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Allgemeine Anmerkungen und Arbeitsvorschriften

Experimenteller Teil

1 Allgemeine Anmerkungen

NMR-Spektroskopie

Die NMR-Spektren wurden von der NMR-Abteilung des Fachbereichs Pharmazie der
Philipps-Universitdt Marburg mit supraleitenden Mutliresonanzspektrometern der Firma Jeol
vom Typ ECA (*H: 500 MHz, **C: 125 MHz) und ECX (*H: 400 MHz, **C: 100 MHz) in
handelsiblichen deuterierten Losungsmitteln vermessen. Die chemischen Verschiebungen &
sind in ppm angegeben. Bei H-Spektren und bei *3C-Spektren wurde das jeweils zentrale
Signal des Losungsmittels als Referenz verwendet (Aceton-Ds 'H: & =2.05ppm;
Aceton-Dg **C: 6 = 206.3 ppm, 29.8 ppm; CDCls *H: & = 7.26 ppm; CDCl; **C: & = 77.2 ppm,
DMSO-Ds H: & = 2.50 ppm; DMSO-Ds C: &=39.5 ppm, MeOH-D; 'H: & =3.31 ppm;
MeOH-D, *3C: & = 49.0 ppm). Die entsprechenden Kopplungskonstanten J werden in Hz

angegeben. Fur die Signalmultiplizitaten werden folgende Abkirzungen verwendet:

S Singulett

d Dublett

dd Dublett vom Dublett
t Triplett

q Quartett

quin  Quinett

m Multiplett
br breites Signal

Fir die '°C-Spektren wurden die chemischen Verschiebungen der Signale durch
Protonenbreitbandentkoppelte Spektren (Single Pulse Complete Decoupling Experiment:
COM) bestimmt, die Signal-Zuordnung erfolgte zusétzlich durch APT-Spektren (Attached
Proton Test). Die Bearbeitung der Spektren erfolgte mit der Software Delta 5.0.1 der Firma
Jeol Inc., USA.
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Massenspektrometrie

Die massenspektrometrischen Messungen erfolgten in der Abteilung fir Massenspektrometrie
des Fachbereichs Pharmazie der Philipps-Universitat. Fir ESI-Spektren (Electron Spray
lonisation: ESI+ oder ESI-) erfolgte die Messung mit einem doppelfokussierenden
Sektorfeld-Spektrometer mit EBE-Geometrie vom Typ VG-Autospec der Firma Micromass.
Die Proben wurden dabei vorher in Methanol geldst. Die lonenmassen sind als m/z in u

angegeben.

Elementaranalysen
Die Elementaranalyse wurde in der entsprechenden Abteilung am Fachbereich Pharmazie der
Philipps-Universitat Marburg unter Verwendung eines Micro Cube der Firma Elementar

Analysen GmbH bestimmt.

Chromatographie

Zur sdulenchromatographischen Aufreinigung (Flash-Chromatographie: FC) wurde
Kieselgel 60 (KorngroRe 0.04-0.063 mm) der Firma Macherey und Nagel verwendet. Zur
Dunnschichtchromatographie wurden Aluminiumfolien mit Kieselgel 60 Fys4 der Firma
Merck verwendet. Die Detektion erfolgte durch UV-Absorption oder durch Anfarbung mit

jeweils geeigneten Farbereagenzien.

Chemikalien und Reaktionen

Losungsmittel in p.a.-Qualitit oder wasserfrei wurden ohne weitere Aufreinigung verwendet.
Tetrahydrofuran wurde Uber Molsieb getrocknet. Aceton, Cyclohexan, Ethanol,
Tetrahydrofuran und  1,4-Dioxan  wurden vor der Verwendung destilliert.
Feuchtigkeitsempfindliche Reaktionen wurden in ausgeheizten Glasgerdten unter einer
Atmosphére handelstiblichen Argons durchgefiihrt. Der Transfer von Ldsungsmitteln und

Reagenzien erfolgte durch Septen mittels Spritzen und Kanulen.

Infrarotspektroskopie
Infrarotspektren wurden an einem Bruker Alpha-P ATR-FTIR aufgenommen. Die
Verbindungen wurden als Reinsubstanzen vermessen. Die Lagen der charakteristischen

Banden wurden in Wellenzahlen [cm™] angegeben und sind gekennzeichnet mit:
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Vs sehr stark (very strong)
S stark (strong)

m mittel (medium)

w schwach (weak)

Schmelzpunkte

Alle Schmelzpunkte sind unkorrigiert und wurden an einem Schmelzpunktgerdt des Typs
Mel-Temp® Il der Firma Laboratory Devices Inc., USA bestimmt.
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2 In vitro-Testungen gegen Schistosoma mansoni - Material und Methoden

Alle Tierversuche wurden vom Regierungsprasidium Giellen (V54-19 ¢ 20/15 ¢ Gl 18/10)
genehmigt und in Ubereinstimmung mit der Europaischen Konvention zum Schutz von
Wirbeltieren fur Versuche und andere wissenschaftliche Zwecke durchgefihrt (ETS Nr. 123;
Uberarbeiteter Anhang A).

S. mansoni-Parchen wurden aus Goldhamstern (Mesocricetus auratus) durch hepatoportale
Perfusion 46 Tage nach der Infektion mit Zerkarien erhalten. Sie wurden in Gruppen von 20
Paaren bei 37 °C mit 5% CO, in 60 mm-Petrischalen (Greiner Bio-One) mit M199-Medium
(Gibco) gehalten, welches mit 10% fetalem Kélberserum (NCS, Sigma), 1% HEPES (Roth;
[1m; pH=7,5]) und 1% ABAM (GE Healthcare; [10.000 Einheiten Penicillin, 10 mg
Streptomycin und 25 mg Amphotericin B pro mL]) versetzt war.

Die Inhibitor-Experimente wurden in 6-Well-Platten (Greiner Bio-One) mit 10 Paaren pro
Well und einem Volumen von je 5 mL (Medium + Inhibitor) durchgefihrt. Die verwendeten
Konzentrationen waren 0.1 uM, 0.5 uM, 1 uM, 2.5 uM, 5 uM, 10 pM, 25 pM, 50 uM und
100 pM. Die Inhibitoren wurden in Dimethylsulfoxid (DMSO, Sigma Aldrich) geldst und so
verdunnt, dass sie in einem Gesamtvolumen von 5 pL pro 5 mL Medium zugefuhrt wurden.
Als Negativkontrolle wurde das gleiche Volumen DMSO (5 uL pro 5mL) in die Wells
gegeben. Alle 24 Stunden wurden das Medium und die Substanz erneuert. Zu diesem Zweck
wurden die Wiurmer in neu vorbereitete 6-Well-Platten (ibertragen und die in den letzten
24 Stunden produzierten Eier gezahlt.

Die Auswertung erfolgte alle 24 Stunden zunéchst via Lichtmikroskopie. Dabei wurden
Paarungsstabilitat, Darmperistaltik, Vitalitat, Motilitdt und Eierproduktion untersucht. Fur
folgende konfokalmikroskopische Untersuchungen wurden die toten Wirmer in AFA
(Ethanol (70%) 95%, 3% Formalin, Eisessig 2%) fixiert.
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3 Allgemeine Arbeitsvorschriften

AAV1: Suzuki-Kupplung

Es wurden 2-Bromthiophen (1.0 eq), die entsprechende Boronsdure (1.2 eq) und wasserfreies
Kaliumphosphat (2.0 eq) in ca. 25 mL Ethanol gel6st bzw. suspendiert, 5 Minuten bei
Raumtemperatur ~ gerthrt und  anschlieRend mit  Pd(OAc), (2mol%) und
Tetrabutylammoniumbromid (5 mol%)  versetzt. Das  Reaktionsgemisch  wurde
4 bis 10 Stunden bei Raumtemperatur gerthrt, Gber Celite filtriert und das Lésungsmittel am
Rotavapor entfernt. Der verbleibende Rickstand wurde durch S&ulenchromatographie an

Kieselgel gereinigt.

AAV2: Acylierung von Heteroarylen

Die Apparatur wurde wahrend der gesamten Reaktion unter Inertgas (Argon) betrieben. In
einem Stickstoffkolben wurde die Heteroarylkomponente (1.0 eq) in Dichlormethan gel6st
und das entsprechende Saureanhydrid (1.0 eq) zugegeben. Das Gemisch wurde auf 0 °C
abgekdhlt, 5 Minuten geriihrt und mit wasserfreiem Aluminiumchlorid (2.2 eq) versetzt. Nach
5 Stunden bei 0 °C wurde die Reaktion Uber Nacht bei Raumtemperatur weiter geruhrt. Die
Reaktion wurde durch Zugabe von 10%iger waéssriger HCI beendet und weitere
30 bis 45 Minuten geriihrt. Das Reaktionsgemisch wurde dreimal mit Dichlormethan
extrahiert, die vereinigten organischen Phasen wurden wiederum mit 1M waéssriger
NaOH-L0dsung extrahiert. Die wassrige Phase wurde mit 6M HCI auf pH=1 eingestellt. Der

entstehende Niederschlag wurde abgesaugt, mit Wasser gewaschen und getrocknet.

AAV3: Wolff-Kishner-Reduktion

Zu einer geriihrten Losung der Oxocarbonsaure (1.0 eq) in Diethylenglykol (DEG)
(4 mL/ mmol Oxocarbonsdure) wurden Hydrazinmonohydrat (4.0 eq) und Kaliumhydroxid
(4.0 eq) gegeben. Der Reaktionsansatz wurde 7 Stunden auf 180 °C erhitzt. Nach Abkuhlen
des Ansatzes wurde mit der 5-fachen Menge an Wasser (bezogen auf DEG) verdunnt. Es
wurde anschlieRend einmal mit Ethylacetat gewaschen. Dann wurde die wassrige Phase mit

10%iger wassriger HCI auf pH=1 gebracht und dreimal mit Ethylacetat extrahiert. Die
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vereinigten organischen Phasen wurden wiederum mit 1M wéssriger NaOH-L6sung extrahiert
und der pH-Wert der wassrigen Phase wurde anschlieend mit 6m HCI auf pH=1 eingestellt.

Der entstehende Niederschlag wurde abgesaugt, mit Wasser gewaschen und getrocknet.

AAV4: Synthese von Carbonsaureamiden mit EDC-HCI/ HOBt

Eine auf 0 °C gekihlte Ldsung oder Suspension des entsprechenden Amins (1.0 eq), der
entsprechenden Carbonsdure (1.0 eq) und Triethylamin (2.0-3.5 eq) in Dichlormethan wurde
mit EDC-HCI (1.5eq) und HOBt (1.5eq) versetzt. Das Reaktionsgemisch wurde
12-36 Stunden bei Raumtemperatur geruhrt. Die organische Phase wurde dreimal mit
1M NaOH-Losung und gesattigter NaCl-Ldsung gewaschen, tber MgSO, getrocknet und das
Losungsmittel am Rotavapor entfernt. Der verbleibende Rickstand wurde durch

Saulenchromatographie an Kieselgel gereinigt.

AAVS5: One-Pot-Synthese von Carbamodithioat-Derivaten 1

In einem 25 mL Kolben wurden das entsprechende (Aryl)Alkylhalogenid (1.0 eq) und
Kohlenstoffdisulfid (2.0 eq) in Acetonitril (4-10 mL/ mmol (Aryl)Alkylhalogenid) geldst, auf
0 °C gekuhlt und 10 Minuten geruhrt. Zu dem Reaktionsgemisch wurde anschlieRend
langsam das entsprechende Amin (2.0 eq) zugegeben. Nach weiteren 30 Minuten
Reaktionszeit wurde das Reaktionsgemisch auf Raumtemperatur erwdrmt und weitere
1 bis 8 Stunden gertihrt. AnschlieBend wurde das Reaktionsgemisch mit der dreifachen
Menge Wasser versetzt, mit Ethylacetat extrahiert (5 x 50 mL), die vereinigten organischen
Phasen uber MgSO, getrocknet, filtriert und das Ldsungsmittel am Rotavapor entfernt. Der

verbleibende Riickstand wurde durch Sdulenchromatographie an Kieselgel gereinigt.

AAV6: One-Pot-Synthese von Carbamodithioat-Derivaten 2

In einem 25 mL Kolben wurden das entsprechende Amin (2.0 eq) und Kohlenstoffdisulfid
(2.0 eq) in Acetonitril, Tetrahydrofuran oder Ethanol (3-12 mL/ mmol Amin) geldst, auf 0 °C
gekihlt und 10 Minuten geruhrt. Zu dem Reaktionsgemisch wurde anschlieBend langsam das
entsprechende (Aryl)Alkylhalogenid (1.0 eq) zugegeben. Nach weiteren 15 Minuten
Reaktionszeit wurde das Reaktionsgemisch auf Raumtemperatur erwdarmt und weitere

3 bis 12 Stunden geriihrt. Anschliefend wurde das Reaktionsgemisch mit der dreifachen
6
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Menge Wasser versetzt, mit Ethylacetat extrahiert (5 x 50 mL), die vereinigten organischen
Phasen uber MgSO, getrocknet, filtriert und das Ldsungsmittel am Rotavapor entfernt. Der

verbleibende Ruckstand wurde durch Saulenchromatographie an Kieselgel gereinigt.

AAVT: One-Pot-Synthese von Carbamodithioat-Derivaten 3

In einem 25 mL Kolben wurden das entsprechende Amin (2.0 eq) und wasserfreies K3POy
(1.5-3.5eq) in Aceton oder Acetonitril (5-10 mL/ mmol Amin) gel6st bzw. suspendiert,
10 Minuten gerlhrt, mit Kohlenstoffdisulfid (2.0 eq) versetzt und weitere 30 Minuten gertihrt.
Zu dem Reaktionsgemisch wurde anschlielend langsam das entsprechende
(Aryl)Alkylhalogenid (1.0 eq) zugegeben und weitere 8 bis 12 Stunden geriihrt. Das K3POq
wurde abfiltriert und das Lésungsmittel am Rotavapor entfernt. Der verbleibende Rickstand

wurde durch Sdulenchromatographie an Kieselgel gereinigt.

AAV8: One-Pot-Synthese von Carbamodithioat-Derivaten 4

In einem 25 mL Kolben wurden das entsprechende Amin (2.0eq) und, falls nétig,
Triethylamin (2.0 eq) in Acetonitril (5-10 mL/ mmol Amin) gelést bzw. suspendiert,
15 Minuten gerlhrt, mit Kohlenstoffdisulfid (2.0 eq) versetzt und weitere 45 Minuten gertihrt.
Zu dem Reaktionsgemisch wurde anschlieBend langsam das entsprechende
(Aryl)Alkylhalogenid (1.0 eq) zugegeben und weitere 2 bis 8 Stunden gerihrt. Das
Losungsmittel wurde am Rotavapor entfernt. Der verbleibende Ruckstand wurde durch

Saulenchromatographie an Kieselgel gereinigt.

AAV9: One-Pot-Synthese von Imidazol-1-carbodithioat-Derivaten

In einem 50 mL Kolben wurden Imidazol (1.0 eq) und wasserfreies K3POy4 (1.0 eq) in Aceton
(10-15 mL/ mmol  Imidazol) gelést bzw. suspendiert, 1 Stunde gerlhrt, mit
Kohlenstoffdisulfid (3.0eq) versetzt und nochmals 1 Stunde gerihrt. Zu dem
Reaktionsgemisch wurde anschlieBend langsam das entsprechende (Aryl)Alkylhalogenid
(1.0-2.0 eq) zugegeben und weitere 12 bis 18 Stunden gerihrt. Das K3PO,4 wurde abfiltriert
und das Lésungsmittel am Rotavapor entfernt. Der verbleibende Rickstand wurde durch

Sdulenchromatographie an Kieselgel gereinigt.
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AAV10: One-Pot-Synthese von Carbamodithioat-Derivaten 5

In einem 50 mL Kolben wurden das entsprechende Amin (2.0 eq) und Natriumcarbonat bzw.
Natriumhydrogencarbonat (1.5-2.5eq) in Acetonitril (10 mL/ mmol Amin) gelost bzw.
suspendiert, 30 Minuten gerihrt, mit Kohlenstoffdisulfid (2.0 eq) versetzt und weitere
60 Minuten geruhrt. Zu dem Reaktionsgemisch wurde anschlieBend langsam das
entsprechende (Aryl)Alkylhalogenid (1.0 eq) zugegeben und weitere 4 bis 10 Stunden
geriihrt. Das Natriumcarbonat bzw. Natriumhydrogencarbonat wurde abfiltriert und das
Losungsmittel am Rotavapor entfernt. Der verbleibende Rickstand wurde durch
Saulenchromatographie an Kieselgel gereinigt.

AAV11: Entschiitzung von Boc-Schutzgruppen

Eine LGsung der entsprechenden Boc-geschutzten Verbindung in 1,4-Dioxan (3 mL/ mmol
Boc-geschiitzter Verbindung) wurde langsam mit 4m HCI in 1,4-Dioxan (1 mL/ mmol
Boc-geschiitzter Verbindung) versetzt und 1-3 Stunden bei Raumtemperatur gertihrt. Der
resultierende Niederschlag wurde abgesaugt, mit Pentan und 1,4-Dioxan gewaschen und
getrocknet.

AAV12: Darstellung von Piperazinsulfonamiden

Die  Aminkomponente (1.0eq) wurden in trockenem Pyridin  (6-10 mL/ mmol
Aminkomponente) geldst, auf 0 °C gekuhlt, 15 Minuten gerthrt und anschliefend langsam
mit dem entsprechenden Sulfonylchlorid (1.5 eq), geldst in trockenem Pyridin (3 mL/ mmol
Sulfonylchlorid), versetzt. Nach 2 h Reaktionszeit wurde das Reaktionsgemisch langsam auf
Raumtemperatur erwdarmt und weitere 4-10 Stunden geriihrt. Das Reaktionsgemisch wurde
mit der 10-fachen Menge an Wasser (bezogen auf das Pyridin) verdinnt, der resultierende
Niederschlag  abgesaugt, mit  Wasser  gewaschen,  getrocknet und  durch

Saulenchromatographie an Kieselgel gereinigt.
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4 Biarylalkylcarbonsaure-Derivate

4.1 Biaryl-Vorstufen

Darstellung von Methyl-2-[4-(2-thienyl)phenyl]acetat (36)
Schl32035

o |/
O M/ =232.30 g/mol

S
\

C13H1202S

GemalR AAV1 wurden 515 mg Methyl-2-(4-bromphenyl)acetat (2.25 mmol, 1.0 eq), 346 mg
2-Thienylboronsaure (2.70 mmol, 1.2 eq), 959 mg K3PO, (4.50 mmol, 2.0 eq), 25 mg Pd(OAc),
(0.2 mol%) und 81 mg TBAB (0.5 mol%) umgesetzt. Saulenchromatographie an Kieselgel
(Cyclohexan/EtOAc 6:1) ergab 454 mg von 36 (86.9%) als braunes Ol.

DC: R¢=0.31 (Cyclohexan/EtOAc 6:1).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.56 (d, 3] =8.2 Hz, 1H, S-CH-CH), 7.44
(d,%J=82Hz, 2H, CHy-C-CH-CH-C, CH,-C-CH-CH-C), 7.30-7.25
(m, 1H, S-C-CH-CH), 7.15 (d,%J=82Hz, 2H, CH,-C-CH-CH-C,
CH,-C-CH-CH-C), 7.07-7.05 (m, 1H, S-CH-CH-CH-C), 3.68 (s, 3H,
0-CHy), 3.57 (s, 2H, C-CH,-COOMe).

BC-NMR: (CDCls, 100 MHz), 8 [ppm] = 171.6 (C=0), 133.0 (S-C-C-CH), 131.8
(S-C-C-CH, S-C-C-CH), 131.2 (S-C-C-CH-CH, S-C-C-CH-CH), 129.9
(CH,-C-CH), 128.1 (S-CH-CH), 126.2 (S-C-CH), 123.2 (S-CH-CH), 121.3
(S-C-C), 52.3 (O-CHj), 40.6 (CH,-COOMe).



Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Biarylalkylcarbonsaure-Derivate

v (em™) = 2951 (m), 2841 (w), 1968 (w), 1736 (s), 1592 (w), 1537 (W),
1489 (m), 1408 (m), 1341 (m), 1298 (m), 1254 (m), 1219 (m), 1192 (m),
1161 (m), 1072 (m), 1013 (m), 960 (w), 928 (w), 894 (w), 836 (w),
804 (m), 757 (w), 729 (w), 700 (w), 654 (w), 573 (w), 490 (w), 423 (w).

m/z (%) = 233 (100, [M+H]"), 250 (70, [M+NH,]"), 255 (50, [M+Na]")

m/z fur C13H12028

ber.: 232.0558 gef.: 232.0561
ber.. C:67.21 H:5.21 N: 0.00
gef.. C:67.28 H:5.14 N:0.20
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 2-(p-Tolyl)thiophen (30)
Schl32036

S r=174.26 g/mol

\ / C11H10S

Gemal AAV1 wurden 815mg 2-Bromthiophen (5.00 mmol, 1.0eq), 815mg
4-Methylphenylboronsaure (6.00 mmol, 1.2 eq), 2123 mg K3PO4 (10.00 mmol, 2.0 eq), 25 mg
Pd(OAc), (0.2 mol%) und 81 mg TBAB (0.5 mol%) umgesetzt. Saulenchromatographie an
Kieselgel (Pentan) ergab 574 mg von 30 (66.0%) als brauner Feststoff.

DC: R¢=0.26 (Pentan).
Fp.: 60 °C
'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.51 (d, %) = 8.0 Hz, 2H, CH3-C-CH-CH-C,

CH3-C-CH-CH-C), 7.28-7.24 (m, 2H, S-C-CH-CH-CH), 7.19
(d, *J=7.8 Hz, 2H, CH3-C-CH-CH-C, CH3-C-CH-CH-C), 7.08-7.06 (m,
1H, S-CH-CH-CH-C), 2.37 (s, 3H, C-CHs).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 137.4 (S-C-C-CH), 137.0 (CH3-C-CH),
129.6 (S-C-C-CH, S-C-C-CH), 128.0 (S-CH-CH), 126.0 (S-C-C-CH-CH,
S-C-C-CH-CH), 124.4 (S-C-CH), 122.7 (S-CH-CH), 121.3 (S-C-C), 21.3
(CHs).

IR (ATR): v (em™) = 3105 (w), 2910 (m), 2852 (m), 2723 (w), 2314 (w), 1901 (w),
1787 (w), 1649 (w), 1582 (w), 1499 (m), 1431 (m), 1407 (m), 1374 (m),
1350 (m), 1313 (m), 1258 (m), 1209 (m), 1189 (m), 1107 (m), 1050 (m),
1017 (m), 956 (m), 944 (m), 895 (s), 849 (vs), 744 (m), 683 (vs), 635 (M),
582 (m), 568 (m), 547 (m), 528 (s), 503 (m), 466 (vs), 407 (M).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Biarylalkylcarbonsaure-Derivate

m/z (%) = 174 (100, [M+H]")

m/z fur CllHloS

ber.: 174.0503 gef.: 174.0511
ber.: C:75.82 H:5.78 N: 0.00
gef.. C:76.11 H:6.14 N: 0.03
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 2-(m-Tolyl)thiophen (31)
Schl32037

r = 174.26 g/mol
S
\ / Ci11H10S

Gemal AAV1 wurden 815mg 2-Bromthiophen (5.00 mmol, 1.0eq), 816mg
3-Methylphenylboronsaure (6.00 mmol, 1.2 eq), 2123 mg K3PO, (10.00 mmol, 2.0 eq), 25 mg
Pd(OAc), (0.2 mol%) und 81 mg TBAB (0.5 mol%) umgesetzt. S&ulenchromatographie an
Kieselgel (Pentan) ergab 611 mg von 31 (70.1%) als braunes Ol.

DC: R¢=0.30 (Pentan).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.61 (s, 1H, C-CH-C(CHj)), 7.60-7.57 (m,
1H, S-CH-CH), 7.46-7.37 (m, 3H, S-C-CH, C-CH-CH-CH-C(CHs),
7.26-721 (m, 1H, C-CH-CH-CH-C(CHs) 7.20-7.18 (m, 1H,
S-CH-CH-CH-C), 2.53 (s, 3H, C-CHs).

BC-NMR: (CDCls, 100 MHz), 5 [ppm] = 144.7 (S-C-C), 138.8 (S-C-C-CH), 134.6
(CH3-C-CH), 1291  (C-CH-CH-CH-C(CH3)), 1286
(C-CH-CH-CH-C(CHs)), 128.2 (S-CH-CH), 127.0 (S-C-CH-CH), 124.9
(S-C-CH-CH), 123.4 (C-CH-C(CHa)), 123.2 (C(CHs)-CH-CH), 217
(CHs).

IR (ATR): v (cm™) = 3106 (w), 2920 (w), 1775 (w), 1604 (w), 1583 (w), 1511 (w),
1482 (w), 1447 (w), 1377 (w), 1346 (w), 1305 (w), 1269 (w), 1219 (w),
1191 (w), 1169 (w), 1092 (w), 1080 (w), 1052 (w), 1009 (w), 972 (w),
936 (w), 895 (w), 873 (w), 856 (w), 828 (w), 812 (w), 778 (s), 747 (W),
690 (s), 618 (w), 597 (w), 547 (w), 525 (w), 473 (w), 434 (w).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Biarylalkylcarbonsaure-Derivate

m/z (%) = 174 (100, [M+H]")

m/z fur CllHloS

ber.: 174.0503 gef.: 174.0479
ber.: C:75.82 H:5.78 N: 0.00
gef.. C:76.00 H:5.99 N:0.13
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 2-(o-Tolyl)thiophen (32)
Schl32038

S M = 174.26 g/mol

\ / C11H10S

Gemal AAV1 wurden 815mg 2-Bromthiophen (5.00 mmol, 1.0eq), 820 mg
2-Methylphenylboronsdaure (6.00 mmol, 1.2 eq), 2123 mg K3PO,4 (10.00 mmol, 2.0 eq), 25 mg
Pd(OAc), (0.2 mol%) und 81 mg TBAB (0.5 mol%) umgesetzt. Saulenchromatographie an
Kieselgel (Pentan) ergab 319 mg von 32 (36.6%) als braunes Ol.

DC: R¢=0.28 (Pentan).

'H-NMR: (CDCls, 400 MHz), 5 [ppm] = 7.43-7.38 (m, 1H, S-CH-CH), 7.35 (m, 1H,
S-C-CH-CH), 7.29-7.11 (m, 4H, C-CH-CH-CH-CH-C(CHs), 7.10-7.05 (m,
1H, S-CH-CH-CH-C), 2.43 (s, 3H, C-CHy).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 140.4 (S-C-C), 136.8 (S-C-C-CH), 136.2
(CHs-C), 130.8 (C(CH3)-CH), 130.5 (C(CH3)-CH-CH) 129.9 (S-CH-CH),
1294  (S-C-CH-CH),  127.1  (C(CHs)-CH-CH-CH), 1265
(C(CH3)-CH-CH-CH-CH-C), 125.2 (S-C-CH-CH), 21.2 (CH).

IR (ATR): v (cm™) = 3061 (w), 3016 (w), 2953 (w), 2923 (W), 2856 (W), 1795 (W),
1626 (w), 1600 (w), 1534 (w), 1482 (w), 1454 (w), 1428 (w), 1379 (w),
1279 (w), 1246 (w), 1191 (w), 1119 (w), 1079 (w), 1036 (w), 1008 (w),
956 (w), 941 (w), 849 (w), 828 (w), 790 (w), 756 (s), 722 (w), 692 (5s),
620 (w), 602 (w), 534 (w), 499 (w), 450 (w), 418 (w).

MS (ESI+): m/z (%) = 174 (100, [M+H]")
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Experimenteller Teil

HRMS (EI+) :

EA:

Biarylalkylcarbonsaure-Derivate

m/z fur C11H10S

ber.: 174.0503 gef.: 174.0494

N: 0.00
N:0.14

H:5.78
H: 5.87

ber.. C:75.82
gef.. C:75.81
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 2-(2-Methoxyphenyl)thiophen (33)
Schl32039

/
O M; = 190.26 g/mol

S C11H100S
\ 11H10

Gemdl AAV1 wurden 815mg 2-Bromthiophen (5.00 mmol, 1.0eq), 912mg
2-Methoxyphenylboronsdure (6.00 mmol, 1.2 eq), 2123 mg K3PO4 (10.00 mmol, 2.0 eq), 25 mg
Pd(OAc), (0.2 mol%) und 81 mg TBAB (0.5 mol%) umgesetzt. Saulenchromatographie an
Kieselgel (Pentan) ergab 704 mg von 33 (74.1%) als gelbbraunes Ol.

DC: R¢=0.23 (Pentan).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.89-7.86 (m, 1H, S-CH-CH), 7.74-7.72 (m,
1H, C-CH-CH-CH-CH-C(OMe)), 7.51-7.49 (m, 1H, S-C-CH-CH),
7.44-739 (m, 1H, C-CH-CH-CH-CH-C(OMe)), 7.29-7.27 (m, 1H,
S-C-CH-CH), 7.20-7.16 (m, 1H, C-CH-CH-CH-CH-C(OMe)), 7.12-7.08
(m, 1H, C-CH-CH-CH-CH-C(OMe)), 4.02 (s, 3H, O-CH).

BC-NMR: (CDCl3, 100 MHz), & [ppm] = 155.9 (C-OMe), 139.8 (S-C-C), 128.8
(C(OMe)-CH-CH-CH), 128.7 (C(OMe)-C-CH-CH), 127.2 (S-CH-CH),
125.8 (S-C-CH-CH), 125.7 (S-CH-CH), 123.6 (S-C-C-CH), 121.3
(S-C-CH-CH-CH), 111.9 (C(OMe)-CH-CH), 55.7 (O-CHy).

IR (ATR): v (ecm™) = 3098 (w), 3002 (w), 2933 (W), 1604 (w), 1569 (w), 1530 (W),
1497 (w), 1464 (w), 1440 (w), 1428 (w), 1355 (w), 1311 (w), 1291 (w),
1260 (w), 1243 (w), 1182 (w), 1128 (w), 1112 (w), 1077 (w), 1055 (W),
1030 (m), 958 (w), 907 (w), 850 (w), 822 (m), 809 (m), 791 (m), 697 (S),
661 (W), 629 (W), 574 (W), 535 (W), 489 (W).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Biarylalkylcarbonsaure-Derivate

m/z (%) = 190 (100, [M+H]")

m/z fur CllHloOS

ber.: 190.0452 gef.: 190.0457
ber.: C:69.44 H:5.30 N: 0.00
gef.. C:69.28 H:5.54 N: 0.22
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 2-(3-Methoxyphenyl)thiophen (34)
Schl32040

Mr = 190.26 g/mol
S
\

C11H100S

Gemal AAV1 wurden 815mg 2-Bromthiophen (5.00 mmol, 1.0eq), 815mg
3-Methoxyphenylboronsaure (6.00 mmol, 1.2 eq), 2123 mg K3PO,4 (10.00 mmol, 2.0 eq), 25 mg
Pd(OAc), (0.2 mol%) und 81 mg TBAB (0.5 mol%) umgesetzt. S&ulenchromatographie an
Kieselgel (Pentan) ergab 501 mg von 34 (52.7%) als gelbbraunes Ol.

DC: R¢=10.19 (Pentan).

IH-NMR: (CDCls, 400 MHz), & [ppm] = 7.35-7.27 (m, 3H, C-CH-C(OMe)),
C(OMe)-CH-CH-CH-C, C(OMe)-CH-CH-CH-C), 7.26-7.21 (m, 1H,
S-CH-CH), 7.17-7.15 (m, 1H, S-C-CH-CH), 7.11-7.08 (m, 1H, S-CH-CH),
6.89-6.83 (m, 1H, C(OMe)-CH-CH-CH-C), 3.86 (s, 3H, O-CHy).

BC-NMR: (CDCl3, 100 MHz), & [ppm] = 160.0 (C-OMe), 144.3 (S-C-C), 135.8
(S-C-C-CH), 130.0 (C(OMe)-CH-CH), 128.1 (S-CH), 125.0 (S-C-CH),
123.4 (S-CH-CH), 118.7 (C(OMe)-CH-C-CH), 113.0 (C(OMe)-CH), 111.7
(C-CH-C(OMe), 55.4 (O-CH).

IR (ATR): v (cm™) = 3047 (w), 3000 (w), 2956 (w), 2933 (w), 1600 (s), 1578 (5),
1531 (w), 1482 (m), 1463 (w), 1451 (w), 1433 (w), 1355 (w), 1316 (w),
1288 (m), 1273 (w), 1228 (s), 1200 (w), 1167 (w), 1088 (w), 1044 (w),
984 (w), 966 (w), 856 (w), 833 (w), 824 (w), 808 (w), 776 (m), 747 (w),
703 (w), 614 (w), 562 (w), 498 (w), 443(w).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Biarylalkylcarbonsaure-Derivate

m/z (%) = 190 (100, [M+H]")

m/z fur CllHloOS

ber.: 190.0452 gef.: 190.0446
ber.: C:69.44 H:5.30 N: 0.00
gef.. C:69.37 H:5.34 N: 0.07
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 2-(4-Methoxyphenyl)thiophen (35)

GemaR AAV1

Schl32041

M: = 190.26 g/mol

O-

S
\ / C11H100S

wurden 815mg  2-Bromthiophen  (5.00 mmol, 1.0eq), 815mg

4-Methoxyphenylboronséure (6.00 mmol, 1.2 eq), 2123 mg K3PO,4 (10.00 mmol, 2.0 eq), 25 mg
Pd(OAc), (0.2 mol%) und 81 mg TBAB (0.5 mol%) umgesetzt. Saulenchromatographie an

Kieselgel (Pentan) ergab 571 mg von 35 (60.1%) als gelbbrauner Feststoff.

DC:

Fp.:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.22 (Pentan).
104 °C

(CDCl;, 400MHz), & [ppm] = 7.54 (d,%J=8.7Hz, 2H,
CH3-O-C-CH-CH-C,  CH3-C-CH-CH-C),  7.23-7.19  (m, 2H,
S-C-CH-CH-CH), 7.06-7.04 (m, 1H, S-CH-CH-CH-C), 6.92
(d, %) =8.9 Hz, 2H, CH3-O-C-CH-CH-C, CH;-O-C-CH-CH-C), 3.83 (s,
3H, O-CHy).

(CDCls, 100 MHz), § [ppm] = 160.6 (C-OMe), 144.4 (S-C-C), 128.1
(S-CH), 127.9 (S-C-CH), 127.3 (CH-CH-C-C(OMe), CH-CH-C-C(OMe)),
123.9 (S-C-CH-CH), 1222 (S-C-C-CH), 114.4 (CH-C-C(OMe),
CH-C-C(OMeg)), 55.8 (O-CHs).

v (ecm™) = 3098 (W), 3073 (w), 3002 (W), 1569 (w), 1530 (w), 1497 (w),
1464 (w), 1440 (w), 1427 (w), 1355 (w), 1310 (w), 1291 (w), 1259 (w),
1243 (w), 1182 (w), 1148 (w), 1127 (w), 1112 (w), 1077 (w), 1055 (w),
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

1030 (m), 958 (w), 907 (W), 850 (W), 822 (m), 809 (m), 791 (W), 744 (W),
726 (W), 697 (5), 661 (W), 629 (W), 574 (W), 535 (W), 489 (W).

MS (ESI+): m/z (%) = 190 (100, [M+H]")
HRMS (E|+) : m/z fur C11H19OS
ber.: 190.0452 gef.: 190.0450
EA: ber.. C:69.44 H: 5.30 N: 0.00
gef.. C:69.39 H: 5.60 N: 0.02
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 2-(3-Nitrophenyl)thiophen (37)
Schi32044

NO
2 - = 205.23 g/mol

S
\

C10H/NO2S

Gemal AAV1 wurden 1.99g 2-Bromthiophen (12.23mmol, 1.0eq), 2.64g
3-Nitrophenylboronséure (15.89 mmol, 1.2 eq), 5.18¢9 K3PO,; (24.46 mmol, 2.0 eq), 90 mg
Pd(OAc), (0.2 mol%) und 280 mg TBAB (0.5 mol%) umgesetzt. Sdulenchromatographie an
Kieselgel (Cyclohexan/EtOAc 6:1) ergab 582 mg von 37 (23.8%) als braunen Feststoff.

DC: R¢=0.42 (Cyclohexan/EtOAc 6:1).
Fp.: 74 °C
'H-NMR: (CDCl3, 400 MHz), 6 [ppm] = 8.46-8.42 (m, 1H, C-CH-C(NOy,)), 8.13-8.08

(m, 1H, CH-CH-C(NO3)), 7.91-7.85 (m, 1H, CH-C-CH-C(NO,)), 7.58-7.51
(m, 1H C-CH-CH-CH-C(NO)), 7.45-7.41 (m, 1H, S-CH), 7.39- 7.35 (m,
1H, S-C-CH), 7.14-7.11 (m, 1H, S-CH-CH).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 148.8 (C(NOy)), 141.6 (S-C-C), 136.1
(S-C-C), 131.6 (C-CH-CH-CH-C(NO)), 130.0 (C-CH-CH-CH-C(NO,)),
1286 (S-CH), 126.3 (S-C-CH), 1249 (S-C-CH-CH), 1205
(C-CH-C(NO3)), 120.0 (C-CH-CH-CH-C(NOy)).

IR (ATR): v (em™) = 3112 (w), 3077 (w), 2921 (w), 1615 (w), 1574 (w), 1533 (m),
1516 (s), 1477 (w), 1435 (w), 1421 (w), 1346 (), 1307 (m), 1289 (m),

1280 (m), 1257 (m), 1214 (m), 1169 (w), 1097 (m), 1078 (m), 1053 (m),
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

996 (W), 887 (m), 867 (M), 849 (m), 834 (m), 803 (m), 749 (m), 735 (),
720 (m), 696 (vs), 669 (s), 658 (), 612 (M), 530 (M), 458 (M), 424 (m).

MS (ESI+): m/z (%) = 205 (100, [M+H]")
HRMS (EI+) : m/z fur C1oH;NO,S
ber.: 205.0197 gef.: 205.0197
EA: ber.: C:58.52 H: 3.44 N: 6.82
gef.. C:58.77 H: 3.68 N: 7.01
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 2-(1-Naphthyl)thiophen (38)
Schl32046

O M = 210.29 g/mol
S O C14H10S
\

Gemal AAV1 wurden 815mg 2-Bromthiophen (5.00 mmol, 1.0eq), 1032mg
1-Naphtylboronsdure (6.00 mmol, 1.2eq), 2123 mg K3PO, (10.00 mmol, 2.0eq), 25mg
Pd(OAc), (0.2 mol%) und 81 mg TBAB (0.5 mol%) umgesetzt. S&ulenchromatographie an
Kieselgel (Pentan) ergab 653 mg von 38 (62.2%) als gelbbraunes Ol.

DC: R¢=0.34 (Pentan).

'H-NMR: (CDCl;, 400 MHz), & [ppm] = 8.35-8.30 (m, 1H, S-C-C-C-CH-CH),
7.98-7.89 (m, 2H, S-C-C-C-C-CH-CH, S-C-C-C-C-CH-CH), 7.67-7.63 (m,
1H, S-C-C-CH-CH), 7.60-7.52 (m, 3H, S-C-C-CH-CH-CH,
C-CH-CH-CH-CH-C), 7.50-7.46 (m, 1H, S-CH), 7.36-7.31 (m, 1H,
S-C-CH), 7.27-7.21 (m, 1H, S-CH-CH).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 142.0 (S-C-C), 134.0 (Cq (aphy), 133.6
(Cq Naphiyn), 132.6 (Cq (Naphtyh), 132.0 (Cq (Naphyn)), 128.6 (Ci (Naphyn), 128.5
(S-CH), 128.4 (Ct Naphtyn)), 127.6 (Ct (Naphyr)), 127.5 (Ct (Naphty)), 126.6
(S-C-CH), 126.2 (Ct (Naphtyl)), 125.9 (Ct (Naphty), 125.4 (S-C-CH-CH).

IR (ATR): v (em™) = 3108 (m), 3047 (m), 2922 (m), 1628 (M), 1588 (m), 1551 (m),
1507 (m), 1473 (w), 1458 (w), 1435 (w), 1325 (m), 1304 (m), 1270 (m),
1255 (w), 1243 (w), 1208 (w), 1160 (w), 1142 (w), 1102 (w), 1045 (w),
1015 (w), 932 (w), 853 (W), 797 (m), 775 (s), 735 (w), 701 (m), 676 (W),

640 (W), 620 (W), 597 (W), 554 (W), 522 (W), 476 (W), 427 (w), 412 (w).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Biarylalkylcarbonsaure-Derivate

m/z (%) = 210 (100, [M+H]")

m/z fur Cl4HloS

ber.: 210.0503 gef.: 210.0505
ber.: C:79.96 H:4.79 N: 0.00
gef.. C:79.71 H: 4.68 N: 0.03
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 2-(2-Naphthyl)thiophen (39)
Schi32047

0 r = 210.29 g/mol
s

\ / C14H10S

Gemdl AAV1 wurden 815mg 2-Bromthiophen (5.00 mmol, 1.0eq), 1032 mg
2-Naphtylboronsdure (6.00 mmol, 1.2eq), 2123 mg K3PO,; (10.00 mmol, 2.0eq), 25mg
Pd(OAc), (0.2 mol%) und 81 mg TBAB (0.5 mol%) umgesetzt. Saulenchromatographie an
Kieselgel (Pentan) ergab 598 mg von 39 (56.8%) als gelbbrauner Feststoff.

DC: R¢= 0.24 (Pentan).
Fp.: 102 °C
'H-NMR: (CDCls, 400 MHz), 6 [ppm] = 8.06 (s, 1H, S-C-C-CH-C), 7.90-7.81 (m,

3H, C-CH-CH-CH-CH-C, S-C-C-CH-CH-C), 7.79-7.71 (m, 1H,
S-C-C-CH-CH-C), 7.56-7.41 (m, 3H, S-CH, C-CH-CH-CH-CH-C),
7.35-7.32 (m, 1H, S-C-CH), 7.17-7.11 (m, 1H, S-CH-CH).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 144.6 (S-C-C), 133.7 (Cq (Naphtyp), 132.8
(Cq Naphty)), 131.9 (Cq (Naphtyn), 128.6 (Ci (Naphtyy), 128.3 (S-CH), 128.1
(Ct (Naphty), 127.8 (Ct (Naphtyn), 126.7 (S-C-CH), 126.1 (Ct (Naphtyn)), 125.2
(S-C-CH-CH), 125.2 (Ct (naphiyh), 1245 (Cr uaptiy)s 124.3 (Ct uaphiyh), 123.6
(Ct (Naphty))-

IR (ATR): v (em™) = 3090 (m), 3046 (m), 2977 (m), 1623 (m), 1594 (m), 1552 (m),
1514 (m), 1473 (m), 1448 (m), 1425 (m), 1366 (m), 1340 (m), 1305 (m),
1277 (m), 1237 (m), 1080 (m), 1054 (m), 1016 (m), 995 (m), 966 (M),
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

952 (m), 934 (m), 890 (m), 858 (s), 835 (M), 814 (), 747 (M), 696 (s),
649 (m), 619 (M), 580 (M), 565 (M), 516 (M), 469 (s), 437 (M).

MS (ESI+): m/z (%) = 210 (100, [M+H]+)
HRMS (E|+) : m/z flr C14H10S
ber.: 210.0503 gef.: 210.0497
EA: ber.. C:79.96 H: 4.79 N: 0.00
gef.. C:79.77 H: 4.68 N: 0.11
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Biarylalkylcarbonsaure-Derivate

Darstellung von 2,2¢-Bithiophen (40)
Schl32048

S 7\ r = 166.26 g/mol

\_/ S CsHsS2

Gemal AAV1 wurden 815mg 2-Bromthiophen (5.00 mmol, 1.0eq), 777 mg
Thiophen-2-boronsdaure (6.00 mmol, 1.2 eq), 2123 mg Ks3PO, (10.00 mmol, 2.0eq), 25 mg
Pd(OAc), (0.2 mol%) und 81 mg TBAB (0.5 mol%) umgesetzt. S&ulenchromatographie an
Kieselgel (Pentan) ergab 497 mg von 40 (59.9%) als braunes Ol.

DC: R¢=0.38 (Pentan).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.23-7.19 (m, 2H, S-CH, S-CH), 7.18-7.16
(m, 2H, S-C-CH, S-C-CH), 7.05-7.00 (m, 2H, S-CH-CH, S-CH-CH).

BC-NMR: (CDCls3, 100 MHz), & [ppm] = 137.5 (S-C-C, S-C-C), 127.9 (S-CH, S-CH),
124.5 (S-C-CH, S-C-CH), 123.9 (S-C-CH-CH, S-C-CH-CH).

IR (ATR): v (em™) = 3105 (m), 3070 (m), 2021 (m), 1733 (m), 1641 (w), 1500 (m),
1443 (w), 1405 (m), 1324 (w), 1235 (m), 1221 (m), 1206 (m), 1156 (w),
1046 (m), 973 (w), 915 (w), 828 (m), 817 (m), 757 (W), 695 (m), 405 (w).

MS (ESI+): m/z (%) = 167 (100, [M+H]")
HRMS (EI+) : m/z fir CgHgS;
ber.: 165.9911 gef.: 165.9918
EA: ber.. C:57.79 H: 3.64 N: 0.00
gef.. C:57.66 H:3.71 N: 0.07
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Biarylalkylcarbonsadure-Derivate
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Biarylalkylcarbonsaure-Derivate

Darstellung von 2-Phenylthiophen (68)

Schl32068

S r = 160.24 g/mol

\ / C10HsS

Gemal AAV1 wurden 1630mg 2-Bromthiophen (10.00 mmol, 1.0eq), 1464 mg
Phenylboronsdure (12.00 mmol, 1.2 eq), 4246 mg K3PO, (20.00 mmol, 2.0 eq), 75 mg Pd(OAc),
(0.2 mol%) und 250 mg TBAB (0.5 mol%) umgesetzt. S&ulenchromatographie an Kieselgel
(Pentan) ergab 1497 mg von 68 (87.4%) als brauner Feststoff.

DC:

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

MS (ESI+):

R¢=0.27 (Pentan).
33°C

(CDCls, 400 MHz), & [ppm] = 7.63 (d, *J=8.2Hz, 2H, C-CH-CH,
C-CH-CH), 7.38 (t, 3] = 7.9 Hz, 2H, C-CH-CH, C-CH-CH), 7.34-7.26 (m,
3H, S-CH-CH-CH-C), 7.11-7.07 (m, 1H, C-CH-CH-CH).

(CDCls, 100 MHz), § [ppm] = 144.6 (S-C-C), 134.6 (S-C-C), 129.1
(C-CH-CH, C-CH-CH), 128.2 (S-CH), 127.7 (C-CH-CH-CH), 126.1
(C-CH-CH, C-CH-CH), 125.0 (S-C-CH), 123.3 (S-C-CH-CH).

v (em™) = 3054 (w), 3031 (w), 1593 (W), 1526 (w), 1486 (m), 1446 (m),
1426 (m), 1382 (w), 1352 (), 1333 (w), 1304 (W), 1276 (w), 1256 (W),
1211 (w), 1186 (w), 1150 (w), 1100 (w), 1074 (m), 1051 (m), 1029 (m),
998 (m), 955 (m), 906 (M), 851 (s), 824 (m), 799 (m), 752 (s), 736 (m),
685 (), 611 (m), 583 (M), 528 (m), 450 (m).

m/z (%) = 161 (100, [M+H]")
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Experimenteller Teil

HRMS (EI+) :

EA:

Biarylalkylcarbonsaure-Derivate

m/z fur C1oHsS

ber.: 160.0347 gef.: 160.0343

N: 0.00
N: 0.08

H: 5.03
H: 5.08

ber.. C:74.96
gef.. C:74.77
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 3-(2-Thienyl)phenol (41)
Schl32069

OH
M = 176.24 g/mol
S
\ / C10HsOS

Gemal AAV1 wurden 815mg 2-Bromthiophen (5.00 mmol, 1.0eq), 827 mg
3-Hydroxyphenylboronséure (6.00 mmol, 1.2 eq), 2123 mg K3PO, (10.00 mmol, 2.0 eq), 25 mg
Pd(OAc), (0.2 mol%) und 81 mg TBAB (0.5 mol%) umgesetzt. Sdulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 6:1) ergab 702 mg von 41 (80.3%) als brauner Feststoff.

DC: R¢=0.23 (Cyclohexan/ EtOAc 6:1).

Fp.: 75 °C

'H-NMR: (CDCl3, 400 MHz), 6 [ppm] = 7.31-7.18 (m, 4H, CHary), 7.11-7.05 (m,
2H, S-C-CH, S-CH), 6.97-6.92 (m, 1H, S-CH-CH-CH-C), 5.35 (s, 1H,
OH).

BC-NMR: (CDCl3, 100 MHz), & [ppm] = 155.9 (C-OH), 144.0 (S-C-C), 135.0

(S-C-C), 130.3 (C-CH-CH-CH-C-OH), 128.1 (S-CH), 125.1 (S-C-CH),
1235  (S-C-CH-CH), 1189  (C-CH-CH-CH-C-OH),  114.6
(C-CH-CH-CH-C-OH), 112.9 (C-CH-C-OH).

IR (ATR): v (em™) = 3190 (m), 3102 (m), 1603 (m), 1584 (s), 1531 (w), 1496 (w),
1444 (vs), 1357 (m), 1326 (w), 1273 (m), 1213 (vs), 1182 (s), 1161 (s),
1079 (m), 1049 (m), 1011 (m), 997 (m), 967 (m), 903 (m), 884 (s), 862 (5),
844 (s), 773 (s), 754 (s), 700 (vs), 685 (vs), 614 (s), 563 (m), 533 (M),
498 (m), 474 (m), 437 (m).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Biarylalkylcarbonsaure-Derivate

m/z (%) = 177 (100, [M+H]")

m/z fur ClngoS

ber.: 176.0296 gef.: 176.0303
ber.: C:68.15 H: 4.58 N: 0.00
gef.. C:68.13 H:4.31 N:0.13
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Biarylalkylcarbonsaure-Derivate

Darstellung von 2-(4-Methoxy-3,5-dimethylphenyl)thiophen (42)
Schi32072

M = 218.31 g/mol

O~

S
\ / C13H140S

Gemal AAV1 wurden 815mg 2-Bromthiophen (5.00 mmol, 1.0eg), 1080 mg
2-(4-Methoxy-3,5-dimethylphenyl)boronsaure ~ (6.00 mmol, 1.2eq), 2129mg K3PO,
(10.00 mmol, 2.0 eq), 25 mg Pd(OACc), (0.2 mol%) und 81 mg TBAB (0.5 mol%) umgesetzt.
Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 19:1) ergab 458 mg von 42 (41.9%)
als braunes Ol.

DC: R¢=0.36 (Cyclohexan/ EtOAc 19:1).

'H-NMR: (CDCls, 400 MHz), 8 [ppm] = 7.30-7.22 (m, 2H, S-C-CH-CH, S-CH-CH),
7.20-7.17 (m, 2H, C-CH-C(CH3), C-CH-C(CHg)), 7.06-7.02 (m, 1H,
S-CH-CH-CH-C), 3.73 (s, 3H, O-CH3), 2.31 (s, 6H, CHs, CHs).

BC-NMR: (CDCl;, 100 MHz), & [ppm] = 156.7 (C-OMe), 144.4 (S-C-C), 131.4
(S-C-C), 130.0 (C-CHs, C-CHs), 128.0 (S-CH), 126.6 (CH-C(CHs),
CH-C(CHa)), 124.4 (S-C-CH), 122.6 (S-C-CH-CH), 60.6 (O-CHs), 16.3
(CHs, CHa).

IR (ATR): v (em™) = 3630 (W), 2923 (m), 2823 (w), 1589 (W), 1532 (w), 1482 (s),
1437 (w), 1415 (w), 1375 (w), 1354 (w), 1302 (w), 1238 (s), 1218 (W),
1182 (w), 1158 (m), 1084 (w), 1064 (w), 1039 (w), 1013 (m), 953 (w),
872 (m), 757 (w), 697 (W), 626 (W), 568 (W), 521 (W), 490 (W), 430 (w).

MS (ESI+): m/z (%) = 219 (100, [M+H]")
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HRMS (EI+) :

EA:

Biarylalkylcarbonsaure-Derivate

m/z fur C13H140S

ber.: 218.0765 gef.: 218.0771
ber.. C:71.52 H: 6.46 N: 0.00
gef.. C:71.77 H: 6.68 N: 0.06

36



Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 2-(Biphenyl-4-yl)thiophen (43)

GemédR AAV1

Schl32073

Ci6H12S

O M; = 236.33 g/mol
° O
\

wurden 815mg 2-Bromthiophen  (5.00 mmol, 1.0eq), 1194mg

2-(Biphenyl-4-yl)boronsaure (6.00 mmol, 1.2 eq), 2129 mg KsPO, (10.00 mmol, 2.0 eq), 25 mg
Pd(OAc), (0.2 mol%) und 81 mg TBAB (0.5 mol%) umgesetzt. S&ulenchromatographie an
Kieselgel (Cyclohexan/ DCM 14:1) ergab 458 mg von 43 (92.6%) als brauner Feststoff.

DC:

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

R¢=0.28 (Cyclohexan/ DCM 14:1).

172 °C

(CDCls, 400 MHz), § [ppm] = 7.74-7.69 (m, 2H, S-C-C-CH-CH,
S-C-C-CH-CH), 7.69-7.60 (m, 4H, S-C-C-CH-CH-C-C-CH-CH,
S-C-C-CH-CH-C-C-CH-CH, S-C-C-CH-CH-C-C-CH-CH, S-C-C-CH-CH-
C-C-CH-CH), 7.50-7.44 (m, 2H, S-C-C-CH-CH-C-C-CH-CH-CH, S-CH),
7.41-7.30 (m, 2H, S-C-C-CH-CH, S-C-C-CH-CH), 7.30 (d, % =5.3 Hz,
1H, S-C-CH), 7.14-7.08 (m, 1H, S-CH-CH).

(CDCls, 100 MHz), § [ppm] = 143.5 (S-C-C), 133.4 (S-C-C), 132.2
(Cqeehenyd)s 132.1 (Cqhenyt), 1292 (Cigprenyn), 128.2 (S-CH), 128.0
(Ciereny)s 127.9 (Cinenyn), 127.6 (Ciprenyn)s 127.2 (Ciphenyp), 124.9
(S-C-CH), 123.2 (S-C-CH-CH).

v (em™) = 3053 (w), 3031 (w), 1593 (w), 1580 (w), 1557 (w), 1535 (w),
1482 (w), 1449 (w), 1427 (w), 1407 (w), 1356 (w), 1318 (w), 1281 (w),
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MS (ESI+):

HRMS (E1+) :

EA:

Biarylalkylcarbonsaure-Derivate

1257 (w), 1220 (w), 1182 (w), 1159 (w), 1133 (w), 1075 (w), 1056 (W),
1038 (w), 1021 (w), 1002 (w), 958 (w), 911 (w), 850 (W), 840 (W),
819 (m), 760 (s), 684 (s), 612 (W), 583 (W), 551 (W), 513 (), 454 ().

m/z (%) = 237 (100, [M+H]")

m/z fur C16H125

ber.: 236.0660 gef.: 236.0643
ber.. C:81.31 H:5.12 N: 0.00
gef.. C:81.13 H:5.30 N:0.13
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 2-(2,4-Dimethoxyphenyl)thiophen (44)
Schi32074

/
O M, = 220.29 g/mol

O~

S
\_/

C12H1202S

Gemdl AAV1 wurden 745mg 2-Bromthiophen (4.58 mmol, 1.0eq), 1000 mg
2-(2,4-Dimethoxyphenyl)boronséure (5.50 mmol, 1.2 eq), 1951 mg K3PO,4 (9.16 mmol, 2.0 eq),
25 mg Pd(OAc), (0.2 mol%) und 85 mg TBAB (0.5 mol%) umgesetzt. Sdulenchromatographie
an Kieselgel (Cyclohexan/ EtOAc 9:1) ergab 1049 mg von 44 (92.6%) als gelbbraunes Ol.

DC: R¢=0.29 (Cyclohexan/ EtOAc 9:1).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.54 (d, %) =9.2 Hz, 1H, S-C-C-CH-CH),
739 (d, *J=39Hz, 1H, S-CH-CH), 7.26 (d, %J=52Hz, 1H,
S-C-C-CH-CH), 7.18-7.11 (m, 1H, S-CH-CH), 6.59-6.50 (m, 2H,
S-C-C-CH-CH-C(OMe), S-C-C-C(OMe)-CH-C(OMe), 3.90 (s, 3H,
O-CHs), 3.84 (s, 3H, O-CHa).

BC-NMR: (CDCl;, 100 MHz), & [ppm] = 160.3 (C-C(OMe)-CH-C(OMe)), 156.8
(C-C(OMe)-CH-C(OMe)), 139.7 (S-C-C), 129.5 (S-CH), 126.9 (S-C-CH),
124.4 (C-CH-CH-C(OMe)), 124.3 (S-C-CH-CH), 116.6 (S-C-C), 105.1
(C-CH-CH-C(OMe)), 99.1 (C-C(OMe)-CH-C(OMe)), 55.7 (C-OMe), 55.5
(C-OMe).

IR (ATR): v (em™) = 3647 (w), 3069 (w), 2999 (w), 2937 (W), 1607 (s), 1577 (m),
1527 (m), 1494 (s), 1461 (s), 1432 (m), 1416 (m), 1353 (m), 1301 (s),

1287 (s), 1269 (s), 1242 (m), 1207 (s), 1158 (s), 1130 (w), 1080 (m),
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

1030 (), 959 (W), 926 (W), 911 (w), 846 (M), 824 (m), 798 (M), 764 (W),
697 (s), 666 (W), 634 (W), 577 (W), 534 (), 459 (W), 406 (w).

MS (ESI+): m/z (%) = 221 (100, [M+H]")
HRMS (E|+) : m/z fur C1oH120,S
ber.: 220.0558 gef.: 220.0543
EA: ber.. C:65.43 H: 5.49 N: 0.00
gef.. C:65.56 H: 5.68 N: 0.09
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Biarylalkylcarbonsaure-Derivate

Darstellung von 2-(4-Benzyloxyphenyl)thiophen (45)
Schl32075

//® M = 266.36 g/mol

S O C17H140S
\

Gemdl AAV1 wurden 595mg 2-Bromthiophen (3.65mmol, 1.0eq), 1000 mg
4-Benzyloxyphenylboronsdure (4.39 mmol, 1.2 eq), 1262 mg K3PO, (7.30 mmol, 2.0 eq), 25 mg
Pd(OAc), (0.2 mol%) und 85 mg TBAB (0.5 mol%) umgesetzt. Saulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 10:1) ergab 960 mg von 45 (93.6%) als gelbbraunes Ol.

DC: R¢=0.23 (Cyclohexan/ EtOAc 10:1).

'H-NMR: (CDCls, 400 MHz), § [ppm] = 7.60-7.50 (m, 2H, S-C-CH-CH, S-CH),
7.48-7.32 (M, 4H, CHpnenyr), 7.25-7.18 (M, 3H, CHpneny), 7.08-7.03 (m, 1H,
S-CH-CH-CH), 7.01-6.95 (m, 2H, CHpheny1), 5.09 (s, 2H, O-CH,-C).

BC-NMR: (CDCls, 100 MHz), 5 [ppm] = 158.4 (C-O-CH,-C), 144.7 (S-C-C), 136.9
(S-C-C-CH), 136.0 (C-O-CH,-C), 128.7 (Ci (phenyp), 128.4 (S-CH), 128.1
(Ci preny), 127.6 (Cihenyd), 127.3 (Ciehenyy), 124.0 (S-C-CH), 122.2
(S-C-CH-CH), 115.3 (Ci phenyp), 70.2 (C-O-CH,-C).

IR (ATR): v (em™) = 3065 (W), 3032 (w), 1575 (s), 1531 (w), 1480 (m), 1454 (w),
1441 (m), 1379 (W), 1354 (w), 1312 (w), 1288 (m), 1269 (m), 1221 (s),
1186 (s), 1166 (s), 1080 (w), 1026 (s), 983 (), 915 (W), 868 (W), 846 (m),
825 (M), 772 (s), 734 (5), 689 (vs), 626 (W), 612 (W), 517 (W), 456 (W).
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MS (ESI+):

HRMS (E1+) :

EA:

Biarylalkylcarbonsaure-Derivate

m/z (%) = 267 (100, [M+H]")

m/z fur Cl7H14OS

ber.: 266.0765 gef.: 266.0743
ber.: C:76.66 H:5.30 N: 0.00
gef.. C:76.77 H:5.68 N: 0.01
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Biarylalkylcarbonsaure-Derivate

Darstellung von 2-(3-Benzyloxyphenyl)thiophen (46)

GemaR AAV1

Schl32076

M: = 266.36 g/mol

C17H140S
S

\

wurden 595mg  2-Bromthiophen (3.65mmol, 1.0eq), 1000 mg

3-Benzyloxyphenylboronséure (4.39 mmol, 1.2 eq), 1262 mg K3PO, (7.30 mmol, 2.0 eq), 25 mg
Pd(OAc), (0.2 mol%) und 85 mg TBAB (0.5 mol%) umgesetzt. Sdulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 20:1) ergab 693 mg von 46 (71.2%) als gelbbraunes Ol.

DC:

IH-NMR:

BC-NMR:

IR (ATR):

R¢=0.31 (Cyclohexan/ EtOAc 20:1).

(CDCls, 400 MHz), & [ppm] = 7.52-7.45 (m, 2H, S-C-CH-CH, S-CH),
7.44-7.30 (M, 4H, CHpnenyr), 7.28-7.18 (M, 4H, CHppenyr), 7.10-7.01 (m, 1H,
S-CH-CH-CH), 6.95-6.88 (m, 1H, CHpneny1), 5.12 (s, 2H, O-CH,-C).

(CDCls, 100 MHz), 5 [ppm] = 159.3 (C-O-CH,-C), 144.3 (S-C-C), 137.0
(S-C-C-CH), 135.9 (C-O-CH,-C), 130.1 (Ct henyp), 128.8 (Ct henyp), 128.2
(Cieheny), 128.1 (Ct @henyy), 127.8 (S-CH), 125.0 (S-C-CH), 123.4
(S-C-CH-CH), 118.9 (Ci @henyn), 113.8 (Cihenyn), 112.8 (Ci @heny), 70.2
(C-O-CH,-C).

v (em™) = 3690 (w), 3064 (w), 3031 (w), 1567 (s), 1576 (s), 1530 (W),
1480 (m), 1454 (w), 1441 (m), 1379 (w), 1312 (w), 1288 (m), 1270 (m),
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

1222 (s), 1186 (m), 1167 (m), 1080 (w), 1027 (m), 914 (w), 869 (W),
826 (W), 773 (m), 736 (M), 694 (s), 563 (W), 518 (W), 443 (W), 402 (W).

MS (ESI+): m/z (%) = 267 (100, [M+H]")
HRMS (E|+) : m/z fur C17H140S
ber.: 266.0765 gef.: 266.0761
EA: ber.. C:76.66 H: 5.30 N: 0.00
gef.. C:76.37 H:5.28 N: 0.08
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Biarylalkylcarbonsaure-Derivate

Darstellung von 2-(2-Benzyloxyphenyl)thiophen (47)
Schi32077

M = 266.36 g/mol

C17H140S
S

\ /

Gemal AAV1 wurden 595mg 2-Bromthiophen (3.65mmol, 1.0eq), 1000 mg
2-Benzyloxyphenylboronsaure (4.39 mmol, 1.2 eq), 1262 mg K3PO,4 (7.30 mmol, 2.0 eq), 25 mg
Pd(OAc), (0.2 mol%) und 85 mg TBAB (0.5 mol%) umgesetzt. Sdulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 20:1) ergab 573 mg von 47 (58.6%) als gelbbraunes Ol.

DC: R¢=0.39 (Cyclohexan/ EtOAc 20:1).

'H-NMR: (CDCl3, 400 MHz), § [ppm] = 7.72-7.64 (m, 1H, CHayy), 7.58-7.46 (m, 2H,
CHanyl), 7.41-7.26 (M, 5H, CHay), 7.28-7.15 (M, 1H, CHay), 7.08-6.93
(M, 3H, CHayl), 5.21 (5, 2H, O-CH,-C).

BC-NMR: (CDCl3, 100 MHz), & [ppm] = 154.7 (C-O-CH,-C), 139.9 (S-C-C), 136.8
(S-C-C-CH), 135.3 (C-O-CHy-C), 131.1 (Ct (phenyp), 129.8 (Ct phenyl)), 128.8
(Ct (heny), 128.6 (Ci (phenyp), 128.4 (S-CH), 128.0 (Ci (pheny)), 127.6
(Ctphenyl)), 125.6 (S-C-CH), 121.4 (S-C-CH-CH), 113.2 (Ct (phenyl)), 70.8
(C-O-CH,-C).

IR (ATR): v (ecm™) = 3855 (W), 3677 (w), 3064 (W), 3030 (), 2936 (w), 1597 (w),
1577 (w), 1523 (w), 1483 (s), 1448 (s), 1434 (w), 1380 (w), 1353 (w),
1252 (m), 1224 (m), 1163 (w), 1115 (m), 1078 (w), 1054 (w), 1009 (m),
958 (W), 931 (W), 851 (), 827 (W), 747 (s), 696 (S), 533 (W), 464 (W),
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MS (ESI+):

HRMS (E1+) :

EA:

Biarylalkylcarbonsaure-Derivate

m/z (%) = 267 (100, [M+H]")

m/z fur Cl7H14OS

ber.: 266.0765 gef.: 266.0756
ber.: C:76.66 H:5.30 N: 0.00
gef.. C:76.44 H:5.24 N: 0.26
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

4.2 Biarylalkyloxocarbonsauren

Darstellung von 4-Oxo-4-[5-(p-tolyl)-2-thienyl]butansaure (48)

Schl32050

O
S r = 274.33 g/mol

HOOC \ / C15H1403S

GemalR AAV2 wurden 530 mg 2-(p-Tolyl)thiophen (Schl32036, 30, 3.04 mmol, 1.0 eq), 304 mg

Bernsteinsdaureanhydrid (3.04 mmol, 1.0eq) und 892 mg wasserfreies Aluminiumchlorid

(6.69 mmol, 2.2 eq) umgesetzt. Es wurden 301 mg von 48 (36.1%) als gelbbrauner Feststoff

erhalten.

Fp.:

'H-NMR:

BC-NMR:

IR (ATR):

191 °C

(DMSO-Dg, 400 MHz), & [ppm] = 12.16 (sbr, 1H, COOH), 7.94 (d,
%)=34Hz, 1H, S-C(-C=0)-CH), 7.63 (d,*J=7.6Hz, 2H,
CH3-C-CH-CH-C, CH3-C-CH-CH-C), 7.56 (d, %J=3.2Hz, 1H,
S-C(-C=0)-CH-CH), 7.24 (d,J=7.6Hz, 2H, CH;C-CH-CH-C,
CH3-C-CH-CH-C), 3.16 (t, %] = 5.5 Hz, 2H, C(=0)-CH,-CH,-COOH), 2.54
(t, %] = 5.5 Hz, 2H, C(=0)-CH,-CH,-COOH), 2.30 (s, 3H, C-CHs).

(DMSO-Ds, 100 MH2), 8 [ppm] = 191.9 (C-C(=0)-CH,), 174.2 (COOH),
151.9 (S-C(-C=0)-CH), 142.0 (S-C-CH), 139.5 (S-C-C-CH), 135.0
(S-C(-C=0)-CH), 130.5 (CHs-C-CH), 130.4 (S-C-C-CH, S-C-C-CH),
1265 (S-C-C-CH-CH, S-C-C-CH-CH), 124.9 (S-C-CH), 33.6
(C(=0)-CH,-CH,-COOH), 28.4 (C(=0)-CH,-CH,-COOH), 21.4 (CHs).

v (em™) = 2916 (w), 1699 (m), 1646 (s), 1593 (w), 1539 (W), 1498 (w),

1437 (m), 1409 (w), 1360 (w), 1281 (w), 1198 (m), 1124 (w), 1064 (w),
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

1018 (w), 927 (w), 902 (W), 843 (W), 822 (w), 793 (s), 749 (w), 717 (W),
689 (W), 648 (W), 584 (W), 533 (W), 519 (W), 477 (W), 459 (w), 402 (W).

MS (ESI+): m/z (%) = 275 (100, [M+H]")
HRMS (E|+) : m/z flr C15H1403S
ber.: 274.0664 gef.: 274.0661
EA: ber.. C:65.67 H:5.14 N: 0.00
gef.. C:65.44 H:5.22 N: 0.23

48



Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 4-Oxo-4-[5-(o-tolyl)-2-thienyl]butansaure (49)

Schl32051

Q S r = 274.33 g/mol

HOOC \ / C15H1403S

GemalR AAV2 wurden 296 mg 2-(o-Tolyl)thiophen (Schl32038, 32, 1.70 mmol, 1.0 eq), 170 mg
Bernsteinsdureanhydrid (1.70 mmol, 1.0eq) und 499 mg wasserfreies Aluminiumchlorid

(3.74 mmol, 2.2 eq) umgesetzt. Es wurden 220 mg von 49 (47.2%) als gelbbrauner Feststoff

erhalten.

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

109 °C

(DMSO-Dg, 400 MHz), & [ppm] = 12.13 (sbr, 1H, COOH), 7.96 (d,
%)=34Hz, 1H, S-C(-C=0)-CH), 7.40 (d, % =33Hz, 1H,
S-C(-C=0)-CH-CH), 7.35-7.20 (m, 4H, CHauy), 3.18 (t, %) =5.7 Hz, 2H,
C(=0)-CH,-CH,-COOH), 2.56 (t, %) =5.7 Hz, 2H,
C(=0)-CH,-CH,-COOH), 2.37 (s, 3H, C-CH3).

(DMSO-Ds, 100 MH2), 8 [ppm] = 192.1 (C-C(=0)-CH,), 174.2 (COOH),
150.9 (S-C(-C=0)-CH), 1432 (S-C-CH), 136.0 (S-C-C-CH), 134.0
(S-C(-C=0)-CH), 133.1 (CH3-C-CH), 131.6 (C(-CH3)-CH-CH-CH-CH-C),
1305  (C(-CHs)-CH-CH-CH-CH-C), 1295  (S-C-CH),  128.9
(C(-CH3)-C-CH), 1287  (C(-CHs)-CH-CH-CH-CH-C),  33.7
(C(=0)-CH,-CH,-COOH), 28.3 (C(=0)-CH,-CH,-COOH), 21.3 (CHs).

v (em™) = 3104 (), 2921 (w), 2728 (W), 2671 (w), 2006 (w), 1698 (m),
1641 (s), 1525 (w), 1462 (w), 1427 (m), 1410 (m), 1386 (w), 1362 (W),
1319 (m), 1241 (w), 1191 (s), 1112 (w), 1095 (m), 1069 (w), 1040 (W),
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

958 (W), 926 (W), 908 (w), 813 (W), 789 (m), 755 (s), 716 (W), 685 (W),
652 (M), 629 (M), 581 (W), 535 (W), 500 (W), 471 (), 436 (w).

MS (ESI+): m/z (%) = 275 (100, [M+H]")
HRMS (E|+) : m/z flr C15H1403S
ber.: 274.0664 gef.: 274.0652
EA: ber.. C:65.67 H:5.14 N: 0.00
gef.. C:65.58 H: 5.07 N: 0.32
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 4-Oxo-4-[5-(m-tolyl)-2-thienyl]butansaure (50)

Schl32052

@) _
\ S Mr = 274.33 g/mol

HOOC \ / C15H1403S

GeméalR AAV2 wurden 526 mg 2-(m-Tolyl)thiophen (Schi32037, 31, 3.02 mmol, 1.0 eq), 302 mg
Bernsteinsdureanhydrid (3.02 mmol, 1.0eq) und 886 mg wasserfreies Aluminiumchlorid

(6.64 mmol, 2.2 eq) umgesetzt. Es wurden 394 mg von 50 (47.6%) als gelbbrauner Feststoff

erhalten.

Fp.:

IH-NMR:

BC-NMR:

184 °C

(DMSO-Dg, 400 MHz), & [ppm] = 12.14 (sbr, 1H, COOH), 7.94 (d,
%)=39Hz, 1H, S-C(-C=0)-CH), 758 (d, % =33Hz, 1H,
S-C(-C=0)-CH-CH), 7.55 (s, 1H, C-CH-C(CH3)), 7.52 (d, %1 =7.8 Hz,
1H, CH-C-CH-C(CHs3)), 7.31 (t, 31 = 7.6 Hz, 1H, C-CH-CH-CH-C(CHs)),
7.18 (d, % = 7.3 Hz, 1H, C-CH-CH-CH-C(CHj3)), 3.16 (t, 3J = 6.0 Hz, 2H,
C(=0)-CH,-CH,-COOH), 2.55 (t, %)= 6.0 Hz, 2H,
C(=0)-CH,-CH,-COOH), 2.32 (s, 3H, C-CHs).

(DMSO-Ds, 100 MHz), & [ppm] = 192.0 (C-C(=0)-CH,), 174.4 (COOH),
151.6 (S-C(-C=0)-CH), 142.3 (S-C-CH), 137.0 (S-C-C-CH), 134.9
(S-C(-C=0)-CH), 133.1 (CHs-C-CH), 1304 (S-C-CH), 129.7
(C-CH-C(CH5)), 127.0 (C-CH-CH-CH-C(CHy)), 125.4
(C-CH-CH-CH-C(CHsy)), 123.7  (C-CH-CH-CH-C(CH3),  33.6
(C(=0)-CH,-CH,-COOH), 28.4 (C(=0)-CH,-CH,-COOH), 21.4 (CHs).
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

IR (ATR): v (em™) = 3040 (w), 2930 (w), 2726 (W), 2670 (w), 1965 (w), 1697 (m),
1641 (s), 1604 (w), 1584 (w), 1532 (w), 1433 (w), 1411 (m), 1320 (m),
1252 (w), 1223 (w), 1193 (s), 1087 (w), 1062 (w), 984 (w), 931 (W),
908 (W), 883 (W), 821 (w), 780 (vs), 689 (W), 660 (w), 628 (w), 582 (w),
537 (W), 525 (W), 485 (W), 427 (W), 416 (w).

MS (ESI+): m/z (%) = 275 (100, [M+H]")
HRMS (E|+) : m/z fur C15H1403S
ber.: 274.0664 gef.: 274.0658
EA: ber.: C:65.67 H:5.14 N: 0.00
gef.. C:65.66 H: 5.00 N: 0.16
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 4-[5-(3-Methoxyphenyl)-2-thienyl]-4-oxobutansaure (51)

HOOC

Schl32053

@) S r = 290.33 g/mol

\ / Ci5H1404S

Gemall AAV2 wurden 477 mg 2-(3-Methoxy)thiophen (Schl32040, 34, 2.51 mmol, 1.0 eq),
252 mg Bernsteinsdureanhydrid (2.51 mmol, 1.0 eq) und 736 mg wasserfreies Aluminiumchlorid

(5.52 mmol, 2.2 eq) umgesetzt. Es wurden 494 mg von 51 (67.8%) als gelbbrauner Feststoff

erhalten.

Fp.:

IH-NMR:

BC-NMR:

157 °C

(DMSO-Dg, 400 MHz), & [ppm] = 12.13 (sbr, 1H, COOH), 7.95 (d,
%)=39Hz, 1H, S-C(-C=0)-CH), 7.63 (d, % =37Hz, 1H,
S-C(-C=0)-CH-CH),  7.40-7.22 (m, 3H,  C-CH-C(OMe),
C-CH-CH-CH-C(OMe), C-CH-CH-CH-C(OMe), 6.95 (d, 3J = 7.1 Hz, 1H,
C-CH-CH-CH-C(OMe), 3.79 (s, 3H, C-O-CHs), 3.19 (t, 3] = 6.2 Hz, 2H,
C(=0)-CH,-CH,-COOH), 2.55 (t, %)=6.2 Hz, 2H,
C(=0)-CH,-CH,-COOH).

(DMSO-Ds, 100 MHz), 8 [ppm] = 192.0 (C-C(=0)-CH,), 174.2 (COOH),
160.3 (C-OMe), 1514 (S-C(-C=0)-CH), 142.6 (S-C-CH), 134.9
(S-C(-C=0)-CH), 1345 (S-C-C-CH), 131.0 (C-CH-CH-CH-C(OMe),
1259  (S-C-CH),  119.0  (C-CH-CH-CH-C(OMe),  115.4
(C-CH-CH-CH-C(OMe), 111.7 (C-CH-C(OMe), 55.8 (O-CHs), 33.6
(C(=0)-CH,-CH,-COOH), 28.4 (C(=0)-CH,-CH,-COOH).
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

IR (ATR): v (em™) = 2931 (w), 2835 (w), 1697 (m), 1644 (s), 1594 (w), 1575 (W),
1531 (w), 1492 (w), 1452 (w), 1430 (w), 1361 (w), 1319 (w), 1296 (w),
1270 (w), 1223 (w), 1192 (m), 1178 (m), 1168 (m), 1087 (w), 1063 (w),
1045 (w), 1000 (w), 991 (w), 930 (w), 862 (w), 811 (w), 773 (s), 683 (W),
657 (w), 627 (w), 578 (w), 567 (w), 534 (w), 483 (w), 467 (w), 433 (w).

MS (ESI+): m/z (%) = 291 (100, [M+H]")
HRMS (E|+) : m/z fur C15H1404S
ber.: 290.0613 gef.: 290.0625
EA: ber.: C:62.05 H: 4.86 N: 0.00
gef.. C:62.33 H: 4.95 N: 0.11
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 4-[5-(4-Methoxyphenyl)-2-thienyl]-4-oxobutansaure (52)

Schl32054

/
Q o)

S M = 290.33 g/mol

HOOC \/ C1sHhaO:S

Gemall AAV2 wurden 560 mg 2-(4-Methoxy)thiophen (Schl32041, 35, 2.95 mmol, 1.0 eq),
295 mg Bernsteinséureanhydrid (2.95 mmol, 1.0 eq) und 866 mg wasserfreies Aluminiumchlorid

(6.49 mmol, 2.2 eq) umgesetzt. Es wurden 485 mg von 52 (56.7%) als gelbbrauner Feststoff

erhalten.

Fp.:

IH-NMR:

BC-NMR:

165 °C

(DMSO-Dg, 400 MHz), & [ppm] = 12.12 (sbr, 1H, COOH), 7.91 (d,
%)=3.7Hz, 1H, S-C(-C=0)-CH), 7.67 (d, % =85Hz, 2H,
C-CH-CH-C-OMe, C-CH-CH-C-OMe), 7.48 (d, % =3.7Hz, 1H,
S-C(-C=0)-CH-CH), 6.99 (d, 3J=85Hz, 2H, C-CH-CH-C-OMe,
C-CH-CH-C-OMe), 3.77 (s, 3H, C-O-CHs), 3.15 (t, 3J=6.2 Hz, 2H,
C(=0)-CH,-CH,-COOH), 2.54 (t, %)=6.2 Hz, 2H,
C(=0)-CH,-CH,-COOH).

(DMSO-Ds, 100 MHz), 5 [ppm] = 191.8 (C-C(=0)-CH,), 174.2 (COOH),
160.6 (C-OMe), 151.9 (S-C(-C=0)-CH), 1424 (S-C-CH), 135.1
(S-C(-C=0)-CH), 128.0 (C-CH-CH-C-OMe, C-CH-CH-C-OMe) 125.9
(S-C-C-CH), 1243  (S-C-CH), 1152  (C-CH-CH-C-OMe,
C-CH-CH-C-OMe), 55.9 (O-CHjg), 33.5 (C(=0)-CH,-CH,-COOH), 28.4
(C(=0)-CH,-CH,-COOH).
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

IR (ATR): v (em™) = 2916 (w), 2657 (w), 2047 (w), 1702 (s), 1646 (m), 1600 (w),
1531 (w), 1508 (w), 1438 (w), 1401 (w), 1361 (w), 1341 (w), 1311 (w),
1285 (w), 1242 (m), 1220 (w), 1171 (w), 1113 (w), 1082 (w), 1059 (w),
1026 (m), 972 (w), 959 (w), 939 (w), 901 (w), 831 (s), 797 (s), 730 (w),
676 (w), 630 (w), 598 (w), 563 (w), 525 (w), 491 (w), 476 (w), 415 (w).

MS (ESI+): m/z (%) = 291 (100, [M+H]")
HRMS (E|+) : m/z fur C15H1404S
ber.: 290.0613 gef.: 290.0616
EA: ber.: C:62.05 H: 4.86 N: 0.00
gef.. C:62.39 H: 4.55 N: 0.01
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 4-[5-[4-(Carboxymethyl)phenyl]-2-thienyl]-4-oxobutansaure (63)

Schl32057

M = 318.34 g/mol

Ci16H1405S

GemalR AAV2 wurden 414 mg Methyl-2-[4-(2-thienyl)phenyl]acetat (Schl32035, 36, 1.78 mmol,
1.0eq), 178 mg Bernsteinsdureanhydrid (1.78 mmol, 1.0eq) und 523 mg wasserfreies

Aluminiumchlorid (3.92 mmol, 2.2 eq) umgesetzt. Es wurden 150 mg von 63 (26.5%) als

gelbbrauner Feststoff erhalten.

Fp.:

'H-NMR:

BC-NMR:

245 °C

(DMSO-Ds, 400 MHz), & [ppm] = 12.23 (sbr, 2H, COOH, COOH), 7.94
(d, %=37Hz, 1H, S-C(-C=0)-CH), 7.67 (d, %=85Hz, 2H,
C-CH-CH-C-CH,, C-CH-CH-C-CH,), 7.58 (d, %1=3.7Hz, 1H,
S-C(-C=0)-CH-CH), 7.31 (d, %=85Hz, 2H, C-CH-CH-C-CHj,
C-CH-CH-C-CH,), 3.59 (s, 2H, C-CH»-COOH), 3.16 (t, °J = 6.2 Hz, 2H,
C(=0)-CH,-CH,-COOH), 2.55 (t, %)=6.2 Hz, 2H,
C(=0)-CH,-CH,-COOH).

(DMSO-Ds, 100 MHz), & [ppm] = 192.0 (C-C(=0)-CH,), 174.2
(CH,-CH,-COOH), 173.0 (C-CH,-COOH), 151.3 (S-C(-C=0)-CH), 142.3
(S-C-CH), 136.8 (C-CH»-COOH), 135.0 (S-C(-C=0)-CH), 131.6 (S-C-C),
1309 (C-CH-CH-C-CH,-COOH, C-CH-CH-C-CH,-COOH), 126.4
(C-CH-CH-C-CH,-COOH, C-CH-CH-C-CH,-COOH), 125.4 (S-C-CH),
40.0  (C-CH,»-COOH), 336  (C(=0)-CH»-CH,-COOH),  28.4
(C(=0)-CH,-CH,-COOH).
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Biarylalkylcarbonsaure-Derivate

v (em™) = 3028 (w), 2879 (w), 2579 (w), 1775 (s), 1717 (s), 1698 (w),
1661 (w), 1491 (w), 1430 (w), 1402 (w), 1349 (m), 1281 (w), 1236 (w),
1180 (w), 1078 (w), 1021 (m), 903 (m), 802 (m), 735 (w), 693 (w),
671 (w).

m/z (%) = 319 (100, [M+H]")

m/z fur C16H14OS

ber.: 318.0562 gef.: 318.0568
ber.: C:60.37 H:4.43 N: 0.00
gef.. C:60.33 H: 4.45 N:0.11
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 4-[5-(3-Nitrophenyl)-2-thienyl]-4-oxobutansaure (64)
Schl32059

NO,

O s Mr = 305.30 g/mol

HOOC \ / C14H11NOsS

GemalR AAV2 wurden 737 mg 2-(3-Nitrophenylthiophen (Schl32044, 37, 3.59 mmol, 1.0 eq),
360 mg  Bernsteinsdureanhydrid  (3.59 mmol, 1.0eq) und 1054 mg  wasserfreies
Aluminiumchlorid (7.90 mmol, 2.2 eq) umgesetzt. Es wurden 675 mg von 64 (61.6%) als brauner
Feststoff erhalten.

Fp.: 186 °C

'H-NMR: (DMSO-Dg, 400 MHz), & [ppm] = 12.15 (sbr, 1H, COOH), 8.48 (s, 1H,
C-CH-C(NOy)), 8.26-8.15 (m, 2H, C-CH-CH-CH-C(NO)), 8.02 (d,
%)=32Hz, 1H, S-C(-C=0)-CH), 7.83 (d, % =32Hz, 1H,
S-C(-C=0)-CH-CH), 7.73 (t, 3J=8.0Hz, 1H, C-CH-CH-CH-C(NO,)),
3.20 (t, %) = 6.0 Hz, 2H, C(=0)-CHa-CH,-COOH), 2.56 (t, 3] = 6.0 Hz, 2H,
C(=0)-CH,-CH,-COOH).

BC-NMR: (DMSO-Dg, 100 MHz), & [ppm] = 192.2 (C-C(=0)-CH,), 174.1 (COOH),
149.0 (S-C(-C=0)-CH), 148.4 (C-NO,), 143.9 (S-C-CH), 134.9
(S-C(-C=0)-CH), 134.8 (S-C-C-CH), 132.8 (C-CH-CH-CH-C(NOy)),
131.5 (C-CH-CH-CH-C(NO,)), 127.6 (S-C-CH), 124.0
(C-CH-CH-CH-C(NO,)), 120.7 (C-CH-C(NO,)), 57.8 C-(NO,)), 33.8
(C(=0)-CH,-CH,-COOH), 28.4 (C(=0)-CH-CH,-COOH).

IR (ATR): v (cm™®) = 3091 (w), 3033 (W), 2970 (w), 1696 (m), 1650 (s), 1577 (W),

1537 (m), 1522 (m), 1483 (w), 1447 (w), 1437 (w), 1428 (w), 1400 (w),
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Biarylalkylcarbonsaure-Derivate

1349 (s), 1309 (w), 1278 (w), 1231 (s), 1173 (w), 1100 (w), 1078 (w),
998 (W), 945 (w), 909 (m), 865 (W), 585 (w), 801 (s), 753 (W), 734 (),
668 (M), 639 (W), 572 (W), 517 (W), 481 (w), 450 (W), 417(w).

m/z (%) = 306 (100, [M+H]")

m/z fur C14H11NO5S

ber.: 305.0358 gef.: 305.0365
ber.. C:55.08 H: 3.63 N: 4.59
gef.. C:55.01 H: 3.87 N: 4.32
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 4 4-[5-(1-Naphthyl)-2-thienyl]-4-oxobutanséaure (59)
Schl32061

O O r = 310.37 g/mol
g
\ / Ci18H1404S

GemalR AAV2 wurden 629 mg 2-(1-Naphtyl)thiophen (Schl32046, 38, 2.99 mmol, 1.0 eq),

300 mg Bernsteinsaureanhydrid (2.99 mmol, 1.0 eq) und 877 mg wasserfreies Aluminiumchlorid

HOOC

(6.58 mmol, 2.2 eq) umgesetzt. Es wurden 351 mg von 59 (37.8%) als gelbbrauner Feststoff
erhalten.

Fp.: 170 °C

'H-NMR: (DMSO-Dg, 400 MHz), & [ppm] = 12.16 (sbr, 1H, COOH), 8.15-8.07 (m,
1H, CHnaphtyl), 8.06 (d, °J = 3.9 Hz, 1H, S-C(-C=0)-CH), 8.05-7.95 (m, 2H,
CHnaphtyl),  7.67-7.52 (m, 4H, CHyapny), 7.43 (d, 3J=3.9Hz, 1H,
S-C(-C=0)-CH-CH), 3.24 (t, %) =6.2 Hz, 2H, C(=0)-CH,-CH,-COOH),
2.59 (t, %] = 6.2 Hz, 2H, C(=0)-CH,-CH,-COOH).

BC-NMR: (DMSO-Ds, 100 MHz), 3 [ppm] = 192.2 (C-C(=0)-CHy), 174.3 (COOH),
149.4 (S-C(-C=0)-CH), 143.8 (S-C-CH), 134.2 (S-C(-C=0)-CH), 134.0
(Cq (Naphtyn), 131.2 (Cq Naphyn), 130.9 (Cq naphtyn), 130.1 (Ct (naphtyn), 129.8
(Ct (Naphtyn)), 129.2 (Ci (Naphtyry), 128.8 (Ct Naphtyn)), 127.9 (Ct (Napheyr), 127.0
(Ct (Naphty), 126.1 (Ct (Naphty1)), 125.2 (S-C-CH), 33.7
(C(=0)-CH,-CH,-COOQOH), 28.4 (C(=0)-CH,-CH,-COOH).

IR (ATR): v (em™) = 3052 (w), 2914 (w), 1708 (s), 1658 (s), 1622 (w), 1583 (w),
1542 (w), 1465 (w), 1445 (m), 1390 (m), 1366 (m), 1265 (W), 1238 (s),
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Biarylalkylcarbonsaure-Derivate

1210 (s), 1158 (m), 1102 (w), 1073 (w), 1017 (w), 942 (w), 904 (w),
829 (w), 820 (w), 797 (S), 775 (s), 734 (s), 702 (w), 668 (w), 641 (w),
604 (w), 574 (w), 560 (w), 504 (w), 475 (w), 442 (w), 425 (w), 411 (w).

m/z (%) = 311 (100, [M+H]")

m/z fur C13H1404S

ber.: 310.0664 gef.: 310.0667
ber.. C:69.66 H: 4.55 N: 0.00
gef.. C:69.33 H: 4.45 N:0.11
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 4 4-[5-(2-Naphthyl)-2-thienyl]-4-oxobutanséaure (60)

Schl32062

M = 310.37 g/mol

Ci18H1404S

GemalR AAV2 wurden 540 mg 2-(2-Naphtyl)thiophen (Schl32047, 39, 2.57 mmol, 1.0 eq),

257 mg Bernsteinsaureanhydrid (2.57 mmol, 1.0 eq) und 754 mg wasserfreies Aluminiumchlorid

(5.65 mmol, 2.2 eq) umgesetzt. Es wurden 251 mg von 60 (31.5%) als gelbbrauner Feststoff

erhalten.

Fp.:

'H-NMR:

BC-NMR:

IR (ATR):

222 °C

(DMSO-Dg, 400 MHz), & [ppm] = 12.17 (sbr, 1H, COOH), 8.35-8.28 (m,
1H, CHnaphtyl), 8.01 (d, %) = 3.9 Hz, 1H, S-C(-C=0)-CH), 8.00-7.92 (m, 2H,
CHnaphtyl),  7.80-7.62 (m, 4H, CHyapny), 7.44 (d, 3J=3.9Hz, 1H,
S-C(-C=0)-CH-CH), 3.19 (t, %) =6.2 Hz, 2H, C(=0)-CH,-CH,-COOH),
2.57 (t, %] = 6.2 Hz, 2H, C(=0)-CH,-CH,-COOH).

(DMSO-Ds, 100 MHz), 3 [ppm] = 192.0 (C-C(=0)-CHy), 174.0 (COOH),
151.6 (S-C(-C=0)-CH), 142.7 (S-C-CH), 135.1 (S-C(-C=0)-CH), 133.6
(Cq (Naphtyt)), 133.5 (Cq (Naphtyn)), 130.6 (Cq (Naphtyn), 139.4 (Ct (Napheyr)), 128.8
(Ct (Naphtyn)), 128.2 (Ct Naphtyny), 127.5 (Ci Naphtyr)), 127.4 (Ct (Naphey), 126.0
(Ct (Naphyt)), 1254 (Ct (Naphty)) 124.4 (S-C-CH), 33.6
(C(=0)-CH,-CH,-COOQOH), 28.4 (C(=0)-CH,-CH,-COOH).

v (em™) = 3024 (w), 2913 (w), 1708 (), 1651 (s), 1596 (w), 1531 (w),

1474 (w), 1441 (w), 1399 (w), 1361 (w), 1275 (w), 1243 (m), 1216 (w),

1173 (w), 1132 (w), 1078 (w), 1054 (w), 1017 (w), 977 (w), 937 (w),
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

893 (W), 865 (W), 830 (w), 802 (s), 768 (W), 750 (m), 677 (W), 667 (W),
626 (W), 569 (W), 516 (W), 476 (M), 460 (W), 426 (W).

MS (ESI+): m/z (%) = 311 (100, [M+H]")
HRMS (E|+) : m/z flr C1gH1404S
ber.: 310.0664 gef.: 310.0667
EA: ber.. C:69.66 H: 4.55 N: 0.00
gef.. C:69.51 H: 4.57 N: 0.32
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 4-Oxo0-4-[2,2¢-bithiophen-5-yl]butansaure (61)

Schl32063

@)
S ]\ . = 266.34 g/mol

S

\
HOOC C12H1003S2

Gemall AAV2 wurden 382 mg 2,2¢-Bithiophen (Schl32048, 40, 2.30 mmol, 1.0 eq), 230 mg
Bernsteinsdureanhydrid (2.30 mmol, 1.0eq) und 674 mg wasserfreies Aluminiumchlorid

(5.05 mmol, 2.2 eq) umgesetzt. Es wurden 258 mg von 61 (42.1%) als gelbbrauner Feststoff

erhalten.

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

170 °C

(DMSO-Dg, 400 MHz), & [ppm] = 12.14 (sbr, 1H, COOH), 7.92 (d,
%)=39Hz, 1H, S-C(-C=0)-CH), 761 (d, % =38Hz, 1H,
S-C(-C=0)-CH-CH), 7.45 (d, 3J=3.7 Hz, 1H, S-CH-CH-CH), 7.39 (d,
%) =3.8 Hz, 1H, S-CH-CH-CH), 7.11 (t, % = 3.5 Hz, 1H, S-CH-CH-CH-C),
3.15 (t, %) = 6.2 Hz, 2H, C(=0)-CH»-CH,-COOH), 2.54 (t, 3] = 6.2 Hz, 2H,
C(=0)-CH,-CH,-COOH).

(DMSO-Dsg, 100 MHz), & [ppm] = 191.0 (C-C(=0)-CH,), 173.4 (COOH),
151.6 (S-C(-C=0)-CH), 142.7 (Cq(thiphen)), 137.1 (Cq(thiphen)), 134.9
(S-C(-C=0)-CH), 129.3 (Ci (thiphen)), 126.9 (C: (thiphen)), 126.5 (Ci (thiphen)),
1255  (Ciampen), 336 (C(F0)-CH-CH,-COOH),  28.4
(C(=0)-CH,-CH,-COOH).

v (em™) = 3027 (W), 2944 (w), 2916 (w), 1651 (s), 1507 (W), 1432 (w),
1400 (w), 1350 (w), 1335 (w), 1310 (w), 1280 (w), 1236 (m), 1202 (m),
1180 (m), 1077 (w), 1053 (w), 1012 (w), 973 (w), 938 (w), 913 (w),
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

880 (W), 837 (W), 800 (s), 759 (w), 745 (W), 714 (w), 693 (m), 665 (W),
634 (W), 591 (W), 575 (W), 532 (W), 482 (W), 447 ().

MS (ESI+): m/z (%) = 267 (100, [M+H]")
HRMS (E|+) : m/z flr C1oH1903S»
ber.: 266.0071 gef.: 266.0079
EA: ber.. C:54.12 H: 3.78 N: 0.00
gef.. C:54.15 H: 3.66 N: 0.16
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 4-[5-(2-Methoxyphenyl)-2-thienyl]-4-oxobutansaure (53)
Schl32065

/
O
O S M: = 290.33 g/mol

HOOC \ / CisH1404S

GemalR AAV2 wurden 687 mg 2-(2-Methoxy)thiophen (Schl32039, 33, 3.61 mmol, 1.0 eq),
361 mg Bernsteinsdureanhydrid  (3.61 mmol, 1.0eq) und 1059mg  wasserfreies
Aluminiumchlorid (7.94 mmol, 2.2 eq) umgesetzt. Es wurden 338 mg von 53 (32.3%) als
gelbbrauner Feststoff erhalten.

Fp.: 166 °C

'H-NMR: (DMSO-Dg, 400 MHz), & [ppm] = 12.12 (sbr, 1H, COOH), 7.91 (d,
%)=41Hz, 1H, S-C(-C=0)-CH), 781 (d, % =78Hz, 1H,
C-CH-CH-CH-CH-C-OMe), 7.67 (d, ®J = 4.1 Hz, 1H, S-C(-C=0)-CH-CH),
7.37 (t, *J = 7.8 Hz, 1H, C-CH-CH-CH-CH-C-OMe), 7.16 (d, *J = 8.5 Hz,
1H, C-CH-CH-CH-CH-C-OMe), 7.03 (t, % =78Hz, 1H,
C-CH-CH-CH-CH-C-OMe), 3.91 (s, 3H, C-O-CH3), 3.17 (t, %) = 6.2 Hz,
2H,  C(=0)-CH,-CH,-COOH), 255 (t, % =6.2Hz, 2H,
C(=0)-CH,-CH,-COOH).

BC-NMR: (DMSO-Ds, 100 MHz), & [ppm] = 192.3 (C-C(=0)-CH,), 174.2 (COOH),
156.1 (C-OMe), 1445 (S-C(-C=0)-CH), 1425 (S-C-CH), 133.2
(S-C(-C=0)-CH), 130.8 (C-CH-CH-CH-CH-C-OMe), 128.7
(C-CH-CH-CH-CH-C-OMe), 126.7 (S-C-CH), 121.7 (S-C-C-CH), 121.6
(C-CH-CH-CH-CH-C-OMe), 113.0 (C-CH-CH-CH-CH-C-OMe), 56.3
(O-CHs), 33.8 (C(=0)-CH,-CH,-COOH), 28.4 (C(=0)-CH,-CH,-COOH).
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

IR (ATR): v (em™) = 2916 (w), 2664 (w), 1705 (m), 1646 (s), 1594 (W), 1577 (w),
1528 (w), 1490 (w), 1460 (w), 1434 (), 1398 (w), 1350 (w), 1304 (w),
1285 (w), 1255 (s), 1238 (s), 1212 (m), 1170 (m), 1117 (w), 1090 (w),
1055 (w), 1015 (m), 980 (W), 963 (W), 945 (w), 905 (m), 846 (w), 809 (s),
795 (W), 758 (W), 684 (W), 635 (W), 575 (W), 514 (W), 471 (w), 440 (w).

MS (ESI+): m/z (%) = 291 (100, [M+H]")
HRMS (E|+) : m/z fur C15H1404S
ber.: 290.0613 gef.: 290.0603
EA: ber.: C:62.05 H: 4.86 N: 0.00
gef.. C:62.15 H: 4.66 N: 0.16
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 4-[5-(3-Aminophenyl)-2-thienyl]-4-oxobutansaure (65)

Schl32067

NH,
O S r = 275.32 g/mol

HOOC \_/ C1aHisNOsS

Eine Suspension von 580 mg 4-[5-(3-Nitrophenyl)-2-thienyl]-4-oxobutansaure (Schl32059, 64,
1.90 mmol, 1.0eq) und 10 gew.-% Pd/Aktivkohle (10% Pd) in 25 mL Methanol wurden
12 Stunden unter Hjy-Atmosphére bei Raumtemperatur gerihrt. Die LOsung wurde vom

Katalysator abgetrennt und eingeengt. Es wurden 515 mg von 65 (98.6%) als brauner Feststoff

erhalten.

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

182 °C

(DMSO-Dg, 400 MHz), & [ppm] = 12.15 (sbr, 1H, COOH), 7.91 (d,
5)=41Hz, 1H, S-C(-C=0)-CH), 743 (d, % =43Hz, 1H,
S-C(-C=0)-CH-CH), 7.10-6.78 (m, 4H, CHany), 5.25 (sbr, 2H, NH;), 3.15
(t, 31 =6.1Hz, 2H, C(=0)-CH,-CH,-COOH), 2.54 (t, 31 =6.2 Hz, 2H,
C(=0)-CH,-CH,-COOH).

(DMSO-Ds, 100 MHz), 5 [ppm] = 192.4 (C-C(=0)-CH,), 173.2 (COOH),
149.9 (S-C(-C=0)-CH), 148.1 (C-NHp), 1449 (S-C-CH), 134.0
(S-C(-C=0)-CH), 134.1 (S-C-C-CH), 130.0 (Ci (ayy), 127.6 (S-C-CH),
1187  (Ciayy), 1164 (Ciayy), 1142 (Ciayy),  33.6
(C(=0)-CH,-CH,-COOH), 28.1 (C(=0)-CH,-CH,-COOH).

v (em™) = 3462 (w), 3349 (w), 3290 (w), 2919 (w), 1640 (m), 1596 (W),
1585 (W), 1531 (w), 1441 (w), 1396 (W), 1342 (w), 1276 (w), 1233 (m),

1169 (m), 1075 (w), 1054 (w), 1015 (w), 991 (W), 975 (W), 944 (W),
69



Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

904 (m), 865 (w), 825 (m), 795 (m), 775 (s), 765 (m), 732 (w), 686 (m),
679 (M), 659 (W), 629 (W), 572 (W), 510 (w), 491 (W), 442 (W), 426 (w).

MS (ESI+): m/z (%) = 276 (100, [M+H]")
HRMS (E|+) : m/z flr C14H13NO3S
ber.: 275.0616 gef.: 275.0635
EA: ber.. C:61.07 H: 4.76 N: 5.09
gef.. C:61.31 H: 4.94 N: 5.03
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 4-Oxo-4-(5-phenyl-2-thienyl)butansaure (17)

Schl32070

O
S M = 260.31 g/mol

HOOC \ / C14H1203S

GemaR AAV2 wurden 200 mg 2-Phenylthiophen (Schl32068, 68, 1.25 mmol, 1.0 eq), 125 mg

Bernsteinsdureanhydrid (1.25 mmol, 1.0eq) und 367 mg wasserfreies Aluminiumchlorid

(2.75 mmol, 2.2 eq) umgesetzt. Es wurden 251 mg von 17 (83.3%) als gelbbrauner Feststoff

erhalten.

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

201 °C

(DMSO-Dg, 400 MHz), & [ppm] = 12.12 (sbr, 1H, COOH), 7.96 (d,
%)=4.1Hz, 1H, S-C(-C=0)-CH), 7.74 (d, %J=7.6 Hz, 2H, C-CH-CH,
C-CH-CH), 7.61 (d, ) = 4.1 Hz, 1H, S-C(-C=0)-CH-CH), 7.47-7.36 (m,
3H, C-CH-CH-CH, C-CH-CH-CH, C-CH-CH-CH), 3.17 (t, *J = 6.4 Hz,
2H,  C(=0)-CH,-CH,-COOH), 255 (t, % =64Hz, 2H,
C(=0)-CH,-CH,-COOH).

(DMSO-Ds, 100 MHz), 5 [ppm] = 192.0 (C-C(=0)-CH,), 174.2 (COOH),
151.6 (S-C(-C=0)-CH), 142.6 (S-C-CH), 134.9 (S-C(-C=0)-CH), 133.2
(S-C-C), 129.8 (C-CH-CH, C-CH-CH), 127.6 (S-C-CH), 126.6 (C-CH-CH,
C-CH-CH), 125.6 (C-CH-CH-CH), 33.7 (C(=0)-CH,-CH,-COOH), 28.4
(C(=0)-CH,-CH,-COOH).

v (em™) = 3023 (W), 2917 (W), 1651 (s), 1532 (w), 1499 (W), 1454 (w),
1440 (w), 1400 (w), 1352 (w), 1305 (w), 1243 (m), 1216 (w), 1177 (w),
1164 (w), 1106 (w), 1087 (w), 1031 (w), 999 (w), 979 (W), 945 (w),
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

916 (W), 903 (m), 845 (W), 807 (m), 759 (), 706 (w), 691 (M), 640 (W),
595 (W), 572 (W), 510 (w), 489 (W), 440 (w).

MS (ESI+): m/z (%) = 261 (100, [M+H]")
HRMS (E|+) : m/z flr C14H1203S
ber.: 260.0507 gef.: 260.0508
EA: ber.. C:64.60 H: 4.65 N: 0.00
gef.. C:64.64 H: 4.54 N: 0.18
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 4-[5-(3-Hydroxyphenyl)-2-thienyl]-4-oxobutansaure (66)

Schl32071

OH
O S r = 276.31 g/mol

HOOC \ / C14H1204S

GemalR AAV2 wurden 633 mg 3-(2-Thienyl)phenol (Schl32069, 41, 3.59 mmol, 1.0 eq), 359 mg

Bernsteinsdureanhydrid (3.59 mmol, 1.0eq) und 1052 mg wasserfreies Aluminiumchlorid

(7.89 mmol, 2.2 eq) umgesetzt. Es wurden 326 mg von 66 (33.0%) als gelbbrauner Feststoff

erhalten.

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

71°C

(DMSO-Dg, 400 MHz), & [ppm] = 12.15 (sbr, 1H, COOH), 9.53 (sbr, 1H,
OH), 7.76 (d, 3J = 4.0 Hz, 1H, S-C(-C=0)-CH), 7.54 (d, 3J = 4.2 Hz, 1H,
S-C(-C=0)-CH-CH), 7.20-7.03 (m, 3H, C-CH-CH-CH, C-CH-CH-CH,
C-CH-C(OH)), 6.73-6.66 (m, 1H, C-CH-CH-CH-C(OH)), 3.14 (t,
%)=59Hz, 2H, C(=0)-CH,-CH,-COOH), 2.52 (t, 3J=6.0Hz, 2H,
C(=0)-CH,-CH,-COOH).

(DMSO-Ds, 100 MHz), 5 [ppm] = 194.8 (C-C(=0)-CH,), 174.3 (COOH),
158.4 (C-OH), 144.1 (S-C(-C=0)-CH), 141.2 (S-C-CH), 135.5 (S-C-C),
131.0 (S-C(-C=0)-CH), 128.9 (C-CH-CH-CH-C(OH)), 123.9 (S-C-CH),
116.8 (C-CH-CH-CH-C(OH)), 1152 (C-CH-CH-CH-C(OH)), 112.7
(C-CH-C(OH)), 33.6 (C(=0)-CH,-CH,-COOH), 28.2
(C(=0)-CH,-CH,-COOH).

v (em™) = 3239 (w), 3103 (w), 1609 (w), 1594 (w), 1579 (s), 1530 (w),
1483 (w), 1474 (w), 1447 (m), 1425 (w), 1410 (w), 1366 (w), 1329 (m),
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Biarylalkylcarbonsaure-Derivate

1275 (s), 1218 (s), 1177 (s), 1081 (m), 1058 (w), 1009 (w), 996 (m),
909 (w), 866 (s), 827 (vs), 775 (vs), 729 (w), 699 (vs), 683 (vs), 652 (s),
624 (m), 573 (m), 534 (m), 497 (m), 472 (m), 438 (s).

m/z (%) = 277 (100, [M+H]")

m/z fur C14H1204S

ber.: 276.0456 gef.: 276.0461
ber.. C:60.86 H: 4.38 N: 0.00
gef.. C:60.77 H: 4.35 N: 0.06
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 4-[5-(4-Methoxy-3,5-dimethylphenyl)-2-thienyl]-4-oxobutansaure (54)

Schl32078

O /
S O Mr = 318.39 g/mol

HOOC \ / C17H1804S

Gemall AAV2 wurden 513 mg 2-(4-Methoxy-3,5-dimethylphenyl)thiophen (Schl32072, 42,

2.35 mmol,

235 mg Bernsteinsdureanhydrid (2.35mmol, 1.0eq) und 690 mg

wasserfreies Aluminiumchlorid (5.17 mmol, 2.2 eq) umgesetzt. Es wurden 265 mg von 54
(35.4%) als gelbbrauner Feststoff erhalten.

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

149 °C

(DMSO-Dg, 400 MHz), & [ppm] = 12.12 (sbr, 1H, COOH), 7.91 (d,
%)=39Hz, 1H, S-C(-C=0)-CH), 749 (d, % =37Hz, 1H,
S-C(-C=0)-CH-CH), 7.42 (s, 2H, C-CH-C-CHs, C-CH-C-CHs), 3.65 (s,
3H, C-O-CHs), 3.15 (t, % = 6.4 Hz, 2H, C(=0)-CH,-CH,-COOH), 2.54 (t,
%) = 6.4 Hz, 2H, C(=0)-CH,-CH,-COOH), 2.23 (m, 6H, C-CHs, C-CHj).

(DMSO-Ds, 100 MHz), 8 [ppm] = 191.9 (C-C(=0)-CH,), 174.2 (COOH),
158.1 (C-O-CHs), 151.7 (S-C(-C=0)-CH), 141.9 (S-C-CH), 131.9 (S-C-C),
135.0 (S-C(-C=0)-CH), 128.7 (C-CHs, C-CH3), 127.0 (C-CH-C-CHs),
C-CH-C-CH3), 1249  (S-C-CH), 59.9  (C-O-CHg), 335
(C(=0)-CH,-CH,-COOH), 28.4 (C(=0)-CH,-CH,-COOH), 16.3 (C-CHs,
C-CHa).

v (em™) = 3092 (w), 2921 (W), 1699 (s), 1649 (vs), 1529 (w), 1488 (w),
1446 (s), 1414 (m), 1353 (w), 1300 (w), 1274 (w), 1238 (m), 1211 (s),
1159 (), 1085 (m), 1047 (w), 1011 (m), 945 (w), 908 (m), 895 (W),
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

869 (w), 838 (w), 810 (s), 758 (w), 724 (w), 701 (w), 653 (w), 635 (w),
605 (w), 577 (w), 561 (w), 520 (w), 486 (w), 474 (w), 427 (w).

MS (ESI+): m/z (%) = 319 (100, [M+H]")
HRMS (E|+) : m/z flr C17H1504S
ber.: 318.0926 gef.: 318.0922
EA: ber.. C:64.13 H: 5.70 N: 0.00
gef.. C:64.32 H: 5.64 N: 0.36
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 4-Oxo-4-[5-(Biphenyl-4-yl)-2-thienyl]butansaure (62)
Schl32079

O S O O M = 336.40 g/mol
\ /)

HOOC C20H1603S

Gemall AAV2 wurden 1090 mg 2-(Biphenyl-4-yl)thiophen (Schi32073, 43, 4.61 mmol, 1.0 eq),
461 mg  Bernsteinsdureanhydrid  (4.61 mmol, 1.0eq) und 1354mg wasserfreies
Aluminiumchlorid (10.15 mmol, 2.2 eq) umgesetzt. Es wurden 467 mg von 62 (30.1%) als
gelbbrauner Feststoff erhalten.

Fp.: 245 °C

'H-NMR: (DMSO-Dg, 400 MHz), & [ppm] = 12.19 (sbr, 1H, COOH), 7.98 (d,
5J=39Hz, 1H, S-C(-C=0)-CH), 7.90-7.81 (m, 3H, S-C-C-CH,
S-C-C-CH, S-C(-C=0)-CH-CH), 7.76-7.64 (m, 4H, S-C-C-CH-CH,
S-C-C-CH-CH, S-C-C-CH-CH-C-CH, S-C-C-CH-CH-C-CH), 7.46 (t,
%)=7.6Hz, 2H, S-C-C-CH-CH-C-CH-CH, S-C-C-CH-CH-C-CH-CH),
736 (t, *J=7.8Hz, 1H, S-C-C-CH-CH-C-CH-CH-CH), 3.18 (t,
%)=6.4Hz, 2H, C(=0)-CH,-CH,-COOH), 2.56 (t, 3J=6.4Hz, 2H,
C(=0)-CH,-CH,-COOH).

BC-NMR: (DMSO-Ds, 100 MHz), & [ppm] = 192.0 (C-C(=0)-CH,), 174.4 (COOH),
151.2 (S-C(-C=0)-CH), 142.6 (S-C-CH), 141.2 (CH-C-C-CH), 139.6
(CH-C-C-CH), 135.1 (S-C(-C=0)-CH), 132.3 (S-C-C), 129.6 (Ci (pheny)).
128.0 (Ct (phenyly), 127.4 (Ct phenyly), 127.1 (Ct phenyly), 127.0 (Ct phenyty), 125.7
(S-C-CH), 33.6 (C(=0)-CH,-CH2-COOH), 28.4 (C(=0)-CH,-CH,-COOH).
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

IR (ATR): v (em™) =3112 (w), 3055 (w), 1676 (m), 1654 (s), 1580 (w), 1545 (w),
1518 (w), 1487 (w), 1439 (w), 1408 (w), 1380 (w), 1332 (m), 1279 (w),
1252 (w), 1198 (m), 1162 (w), 1134 (w), 1089 (w), 1066 (w), 1039 (w),
1003 (w), 966 (w), 947 (w), 869 (w), 839 (w), 810 (m), 794 (m), 761 (s),
720 (m), 688 (m), 653 (w), 627 (w), 584 (w), 535 (w), 501 (w), 451 (w).

MS (ESI+): m/z (%) = 337 (100, [M+H]"), 359 (80, [M+Na]")
HRMS (E|+) : m/z fiir CooH1603S

ber.: 336.0820 gef.: 336.0815
EA: ber.. C:71.41 H: 4.79 N: 0.00

gef.. C:71.76 H: 4.79 N: 0.09
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 4-[5-(2,4-Dimethoxyphenyl)-2-thienyl]-4-oxobutansaure (55)

HOOC

Schl32080

/
@)
o) S O/ M: = 320.36 g/mol

\ / Ci6H1605S

GemaR AAV2 wurden 808 mg 2-(2,4-Dimethoxyphenyl)thiophen (Schl32074, 44, 3.67 mmol,
1.0eq), 367 mg Bernsteinsdureanhydrid (3.67 mmol, 1.0eq) und 1076 mg wasserfreies

Aluminiumchlorid (8.07 mmol, 2.2 eq) umgesetzt. Es wurden 660 mg von 55 (56.1%) als

gelbbrauner Feststoff erhalten.

Fp.:

'H-NMR:

BC-NMR:

203 °C

(DMSO-Dg, 400 MHz), & [ppm] = 12.21 (sbr, 1H, COOH), 7.95 (d,
5)=41Hz, 1H, S-C(-C=0)-CH), 761 (d, % =81Hz, 1H,
S-C-C-CH-CH-C(O-CHz)), 7.52 (d, % = 4.0 Hz, 1H, S-C(-C=0)-CH-CH),
6.71-6.63 (m, 2H, S-C-C-CH-CH-C(O-CHs),
S-C-C-C(OMe)-CH-C(O-CHs), 3.89 (s, 3H, O-CH3), 3.85 (s, 3H, O-CHy),
3.21 (t, %) = 6.2 Hz, 2H, C(=0)-CH,-CH,-COOH), 2.59 (t, %) = 6.2 Hz, 2H,
C(=0)-CH,-CH,-COOH).

(DMSO-Ds, 100 MHz), 5 [ppm] = 192.4 (C-C(=0)-CH,), 174.8 (COOH),
160.7 (C-O-CH3), 159.3 (C-O-CHs), 150.0 (S-C(-C=0)-CH), 141.1
(S-C-CH), 134.0 (S-C(-C=0)-CH), 129.0 (S-C-C-CH-CH-C(O-CHy)),
118.3 (S-C-C), 125.7 (S-C-CH), 108.4 (S-C-C-CH-CH-C(O-CH3)), 98.6
(C(O-CHy)-CH-C(O-CH3)), 57.3 (O-CHs), 56.1 (O-CHs), 33.2
(C(=0)-CH,-CH,-COOH), 28.5 (C(=0)-CH,-CH,-COOH).
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Biarylalkylcarbonsaure-Derivate

v (cm™) = 3350 (W), 2941 (w), 1699 (s), 1643 (s), 1593 (s), 1567 (m),
1528 (W), 1468 (w), 1434 (s), 1400 (s), 1355 (m), 1285 (s), 1245 (vs),
1212 (s), 1153 (vs), 1081 (s), 1020 (s), 945 (m), 900 (s), 820 (s), 798 (S),
747 (m), 718 (M), 660 (m), 637 (M), 568 (M), 507 (M), 466 (M), 445 (m).

m/z (%) = 321 (100, [M+H]")

m/z fur C16H1605S

ber.: 320.0718 gef.: 320.0729
ber.: C:59.99 H: 5.03 N: 0.00
gef.. C:60.01 H: 4.82 N: 0.36
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 4-[5-(4-Benzyloxyphenyl)-2-thienyl]-4-oxobutansaure (56)

Schl32081
o @ M = 366.43 g/mol
S O
\ / C21Hi1804S

HOOC

Gemall AAV2 wurden 935 mg 2-(4-Benzyloxyphenyl)thiophen (Schi32075, 45, 3.51 mmol,
1.0eq), 351 mg Bernsteinsaureanhydrid (3.51 mmol, 1.0eq) und 1030 mg wasserfreies
Aluminiumchlorid (7.72 mmol, 2.2 eq) umgesetzt. Es wurden 576 mg von 56 (32.4%) als brauner

Feststoff erhalten.
Fp.: 178 °C

'H-NMR: (DMSO-Dg, 400 MHz), 8 [ppm] = 12.16 (sbr, 1H, COOH), 7.93 (d,
3] =3.9 Hz, 1H, S-C(-C=0)-CH), 7.69 (d, %J = 8.1 Hz, 2H, S-C-C-CH-CH,
S-C-C-CH-CH), 7.54 (d, % = 4.1 Hz, 1H, S-C(-C=0)-CH-CH), 7.48-7.32
(m, 5H, CHary), 7.06 (d, %) = 8.1 Hz, 2H, S-C-C-CH-CH, S-C-C-CH-CH),
5.14 (s, 2H, O-CHy), 3.19 (t, 3 = 6.2 Hz, 2H, C(=0)-CH,-CH,-COOH),
2.44 (t, %) = 6.2 Hz, 2H, C(=0)-CH,-CH,-COOH).

BC-NMR: (DMSO-Ds, 100 MHz), & [ppm] = 192.6 (C-C(=0)-CH,), 174.4 (COOH),
158.6 (C-O-CH,), 151.0 (S-C(-C=0)-CH), 141.1 (S-C-CH), 137.7
(Cq (prenyn)), 135.4 (Cq (phenyn), 134.6 (S-C(-C=0)-CH), 129.0 (Ct prenyn),
128.9 (Ct (phenyly), 128.6 (Ct (phenyly), 128.5 (Ct phenyl)), 127.6 (Ct phenyt)), 127.1
(Ctpheny), 126.7 (Ciphenyn), 125.1 (S-C-CH), 114.8 (Cipheny)), 114.6
(Ct(henyy), 70.8  (O-CHj), 335 (C(=0)-CH,-CH,-COOH), 28.2
(C(=0)-CH,-CH,-COOH).
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

IR (ATR): v (em™) = 3023 (w), 1694 (s), 1645 (s), 1606 (w), 1535 (w), 1505 (w),
1431 (m), 1400 (m), 1352 (m), 1335 (W), 1309 (w), 1275 (m), 1229 (s),
1203 (s), 1176 (s), 1108 (w), 1077 (w), 1053 (w), 1013 (w), 936 (W),
912 (m), 880 (w), 835 (s), 799 (s), 790 (s), 760 (W), 743 (W), 693 (5),
665 (M), 633 (M), 591 (W), 574 (M), 530 (s), 476 (W), 446 (W), 401 ().

MS (ESI+): m/z (%) = 367 (50, [M+H]"), 389 (100, [M+Na]")
HRMS (E|+) : m/z fur Cy1H15804S

ber.: 366.0926 gef.: 366.0902
EA: ber.: C:68.83 H:4.95 N: 0.00

gef.. C:68.84 H: 4.84 N: 0.06
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Biarylalkylcarbonsaure-Derivate

Darstellung von 4-[5-(3-Benzyloxyphenyl)-2-thienyl]-4-oxobutansaure (57)
Schl32082

M = 366.43 g/mol

@) s C21H1804S

HOOC \

Gemall AAV2 wurden 578 mg 2-(3-Benzyloxyphenyl)thiophen (Schl32076, 46, 2.17 mmol,
1.0eq), 217 mg Bernsteinsdureanhydrid (2.17 mmol, 1.0eq) und 637 mg wasserfreies
Aluminiumchlorid (4.77 mmol, 2.2 eq) umgesetzt. Es wurden 301 mg von 57 (37.9%) als brauner

Feststoff erhalten.
Fp.: 183 °C

'H-NMR: (DMSO-Dg, 400 MHz), & [ppm] = 12.14 (sbr, 1H, COOH), 7.91 (d,
%)=39Hz, 1H, S-C(-C=0)-CH), 749 (d, 3% =41Hz, 1H,
S-C(-C=0)-CH-CH), 7.41-7.30 (m, 8H, CHary), 7.06-6.92 (M, 1H, CHary),
5.23 (s, 2H, O-CHy), 3.24 (t, 31 =6.0 Hz, 2H, C(=0)-CH,-CH,-COOH),
2.51 (t, %] = 6.1 Hz, 2H, C(=0)-CH,-CH,-COOH).

BC-NMR: (DMSO-Ds, 100 MHz), & [ppm] = 191.1 (C-C(=0)-CH,), 175.3 (COOH),
157.2 (C-O-CH,), 151.4 (S-C(-C=0)-CH), 140.0 (S-C-CH), 136.9
(Qq (Phenyl))1 134.4 (Qq (Phenyl))a 134.0 (S-C(-C=0)-CH), 130.2 (Qt(Phenyl)),
129.0 (Ct (phenyly), 128.8 (Ct phenyly), 127.6 (Ct phenyl)), 127.2 (Ct phenyp)), 127.1
(Ct phenyn)), 126.6 (S-C-CH), 118.7 (C:(prenyy), 114.3 (Ci(phenyn), 111.3
(Ctphenyy), 711 (O-CHj), 335 (C(=0)-CH,-CH,-COOH), 28.2
(C(=0)-CH,-CH,-COOH).
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Biarylalkylcarbonsaure-Derivate

v (em™) = 3325 (w), 3060 (w), 3025 (W), 1636 (w), 1602 (w), 1580 (w),
1531 (w), 1493 (w), 1428 (m), 1359 (w), 1225 (m), 1166 (m), 1110 (w),
1075 (w), 1029 (w), 996 (W), 966 (w), 941 (w), 907 (w), 862 (W), 829 (w),
805 (W), 782 (m), 730 (m), 696 (s), 622 (W), 576 (W), 532 (W), 458 (W).

m/z (%) = 367 (50, [M+H]*), 389 (100, [M+Na]")

m/z fur C21H1304S

ber.: 366.0926 gef.: 366.0934
ber.. C:68.83 H: 4.95 N: 0.00
gef.. C:68.59 H:4.72 N: 0.35
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Biarylalkylcarbonsaure-Derivate

Darstellung von 4-[5-(2-Benzyloxyphenyl)-2-thienyl]-4-oxobutansaure (58)
Schl32083

M = 366.43 g/mol
S C21H1804S

HOOC \

GemalR AAV2 wurden 475 mg 2-(2-Benzyloxyphenyl)thiophen (Schl32077, 47, 1.79 mmol,
1.0eq), 179mg Bernsteinsaureanhydrid (1.79 mmol, 1.0eq) und 524 mg wasserfreies
Aluminiumchlorid (3.92 mmol, 2.2 eq) umgesetzt. Es wurden 290 mg von 58 (44.2%) als brauner
Feststoff erhalten.

Fp.: 191 °C

'H-NMR: (DMSO-Dg, 400 MHz), & [ppm] = 12.11 (sbr, 1H, COOH), 7.89 (d,
31=3.7 Hz, 1H, S-C(-C=0)-CH), 7.71-7.66 (m, 2H, CHayy), 7.52-7.49 (m,
2H, CHay), 7.44 (d, 1 =3.9 Hz, 1H, S-C(-C=0)-CH-CH), 7.40-7.29 (m,
4H, CHapy), 7.06-6.92 (m, 1H, CHany), 5.19 (s, 2H, O-CH,), 3.23 (t,
%)=6.0Hz, 2H, C(=0)-CH,-CH,-COOH), 2.50 (t, 3J=6.1Hz, 2H,
C(=0)-CH,-CH,-COOH).

BC-NMR: (DMSO-Ds, 100 MHz), & [ppm] = 191.1 (C-C(=0)-CH,), 175.3 (COOH),
1572 (C-O-CH,), 1514 (S-C(-C=0)-CH), 140.0 (S-C-CH), 136.9
(Cq renyn), 134.4 (Cq prenyn), 134.0 (S-C(-C=0)-CH), 129.7 (Ct pheny),
129.0 (Ct (phenyr), 128.9 (Ct phenyty), 128.5 (Ci phenyry), 127.6 (Ct phenyny), 127.5
(Ciphenyn), 127.1 (Ct(prenyn), 126.6 (S-C-CH), 121.5 (Ci(phenyn), 116.6
(Cthenyn), 711 (O-CHy), 335 (C(=0)-CH,-CH,-COOH), 28.2

(C(=0)-CH,-CH,-COOH).
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IR (ATR):

MS (ESI+):

HRMS (E1+) :

EA:

Biarylalkylcarbonsaure-Derivate

v (em™) = 3026 (w), 1707 (m), 1596 (m), 1500 (w), 1494 (m), 1433 (m),
1360 (m), 1246 (s), 1173 (s), 1066 (m), 940 (m), 905 (m), 803 (m), 754 (s),
698 (5).

m/z (%) = 367 (50, [M+H]*), 389 (100, [M+Na]")

m/z fur C21H1304S

ber.: 366.0926 gef.: 366.0924
ber.. C:68.83 H: 4.95 N: 0.00
gef.. C:68.72 H: 4.64 N: 0.26
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Biarylalkylcarbonsaure-Derivate

Darstellung von 5-Oxo-5-(5-phenyl-2-thienyl)pentanséaure (69)

Schl32269

Q S M = 274.33 g/mol

HOOC \ / C15H1403S

GemaR AAV2 wurden 2020 mg 2-Phenylthiophen (Schl32068, 68, 12.61 mmol, 1.0 eq),
1439 mg Glutarsaureanhydrid (12.61 mmol, 1.0 eq) und 3699 mg wasserfreies Aluminiumchlorid

(27.74 mmol, 2.2 eq) umgesetzt. Es wurden 2099 mg von 69 (61.3%) als gelbbrauner Feststoff

erhalten.

Fp.:

'H-NMR:

BC-NMR:

IR (ATR):

140 °C

(DMSO-Dg, 400 MHz), & [ppm] = 12.06 (sbr, 1H, COOH), 7.90 (d,
%)=4.1Hz, 1H, S-C(-C=0)-CH), 7.73 (d, %1=7.6 Hz, 2H, C-CH-CH,
C-CH-CH), 7.60 (d, *J=3.9 Hz, 1H, S-C(-C=0)-CH-CH), 7.47-7.35 (m,
3H, C-CH-CH-CH, C-CH-CH-CH, C-CH-CH-CH), 2.96 (t, *J = 7.3 Hz,
2H, C(=0)-CH,-CH,-CH,-COOH), 228 (t, 3%J=6.4Hz, 2H,
C(=0)-CH,-CH,-CH,-COOH),  1.81  (quin, 3J=7.3Hz, 2H,
C(=0)-CH,-CH,-CH,-COOH).

(DMSO-Ds, 100 MHz), 5 [ppm] = 193.2 (C-C(=0)-CH,), 174.7 (COOH),
151.7 (S-C(-C=0)-CH), 142.9 (S-C-CH), 134.9 (S-C(-C=0)-CH), 133.2
(S-C-C), 129.9 (C-CH-CH, C-CH-CH), 126.5 (C-CH-CH, C-CH-CH),
1256 (C-CH-CH-CH), 37.7 (C(=0)-CH,-CH,-CH,-COOH), 33.3
(C(=0)-CH,-CH-CH,-COOH), 20.1 (C(=0)-CH,-CH,-CH,-COOH).

v (cm™) = 3657 (w), 3084 (w), 3046 (w), 1720 (s), 1648 (vs), 1605 (W),

1534 (w), 1491 (w), 1454 (m), 1443 (m), 1410 (w), 1335 (w), 1295 (),

1232 (w), 1198 (s), 1083 (w), 1059 (W), 999 (w), 936 (w), 900 (w),
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

841 (w), 812 (s), 761 (vs), 750 (s), 690 (s), 596 (w), 579 (w), 514 (w),
497 (w), 441 (w), 409 (w).

MS (ESI-): m/z (%) = 273 (100, [M-H])
HRMS (E|+) : m/z flr C15H1403S
ber.: 274.0664 gef.: 274.0669
EA: ber.. C:65.67 H:5.14 N: 0.00
gef.. C:65.60 H:5.14 N: 0.09
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Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 5-[5-(3-Hydroxyphenyl)-2-thienyl]-5-oxopentansaure (83)

Schl32356

OH

@) S M, = 290.33 g/mol

HOOC \ // C15H1404S

Gemall AAV2 wurden 3377 mg 3-(2-Thienyl)phenol (Schl32069, 41, 19.16 mmol, 1.0 eq),
2186 mg Glutarséureanhydrid (19.16 mmol, 1.0 eq) und 5620 mg wasserfreies Aluminiumchlorid

(42.15 mmol, 2.2 eq) umgesetzt. Es wurden 4553 mg von 83 (81.8%) als brauner Feststoff

erhalten.

Fp.:

'H-NMR:

BC-NMR:

168 °C

(DMSO-Dg, 400 MHz), & [ppm] = 12.15 (sbr, 1H, COOH), 9.53 (sbr, 1H,
OH), 7.76 (d, 31 = 4.0 Hz, 1H, S-C(-C=0)-CH), 7.54 (d, % = 4.2 Hz, 1H,
S-C(-C=0)-CH-CH), 7.20-7.03 (m, 3H, C-CH-CH-CH, C-CH-CH-CH,
C-CH-C(OH)), 6.73-6.66 (m, 1H, C-CH-CH-CH-C(OH)), 2.96 (t,
%) =7.3 Hz, 2H, C(=0)-CH,-CH,-CH,-COOH), 2.28 (t, 3J = 6.4 Hz, 2H,
C(=0)-CH,-CH,-CH,-COOH),  1.81  (quin, 3J=7.3Hz, 2H,
C(=0)-CH,-CH,-CH,-COOH).

(DMSO-Ds, 100 MHz), 5 [ppm] = 194.8 (C-C(=0)-CH,), 174.3 (COOH),
158.4 (C-OH), 144.1 (S-C(-C=0)-CH), 141.2 (S-C-CH), 135.5 (S-C-C),
131.0 (S-C(-C=0)-CH), 128.9 (C-CH-CH-CH-C(OH)), 123.9 (S-C-CH),
116.8 (C-CH-CH-CH-C(OH)), 115.2 (C-CH-CH-CH-C(OH)), 112.7
(C-CH-C(OH)), 37.7 (C(=0)-CH,-CH,-CH,-COOH), 33.3
(C(=0)-CH,-CH,-CH,-COOH), 20.1 (C(=0)-CH,-CH,-CH,-COOH).
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IR (ATR):

MS (ESI-):

HRMS (EI+) :

EA:

Biarylalkylcarbonsaure-Derivate

v (em™) = 3298 (w), 2953 (w), 2922 (w), 1700 (m), 1633 (m), 1594 (m),
1581 (s), 1531 (w), 1491 (w), 1446 (s), 1433 (s), 1379 (w), 1280 (m),
1236 (s), 1218 (vs), 1180 (s), 1163 (s), 1054 (w), 996 (w), 950 (w), 864 (s),
842 (m), 828 (s), 808 (w), 776 (vs), 684 (vs), 533 (m), 507 (m), 435 (S).

m/z (%) = 289 (100, [M-HT)

m/z fur C15H1404S

ber.: 290.0613 gef.: 290.0618
ber.: C:62.05 H: 4.86 N: 0.00
gef.. C:62.31 H: 4.83 N: 0.07
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Biarylalkylcarbonsaure-Derivate

4.3 Biarylalkyloxocarbonsauremethylester

Darstellung von Methyl-4-oxo-4-(5-phenyl-2-thienyl)butanoat (78)
Schil32267

S r = 274.33 g/mol

O \

/ C15H1403S
@)

400 mg 4-Oxo0-4-(5-phenyl-2-thienyl)butansaure (Schl132070, 17, 1.54 mmol, 1.0 eq) wurden in
5 mL Methanol geldst, mit 0.5 mL konzentrierter Schwefelséure versetzt und 10 Stunden unter
Rickfluss erhitzt. AnschlieBend wurde das Losungsmittel am Rotavapor entfernt.
Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 3:1) ergab 288 mg (68.3%) von 78 in
Form eines gelben Feststoffes.

DC: R¢=0.30 (Cyclohexan/ EtOAc 3:1).
Fp.: 113°C
'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.71 (d, 3] = 3.9 Hz, 1H, S-C(-C=0)-CH),

7.67-760 (m, 2H, C-CH-CH, C-CH-CH), 7.44-7.33 (m, 3H,
C-CH-CH-CH, C-CH-CH-CH, C-CH-CH-CH), 7.31 (d, % =3.9 Hz, 1H,
S-C(-C=0)-CH-CH), 3.70 (s,3H, O-CHs), 3.25 (t, *J=6.8Hz, 2H,
C(=0)-CH,-CH}), 2.77 (t, % = 6.6 Hz, 2H, C(=0)-CH,-CH,).

BC-NMR: (CDCl;, 100MHz), & [ppm] = 1909 (C-C(=0)-CH,), 173.3
(C(=0)-0O-CHs), 152.8 (S-C(-C=0)-CH), 142.2 (S-C-CH), 133.4 (S-C-C),
133.1 (S-C(-C=0)-CH), 129.2 (C-CH-CH, C-CH-CH), 126.4 (C-CH-CH,
C-CH-CH), 124.1 (C-CH-CH-CH), 123.3 (S-C-CH), 52.0 (O-CH3), 33.7
(C(=0)-CH,-CH,-C(=0)-0-CHs), 28.2 (C(=0)-CH,-CH,-C(=0)-0O-CH).
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Biarylalkylcarbonsaure-Derivate

IR (ATR): v (cm™) = 3099 (w), 2982 (w), 2943 (w), 2918 (w), 1533 (W), 1442 (m),
1419 (m), 1382 (w), 1346 (w), 1319 (m), 1256 (w), 1234 (w), 1198 (w),
1172 (s), 1094 (w), 1073 (w), 1029 (w), 995 (w), 965 (w), 930 (w),
898 (m), 843 (w), 818 (w), 789 (vs), 773 (w), 752 (vs), 700 (w), 685 (vs),
672 (s), 631 (w), 596 (w), 570 (w), 502 (m), 467 (w), 439 (m), 400 (w).

MS (ESI+): m/z (%) = 275 (100, [M+H]")
HRMS (E|+) : m/z fur C15H1403S
ber.: 274.0664 gef.: 274.0658
EA: ber.: C:65.67 H:5.14 N: 0.00
gef.. C:65.54 H:5.14 N: 0.00
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Biarylalkylcarbonsaure-Derivate

Darstellung von Methyl-5-0x0-5-(5-phenyl-2-thienyl)pentanoat (79)
Schi32272

0 \S/ M; = 288.36 g/mol

? Ci16H1603S

400 mg 5-Oxo0-5-(5-phenyl-2-thienyl)pentanséure (Schl32269, 69, 1.46 mmol, 1.0 eq) wurden in
5 mL Methanol geldst, mit 0.5 mL konzentrierter Schwefelséure versetzt und 10 Stunden unter
Rickfluss erhitzt. AnschlieBend wurde das Losungsmittel am Rotavapor entfernt.
Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 3:1) ergab 243 mg (57.7%) von 79 in

Form eines braunen Feststoffes.

DC: R¢= 0.38 (Cyclohexan/ EtOAc 3:1).
Fp.: 127 °C
'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.69 (d, 3J = 3.9 Hz, 1H, S-C(-C=0)-CH),

7.65 (d, 3J=7.6Hz, 2H, C-CH-CH, C-CH-CH), 7.44-7.33 (m, 3H,
C-CH-CH-CH, C-CH-CH-CH, C-CH-CH-CH), 7.31 (d, *J=3.9 Hz, 1H,
S-C(-C=0)-CH-CH), 3.68 (s, 3H, O-CHs), 2.98 (t, J=7.2Hz, 2H,
C(=0)-CH,-CH,-CH,-COO-CH3), 245 (t, % =7.1Hz, 2H,
C(=0)-CH,-CH,-CH,-COO-CH3), 2.08 (quin, 3J=7.2Hz, 2H,
C(=0)-CH,-CH,-CH,-COO-CHs).

BC-NMR: (CDCl3, 100 MHz), & [ppm] = 192.4 (C-C(=0)-CH,), 173.7 (COO-CHj),
152.7 (S-C(-C=0)-CH), 142.8 (S-C-CH), 1334 (S-C-C), 133.0
(S-C(-C=0)-CH), 129.2 (C-CH-CH, C-CH-CH), 1264 (C-CH-CH,
C-CH-CH), 124.0 (C-CH-CH-CH), 122.4 (S-C-CH), 51.7 (O-CHs), 37.9
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Biarylalkylcarbonsaure-Derivate

(C(=0)-CH»-CH»-CH,-COO-CH3),  33.2  (CH»-COO-CHs),  19.9
(CH,-CH,-COO-CHy).

IR (ATR): v (em™) = 3097 (W), 3024 (w), 2980 (W), 2950 (W), 2900 (W), 1727 (vs),
1650 (vs), 1602 (w), 1536 (w), 1495 (w), 1453 (m), 1441 (s), 1410 (m),
1382 (m), 1334 (w), 1286 (s), 1215 (w), 1193 (m), 1169 (vs), 1095 (m),
1051 (w), 1030 (w), 992 (m), 933 (w), 885 (), 859 (W), 831 (M), 755 (vs),
746 (vs), 684 (vs), 598 (W), 518 (w), 467 (W), 446 (W), 403 (w).

MS (ESI+): m/z (%) = 289 (100, [M+H]")
HRMS (E|+) : m/z fur C16H1303S
ber.: 288.0820 gef.: 288.0824
EA: ber.: C:66.64 H:5.59 N: 0.00
gef.. C:66.94 H:5.70 N: 0.01

94



Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

4.4 Biarylalkylcarbonsauren

Darstellung von 4-(5-Phenyl-2-thienyl)butansaure (75)
Schi32268

S r = 246.32 g/mol
HO \

O

C14H1402S

GemaR AAV3 wurden 400 mg 4-Oxo-4-(5-phenyl-2-thienyl)butansédure (Schl32070, 17,
1.54 mmol, 1.0eq), 0.30 mL Hydrazinmonohydrat (6.16 mmol, 4.0eq) und 345 mg
Kaliumhydroxid (6.16 mmol, 4.0 eq) umgesetzt. Es wurden 283 mg von 75 (74.7%) als
rotbrauner Feststoff erhalten.

Fp.: 33°C

'H-NMR: (DMSO-Dg, 400 MHz), & [ppm] = 10.63 (sbr, 1H, COOH), 7.59 (d,
%) = 4.1 Hz, 1H, S-C(-CH,)-CH), 7.58-7.51 (m, 2H, C-CH-CH, C-CH-CH),
7.44-7.33 (m, 3H, C-CH-CH-CH, C-CH-CH-CH, C-CH-CH-CH), 6.83 (d,
%)=39Hz, 1H, S-C(-CH,)-CH-CH), 288 (t, %=75Hz, 2H,
C-CH,-CH,-CH,-COOH), 2.38 (t, %)=7.3Hz, 2H,
C-CH,-CHa-CH,-COOH), 2.00-1.92 (m, 2H, C-CH,-CHa-CH,-COOH).

BC-NMR: (DMSO-Ds, 100 MHz), & [ppm] = 173.6 (COOH), 144.4 (S-C(-CH,)-CH),
141.8 (S-C-CH), 134.7 (S-C-C), 133.6 (S-C(-CH,)-CH), 129.0 (C-CH-CH,
C-CH-CH), 1252 (C-CH-CH, C-CH-CH), 1243 (S-C-CH), 123.1
(C-CH-CH-CH), 33.3 (C-CH,-CH,-CH,-COOH), 31.9
(C-CH,-CH,-CH»-COOH), 26.8 (C-CH,-CH,-CH,-COOH).
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Biarylalkylcarbonsaure-Derivate

IR (ATR): v (em™) = 3026 (), 2956 (w), 2900 (W), 2682 (W), 2606 (w), 1941 (w),
1693 (vs), 1597 (W), 1502 (w), 1472 (w), 1456 (w), 1429 (m), 1410 (m),
1350 (W), 1334 (w), 1283 (m), 1207 (s), 1158 (w), 1072 (w), 1059 (w),
1030 (w), 1016 (w), 948 (W), 923 (m), 848 (W), 790 (s), 750 (vs), 687 (Vs),
669 (s), 588 (W), 553 (W), 519 (W), 458 (m), 410 (W).

MS (ESI-): m/z (%) = 245 (100, [M-H])
HRMS (E|+) : m/z fur C14H140,S
ber.: 246.0715 gef.: 246.0714
EA: ber.: C:68.26 H:5.73 N: 0.00
gef.. C:68.31 H:5.71 N: 0.38
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Biarylalkylcarbonsaure-Derivate

Darstellung von 5-(5-Phenyl-2-thienyl)pentansaure (76)
Schi32270

0 S Mr = 260.35 g/mol

HO \ / Ci15H1602S

GemaR AAV3 wurden 400 mg 5-Oxo-5-(5-phenyl-2-thienyl)pentansaure (Schl32269, 69,
1.46 mmol, 1.0eq), 0.28 mL Hydrazinmonohydrat (5.83 mmol, 4.0eq) und 327 mg
Kaliumhydroxid (5.83 mmol, 4.0 eq) umgesetzt. Es wurden 256 mg von 76 (67.4%) als brauner
Feststoff erhalten.

Fp.: 104 °C

'H-NMR: (Aceton-Dg, 400 MHz), & [ppm] = 10.55 (sbr, 1H, COOH), 7.59 (d,
%) = 4.1 Hz, 1H, S-C(-CH,)-CH), 7.58-7.51 (m, 2H, C-CH-CH, C-CH-CH),
7.44-7.33 (m, 3H, C-CH-CH-CH, C-CH-CH-CH, C-CH-CH-CH), 6.83 (d,
%)=39Hz, 1H, S-C(-CH,)-CH-CH), 285 (t, %=7.0Hz, 2H,
C-CHyp-CH,-CH,-CH,-COOH), 2.33 (t, %) =7.1Hz, 2H, CH,-COOH),
2.08-1.99 (m, 2H, C-CH,-CH,-CH,-CH,-COOH), 1.77-1.62 (m, 2H,
CH,-CH,-COOH).

BC-NMR: (Aceton-Dg, 100 MHz), & [ppm] = 173.7 (COOH), 145.0 (S-C(-CH,)-CH),
141.6 (S-C-CH), 134.7 (S-C-C), 133.6 (S-C(-CH,)-CH), 129.0 (C-CH-CH,
C-CH-CH), 125.2 (C-CH-CH, C-CH-CH), 123.9 (S-C-CH), 123.0
(C-CH-CH-CH), 33.0 (C-CH,-CH,-CH,-CH,-COOH), 31.0
(C-CH,-CH,-CH,-CH,-COOH), 28.7 (C-CH,-CH,-CH,-CH,-COOH), 24.2
(C-CH3-CH,-CH,-CHy-COOH).

IR (ATR): v (em™) = 3027 (w), 2930 (w), 2858 (W), 1941 (w), 1694 (s), 1600 (w),

1500 (w), 1464 (w), 1431 (m), 1413 (w), 1373 (w), 1320 (w), 1291 (w),
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Biarylalkylcarbonsaure-Derivate

1266 (m), 1204 (m), 1155 (w), 1122 (w), 1099 (w), 1074 (w), 1028 (w),
1012 (w), 951 (w), 903 (m), 869 (W), 801 (m), 780 (W), 749 (vs), 685 (s),
595 (W), 579 (W), 515 (w), 460 (M), 426 (w).

MS (ESI-): m/z (%) = 259 (100, [M-H])
HRMS (E|+) : m/z flr C15H160,S
ber.: 260.0871 gef.: 260.0866
EA: ber.. C:69.20 H: 6.19 N: 0.00
gef.. C:68.97 H: 6.06 N:0.33

98



Experimenteller Teil

Biarylalkylcarbonsaure-Derivate

Darstellung von 5-[5-(3-Hydroxyphenyl)-2-thienyl]pentansaure (84)

HO

GemaR AAV3

Schl32357

OH

M = 276.35 g/mol
S

\ / C15H1603S

wurden 1000 mg  5-[5-(3-Hydroxyphenyl)-2-thienyl]-5-oxopentansaure

(Schi32356, 83, 3.44 mmol, 1.0 eq), 0.67 mL Hydrazinmonohydrat (13.76 mmol, 4.0 eq) und
772 mg Kaliumhydroxid (13.76 mmol, 4.0 eq) umgesetzt. Es wurden 586 mg von 84 (61.6%) als

brauner Feststoff erhalten.

Fp.:

IH-NMR:

BC-NMR:

139 °C

(DMSO-Dg, 400 MHz), & [ppm] = 10.61 (sbr, 1H, COOH), 9.53 (sbr, 1H,
OH), 7.60 (d, *J = 4.2 Hz, 1H, S-C(-CH,)-CH), 7.48-6.91 (m, 4H, CH(ary),
6.80 (d, 3J=4.1Hz, 1H, S-C(-CH,)-CH-CH), 2.81 (t, *J=7.2 Hz, 2H,
C-CH,-CH,-CH,-CH,-COOH), 2.31 (t, J=7.0Hz, 2H, CH,-COOH),
2.00-1.91 (m, 2H, C-CH,-CH,-CH»-CH,-COOH), 1.73-1.60 (m, 2H,
CH,-CH,-COOH).

(DMSO-Ds, 100 MHz), & [ppm] = 174.9 (COOH), 158.3 (C-OH), 144.9
(S-C(-CH,)-CH), 141.4 (S-C-CH), 135.7 (S-C-C), 130.8 (S-C(-CH,)-CH),
1281  (C-CH-CH-CH-C(OH)), 1239  (S-C-CH), 1165
(C-CH-CH-CH-C(OH)), 1149  (C-CH-CH-CH-C(OH)),  112.4
(C-CH-C(OH)), 33.9 (C-CHy-CH,-CH,-CH,-COOH), 31.0
(C-CH,-CH,-CH-CH,-COOH), 29.7 (C-CH,-CH,-CH,-CH,-COOH), 24.5
(C-CH,-CH,-CH,-CH,-COOH).
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IR (ATR):

MS (ESI-):

HRMS (EI+) :

EA:

Biarylalkylcarbonsaure-Derivate

v (cm™) = 3242 (w), 2943 (w), 1701 (s), 1592 (m), 1513 (w), 1455 (s),
1411 (w), 1359 (w), 1305 (w), 1238 (s), 1227 (m), 1190 (vs), 1078 (w),
1019 (w), 899 (w), 854 (w), 839 (m), 772 (vs), 682 (s), 651 (M), 621 (W),
537 (W), 495 (W), 440 (m).

m/z (%) = 275 (100, [M-H])

m/z fur C15H16038

ber.: 276.0820 gef.: 276.0834
ber.. C:65.19 H: 5.84 N: 0.00
gef.. C:65.06 H: 5.89 N: 0.24
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Biarylalkylcarbonsaure-Derivate

4.5 Biarylalkyl(oxo)carbonsaureamide

Darstellung von N,N-Diethyl-4-0x0-4-(5-phenyl-2-thienyl)butanamid (81)

Schl32266

M: = 315.43 g/mol

CisH21NO2S
< O 1821 2

GemaR AAV4 wurden 400 mg 4-Oxo-4-(5-phenyl-2-thienyl)butansédure (Schl32070, 17,
1.54 mmol, 1.0eqg), 0.16 mL Diethylamin (1.54 mmol, 1.0eq) und 0.73 mL Triethylamin
(3.08 mmol, 2.0 eq) mit 312 mg HOBt (2.31 mmol, 1.5 eq) und 443 mg EDC-HCI (2.31 mmol,
1.5 eq) umgesetzt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 1:1) ergab 252 mg

(52.9%) von 81 in Form eines gelben Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

R¢=0.23 (Cyclohexan/ EtOAc 1:1).
83°C

(CDCls, 400 MHz), & [ppm] = 7.76 (d, 3] = 4.1 Hz, 1H, S-C(-C=0)-CH),
7.66-7.61 (m, 2H, C-CH-CH, C-CH-CH), 7.44-7.33 (m, 3H,
C-CH-CH-CH, C-CH-CH-CH, C-CH-CH-CH), 7.31 (d, 3J=3.9 Hz, 1H,
S-C(-C=0)-CH-CH), 3.39 (q, *J = 7.1 Hz, 4H, N-CH3-CH,, N-CH3-CHy),
3.29 (t, J=6.7Hz, 2H, C(=0)-CH,-CH,), 2.77 (t, J=6.7Hz, 2H,
C(=0)-CH,-CH,),  1.22(t, 3J=7.2Hz, 3H, N-CH,-CH3),  1.10 (t,
%) = 7.1 Hz, 3H, N-CH,-CHs).

(CDCls, 100 MHz), & [ppm] = 192.3 (C-C(=0)-CH,), 170.7 (C(=0)-N),

1525 (S-C(-C=0)-CH), 142.7 (S-C-CH), 1335 (S-C-C), 133.2

(S-C(-C=0)-CH), 129.2 (C-CH-CH, C-CH-CH), 126.4 (C-CH-CH,
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IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Biarylalkylcarbonsaure-Derivate

C-CH-CH), 124.1 (C-CH-CH-CH), 123.9 (S-C-CH), 42.0 (N-CH,-CHs),
404  (N-CH»-CHs), 341  (C(=0)-CHp-CH,-C(=0)-N),  27.3
(C(=0)-CH,-CH,-C(=0)-N), 14.3 (N-CH,-CHs), 13.2 (N-CH,-CHs).

v (cm™) = 3060 (w), 2968 (w), 2930 (w), 1662 (s), 1631 (vs), 1533 (W),
1481 (w), 1454 (m), 1444 (m), 1429 (m), 1408 (m), 1393 (m), 1377 (m),
1367 (m), 1349 (m), 1312 (w), 1258 (s), 1246 (m), 1214 (m), 1188 (m),
1133 (m), 1097 (m), 1081 (m), 961 (w), 904 (m), 887 (w), 808 (s),
754 (vs), 729 (w), 687 (s), 642 (w), 591 (w), 562 (w), 455 (w), 401 (w).

m/z (%) = 316 (100, [M+H]")

m/z fur C]_gHZ]_NOZS

ber.: 315.1293 gef.: 315.1287
ber.. C:68.54 H: 6.71 N: 4.44
gef.. C:68.45 H: 6.76 N: 4.41
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Biarylalkylcarbonsaure-Derivate

Darstellung von N,N-Diethyl-5-0x0-5-(5-phenyl-2-thienyl)pentanamid (82)

Schl32271

O S M = 329.46 g/mol

\

C19H23NO2S

.

GemaR AAV4 wurden 400 mg 5-Oxo-5-(5-phenyl-2-thienyl)pentansaure (Schl32269, 69,
1.46 mmol, 1.0eq), 0.15mL Diethylamin (1.46 mmol, 1.0eq) und 0.68 mL Triethylamin
(2.92 mmol, 2.0 eq) mit 295 mg HOBt (2.19 mmol, 1.5 eq) und 418 mg EDC-HCI (2.19 mmol,
1.5 eq) umgesetzt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 1:1) ergab 293 mg

(60.1%) von 82 in Form eines gelben Feststoffes.

DC:

Fp.:

'H-NMR:

BC-NMR:

R¢=0.16 (Cyclohexan/ EtOAc 1:1).
64 °C

(CDCls, 400 MHz), & [ppm] = 7.72 (d, ) =3.9 Hz, 1H, S-C(-C=0)-CH),
7.66-7.60 (m, 2H, C-CH-CH, C-CH-CH), 7.45-7.31 (m, 3H,
C-CH-CH-CH, C-CH-CH-CH, C-CH-CH-CH), 7.30 (d, J=3.9 Hz, 1H,
S-C(-C=0)-CH-CH), 3.37 (q,J=7.1Hz, 2H, N-CHs-CH,), 3.30
(9,0=7.1Hz, 2H, N-CHs-CH,), 301 (t 3=69Hz, 2H,
C(=0)-CH,-CH,-CH,), 2.43 (t, %) =7.1 Hz, 2H, C(=0)-CH,-CH,-CH)),
210 (quin, 3J=7.1Hz, 2H, C(=0)-CH,-CH,-CH,), 1.14 (t,
%) = 7.1 Hz, 3H, N-CH,-CHg), 1.11 (t, ®J = 7.1 Hz, 3H, N-CH,-CHs).

(CDCls, 100 MHz), § [ppm] = 193.3 (C-C(=0)-CH,), 171.6 (C(=0)-N),
152.6 (S-C(-C=0)-CH), 142.9 (S-C-CH), 1335 (S-C-C), 1333
(S-C(-C=0)-CH), 129.2 (C-CH-CH, C-CH-CH), 126.4 (C-CH-CH,

C-CH-CH), 124.1 (C-CH-CH-CH), 123.9 (S-C-CH), 42.0 (N-CH,-CHs),
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IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Biarylalkylcarbonsaure-Derivate

402 (N-CH»-CH3), 38.2 (C(=0)-CH,-CH,-CH,-C(=0)-N),  32.0
(CH-C(=0)-N),  20.6  (C(=0)-CH»-CH,-CH,-C(=0)-N),  14.4
(N-CH,-CHs), 13.2 (N-CH,-CHs).

v (em™) = 3091 (w), 3058 (w), 2933 (W), 1652 (s), 1634 (s), 1534 (w),
1478 (m), 1430 (m), 1374 (w), 1308 (m), 1280 (w), 1265 (w), 1254 (W),
1203 (w), 1135 (w), 1083 (w), 1049 (w), 988 (w), 960 (W), 941 (w),
929 (w), 906 (W), 894 (), 863 (w), 834 (w), 817 (w), 801 (m), 757 (vs),
711 (W), 686 (5), 596 (W), 583 (W), 516 (W), 494 (w), 448 (m), 403 (w).

m/z (%) = 330 (100, [M+H]")

m/z fur C19H23NOZS

ber.: 329.1450 gef.: 329.1467
ber.: C:69.27 H: 7.04 N: 4.25
gef.. C:69.38 H:7.16 N: 4.33
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Biarylalkylcarbonsaure-Derivate

Darstellung von N,N-Diethyl-5-[5-(3-hydroxyphenyl)-2-thienyl]-5-oxopentanamid (85)

Schi32358
OH
O [a—
0O S M: = 329.46 g/mol
/\N L/ C19H23NO3S
\\

Gemal AAV4 wurden 435mg  5-[5-(3-Hydroxyphenyl)-2-thienyl]-5-oxopentansdure
(Schl32356, 83, 1.50 mmol, 1.0eq), 0.16 mL Diethylamin (1.50 mmol, 1.0 eq) und 0.71 mL
Triethylamin (3.00 mmol, 2.0 eq) mit 338 mg HOBt (2.25 mmol, 1.5 eq) und 479 mg EDC-HCI
(2.25 mmol, 1.5 eq) umgesetzt. Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 1:3)
ergab 219 mg (42.3%) von 85 in Form eines blassgelben Feststoffes.

DC: R¢=0.23 (Cyclohexan/ EtOAc 1:3).
Fp.: 125 °C
'H-NMR: (CDCls, 400 MHz), § [ppm] = 8.36 (sbr, 1H, OH), 7.60 (d, 3] = 3.4 Hz, 1H,

S-C(-C=0)-CH), 7.54 (d, %) = 4.2 Hz, 1H, S-C(-C=0)-CH-CH), 7.20-7.03
(m, 3H, C-CH-CH-CH, C-CH-CH-CH, C-CH-C(OH)), 6.73-6.66 (m, 1H,
C-CH-CH-CH-C(OH)), 3.40 (q,%1=6.9Hz, 2H, N-CHs-CH,), 3.32
(9,0=7.1Hz, 2H, N-CHs-CH,), 298 (t 3=6.4Hz, 2H,
C(=0)-CH,-CH,-CH,), 2.46 (t, %) =6.4 Hz, 2H, C(=0)-CH,-CH,-CH)),
211 (quin, 3J=6.1Hz, 2H, C(=0)-CH,-CH,-CH,), 1.17 (t,
%) = 7.1 Hz, 3H, N-CH,-CHj), 1.13 (t, %) = 7.1 Hz, 3H, N-CH,-CHs).

BC-NMR: (CDCl3, 100 MHz), & [ppm] = 193.4 (C-C(=0)-CH,), 172.4 (C(=0=-N),
157.5 (C-OH), 144.1 (S-C(-C=0)-CH), 142.3 (S-C-CH), 134.5 (S-C-C),

133.6 (S-C(-C=0)-CH), 130.3 (C-CH-CH-CH-C(OH)), 123.9 (S-C-CH),
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IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Biarylalkylcarbonsaure-Derivate

117.8 (C-CH-CH-CH-C(OH)), 1166 (C-CH-CH-CH-C(OH)), 113.4
(C-CH-C(OH)), 424 (N-CH,-CHs), 40.6 (N-CHp-CHs), 38.1
(C(=0)-CHa-CHy-CHp-C(=0)-N), 32.2 (C(=0)-CH,-CH,-CH,-C(=0)-N),
206  (C(=0)-CH,-CHp-CH,-C(=0)-N), 143 (N-CH,-CHs), 13.2
(N-CH2-CHj).

v (cm™) = 2976 (w), 2900 (w), 1651 (vs), 1590 (s), 1494 (vs), 1385 (w),
1337 (w), 1287 (m), 1270 (m), 1257 (m), 1220 (s), 1202 (s), 1163 (w),
1103 (w), 1054 (w), 995 (w), 934 (w), 872 (m), 846 (m), 812 (m), 767 (Vvs),
748 (vs), 689 (s), 604 (w), 535 (w), 469 (m).

m/z (%) = 346 (100, [M+H]")

m/z fir C19H23NO3S

ber.: 345.1399 gef.: 345.1413
ber.. C:66.06 H: 6.71 N: 4.05
gef.. C:66.08 H:6.72 N: 3.99
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Biarylalkylcarbonsaure-Derivate

Darstellung von N,N-Diethyl-5-[5-(3-hydroxyphenyl)-2-thienyl]pentanamid (86)

Schl32359

OH

0O S M: = 331.47 g/mol

\

C19H2sNO2S

.

GemalR AAV4 wurden 471 mg 5-[5-(3-Hydroxyphenyl)-2-thienyl]pentansdure (Schl32357, 84,
1.70 mmol, 1.0eq), 0.18 mL Diethylamin (1.70 mmol, 1.0eq) und 0.79 mL Triethylamin
(3.40 mmol, 2.0 eq) mit 345 mg HOBt (2.55 mmol, 1.5 eq) und 487 mg EDC-HCI (2.55 mmol,
1.5 eq) umgesetzt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 1:1) ergab 277 mg

(51.3%) von 86 in Form eines blassgelben Feststoffes.

DC:

Fp.:

'H-NMR:

BC-NMR:

R¢=0.20 (Cyclohexan/ EtOAc 1:1).

103 °C

(CDCls, 400 MHz), § [ppm] = 8.36 (sbr, 1H, OH), 7.60 (d, 3] = 3.4 Hz, 1H,
S-C(-C=0)-CH), 7.54 (d, %) = 4.2 Hz, 1H, S-C(-C=0)-CH-CH), 7.20-7.03
(m, 3H, C-CH-CH-CH, C-CH-CH-CH, C-CH-C(OH)), 6.73-6.66 (m, 1H,
C-CH-CH-CH-C(OH)), 3.38 (q,%1=7.1Hz, 2H, N-CHs-CH,), 3.29
(9,0=7.1Hz, 2H, N-CHs-CH,), 279 (t 3=7.0Hz, 2H,
C-CHy-CH,-CH,-CH,-C(=0)-N), 2.35 (t, 3 = 7.0 Hz, 2H, CH,-C(=0)-N),
1.80-1.65 (M, 4H, CH,-CH,-CH,-C(=0)-N, CH,-CH,-C(=0)-N), 1.16 (t,
%) = 7.3 Hz, 3H, N-CH,-CHg), 1.12 (t, %) = 7.2 Hz, 3H, N-CH,-CHs).

(CDCls, 100 MHz), & [ppm] = 172.8 (C(=0)-N), 157.0 (C-OH), 144.8
(S-C(-CH,)-CH), 141.8 (S-C-CH), 136.0 (S-C-C), 130.0 (S-C(-CH,)-CH),

1252  (C-CH-CH-CH-C(OH)), 1222  (S-C-CH),  117.4
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IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Biarylalkylcarbonsaure-Derivate

(C-CH-CH-CH-C(OH)), 1144  (C-CH-CH-CH-C(OH)), 1127
(C-CH-C(OH)), 424 (N-CH»-CHs), 40.6 (N-CH,-CHs), 33.0
(C-CHy-CH,-CHp-CHp-C(=0)-N), 31.5 (C-CHy-CHy-CH,-CH,-C(=0)-N),
30.1 (C-CHy-CH,-CH,-CH,-C(=0)-N), 24.5
(C-CHy-CH,-CHy-CH,-C(=0)-N), 14.4 (N-CH»-CHs), 13.2 (N-CH,-CHs).

v (em™ = 2999 (w), 2933 (W), 1581 (vs), 1551 (w), 1495 (m), 1475 (vs),
1441 (vs), 1389 (m), 1296 (w), 1241 (s), 1229 (vs), 1196 (m), 1138 (w),
1101 (w), 1082 (m), 988 (W), 908 (W), 855 (s), 841 (m), 806 (vs), 775 (vs),
688 (M), 589 (M), 534 (W), 495 (W), 465 (m).

m/z (%) = 332 (100, [M+H]")

m/z fur C19H25NOZS

ber.: 331.1606 gef.: 331.1607
ber.. C:68.85 H: 7.60 N: 4.23
gef.. C:68.74 H: 7.55 N: 4.13
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Dithiocarbamat-Derivate

5 Dithiocarbamat-Derivate

5.1 N,N-Diethyldithiocarbamat-Derivate

Darstellung von (Diethylthiocarbamoylsulfanyl)essigsaure (120)
Schl32003

S
M = 207.31 g/mol
K OH C7H13NO2S2

0.6 g Natriumhydroxid (15.0 mmol, 1.5 eq) und 1.0 mL Diethylamin (10.0 mmol, 1.0 eq) wurden
in 10 mL Wasser gel6st, 5 Minuten bei Raumtemperatur geriihrt und anschlieRend langsam
0.8 mL Kohlenstoffdisulfid (12.5 mmol, 1.25eq) zugetropft. Nach 30 Minuten Reaktionszeit
wurden 0.4 g Natriumhydroxid (10.0 mmol, 1.0 eq), 1.7 g Bromessigséaure (12.5 mmol, 1.25 eq)
und 8 mL Wasser zugegeben und weitere 18 Stunden bei Raumtemperatur geriihrt. Das
Reaktionsgemisch wurde mit 6mM HCI auf pH=3 eingestellt, mit Dichlormethan extrahiert (5 x
100 mL), die vereinigten organischen Phasen (ber MgSO, getrocknet, filtriert und das
Losungsmittel am Rotavapor entfernt. Der Rickstand wurde in wenig Dichlormethan geldst und
in 200 mL eisgekihltes Cyclohexan getropft. Der resultierende Niederschlag wurde abgesaugt

und getrocknet. Es wurden 1.14 g von 120 (55.2%) in Form farbloser Nadeln erhalten.
Fp.: 85 °C

'H-NMR: (CDCls, 400MHz), & [ppm] = 418 (s, 2H, CH,-COOH),
4.01(q,%) =7.2 Hz, 2H, CH3-CH,), 3.76 (q,% =7.2 Hz, 2H, CH3-CH,),
1.32 (t,%) = 7.2 Hz, 3H, CH»-CHg), 1.27 (t,%) = 7.2 Hz, 3H, CH,-CHj).

BC-NMR: (CDCl;, 100 MHz), & [ppm] = 193.8 (C=S), 173.2 (COOH), 50.0
(CH,-CHj3), 47.4 (CH2-CHs3), 38.6 (S-CHy), 12.6 (CHs), 11.6 (CHs).
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IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 2980 (m), 2934 (w), 2894 (w), 1709 (vs), 1573 (w), 1473 (s),
1252 (m), 1422 (s), 1380 (m), 1350 (s), 1311 (s), 1268 (), 1212 (s),
1197 (vs), 1141 (s), 1083 (m), 1067 (s), 1003 (m), 980 (s), 911 (s), 878 (S),
828 (), 791 (m), 773 (M), 666 (), 595 (M), 559 (W), 456 (M), 427 (m).

m/z (%) = 116 (100, [NH,-(C=S)-SH+Na]"), 208 (60, [M+H] "),
230 (50, [M+Na]")

m/z fur C7H13N0282

ber.: 207.0388 gef.: 207.0392
ber.: C:40.55 H: 6.32 N: 6.76
gef.. C:40.45 H: 6.86 N: 6.32
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Dithiocarbamat-Derivate

Darstellung von Methyl-2-(diethylthiocarbamoylsulfanyl)acetat (121)

Schl32006

S
r = 221.34 g/mol
O CgH15sNO2S2
~N

Gemadll AAV5 wurden 0.28 mL Bromessigsauremethylester (3.0 mmol, 1.0 eq), 0.36 mL
Kohlenstoffdisulfid (6.0 mmol, 2.0 eq) und 0.62 mL Diethylamin (6.0 mmol, 2.0 eq) umgesetzt.

Saulenchromatographie an Kieselgel (Pentan/ EtOAc 5:1) ergab 539 mg von 121 (81.1%) in

Form eines blassgelben Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

MS (ESI+):

R¢=0.17 (Cyclohexan/ EtOAc 6:1).

(CDCl;, 400 MHz), & [ppm] = 4.00 (s, 2H, S-CH,-COOMe),
3.85(q, %)= 7.2 Hz, 2H, CH3-CH,), 3.63 (g, %) =7.2 Hz, 2H, CH3-CHy),
3.59 (s, 3H, C(=0)-O-CHs), 1.18 (t, 3J = 7.2 Hz, 3H, CH,-CHs), 1.10 (t,
%) = 7.2 Hz, 3H, CH»-CHj).

(CDCl;, 100 MHz), & [ppm] = 193.5 (C=S), 169.1 (COOMe), 52.6
C(=0)-0-CHs), 50.0 (CH,-CH3), 47.0 (CH,-CHs), 38.8 (S-CH,), 12.6
(CH,-CHg), 11.5 (CH,-CHa).

v (cm™®) = 2977 (m), 2950 (W), 2874 (w), 2838 (w), 1739 (s), 1567 (m),
1491 (m), 1420 (m), 1379 (w), 1356 (m), 1297 (m), 1271 (s), 1209 (m),
1159 (s), 1094 (w), 1075 (w), 1008 (m), 984 (m), 919 (w), 880 (w),

831 (), 775 (), 688 (), 594 (W), 568 (W), 496 (W), 432 (w).

m/z (%) = 116 (100, [NH,-(C=S)-SH+Na]*), 222 (90, [M+HT")
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HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

m/z fur CsH1isNO5S,

ber.: 221.0544 gef.: 221.0532
ber.. C:4341 H: 6.83 N: 6.33
gef.. C:43.26 H: 6.82 N: 6.21
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Dithiocarbamat-Derivate

Darstellung von Benzyl-N,N-diethyldithiocarbamat (122)
Schl32007

S
o~ )J\S M = 239.40 g/mol
N
K C12H17NS2

GemalR AAVS5 wurden 0.50 mL Benzylbromid (3.0 mmol, 1.0 eq), 0.36 mL Kohlenstoffdisulfid
(6.0mmol, 2.0eq) und 0.62mL Diethylamin (6.0 mmol, 2.0eq) umgesetzt.
Saulenchromatographie an Kieselgel (Pentan/ EtOAc 6:1) ergab 627 mg von 122 (87.3%) in
Form eines gelben Ols.

DC: R¢=0.38 (Cyclohexan/ EtOAc 6:1).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.40-7.38 (m, 2H, CH,-C-CH-CH,
CH,-C-CH-CH), 7.33-7.29 (m, 2H, CH,-C-CH-CH, CH,-C-CH-CH),
7.28-722 (m, 1H, CHp-C-CH-CH-CH), 455 (s, 2H, S-CH,-C),
4.04 (q, %) = 7.2 Hz, 2H, CHa-CH,), 3.72 (q, %) =7.2 Hz, 2H, CH3-CH,),
1.31-1.24 (M, 6H, CH,-CHa, CH,-CHj).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 193.3 (C=S), 136.1 (C-CH-CH), 129.5
(C-CH-CH), 128.7 (C-CH-CH), 127.6 (C-CH-CH-CH), 49.6 (CH,-CHs),
46.8 (CH,-CHs), 42.3 (S-CH,-C), 12.6 (CH»-CHs), 11.7 (CH,-CHs).

IR (ATR): v (em™) = 3060 (W), 2974 (m), 2931 (m), 1648 (m), 1601 (w), 1583 (W),
1485 (s), 1452 (s), 1441 (m), 1415 (vs), 1378 (m), 1354 (s), 1300 (m),
1268 (vs), 1207 (vs), 1141 (s), 1115 (m), 1092 (s), 1068 (m), 1028 (s),
1008 (s), 938 (s), 916 (s), 846 (s), 831 (m), 804 (m), 779 (m), 698 (S),
665 (s), 620 (M), 593 (W), 562 (M), 481 (m), 433 (W).
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Dithiocarbamat-Derivate

MS (ESI+): m/z (%) = 116 (100, [NH,-(C=S)-SH+Na]"), 240 (60, [M+H]")
HRMS (E|+) : m/z flr C1oH17NS»

ber.: 239.0802 gef.: 239.0812
EA: ber.: C:60.20 H:7.16 N:5.85

gef.. C:60.33 H:7.19 N: 5.83
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Dithiocarbamat-Derivate

Darstellung von Methyl-N,N-diethyldithiocarbamat (97)
Schl32008

S
o~ J\S/ M = 163.30 g/mol
N
K CsHi13NS2

GemalR AAVS5 wurden 0.19 mL Methyliodid (3.0 mmol, 1.0 eq), 0.36 mL Kohlenstoffdisulfid
(6.0mmol, 2.0eq) und 0.62mL Diethylamin (6.0 mmol, 2.0eq) umgesetzt.
Saulenchromatographie an Kieselgel (Pentan/ EtOAc 6:1) ergab 460 mg von 97 (93.9%) in Form
eines blassgelben Ols.

DC: R¢=0.33 (Cyclohexan/ EtOAc 6:1).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 3.86-3.81 (m, 2H, CH,-CHj), 3.58-3.53 (m,
2H, CH,-CHj3), 2.42 (s, 2H, S-CHs), 1.11-1.05(m, 6H, CH,-CHs,
CHa-CHs).

BC-NMR: (CDCl;, 100 MHz), & [ppm] = 196.6 (C=S), 49.5 (CH,-CHs), 46.7

(CH2-CHg), 20.0 (S-CHs3), 12.5 (CH2-CH3s), 11.6 (CH,-CHs).

IR (ATR): v (cm™) = 3150 (m), 2974 (w), 2932 (w), 2915 (W), 2872 (W), 2066 (w),
1929 (w), 1698 (w), 1619 (w), 1593 (w), 1563 (w), 1485 (s), 1457 (m),
1440 (m), 1414 (s), 1378 (m), 1354 (m), 1299 (w), 1266 (s), 1206 (s),
1142 (m), 1091 (w), 1068 (m), 1011 (m), 985 (m), 957 (m), 916 (s),
832 (m), 775 (w), 727 (w), 592 (w), 563 (m), 497 (w), 466 (m), 432 (m).

MS (ESI+): m/z (%) = 116 (90, [NH,-(C=S)-SH+Na]*), 164 (100, [M+H]")
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HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

m/z fur CeH13NS>

ber.: 163.0489 gef.: 163.0485
ber.. C:44.13 H: 8.02 N: 8.58
gef.. C:44.45 H: 7.98 N: 8.38
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Dithiocarbamat-Derivate

Darstellung von (Aminocarbonylmethyl)-N,N-diethyldithiocarbamat (123)
Schi32017

S

J NH
N S 2
Y

M = 206.33 g/mol

C7H14N20 S

GemalR AAV6 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0 eq), 0.36 mL Kohlenstoffdisulfid
(6.0mmol, 2.0eq) wund 414mg Bromacetamid (3.0mmol, 1.0eq) umgesetzt.
Saulenchromatographie an Kieselgel (DCM/ MeOH 95:5) ergab 530 mg von 123 (85.6%) in
Form eines blassgelben Feststoffs.

DC: R¢= 0.42 (DCM/ MeOH 95:5).
Fp.: 44 °C
'H-NMR: (CDCls, 400 MHz), & [ppm] = 6.77 (sbr, 1H, NHH), 6.12 (sbr, 1H, NHH),

4.04 (s, 2H, S-CH,), 3.99-3.95 (m, 2H, CH,-CHs), 3.75-3.70 (m, 2H,
CHz-CH3), 1.31-1.19 (m, 6H, CHQ-CHg, CHQ-CHg).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 194.0 (C=S), 171.7 (C=0), 50.6 (CH,-CHs),
47.3 (CH-CHg), 39.5 (S-CHj), 12.6 (CH-CHs), 11.6 (CH,-CHy).

IR (ATR): v (em™) =2436 (w), 3400 (w), 3307 (W), 1655 (vs), 1609 (s), 1552 (w),
1483 (s), 1449 (m), 1413 (s), 1370 (m), 1347 (vs), 1297 (m), 1266 (vs),
1245 (s), 1203 (vs), 1140 (vs), 1083 (s), 1063 (m), 1010 (s), 985 (s),
916 (m), 895 (m), 867 (m), 827 (m), 768 (m), 595 (s), 555 (s), 531 (s),
488 (s), 472 (vs), 438 (vs), 423 (vs).
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 207 (90, [M+H]")

m/z fur C7H14N2082

ber.: 206.0548 gef.: 206.0549
ber.: C:40.75 H: 6.84 N: 13.58
gef.: C:40.53 H:6.78 N:13.18
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Dithiocarbamat-Derivate

Darstellung von N,N-Diethyl-1-methylsulfonylthioformamid (101)
Schl32023

/ M: = 195.30 g/mol

) O O CsH13NO2S>

766 mg Natriummethansulfinat (7.5 mmol, 1.0eq) und 1.14 g Diethylthiocarbamoylchlorid
(7.5 mmol, 1.0eq) wurden in 20 mL Wasser suspendiert, mit 25 mL Toluen versetzt und
anschlieBend 3 Stunden bei 40 °C geruhrt. Die organischen Phase wurde Uber
Calciumchlorid getrocknet, filtriert und das Ldsungsmittel am Rotavapor entfernt. Es wurden
498 mg von 101 (34.1%) in Form eines gelben Ols erhalten.

'H-NMR: (CDCls, 400 MHz), & [ppm] = 4.07 (g, %)= 7.2 Hz, 2H, CH,-CHj3), 3.86
(9, %J= 7.2 Hz, 2H, CH,-CHs), 3.45 (s, 2H, S-CHg3), 1.36 (t, %)= 7.2 Hz,
3H, CH»-CHs), 1.29 (t, %)= 7.2 Hz, 3H, CH,-CH3).

BC-NMR: (CDCls, 100 MHz), 5 [ppm] = 188.2 (C=S), 49.8 (CH,-CH3), 48.0
(CH,-CHs), 43.6 (S-CHs3), 13.6 (CH-CHg), 10.2 (CH,-CH).

IR (ATR): v (em™) = 3125 (w), 2978 (w), 2937 (w), 1579 (w), 1551 (w), 1503 (w),
1470 (s), 1471 (m), 1449 (m), 1429 (s), 1407 (w), 1357 (w), 1294 (vs),
1276 (vs), 1196 (w), 1150 (m), 1128 (vs), 1094 (m), 1075 (w), 1060 (m),
939 (m), 947 (s), 920 (m), 842 (w), 781 (s), 739 (m), 670 (w), 651 (w),
577 (m), 498 (s), 475 (m), 416 (w).

MS (ESI+): m/z (%) = 196 (90, [M+H]")
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HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

m/z fur CeH13NO5S,

ber.: 195.0388 gef.: 195.0393
ber.. C:36.90 H: 6.71 N: 7.17
gef.. C:37.02 H:6.72 N:7.18
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Dithiocarbamat-Derivate

Darstellung von Natrium-N,N-diethyldithiocarbamat (118)
Schi32024

S
/\NJ\S_ Na*
) CsHioNS2Na

r=171.26 g/mol

5.15 mL Diethylamin (50.0 mmol, 1.0 eq) und 4.0 mL 50%ige wassrige NaOH-L6sung wurden
in 10 mL Ethanol gel6st, auf 0 °C gekihlt, 25 Minuten geriihrt und anschliefend 3.14 mL
Kohlenstoffdisulfid (52.0 mmol, 1.04 eq) zutropft. Nach 30 Minuten Reaktionszeit wurde das
Reaktionsgemisch auf Raumtemperatur erwdrmt und weitere 18 Stunden gerthrt. Das
Losungsmittel wurde am Rotavapor entfernt. Das Rohprodukt wurde anschlielend aus Ethanol
umkristallisiert, abgesaugt und mit Cyclohexan gewaschen. Es wurden 8.15 g von 118 (94.2%) in

Form farbloser Nadeln erhalten.
Fp.: 91 °C

'H-NMR: (DMSO-Dg, 400 MHz), & [ppm] = 3.97-3.91 (m, 4H, CH,-CHa),
1.05 (t,%J=7.2 Hz, 6H, CH,-CHj).

BC-NMR: (DMSO-Ds, 100 MHz), & [ppm] = 212.5 (C=S), 46.8 (CH,-CH3), 13.1
(CH,-CH).
IR (ATR): v (em™) = 3346 (m), 3238 (M), 2978 (w), 1615 (w), 1594 (w), 1562 (w),

1501 (m), 1474 (w), 1458 (W), 1434 (s), 1412 (w), 1377 (w), 1356 (W),
1343 (W), 1296 (w), 1261 (m), 1202 (s), 1129 (m), 1091 (w), 1074 (w),
1063 (m), 1062 (w), 1022 (m), 983 (s), 909 (s), 836 (M), 774 (), 705 (W),
694 (W), 613 (W), 535 (s), 467 (s), 425 (3).
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 194 (100, [M+Na]")

m/z fur CsH1gNS>:Na

ber.: 171.0152 gef.: 171.0135
ber.: C:35.07 H: 5.89 N: 8.18
gef.. C:36.48 H: 6.09 N:7.91
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Dithiocarbamat-Derivate

Darstellung von (2-(1,3-Dioxan-2-yl)ethyl)-N,N-diethyldithiocarbamat (124)

Schl32025

S O/j
r = 263.42 g/mol

) C11H21NO2S2

Gemall AAV6 wurden 0.40 mL Diethylamin (4.0 mmol, 2.0 eq), 0.24 mL Kohlenstoffdisulfid
(4.0 mmol, 2.0eq) und 0.24 mL 2-(2-Bromethyl)-1,3-dioxan (2.0 mmol, 1.0 eq) umgesetzt.
Saulenchromatographie an Kieselgel (Pentan/ EtOAc 4:1) ergab 480 mg von 124 (91.1%) in
Form eines gelben Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.19 (Cyclohexan/ EtOAc 5:1).

(CDCls, 400 MHz), & [ppm] = 4.62 (t,%)=5.2 Hz, 1H, CH,-CH-O),
4.12-4.05 (m, 2H, CH-O-CHH-CH,, CH-O-CHH-CH,), 4.03-3.96 (m, 2H,
CH-O-CHH-CH,, CH-O-CHH-CH,), 3.80-3.65 (m, 4H, CHy-CHs,
CH-CHs), 3.36-3.32 (m, 2H, S-CH»-CH), 2.11-201 (m, 1H,
O-CH»-CHH-CH,-0), 2.01-1.94 (m, 2H, S-CH,»-CH,), 1.35-1.29 (m, 1H,
0-CH,-CHH-CH,-0), 1.28-1.19 (m, 6H, CH,-CHs, CH,-CHy).

(CDCls, 100 MHz), & [ppm] = 195.5 (C=S), 101.1 (CH,-CH-O), 67.0
(O-CH,-CH,, O-CH,-CH,), 49.4 (CHp-CHg), 46.7 (CH,-CHj), 34.4
(S-CH,), 31.8 (S-CHp-CHp), 25.9 (O-CHp-CH,-CH,), 12.5 (CH,-CHa),
11.7 (CH-CHa).

v (em™) = 2968 (m), 2930 (m), 2850 (m), 2732 (w), 2130 (w), 1997 (w),

1623 (w), 1486 (m), 1459 (m), 1441 (m), 1416 (m), 1378 (m), 1355 (m),
1301 (m), 1269 (m), 1242 (m), 1206 (m), 1145 (s), 1131 (s), 1077 (m),
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

1033 (m), 1003 (m), 946 (w), 920 (W), 875 (W), 841 (W), 778 (), 640 (W),
594 (W), 565 (W), 477 (W), 444 (W).

m/z (%) = 264 (100, [M+H]*), 286 (85, [M+Na]")

m/z fur C11H21N0252

ber.: 263.1014 gef.: 263.1009
ber.. C:50.15 H: 8.04 N: 5.32
gef.. C:49.73 H: 7.95 N: 5.30
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Dithiocarbamat-Derivate

Darstellung von ((2-Nitrophenyl)methyl)-N,N-diethyldithiocarbamat (155)

Schl32084

)SJ\ NO2 M = 284.40 g/mol
NS
K /\© C12H16N202S>

Gemdll AAV5 wurden 648 mg 2-Nitrobenzylbromid (3.0 mmol, 1.0eq), 0.36 mL
Kohlenstoffdisulfid (6.0 mmol, 2.0 eq) und 0.62 mL Diethylamin (6.0 mmol, 2.0 eq) umgesetzt.
Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 5:1) ergab 789 mg von 155 (92.5%) in

Form eines gelben Ols.

DC:

IH-NMR:

BC-NMR:

IR (ATR):

R¢=0.32 (Cyclohexan/ EtOACc 5:1).

(CDCl;, 400MHz), & [ppm] = 7.97 (d, 3J=80Hz, 1H,
CH,-C-C(NO,)-CH-CH), 7.82 (d, ®J = 7.6 Hz, 1H, CH,-C-CH-CH), 7.54 (t,
%)=7.6 Hz, 1H, CH,-C-C(NO,)-CH-CH), 7.40 (t, %) =7.6Hz, 1H,
CHy-C-CH-CH), 4.96 (s, 2H, S-CH»-C), 3.99(q,% =7.1Hz, 2H,
CH3-CH,), 3.70 (q,%=7.1Hz, 2H, CHs;-CH,), 1.24(t, %J=7.1Hz,
6H, CH,-CHs, CH,-CHs).

(CDCl;, 100MHz), & [ppm] = 1945 (C=S), 149.0
(CH,-C-C(NO,)-CH-CH), 148.6 (CH,-C-CH-CH), 1335
(CH,-C-C(NO,)-CH-CH), 133.0 (CH,-C-CH-CH), 128.6

(CH,-C-C(NO,)-CH-CH), 125.0 (CH,-C-CH-CH), 50.1 (CH,-CHs), 46.9
(CH,-CHg), 38.5 (S-CH,-C), 12.6 (CH-CHs3), 11.6 (CH,-CHs).

v (em™) = 3066 (W), 2976 (w), 2932 (w), 1576 (w), 1522 (vs), 1486 (s),
1458 (m), 1442 (m), 1416 (s), 1378 (m), 1343 (vs), 1300 (m), 1269 (s),
1205 (s), 1163 (m), 1142 (m), 1092 (m), 1068 (m), 1007 (m), 982 (m),
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Dithiocarbamat-Derivate

917 (m), 884 (m), 860 (m), 831 (m), 808 (m), 785 (M), 760 (m), 712 (m),
665 (W), 581 (W), 563 (W), 499 (W), 431 (w).

MS (ESI+): m/z (%) = 285 (100, [M+H]")
HRMS (E|+) : m/z flr C1oH1gN205S,
ber.: 284.0653 gef.: 284.0647
EA: ber.. C:50.68 H: 5.67 N: 9.85
gef.. C:50.45 H:5.71 N: 9.53

126



Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((3-Nitrophenyl)methyl)-N,N-diethyldithiocarbamat (156)

/\NJ\S

Schl32086

S
M: = 284.40 g/mol

NO,
K /\©/ C12H16N202S2

GemaR AAV5 wurden 648 mg 3-Nitrobenzylbromid (3.0 mmol, 1.0eq), 0.36 mL
Kohlenstoffdisulfid (6.0 mmol, 2.0 eq) und 0.62 mL Diethylamin (6.0 mmol, 2.0 eq) umgesetzt.

Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 5:1) ergab 704 mg von 156 (82.5%) in

Form eines gelben Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.17 (Cyclohexan/ EtOAc 5:1).

(CDCl;, 400 MHz), & [ppm] = 8.19 (s, 1H, C-CH-C(NOy)), 8.03 (d,
%) =8.2 Hz, 1H, C-CH-CH-CH), 7.71 (d, 3J = 7.6 Hz, 1H, C-CH-CH-CH),
7.43 (t, *J=8.0Hz, 1H, C-CH-CH-CH), 4.62 (s, 2H, S-CH,-C),
3.99 (q, %) = 7.1 Hz, 2H, CH3-CH,), 3.70 (q,% =7.1 Hz, 2H, CHs-CHy),
1.28-1.19 (m, 6H, CH,-CHs, CH,-CHa).

(CDCl;, 100MHz), & [ppm] = 1938 (C=S), 1482
(CH,-C-CH-C(NO,)-CH), 139.5 (CH,-C-CH-CH), 133.6
(CH,-C-CH-CH-CH-C(NO,)), 129.5 (CH,-C-CH-CH-CH-C(NO,)), 124.1
(CH,-C-CH-C(NO,)-CH-CH), 122.4 (CH,-C-CH-CH-CH-C(NO5)), 50.0
(CH,-CH3), 47.0 (CH,-CHs), 40.5 (S-CH»-C), 12.7 (CH,-CHs), 11.6
(CH,-CHs).

v (em™) = 2976 (w), 2932 (w), 1525 (s), 1486 (m), 1459 (w), 1441 (w),
1416 (m), 1347 (s), 1316 (w), 1299 (w), 1268 (w), 1200 (s), 1142 (w),
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Dithiocarbamat-Derivate

1093 (w), 1073 (w), 1007 (w), 981 (m), 914 (w), 830 (w), 810 (m),
775 (w), 720 (m), 679 (w), 576 (w), 561 (w), 495 (w), 429 (w).

MS (ESI+): m/z (%) = 285 (100, [M+H]")
HRMS (E|+) : m/z flr C1oH1gN205S,
ber.: 284.0653 gef.: 284.0643
EA: ber.. C:50.68 H: 5.67 N: 9.85
gef.. C:50.43 H:5.79 N: 9.86
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Dithiocarbamat-Derivate

Darstellung von ((4-Nitrophenyl)methyl)-N,N-diethyldithiocarbamat (157)

Schl32088

/\N)J\S/\©\ r = 284.40 g/mol
K NO C12Hi6N202S2

2

GemaR AAV5 wurden 1.54g 4-Nitrobenzyloromid (7.0 mmol, 1.0eq), 0.84mL
Kohlenstoffdisulfid (14.0 mmol, 2.0eq) und 1.45mL Diethylamin (14.0 mmol, 2.0 eq)
umgesetzt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 6:1) ergab 1.85 g von 157

(93.0%) in Form eines gelben Feststoffes.

DC:

Fp.:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.20 (Cyclohexan/ EtOAc 5:1).

70 °C

(CDCl;, 400MHz), & [ppm] = 8.14 (d,%=87Hz, 2H,
CH3-C-CH-CH-C(NOQ,), CH2-C-CH-CH-C(NOQ,)), 7.55 (d, %) = 8.7 Hz, 2H,
CH,-C-CH-CH-C(NO,), CH,-C-CH-CH-C(NO,)), 4.66 (s, 2H, S-CH,-C),
4.02 (q, % = 7.1 Hz, 2H, CH3-CH,), 3.73 (q,% =7.1 Hz, 2H, CHs3-CHy),
1.31-1.21 (m, 6H, CH,-CH3, CH,-CHa).

(CDCls, 100 MHz), & [ppm] = 193.9 (C=S), 147.2 (C(NOy)), 145.1
(CH,-C-CH-CH), 130.2 (C(NO,)-CH-CH, C(NO,)-CH-CH), 123.8
(C-CH-CH, C-CH-CH), 50.1 (CH,-CHs), 47.0 (CH»-CHs), 40.7 (S-CH,-C),
12.7 (CH,-CHj3), 11.6 (CH,-CHy).

v (em™) = 3076 (w), 1600 (w), 1518 (m), 1493 (m), 1421 (w), 1341 (s),
1276 (m), 1195 (m), 1086 (w), 976 (m), 913 (w), 859 (m), 826 (m),
803 (m), 712 (s), 688 (M), 498 (m), 413 (w).
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 285 (100, [M+H]")

m/z fur CleleNzozsz

ber.: 284.0653 gef.: 284.0646
ber.: C:50.68 H: 5.67 N: 9.85
gef.. C:50.72 H: 5.64 N: 9.46
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Dithiocarbamat-Derivate

Darstellung von ((4-Aminophenyl)methyl)-N,N-diethyldithiocarbamat (168)

Schl32089

r = 254.41 g/mol

/\NJ\S
K /\©\ C12H18N2S2
NH

440 mg ((4-Nitrophenyl)methyl)-N,N-diethyldithiocarbamat (Schl32088, 157, 1.55 mmol, 1.0 eq)
wurden in 15 mL Methanol geldst, mit 10 gew.-% Platin-(1VV)-oxid versetzt und 4 Stunden unter

H,-Atmosphare bei 40 °C geruhrt. Die Losung wird vom Katalysator abgetrennt und eingeengt.

Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 6:1) ergab 145 mg von 168 (36.7%) in

Form eines braunen Ols.

DC:

IH-NMR:

BC-NMR:

IR (ATR):

R¢=0.13 (Cyclohexan/ EtOAc 6:1).

(CDCl;, 400MHz), & [ppm] = 7.5 (d, 3J=6.2Hz, 2H,
CH,-C-CH-CH-C(NHj), CH,-C-CH-CH-C(NH,)), 6.62 (d, % = 6.2 Hz, 2H,
CH,-C-CH-CH-C(NHy), CH,-C-CH-CH-C(NH,)), 4.40 (s, 2H, S-CH,-C),
4.02 (q, % = 6.7 Hz, 2H, CH3-CH,), 3.69 (q, % =6.7 Hz, 2H, CHs3-CH,),
1.31-1.23 (m, 6H, CH,-CH3, CH2-CHg).

(CDCl3, 100 MHz), & [ppm] = 195.8 (C=S), 145.8 (C(NH,)), 130.6
(C(NH2)-CH-CH, C(NH,)-CH-CH), 1252 (CH,-C-CH-CH), 115.4
(C-CH-CH, C-CH-CH), 49.3 (CH,-CHs), 46.8 (CH2-CHs3), 42.4 (S-CH,-C),
12.5 (CH,-CHs), 11.7 (CH,-CHs).

v (cm™) = 3341 (w), 2974 (w), 2930 (w), 1620 (m), 1514 (s), 1485 (S),
1457 (w), 1439 (), 1414 (s), 1377 (w), 1353 (s), 1298 (w), 1266 (vs),

1237 (w), 1206 (s), 1177 (m), 1140 (m), 1091 (w), 1067 (m), 1005 (m),
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Experimenteller Teil

Dithiocarbamat-Derivate

981 (s), 915 (m), 827 (W), 775 (W), 746 (w), 674 (W), 638 (W), 593 (W),
565 (W), 528 (M), 492 (m), 429 ().

MS (ESI+): m/z (%) = 255 (100, [M+H]")
HRMS (E|+) : m/z flr C1oH1gN>S»
ber.: 254.0911 gef.: 254.0906
EA: ber.. C:56.65 H: 7.13 N: 11.01
gef.. C:56.40 H:7.34 N: 11.36
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Dithiocarbamat-Derivate

Darstellung von Phenethyl-N,N-diethyldithiocarbamat (128)

Schl32096

)SJ\ /\/@ r = 253.43 g/mol
NS

K C13H19NS>

Gemdll AAVS5 wurden 0.41mL (2-Bromethyl)benzen (3.0 mmol, 1.0eq), 0.36 mL
Kohlenstoffdisulfid (6.0 mmol, 2.0 eq) und 0.62 mL Diethylamin (6.0 mmol, 2.0 eq) umgesetzt.

Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 6:1) ergab 643 mg von 128 (84.6%) in

Form eines gelben Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.39 (Cyclohexan/ EtOAc 6:1).

(CDCls, 400 MHz), & [ppm] = 7.35-7.21 (m, 5H, CH,-C-CH-CH-CH,
CH,-C-CH-CH-CH,  CH,-C-CH-CH-CH), 4.05 (q,3J=7.1Hz, 2H,
CH3-CH,), 3.73 (q,%=6.9Hz, 2H, CHs-CH,), 3.59-351 (m, 2H,
S-CHy-CH,-C), 3.05-2.98 (m, 2H, S-CHy-CH,-C), 1.29 (t, %) =7.1 Hz,
6H, CH,-CHs, CH,-CH3).

(CDCls, 100 MHz), & [ppm] = 195.5 (C=S), 140.4 (C-CH-CH-CH), 128.8
(C-CH-CH, C-CH-CH), 1286 (C-CH-CH, C-CH-CH), 1265
(C-CH-CH-CH), 49.5 (CH»-CHs), 46.8 (CH»-CHs), 38.2 (S-CH,-CH)),
35.4 (S-CH,-CHy), 12.6 (CH2-CHs), 11.8 (CH,-CHs).

v (em™) = 3061 (w), 3025 (W), 2974 (m), 2931 (m), 1486 (s), 1454 (m),
1441 (m), 1416 (s), 1378 (w), 1355 (w), 1301 (W), 1268 (s), 1207 (s),
1139 (m), 1092 (w), 1073 (w), 1010 (w), 985 (w), 916 (W), 832 (W),
733 (w), 699 (W), 593 (), 561 (W), 494 (W), 433 (W).
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 254 (100, [M+H]")

m/z fur Cl3H19N82

ber.: 253.0959 gef.: 253.0952
ber.. C:61.61 H: 7.56 N:5.53
gef.. C:61.97 H: 7.68 N: 5.64
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Dithiocarbamat-Derivate

Darstellung von [(E)-Styryl]-N,N-diethyldithiocarbamat (129)

Schl32097

C13H17NS2

)SJ\ /\Q r = 251.41 g/mol

Gemall AAV5 wurden 0.39mL (E)-1-Brom-2-phenylethen (3.0 mmol, 1.0eq), 0.36 mL
Kohlenstoffdisulfid (6.0 mmol, 2.0 eq) und 0.62 mL Diethylamin (6.0 mmol, 2.0 eq) umgesetzt.

Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 3:1) ergab 147 mg von 129 (19.6%) in

Form eines braunen Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.31 (Cyclohexan/ EtOAc 3:1).

(CDCl;, 400 MHz), & [ppm] = 7.39-7.24 (m, 5H, CH,-C-CH-CH-CH,
CH,-C-CH-CH-CH, CH,-C-CH-CH-CH), 7.09 (d, %J=14.0Hz, 1H,
S-CH=CH), 6.76 (d, J=14.0 Hz, 1H, S-CH=CH), 4.00 (q, *J = 7.1 Hz,
4H, CHs3-CH,, CHs-CHy), 1.46 (t, ) =6.9 Hz, 3H, CH,-CHs), 1.29 (t,
%) = 7.1 Hz, 3H, CH2-CHy).

(CDCls, 100 MHz), & [ppm] = 192.7 (C=S), 137.3 (S-CH=CH), 136.0
(C-CH-CH-CH), 1289 (C-CH-CH, C-CH-CH), 128.4 (C-CH-CH,
C-CH-CH), 126.2 (C-CH-CH-CH), 106.7 (S-CH=CH), 52.2 (CH,-CH3),
47.7 (CH»-CHs), 13.6 (CH,-CH3), 11.6 (CH,-CHy).

v (cm™) = 2974 (w), 1488 (s), 1442 (m), 1416 (vs), 1379 (w), 1351 (m),

1268 (vs), 1198 (vs), 1145 (m), 1065 (m), 1004 (m), 967 (s), 913 (s),
817 (m), 733 (M), 691 (m), 565 (W), 428 (m).
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 252 (100, [M+H]")

m/z fur Cl3H17N82

ber.: 251.0802 gef.: 251.0812
ber.. C:62.11 H: 6.82 N: 5.57
gef.. C:61.96 H: 6.54 N:5.51
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Dithiocarbamat-Derivate

Darstellung von (3-Phenylpropyl)-N,N-diethyldithiocarbamat (130)

Schl32098

S
o~ J\S M = 267.45 g/mol
N
K C14H21NS>

Gemal AAV5 wurden 0.46 mL 1-Brom-3-phenylpropan (3.0 mmol, 1.0eq), 0.36 mL
Kohlenstoffdisulfid (6.0 mmol, 2.0 eq) und 0.62 mL Diethylamin (6.0 mmol, 2.0 eq) umgesetzt.

Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 6:1) ergab 764 mg von 130 (95.2%) in

Form eines gelben Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.43 (Cyclohexan/ EtOAc 9:1).

(CDCls, 400 MHz), & [ppm] = 7.31-7.16 (m, 5H, CH,-C-CH-CH-CH,
CH,-C-CH-CH-CH, CH,-C-CH-CH-CH), 4.04 (q,3J=7.1Hz, 2H,
CH3-CHy), 3.75 (q, %) = 7.1 Hz, 2H, CH3-CH,), 3.34 (t, 31 =7.3 Hz, 2H,
S-CHy-CH,-CH,-C), 276 (t, %J=7.6Hz, 2H, S-CH,-CH,-CH,-C),
2.09-2.00 (m, 2H, S-CH,-CH,-CH,-C), 1.29 (t, *J = 7.0 Hz, 6H, CH,-CHj,
CH,-CHs).

(CDCls, 100 MHz), & [ppm] = 195.8 (C=S), 141.5 (C-CH-CH-CH), 128.6
(C-CH-CH, C-CH-CH), 1285 (C-CH-CH, C-CH-CH), 126.1
(C-CH-CH-CH), 495  (CH,-CHs), 468  (CH,-CH3), 366
(S-CH»-CH»-CH,), 35.2 (S-CH,-CH,-CHy), 30.5 (S-CH,-CH,-CH,), 12.6
(CH,-CHg), 11.8 (CH,-CHa).

v (em™) = 2931 (w), 1484 (s), 1454 (m), 1414 (vs), 1354 (m), 1267 (vs),
1205 (s), 1140 (m), 1069 (m), 982 (s), 916 (M), 832 (M), 742 (s), 697 (vs),
656 (W), 494 (W).
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 268 (100, [M+H]")

m/z fur Cl4H21N82

ber.: 267.1115 gef.: 267.1119
ber.: C:62.87 H:7.91 N:5.24
gef.. C:62.81 H: 7.99 N: 5.35
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Dithiocarbamat-Derivate

Darstellung von (4-Phenylbutyl)-N,N-diethyldithiocarbamat (131)

Schl32099

j\ /\/\Q r = 281.48 g/mol
~N""S

K C15H23NS>

Gemadll AAV5 wurden 0.53mL 1-Brom-4-phenylbutan (3.0 mmol, 1.0eq), 0.36 mL
Kohlenstoffdisulfid (6.0 mmol, 2.0 eq) und 0.62 mL Diethylamin (6.0 mmol, 2.0 eq) umgesetzt.

Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 6:1) ergab 553 mg von 131 (65.5%) in

Form eines gelben Ols.

DC:

'H-NMR:

BC-NMR:

R¢=0.13 (Cyclohexan).

(CDCls, 400 MHz), & [ppm] = 7.31-7.18 (m, 5H, CH,-C-CH-CH-CH,
CH,-C-CH-CH-CH,  CH,-C-CH-CH-CH), 4.03 (q, ] =6.9 Hz, 2H,
CH3-CH,), 3.74 (g, % = 6.9 Hz, 2H, CH3-CH,), 3.32 (t, 21 =6.9 Hz, 2H,
S-CH,-CH,-CH,-CH,-C), 2.66 (t, 3)=6.9 Hz, 2H,
S-CHy-CH,-CH,-CH2-C), 1.80-1.69 (m, 4H, S-CH,-CH,-CHy-CH,-C),
1.28 (t, % = 6.6 Hz, 6H, CH,-CH3, CH»-CHs).

(CDCls, 100 MHz), & [ppm] = 196.0 (C=S), 142.3 (C-CH-CH-CH), 128.5
(C-CH-CH, C-CH-CH), 1284 (C-CH-CH, C-CH-CH), 1259
(C-CH-CH-CH), 495  (CH,-CHs), 468  (CH,-CH3), 37.2
(S-CH,-CH,-CH,-CH,), 35.6 (S-CH-CH»-CH,-CH,), 30.9
(S-CH»-CH»-CH-CH,), 28.4 (S-CH-CH-CH»-CH,), 12.6 (CH»-CHa),
11.8 (CH,-CHj).
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Dithiocarbamat-Derivate

IR (ATR): v (cm'l) = 2931 (w), 1484 (s), 1454 (m), 1413 (vs), 1354 (m), 1266 (vs),
1206 (s), 1141 (m), 1070 (m), 983 (s), 916 (M), 832 (m), 743 (m), 698 (s),
565 (w).

MS (ESI+): m/z (%) = 282 (100, [M+H]")

HRMS (E|+) : m/z fir C1sH23NS,
ber.: 281.1272 gef.: 281.1274

EA: ber.. C:64.00 H: 8.24 N: 4.98
gef.. C:64.01 H:8.31 N: 4.85
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Dithiocarbamat-Derivate

Darstellung von (5-Phenylpentyl)-N,N-diethyldithiocarbamat (132)

/\NJ\S
K C16H2sNS2

Schl32102

S
M = 295.51 g/mol

GemalR AAV5 wurden 0.33mL 1-Brom-5-phenylpentan (1.76 mmol, 1.0eq), 0.27 mL
Kohlenstoffdisulfid (3.52 mmol, 2.0eq) und 0.26 mL Diethylamin (3.52 mmol, 2.0 eq)
umgesetzt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 9:1) ergab 498 mg von 132

(95.7%) in Form eines gelben Ols.

DC:

'H-NMR:

BC-NMR:

R¢=0.41 (Cyclohexan/ EtOAc 6:1).

(CDCls, 400 MHz), & [ppm] = 7.34-7.18 (m, 5H, CH,-C-CH-CH-CH,
CH,-C-CH-CH-CH,  CH,-C-CH-CH-CH), 4.05 (q,3J=7.1Hz, 2H,
CH3-CHy), 3.75 (q, %) = 7.1 Hz, 2H, CH3-CH,), 3.31 (t, 1 =7.6 Hz, 2H,
S-CHy-), 2.65 (t, 3] = 7.6 Hz, 2H, S-CH,-CH,-CH,-CH,-CH,-C), 1.81-1.65
(m, 4H,  S-CH,-CH,-CH,-CH,-CH,-C),  1.56-1.44 (m, 2H,
S-CH,-CH,-CH,-CH,-CH»-C),  1.30(t, 3J=7.2Hz, 6H, CH,-CHs,
CH,-CHs).

(CDCls, 100 MHz), & [ppm] = 196.0 (C=S), 142.6 (C-CH-CH-CH), 128.6
(C-CH-CH, C-CH-CH), 1284 (C-CH-CH, C-CH-CH), 1258
(C-CH-CH-CH), 495  (CH»-CHs), 468  (CHp-CH3), 37.2
(S-CH»-CH»-CH»-CH»-CH,), 35.9  (S-CHp-CH»-CH-CH,-CH,), 31.2
(S-CH-CHp-CH»-CH,-CH,), 28.8  (S-CHp-CH,-CH,-CH,-CH,), 28.7
(S-CHy-CH,-CHp-CH,-CHy), 12.6 (CH2-CHs), 11.8 (CH,-CHs).
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Dithiocarbamat-Derivate

IR (ATR): v (cm™) = 2930 (w), 1484 (m), 1453 (m), 1414 (s), 1355 (m), 1267 (5),
1206 (s), 1141 (m), 1069 (w), 984 (m), 916 (m), 832 (m), 745 (m),
698 (vs), 565 (m).

MS (ESI+): m/z (%) = 296 (100, [M+H]")
HRMS (E|+) : m/z flr C1gH25NS»
ber.: 295.1428 gef.: 295.1439
EA: ber.. C:65.03 H: 8.53 N: 4.74
gef.. C:64.84 H: 8.84 N: 4.88
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Dithiocarbamat-Derivate

Darstellung von (2-(1,3-Dioxolan-2-yl)ethyl)-N,N-diethyldithiocarbamat (125)
Schi32116

S O/\ M = 249.39 g/mol
/\NJ\S/\)\O r e

K C10H19NO2S2

GemalR AAV5 wurden 0.36 mL 2-(2-Bromethyl)-1,3-dioxolan (3.0 mmol, 1.0 eq), 0.36 mL
Kohlenstoffdisulfid (6.0 mmol, 2.0 eq) und 0.62 mL Diethylamin (6.0 mmol, 2.0 eq) umgesetzt.
Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 6:1) ergab 598 mg von 125 (78.9%) in
Form eines gelbbraunes Ols.

DC: R¢=0.20 (Cyclohexan/ EtOAc 6:1).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 4.91 (t, J = 4.6 Hz, 1H, S-CH,-CH,-CH-0),
4.04-3.66 (m, 8H, O-CH,-CH,-O, CHs-CH, CHs-CHy), 3.34 (t,
%)=6.4Hz, 2H, S-CH»-CH,-CH-O), 2.07-1.99 (m, 2H,
S-CH,-CH,-CH-0), 1.22 (t, ®J = 7.2 Hz, 6H, CH,-CHs, CH,-CHj).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 195.4 (C=S), 103.4 (S-CH,-CH,-CH-0),
65.1 (O-CH»-CH»-O), 49.7 (CH»CHs), 46.7 (CHp-CHs), 33.1
(S-CH»-CH»-CH), 315 (S-CHp-CHp-CH), 12.5 (CH»-CHs3), 11.7

(CH2-CHy).

IR (ATR): v (em™) = 2974 (w), 1486 (m), 1414 (vs), 1355 (m), 1267 (vs), 1205 (s),
1131 (vs), 981 (m), 916 (m), 864 (m), 831 (M), 563 ().

MS (ESI+): m/z (%) = 250 (100, [M+H]"), 272 (30, [M+Na]*)
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HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

m/z fur C1oH19NO5S,

ber.: 249.0857 gef.: 249.0878
ber.. C:48.16 H: 7.68 N: 5.62
gef.. C:48.14 H:7.73 N: 5.47
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Dithiocarbamat-Derivate

Darstellung von ((4-Methylsulfonylphenyl)methyl)-N,N-diethyldithiocarbamat (162)

Schl32118

S

/\NJ\S/\@ o M: = 317.49 g/mol
k S C13H19NO2S3

N

O

Gemall AAVS5 wurden 747 mg 4-(Methylsulfonyl)benzylbromid (3.0 mmol, 1.0 eq), 0.36 mL
Kohlenstoffdisulfid (6.0 mmol, 2.0 eq) und 0.62 mL Diethylamin (6.0 mmol, 2.0 eq) umgesetzt.

Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 1:1) ergab 449 mg von 162 (47.2%) in

Form eines gelbbraunen Feststoffes.

DC:

Fp.:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.30 (Cyclohexan/ EtOAc 1:1).
86 °C

(CDCl;, 400MHz), & [ppm] = 7.82 (d, %=85Hz, 2H,
CH,-C-CH-CH-C-SO,Me, CH,-C-CH-CH-C-SO,Me), 7.56 (d, *J = 8.2 Hz,
2H, CH,-C-CH-CH-C-SO;Me, CH,-C-CH-CH-C-SO,Me), 4.62 (s, 2H,
S-CH,-C), 3.99 (g, %) =7.1 Hz, 2H, CH5-CH,), 3.70 (q, ) = 7.1 Hz, 2H,
CH3-CH,), 3.00 (s, 3H, SO,-CHs), 1.32-1.20 (M, 6H, CH»-CHa, CH,-CHa).

(CDCls, 100 MHz), & [ppm] = 194.0 (C=S), 143.8 (C-SO,Me), 139.3
(CH,-C-CH-CH), 130.3 (C-SO,Me-CH-CH, C-SO;Me-CH-CH), 127.6
(C-CH-CH, C-CH-CH), 50.1 (CH,-CHs), 47.0 (CH,-CHs), 44.6
(SO,-CHg), 40.8 (S-CH,-C), 12.7 (CH»-CHs3), 11.6 (CH,-CHs).

v (em™) = 2993 (w), 2933 (W), 1486 (m), 1456 (w), 1422 (m), 1381 (w),
1352 (w), 1312 (w), 1293 (s), 1268 (s), 1206 (s), 1186 (w), 1143 (vs),
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Dithiocarbamat-Derivate

1086 (s), 1071 (s), 1011 (m), 982 (m), 958 (m), 918 (s), 850 (m), 833 (m),
820 (m), 768 (s), 745 (s), 700 (w), 651 (m), 545 (s), 518 (vs), 502 (w),
484 (w), 436 (w), 412 (w).

MS (ESI+): m/z (%) = 318 (100, [M+H]")
HRMS (E|+) : m/z flr C13H1oNO,S;
ber.: 317.0577 gef.: 317.0590
EA: ber.. C:49.18 H: 6.03 N: 4.41
gef.. C:49.14 H: 6.05 N: 4.34
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Dithiocarbamat-Derivate

Darstellung von (1-Naphthylmethyl)-N,N-diethyldithiocarbamat (134)
Schi32120

Ci16H19NS2

j\ ‘ r = 289.46 g/mol
“UTQ

Gemall AAVS5 wurden 530 mg 1-(Chlormethyl)naphthalen (3.0 mmol, 1.0eq), 0.36 mL
Kohlenstoffdisulfid (6.0 mmol, 2.0 eq) und 0.62 mL Diethylamin (6.0 mmol, 2.0 eq) umgesetzt.
Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 6:1) ergab 795 mg von 134 (91.6%) in
Form eines blassgelben Feststoffes.

DC: R¢=0.30 (Cyclohexan/ EtOAc 6:1).
Fp.: 68 °C
'H-NMR: (CDCl3, 400 MHz), & [ppm] = 8.14-8.08 (m, 1H, CHaphthyn), 7.89-7.78

(m, 2H, CH(NaphthyI)), 7.62-7.39 (m, 4H, CH(NaphthyI)), 5.00 (S, 2H, S-CHz-C),
4.07 (9, %) = 6.9 Hz, 2H, CH3-CH,), 3.66 (q, % =7.1 Hz, 2H, CHs-CH,),
1.34-1.18 (m, 6H, CH2-CH3, CHz-CHg).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 195.3 (C=S), 134.0 (Cqnaphthyr)), 132.0
(Cq Naphtnyn)), 1315 (Cqaphthy)): 128.9 (Ct (Napthyr)), 128.8  (Ct (Naphthy1)),
128.4 (Ct (naphthyt)), 126.5 (Ct (aphthyt), 126.1 (Ct (Naphthyt)), 125.6 (Ct (Naphthyt)),
124.2 (Ct (Naphthyry), 49.5 (CH2-CHj3), 46.9 (CH»-CHs3), 40.6 (S-CH,-C), 12.6
(CH,-CHj3), 11.8 (CH2-CHy).

IR (ATR): v (cm™) = 2976 (w), 1484 (s), 1416 (s), 1377 (m), 1355 (m), 1300 (m),
1269 (s), 1199 (s), 1137 (s), 1070 (m), 978 (m), 917 (m), 829 (m), 801 (m),
774 (vs), 632 (m), 561 (m), 475 (m), 423 (S).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 290 (100, [M+H]")

m/z fur 016H19N82

ber.: 289.0959 gef.: 289.0957
ber.. C:66.39 H: 6.62 N: 4.84
gef.: C.66.36 H: 6.68 N: 4.69
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von (2-Naphthylmethyl)-N,N-diethyldithiocarbamat (135)
Schi32121

S
M = 289.46 g/mol

/\NJ\S
K OO C16H19NS2

GemalR AAV5 wurden 530 mg 2-(Brommethyl)naphthalen (3.0 mmol, 1.0eq), 0.36 mL
Kohlenstoffdisulfid (6.0 mmol, 2.0 eq) und 0.62 mL Diethylamin (6.0 mmol, 2.0 eq) umgesetzt.
Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 9:1) ergab 699 mg von 135 (80.5%) in
Form eines blassgelben Feststoffes.

DC: R¢=0.24 (Cyclohexan/ EtOAc 9:1).
Fp.: 58 °C
'H-NMR: (CDCl3, 400 MHz), & [ppm] = 7.86-7.75 (m, 4H, CHNapnthy1)), 7.52-7.40 (m,

3H, CHuapntny), 4.72 (5, 2H, S-CH,-C), 4.05 (q, 3J=7.1Hz, 2H,
CH3-CH), 372 (g, %J=7.1Hz, 2H, CHs-CHp), 1.32-121 (m,
6H, CHp-CHs, CHp-CHs).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 195.2 (C=S), 133.7 (CqNaphthyy)), 133.4
(Cq aphthy)), 132.8 (Cq Naphthy)), 128.4  (Ci (aphthyn)), 128.3  (Ct (Naphthyt)),
127.9 (Ct (naphthy)), 127.8 (Ct (Naphthyt)), 127.5 (Ct (Naphthyt)), 126.3 (Ct (Naphthyt)),
126.0 (Ct (Naphthyry), 49.6 (CH2-CHs), 46.9 (CH»-CH3), 42.6 (S-CH,-C), 12.6
(CH,-CHj3), 11.8 (CH,-CHy).

IR (ATR): v (cm™) = 2974 (w), 1486 (s), 1454 (w), 1414 (s), 1377 (m), 1350 (m),
1297 (m), 1266 (s), 1201 (s), 1141 (m), 1068 (m), 1005 (m), 980 (m),
910 (m), 860 (M), 820 (s), 759 (), 566 (W), 473 (VS).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 290 (100, [M+H]")

m/z fur 016H19N82

ber.: 289.0959 gef.: 289.0946
ber.: C:66.39 H: 6.62 N: 4.84
gef.. C:66.47 H: 6.64 N: 4.79
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von (2-Pyridylmethyl)-N,N-diethyldithiocarbamat (303)

Schl32124

S
/\NJ\S /N Mr = 240.39 g/mol
K S | C11H16N2S2

GemalR AAV7 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0 eq), 2289 mg Kaliumphosphat

(20.5 mmol,

3.5eq), 0.36 mL Kohlenstoffdisulfid (6.0 mmol, 2.0eq) und 759 mg

2-(Brommethyl)pyridinhydrobromid (3.0 mmol, 1.0 eq) umgesetzt. S&dulenchromatographie an

Kieselgel (Cyclohexan/ EtOAc 1:1) ergab 699 mg von 303 (96.5%) in Form eines gelbbraunen

Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.33 (Cyclohexan/ EtOAc 1:1).

(CDCls, 400 MHz), 5 [ppm] = 8.40 (d, *J = 4.1 Hz, 1H, C-N-CH), 7.50 (t,
%) =7.1Hz, 1H, C-N-CH-CH-CH), 7.34 (d, %) =6.7 Hz, 1H, C-CH-CH),
7.02 (t, *J = 7.1 Hz, 1H, C-N-CH-CH-CH), 4.61 (s, 2H, S-CH,-C), 3.89 (q,
%)=7.1Hz, 2H, CHs;-CH,), 3.62 (q, 3J=7.1Hz, 2H, CHs-CH,),
1.18-1.08 (m, 6H, CH,-CHs, CH,-CHa).

(CDCls, 100 MHz), 5 [ppm] = 194.6 (C=S), 156.9 (CH,-C-N-CH), 149.3
(C-N-CH), 136.7 (C-CH-CH-CH), 123.8 (C-CH-CH-CH), 122.3
(CH-C-N-CH-CH), 49.8 (CH,-CHs), 46.8 (CH»-CHs), 43.4 (S-CH,-C),
12.6 (CH2-CHs), 11.6 (CH»-CHs).

v (em™) = 2974 (w), 1590 (w), 1485 (m), 1415 (vs), 1377 (w), 1354 (m),

1300 (w), 1267 (s), 1200 (s), 1141 (m), 1068 (m), 982 (s), 916 (s), 589 (m),
402 (m).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 241 (100, [M+H]")

m/z fur CllH16N252

ber.: 240.0755 gef.: 240.0735
ber.: C:54.96 H:6.71 N:11.65
gef.: C:54.62 H:6.79 N: 11.60
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Dithiocarbamat-Derivate

Darstellung von (3-Pyridylmethyl)-N,N-diethyldithiocarbamat (304)

Schl32125

S
)J\ Mr = 240.39 g/mol
“ONTSTNAON
K S ! C11H16N2S2

GemalR AAV7 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0 eq), 2289 mg Kaliumphosphat

(20.5 mmol,

3.5eq), 0.36 mL Kohlenstoffdisulfid (6.0 mmol, 2.0eq) und 759 mg

3-(Brommethyl)pyridinhydrobromid (3.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an

Kieselgel (Cyclohexan/ EtOAc 1:1) ergab 647 mg von 304 (89.7%) in Form eines gelbbraunen

Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.24 (Cyclohexan/ EtOAc 1:1).

(CDCls, 400 MHz), & [ppm] = 8.50 (s, 1H, C-CH-N), 8.36 (d, *J = 5.9 Hz,
1H, C-CH-N-CH), 7.61 (d, 3J = 7.9 Hz, 1H, C-CH-CH-CH-N), 7.16-7.07
(m, 1H, C-CH-CH-CH-N), 4.45 (s, 2H, S-CH,-C), 3.90 (g, *J = 7.1 Hz, 2H,
CH3-CH,), 3.60 (g, %)=7.1Hz, 2H, CHs-CH,), 1.15(t, %J=7.1Hz,
6H, CH,-CHs, CH,-CH3).

(CDCls, 100 MHz), & [ppm] = 194.1 (C=S), 150.3 (C-CH-N), 1485
(C-CH-CH-CH-N), 136.9 (C-CH-CH-CH-N), 132.8 (S-CH,-C), 123.4
(C-CH-CH-CH-N), 49.8 (CH,-CHs), 46.9 (CH,-CHs), 38.7 (S-CH,-C),
12.6 (CH2-CHs), 11.6 (CH»-CHs).

v (em™) = 2975 (w), 1574 (w), 1486 (s), 1416 (vs), 1353 (m), 1300 (m),

1268 (vs), 1202 (vs), 1141 (s), 1068 (m), 981 (s), 916 (s), 824 (m),
709 (vs), 628 (M), 562 (W).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 241 (100, [M+H]")

m/z fur CllH16N252

ber.: 240.0755 gef.: 240.0744
ber.: C:54.96 H:6.71 N:11.65
gef.. C:54.73 H:6.77 N:11.38
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Dithiocarbamat-Derivate

Darstellung von (4-Pyridylmethyl)-N,N-diethyldithiocarbamat (161)

Schl32126

S
)J\ Mr = 240.39 g/mol
“ONTISTNAY
K =~ _N C11H16N2S2

GemalR AAV7 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0 eq), 2289 mg Kaliumphosphat

(20.5 mmol,

3.5eq), 0.36 mL Kohlenstoffdisulfid (6.0 mmol, 2.0eq) und 759 mg

4-(Brommethyl)pyridinhydrobromid (3.0 mmol, 1.0 eq) umgesetzt. S&dulenchromatographie an

Kieselgel (Cyclohexan/ EtOAc 1:1) ergab 705 mg von 161 (97.8%) in Form eines gelbbraunen

Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.31 (Cyclohexan/ EtOAc 1:1).

(CDCls, 400 MHz), & [ppm] = 7.78 (d, 3J=7.1Hz, 2H, C-CH-CH-N,
C-CH-CH-N), 7.40 (d, 3] = 6.8 Hz, 2H, C-CH-CH-N, C-CH-CH-N), 4.51
(s, 2H, S-CH,-C), 3.99 (g, % = 6.9 Hz, 2H, CH3-CH,), 3.70 (g, %) = 7.1 Hz,
2H, CH3-CHJ), 1.28-1.20 (m, 6H, CH,-CHs, CH,-CHy).

(CDCls, 100 MHz), 5 [ppm] = 194.0 (C=S), 149.2 (C-CH-CH-N), 146.2
(C-CH-CH-N, C-CH-CH-N), 124.2 (C-CH-CH-N, C-CH-CH-N), 50.1
(CH,-CH3), 47.0 (CH,-CHj3), 40.3 (S-CH2-C), 12.7 (CH,-CH3), 11.6
(CH,-CHy).

v (em™) = 2975 (w), 1597 (m), 1487 (s), 1412 (vs), 1353 (m), 1268 (s),

1204 (s), 1141 (m), 1067 (m), 981 (), 916 (M), 869 (W), 829 (m), 705 (W),
569 (M), 475 (M), 430 (W).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 241 (100, [M+H]")

m/z fur CllH16N252

ber.: 240.0755 gef.: 240.0738
ber.: C:54.96 H:6.71 N:11.65
gef.. C:54.58 H:6.81 N: 11.68
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von Phenyl-N,N-diethylcarbamothioat (133)
Schl32130

C11HisNS2

)SJ\ @ r = 225.37 g/mol
/\NK S

0.31 mL Diethylamin (3.0 mmol, 1.0 eq) und 0.26 mL Triethylamin (6.0 mmol, 2.0 eq) wurden in
20 mL Dichlormethan geltst, auf 0 °C gekuhlt, 30 Minuten gertthrt und anschlieBend wurde
langsam 0.47 mL Chlormethandithiosaurephenylester (3.6 mmol, 1.2 eq) zugetropft. Das
Reaktionsgemisch wurde auf Raumtemperatur erwdrmt und 10 Stunden gerihrt. AnschlieRend
wurde das Losungsmittel am Rotavapor entfernt. Sdulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 6:1) ergab 605 mg von 133 (88.6%) in Form eines blassgelben Ols.

DC: R¢= 0.33 (Cyclohexan/ EtOAc 6:1).

'H-NMR: (CDCl;, 400 MHz), & [ppm] = 7.55-7.37 (m, 5H, CH,-C-CH-CH,
C-CH-CH, C-CH-CH, C-CH-CH, C-CH-CH-CH), 4.03 (g, ®J = 6.9 Hz, 2H,
CHs-CH,), 3.85 (g, %) =6.9 Hz, 2H, CH3-CH,), 1.40 (t, % =7.1Hz, 3H,
CHs-CH,), 1.29 (t, % = 7.0 Hz, 3H, CH3-CHy).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 196.0 (C=S), 137.3 (C-CH-CH), 130.1
(C-CH-CH, C-CH-CH), 129.2 (C-CH-CH, C-CH-CH), 129.1
(C-CH-CH-CH), 50.0 (CH,-CH3), 47.4 (CH»-CHs), 12.9 (CH,-CHa), 11.8
(CH,-CHy).

IR (ATR): v (em™) = 2974 (w), 2931 (W), 1665 (W), 1484 (m), 1456 (w), 1439 (m),
1413 (vs), 1377 (m), 1353 (s), 1299 (m), 1266 (vs), 1203 (vs), 1141 (s),
1090 (w), 1066 (s), 1007 (m), 976 (s), 916 (s), 825 (M), 773 (W), 742 (vs),
708 (m), 685 (vs), 614 (W), 590 (w), 562 (W), 504 (m), 443 (w), 420 (W).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 226 (100, [M+H]")

m/z fur CllH15N82

ber.: 225.0646 gef.: 225.0635
ber.: C:58.62 H:6.71 N: 6.21
gef.. C:58.79 H:6.71 N:6.13
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von (2-(1,3-Dithian-2-yl)ethyl)-N,N-diethyldithiocarbamat (126)
Schi32132

S S/j
r = 295.55 g/mol

) C11H21NS4

790 mg (2-(1,3-Dioxan-2-yl)ethyl)-N,N-diethyldithiocarbamat (Schl32025, 124, 3.0 mmol,
1.0 eq) und 0.33 mL Propan-1,3-dithiol (3.3 mmol, 1.1 eq) wurden in 25 mL Chloroform gelést,
mit 130 mg lod (1.0 mmol, 0.33 eq) versetzt und 24 Stunden bei Raumtemperatur gerthrt. Die
Reaktion wurde mit je 25 mL 0.1m Natriumthiosulfatlosung und 1M NaOH-L6sung abgebrochen,
mit Chloroform extrahiert (5x50mL), die vereinigten organischen Phasen (ber
MgSQO, getrocknet,  filtriert und das  Ldsungsmittel ~am  Rotavapor  entfernt.
Saulenchromatographie an Kieselgel (EtOAc) ergab 574 mg von 126 (64.7%) in Form

eines gelben Ols.
DC: R= 0.56 (EtOAC).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 4.56 (t, %J=5.2 Hz, 1H, CH,-CH-S),
4.17-4.09 (m, 2H, CH-S-CHH-CH,, CH-S-CHH-CH,), 4.03-3.88 (m, 2H,
CH-S-CHH-CH,, CH-S-CHH-CH,), 3.74-3.62 (m, 4H, CH,-CHs,
CH,-CHg), 3.36-3.30 (M, 2H, S-CH»-CHy), 2.89-2.70 (m, 2H, S-CH»-CHy),
2.11-1.81 (m, 2H, S-CH,-CHH-CH,-S, S-CH,-CHH-CH,-S), 1.25-1.15 (m,
6H, CH,-CH3, CH,-CH3).

BC-NMR: (CDCls, 100 MHz), § [ppm] = 195.4 (C=S), 101.0 (CH,-CH-S), 66.9
(S-CH,-CHp-CH»-S), 49.4 (CH,-CHj), 46.7 (CHp-CH3), 34.3 (S-
CHp-CH,-CH), 31.7 (S-CH-CH,-CH), 25.8 (S-CH,-CH,-CH,-S), 12.5
(CH,-CHg), 11.7 (CH,-CHa).
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Experimenteller Teil

Dithiocarbamat-Derivate

IR (ATR): v (em™) = 2971 (w), 1646 (m), 1486 (m), 1414 (s), 1377 (m), 1355 (m),
1267 (s), 1205 (s), 1129 (vs), 1075 (s), 1032 (m), 1002 (s), 917 (m),
832 (m), 777 (w), 663 (w).

MS (ESI+): m/z (%) = 296 (100, [M+H]")
HRMS (E|+) : m/z fur C11H21NS4
ber.: 295.0557 gef.: 295.0566
EA: ber.. C:44.70 H: 7.16 N: 4.74
gef.. C:44.96 H:7.24 N: 4.51
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von 2-[4-(Diethylthiocarbamoylsulfanylmethyl)phenyl]essigsaure (172)
Schl32136

S
/\NJ\S M = 297.44 g/mol
K COOH C14H19NO2S2

500 mg 4-(Brommethyl)phenylessigsdaure (2.18 mmol, 1.0 eq) und 0.54 mL Kohlenstoffdisulfid
(8.73 mmol, 4.0 eq) wurden in 15 mL Acetonitril geldst, auf 0 °C gekihlt, 5 Minuten gerihrt
und anschliefend langsam 0.90 mL Diethylamin (8.73 mmol, 4.0 eq) versetzt. Nach 30 Minuten
Reaktionszeit wurde das Reaktionsgemisch auf Raumtemperatur erwdrmt, weitere
18 Stunden geruhrt, mit EtOAc extrahiert (5 x 50 mL), die vereinigten organischen Phasen
uber MgSO, getrocknet,  filtriert und das LoOsungsmittel am Rotavapor entfernt.
Saulenchromatographie an Kieselgel (DCM/ MeOH/ HCOOH 95:5:0.1) ergab 625 mg von 172
(96.7%) in Form von farblosen Kristallen.

DC: R¢= 0.37 (DCM/ MeOH/ HCOOH 95:5:0.1).
Fp.: 94 °C
'H-NMR: (DMSO-Dg, 400 MHz), & [ppm] = 12.28 (sbr, 1H, COOH), 7.29 (d,

%)=8.0Hz, 2H, CH-C-CH,-COOH, CH-C-CH,-COOH), 7.16 (d,
%) = 8.0 Hz, 2H, S-CH,-C-CH, S-CH,-C-CH-CH), 4.44 (s, 2H, S-CH,-C),
3.94 (q,% =7.1Hz, 2H, CH3-CH,), 3.69 (q, 3J = 7.1 Hz, 2H, CH3-CH)),
350 (s, 2H, S-CH,-C-CH-CH-C-CH,-COOH), 1.16 (t,*J=6.9 Hz,
6H, CH,-CHs, CH,-CHs).

BC-NMR: (DMSO-Dg, 100 MHz), & [ppm] = 194.1 (C=S), 173.1 (COOH),
135.1 (C-CH-CH-C-CH,-COOH), 134.7 (C-CH-CH-C-CH,-COOH), 130.0
(S-CH,-C-CH-CH-C-CH,-COOH, S-CHy-C-CH-CH-C-CH,-COOH),
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

1296  (C-CH-CH-C-CH,-COOH,  C-CH-CH-C-CH,-COOH),  49.6
(CH,-CHy), 47.0 (CH,-CHs), 44.3 (S-CH,-C-CH-CH-C-CH,-COOH), 39.9
(S-CH,-C-CH-CH-C-CH,-COOH), 12.9 (CH,-CHy), 11.9 (CH,-CHy).

v (em™) = 2932 (w), 1700 (s), 1484 (m), 1414 (vs), 1335 (m), 1267 (),
1243 (s), 1196 (s), 1141 (m), 1085 (m), 981 (m), 915 (s), 822 (M), 726 (w),

674 (s).

m/z (%) = 298 (100, [M+H]*), 320 (30, [M+Na]")

m/z fur C14H19N0282

ber.: 297.0857 gef.: 297.0859
ber.. C:56.53 H: 6.44 N: 4.71
gef.. C:56.62 H:6.61 N: 4.66
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von (2-(1,3-Dithiolan-2-yl)ethyl)-N,N-diethyldithiocarbamat (127)
Schl32138

)SJ\ /\j\/x r = 281.52 g/mol
~>N">S S

K C10H19NS4

468 mg (2-(1,3-Dioxan-2-yl)ethyl)-N,N-diethyldithiocarbamat (Schl32116, 125, 1.78 mmol,
1.0 eq) und 0.16 mL Ethan-1,2-dithiol (1.96 mmol, 1.1 eq) wurden in 25 mL Chloroform gelést,
mit 130 mg lod (1.0 mmol, 0.33 eq) und 24 Stunden bei Raumtemperatur geriihrt. Die Reaktion
wurde anschlieBend mit je 25mL 0.1m Natriumthiosulfatlésung und 1m NaOH-L6sung
abgebrochen, mit Chloroform extrahiert (5 x 50 mL), die vereinigten organischen Phasen Uber
MgSQO, getrocknet,  filtriert und das  Ldsungsmittel ~am  Rotavapor  entfernt.
Saulenchromatographie an Kieselgel (Cyclohexan/EtOAc 5:1) ergab 232 mg von 127 (46.3%) in
Form eines gelben Ols.

DC: R¢=0.40 (Cyclohexan/ EtOAc 5:1).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 4.59 (t, ®J = 7.1 Hz, 1H, S-CH,-CH,-CH-S),
4.01 (g, % =6.9 Hz, CH3-CH,), 3.72 (g, %) = 7.1 Hz, CH3-CH,), 3.41 (t,
%) =7.3Hz, 2H, S-CH,-CH,-CH-0), 3.26-3.16 (m, 4H, S-CH»-CH,-S),
2.19 (q, 3J = 7.1 Hz, 2H, S-CH,-CH,-CH-S), 1.32-1.19 (m, 6H, CH,-CHs,
CHo-CHj).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 195.1 (C=S), 52.5 (S-CH,-CH,-CH-S), 49.6
(CH,-CHg), 46.8 (CH,-CHs), 38.6 (S-CH,-CH,-CH), 38.5 (S-CH,-CH,-S),
35.7 (S-CH,-CH,-CH), 12.6 (CH-CH3), 11.7 (CH,-CHj).

IR (ATR): v (cm™) = 2972 (w), 2927 (w), 1485 (s), 1457 (w), 1439 (m), 1414 (vs),
1377 (m), 1353 (m), 1300 (m), 1267 (vs), 1204 (s), 1140 (m), 1092 (m),
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Experimenteller Teil

Dithiocarbamat-Derivate

1068 (m), 1008 (m), 982 (m), 916 (m), 851 (M), 831 (M), 774 (W), 742 (W),
680 (W), 592 (W), 563 (W), 497 (W), 465 (W), 429 (W),

MS (ESI+): m/z (%) = 282 (100, [M+H]")
HRMS (E|+) : m/z fur C1gH1oNS4
ber.: 281.0400 gef.: 281.0390
EA: ber.. C:42.66 H: 6.80 N: 4.98
gef.. C:42.67 H: 6.84 N: 4.96
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Dithiocarbamat-Derivate

Darstellung von Methyl-4-(diethylthiocarbamoylsulfanylmethyl)benzoat (173)

Schl32150

S

/\N)J\S | r = 297.44 g/mol
K O C14H19NO2S2

O

GemalR AAV5 wurden 1215 mg 4-(Brommethyl)benzoesauremethylester (5.0 mmol, 1.0 eq),
0.60 mL Kohlenstoffdisulfid (10.0 mmol, 2.0 eq) und 1.04 mL Diethylamin (10.0 mmol, 2.0 eq)
umgesetzt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 5:1) ergab 1385 mg von
173 (93.1%) in Form eines farblosen Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

R¢=0.24 (Cyclohexan/ EtOAc 5:1).
65 °C

(CDCls, 400MHz), & [ppm] = 796 (d, % =82Hz, 2H,
CH,-C-CH-CH-C-COOMe,  CH,-C-CH-CH-C-COOMe),  7.45  (d,
3] =85 Hz, 2H, CH,-C-CH-CH-C-COOMe, CH,-C-CH-CH-C-COOMe),
4.60 (s, 2H, S-CH»-C), 4.02 (g, % = 6.9 Hz, 2H, CHs-CH,), 3.89 (s, 3H
C(=0)-0-CH3), 3.72 (q, %) = 7.1 Hz, 2H, CHs-CH,), 1.27 (t, % =7.1 Hz,
6H, CH,-CHa, CH,-CH).

(CDCl;, 100 MHz), & [ppm] = 193.9 (C=S), 166.9 (C=0), 142.0
(CH,-C-CH-CH), 129.9 (CH-C-COOMe, CH-C-COOMe), 129.4
(CH-CH-C-COOMe, CH-CH-C-COOMe), 129.2 (C-COOMe), 52.2
(C(=0)-O-CHs), 49.8 (CH»-CHs), 46.9 (CH,-CHs), 41.6 (S-CH,-C), 12.6
(CH,-CHg), 11.7 (CH,-CHa).
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Experimenteller Teil

Dithiocarbamat-Derivate

IR (ATR): v (cm™) = 2982 (w), 1712 (s), 1490 (w), 1415 (m), 1353 (w), 1280 (s),
1205 (m), 1146 (w), 1109 (m), 986 (m), 916 (m), 863 (m), 836 (W),
783 (W), 732 (5), 696 (W), 507 (W), 438 (W).

MS (ESI+): m/z (%) = 298 (100, [M+H]")
HRMS (E|+) : m/z flr C14H1gNO5S,
ber.: 297.0857 gef.: 297.0864
EA: ber.. C:56.53 H: 6.44 N: 4.71
gef.. C:56.36 H:6.48 N: 4.99
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von 4-((Diethylthiocarbamoyl)sulfanylmethyl)benzoesaure (173)
Schl32153

S

/\NJ\S M = 283.41 g/mol
K OH C13H17NO2S2

O

700 mg Methyl-4-((diethylthiocarbamoyl)sulfanylmethyl)benzoat (Schl32150, 173, 2.35 mmol,
1.0 eq) wurden in 10 mL Methanol geldst, auf 40 °C erwéarmt, mit 5 mL 1M NaOH-L&6sung
versetzt und 4 Stunden gertihrt. Anschlielend wurde das Reaktionsgemisch mit 200 mL
Dichlormethan verdunnt und finfmal gegen je 75 mL 1M NaOH-L6sung ausgeschuttelt. Die
vereinigten wassrigen Phasen wurden mit 6mM HCI auf pH=1 eingestellt. Der entstehende
Niederschlag wurde abgesaugt, mit Wasser gewaschen und getrocknet. Es wurden 599 mg von
174 (70.5%) als farbloser Feststoff erhalten.

Fp.: 198 °C

'H-NMR: (DMSO-Dg, 400 MHz), & [ppm] = 12.85 (s, 1H, COOH), 7.84 (d,
3J=7.8Hz, 2H, CH,-C-CH-CH-C-COOH, CH,-C-CH-CH-C-COOH),
7.46 (d, 3]=7.8 Hz, 2H, CH,-C-CH-CH-C-COOH,

CH,-C-CH-CH-C-COOH), 4.57 (s, 2H, S-CH,-C), 3.93 (q, %) = 6.4 Hz, 2H,
CH3-CH,), 3.70 (q,%J=6.4Hz,2H, CHs-CH,), 1.22-1.11(m,
6H, CH,-CH3, CH,-CH3).

BC-NMR: (DMSO-Dg, 100 MHz), § [ppm] = 193.6 (C=S), 167.6 (C=0), 142.6
(CH,-C-CH-CH), 130.2 (C-COOH), 123.0 (CH-C-COOH, CH-C-COOH),
129.8 (CH-CH-C-COOH, CH-CH-C-COOH), 49.9 (CH,-CHs), 47.1
(CH,-CHg), 39.9 (S-CH,-C), 13.0 (CH,-CHs3), 11.9 (CH,-CHj).
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Experimenteller Teil

Dithiocarbamat-Derivate

IR (ATR): v (cm) = 2974 (w), 1683 (s), 1608 (w), 1490 (m), 1416 (s), 1269 (s),
1208 (m), 1146 (w), 1118 (w), 1072 (w), 1006 (m), 917 (m), 864 (m),
789 (W), 737 (5), 541 (M), 507 (w), 441 (w).

MS (ESI+): m/z (%) = 284 (100, [M+H]")
HRMS (E|+) : m/z flr C13H17NO5S,
ber.: 283.0701 gef.: 283.0688
EA: ber.. C:55.09 H: 6.05 N: 4.94
gef.. C:54.67 H:6.04 N: 4.96
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von Phenacyl-N,N-diethyldithiocarbamat (305)

Schl32154

C13H17NOS2

)SJ\ M = 267.41 g/mol
~N7S
L o)

Gemdl AAV5 wurden 597 mg 2-Bromacetophenon (3.0 mmol, 1.0eq), 0.36 mL
Kohlenstoffdisulfid (6.0 mmol, 2.0 eq) und 0.62 mL Diethylamin (6.0 mmol, 2.0 eq) umgesetzt.

Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 6:1) ergab 756 mg von 305 (95.7%) in

Form eines farblosen Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

R¢=0.24 (Cyclohexan/ EtOAc 6:1).
105 °C

(CDCls, 400MHz), & [ppm] = 806 (d, % =73Hz, 2H,
C(=0)-C-CH-CH-CH, C(=0)-C-CH-CH-CH), 7.61-7.55 (m, 1H,
C(=0)-C-CH-CH-CH), 7.48 (t, %) =7.5Hz, 2H, C(=0)-C-CH-CH-CH,
C(=0)-C-CH-CH-CH), 4.90 (s, 2H, S-CH,-C(=0)), 4.00 (g, *J = 6.9 Hz,
2H, CH3-CHy), 3.82 (g, %] =6.9 Hz, 2H, CH3-CH,), 1.33 (t, % =7.1 Hz,
3H, CH-CHs), 1.25 (t, % = 7.1 Hz, 3H, CH,-CHy).

(CDCls, 100 MHz), & [ppm] = 194.0 (C=S), 193.2 (C=0), 136.2
(C(=0)-C-CH-CH-CH), 1336  (C(=0)-C-CH-CH-CH),  128.8
(C(=0)-C-CH,  C(=0)-C-CH), 1286  (C(=0)-C-CH-CH-CH,
C(=0)-C-CH-CH-CH), 50.2 (CH,-CHs), 47.2 (CH»-CHs), 452
(S-CH,-C(=0)), 12.7 (CH2-CHs), 11.6 (CH2-CH).
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 2979 (w), 1684 (s), 1594 (w), 1492 (s), 1444 (m), 1421 (s),
1357 (m), 1296 (w), 1271 (s), 1203 (vs), 1141 (m), 1064 (m), 996 (s),
980 (s), 916 (m), 833 (m), 773 (w), 751 (vs), 689 (s), 647 (s), 562 (m),
496 (w), 428 (m).

m/z (%) = 268 (100, [M+H]")

m/z fur C13H17N082

ber.: 267.0752 gef.: 267.0763
ber.: C:58.39 H: 6.41 N: 5.24
gef.. C:58.29 H: 6.47 N: 5.07
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((4-Cyanphenyl))methyl-N,N-diethyldithiocarbamat (158)

Schl32155

/\N)J\S/\©\ M: = 264.41 g/mol
K CN C13H17N2S2

Gemall AAV5 wurden 1764 mg 4-(Brommethyl)benzonitril (9.0 mmol, 1.0eq), 1.08 mL
Kohlenstoffdisulfid (19.0 mmol, 2.0eq) und 1.86 mL Diethylamin (18.0 mmol, 2.0 eq)
umgesetzt. Sdaulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 6:1) ergab 2177 mg von
158 (91.5%) in Form eines farblosen Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

R¢=0.17 (Cyclohexan/ EtOAc 6:1).
65 °C

(CDCls, 400 MHz), & [ppm] = 7.56 (d, 3] = 8.2 Hz, 2H, C-CH-CH-C-CN,
C-CH-CH-C-CN), 7.49 (d, % =82Hz, 2H, C-CH-CH-C-CN,
C-CH-CH-C-CN), 4.61 (s, 2H, S-CHy-C), 4.02 (q,%)=7.1Hz, 2H,
CH3-CH,), 3.72 (q, % =7.1 Hz, 2H, CH3-CH,), 1.27 (t, 3J=7.1 Hz, 6H,
CH,-CHgs, CH,-CHa).

(CDCls, 100 MHz), & [ppm] = 194.1 (C=S), 142.8 (C-CH-CH-C-CN),
132.4 (C-CH-CH-C-CN, C-CH-CH-C-CN), 130.1 (C-CH-CH-C-CN,
C-CH-CH-C-CN), 118.9 (C-CN), 111.1 (C-CN), 50.1 (CH,-CHs), 47.0
(CH,-CHg), 41.1 (S-CH,-C), 12.7 (CH»-CHs3), 11.6 (CH,-CHs).

v (em™) = 2971 (w), 2228 (w), 1605 (w), 1499 (m), 1459 (w), 1419 (m),
1353 (w), 1298 (w), 1273 (m), 1204 (m), 1148 (w), 1069 (m), 1005 (m),
915 (w), 891 (W), 827 (M), 756 (W), 549 (s), 500 (W), 437 (W).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 265 (100, [M+H]")

m/z fur 013H17N252

ber.: 264.0755 gef.: 264.0766
ber.: C:59.05 H:6.10 N: 10.59
gef.. C:58.97 H:6.10 N: 10.68
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((Biphenyl-4-yl)methyl)-N,N-diethyldithiocarbamat (136)

S
NS

Schl32156

S ‘ = 315.50 g/mol
K O CisHziNS2

Gemadll AAVS5 wurden 741 mg 4-(Brommethyl)biphenyl (3.0 mmol, 1.0eq), 0.36 mL
Kohlenstoffdisulfid (6.0 mmol, 2.0 eq) und 0.62 mL Diethylamin (6.0 mmol, 2.0 eq) umgesetzt.

Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 7:1) ergab 734 mg von 136 (77.5%) in

Form eines blassgelben Feststoffes.

DC:

Fp.:

'H-NMR:

BC-NMR:

R¢= 0.34 (Cyclohexan/ EtOAc 7:1).
61 °C

(CDCls, 400 MHz), & [ppm] = 7.62-7.54 (m, 4H, Ph-C-CH-CH-CH,
Ph-C-CH-CH-CH),  7.49-741 (m, 4H, CH,-C-CH-CH-C-Ph,
CH,-C-CH-CH-C-Ph), 7.38-7.32 (m, 1H, Ph-C-CH-CH-CH), 4.62 (s, 2H,
S-CH,-C), 4.07 (q,% =7.1Hz, 2H, CHs-CH,), 3.74 (q, % = 6.9 Hz, 2H,
CH3-CH,), 1.34-1.25 (m, 6H, CH»-CHs, CH,-CHs).

(CDCl;, 100MHz), & [ppm] = 1952 (C=S), 140.8
(CH,-C-CH-CH-C-C-CH), 1405 (CH,-C-CH-CH-C-C-CH), 135.2
(C-CH-CH-C-C-CH), 130.0 (Ph-C-CH-CH-CH, Ph-C-CH-CH-CH), 128.9
(CHp-C-CH-CH-C,  CH,-C-CH-CH-C), 1275  (Ph-C-CH-CH-CH,
Ph-C-CH-CH-CH, =~ CH,-C-CH-CH-C,  CH,-C-CH-CH-C),  127.2
(Ph-C-CH-CH-CH), 49.7 (CH,-CHs), 46.9 (CH»-CHs), 42.0 (S-CH,-C),
12.6 (CH2-CHs), 11.8 (CH»-CHs).
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 2971 (w), 1486 (s), 1453 (w), 1440 (w), 1415 (s), 1379 (w),
1352 (w), 1297 (w), 1265 (m), 1207 (m), 1142 (m), 1074 (w), 1066 (w),
1006 (m), 980 (m), 919 (m), 851 (m), 833 (m), 770 (m), 744 (vs), 695 (s),
554 (w), 499 (m).

m/z (%) = 316 (100, [M+H]")

m/z fur C13H21N82

ber.: 315.1115 gef.: 315.1108
ber.. C:68.52 H: 6.71 N: 4.44
gef.. C:68.84 H: 6.75 N: 4.32
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von Benzhydryl-N,N-diethyldithiocarbamat (137)

Schl32157

S O M: = 315.50 g/mol

p N)J\ S O C18H21NS>

GemaR AAV5 wurden 741 mg Bromdiphenylmethan (3.0 mmol, 1.0eq), 0.36 mL
Kohlenstoffdisulfid (6.0 mmol, 2.0 eq) und 0.62 mL Diethylamin (6.0 mmol, 2.0 eq) umgesetzt.

Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 5:1) ergab 845 mg von 137 (89.3%) in

Form eines gelben Feststoffes.

DC:

Fp.:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.44 (Cyclohexan/ EtOAc 5:1).

76 °C

(CDCls, 400 MHz), & [ppm] = 7.43-7.20 (m, 10H, CHnenyy), 6.61 (s, 1H,
S-CH-C), 3.99 (q,% =6.9Hz, 2H, CH3-CH,), 3.76 (q, ] =6.9 Hz, 2H,
CHs-CH,), 1.33-1.22 (m, 6H, CH,-CHa, CH,-CHs).

(CDCls, 100 MHz), & [ppm] = 193.2 (C=S), 140.9 (CH-C-CH-CH-CH,
CH-C-CH-CH-CH), 128.5 (C-CH-CH-CH, C-CH-CH-CH, C-CH-CH-CH,
C-CH-CH-CH), 1272  (CH-C-CH-CH-CH,  CH-C-CH-CH-CH,
CH-C-CH-CH-CH,  CH-C-CH-CH-CH), 1262  (C-CH-CH-CH,
C-CH-CH-CH), 59.9 (C-CH-C), 49.7 (CH,-CH3), 46.8 (CH,-CHs), 12.8
(CH,-CHg), 11.7 (CH,-CHa).

v (ecm™) = 3054 (w), 3022 (w), 2983 (w), 2931 (w), 1582 (w), 1486 (m),
1449 (m), 1416 (s), 1381 (w), 1353 (w), 1295 (w), 1266 (m), 1203 (s),
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Experimenteller Teil

Dithiocarbamat-Derivate

1141 (m), 1093 (w), 1074 (w), 1028 (w), 1007 (w), 985 (m), 915 (W),
855 (W), 827 (W), 747 (w), 730 (m), 696 (vs), 626 (m), 618 (M), 584 (m),
569 (W), 511 (W), 472 (w), 431 ().

MS (ESI+): m/z (%) = 316 (100, [M+H]")
HRMS (E|+) : m/z fir C1gH2NS,
ber.: 315.1115 gef.: 315.1111
EA: ber.. C:68.52 H: 6.71 N: 4.44
gef.. C:68.27 H:6.72 N: 4.45
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((2-Hydroxy-5-nitrophenyl)methyl)-N,N-diethyldithiocarbamat (163)

Schl32158

/\N)LS M, = 300.40 g/mol

~

C12H16N203S2
NO,

Gemall AAV5 wurden 696 mg 2-(Brommethyl)-4-nitrophenol (3.0 mmol, 1.0eq), 0.36 mL
Kohlenstoffdisulfid (6.0 mmol, 2.0 eq) und 0.62 mL Diethylamin (6.0 mmol, 2.0 eq) umgesetzt.

Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 1:1) ergab 629 mg von 163 (69.8%) in

Form eines gelben Ols.

DC:

IH-NMR:

BC-NMR:

IR (ATR):

R¢=0.26 (Cyclohexan/ EtOAc 1:1).

(CDCl;, 400 MHz), & [ppm] = 8.84 (sbr, 1H, OH), 8.10 (s, 1H,
C-CH-C(NO)), 8.03 (d, *J = 9.0 Hz, 1H, C(NO,)-CH-CH-C-OH), 6.93 (d,
%) =8.9 Hz, 1H, C(NO,)-CH-CH-C-OH), 4.78 (s, 2H, S-CH,-C), 4.02
(g, %) = 7.1 Hz, 2H, CH3-CH,), 3.73 (g, *J = 7.1 Hz, 2H, CH3-CH,), 1.28 (t,
%) = 7.1 Hz, 6H, CH,-CHs, CH,-CHs).

(CDCls, 100 MHz), & [ppm] = 195.2 (C=S), 161.4 (C-OH), 140.7 (C-NO,),
127.2 (C(NO,)-CH-CH-C), 125.5 (C-CH-C(NO,)), 124.1 (S-CH,-C), 117.5
(C(NO,)-CH-CH-C), 51.0 (CH»-CHs), 47.5 (CH,-CHs), 38.0 (S-CH,-C),
14.2 (CH»-CHs), 11.6 (CH»-CHs).

v (em™) = 2977 (w), 1699 (w), 1583 (w), 1488 (s), 1418 (s), 1333 (vs),
1268 (vs), 1142 (s), 1075 (s), 981 (m), 911 (m), 831 (m), 748 (m), 639 (m),

430 (m).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 301 (100, [M+H]")

m/z fur 012H16N20352

ber.: 300.0602 gef.: 300.0612
ber.. C:47.98 H:5.37 N: 9.33
gef.: C:47.59 H:5.61 N: 8.96

178



Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ([4-(Trifluormethoxy)phenyl]methyl)-N,N-diethyldithiocarbamat (144)

Schl32160

S

N M = 323.40 g/mol
K O-CF3 CisHi16F3sNOS2

Gemall AAV5 wurden 500 mg 4-(Trifluormethoxy)benzylbromid (1.96 mmol, 1.0 eq), 0.24 mL
Kohlenstoffdisulfid (3.92 mmol, 2.0eq) und 0.41mL Diethylamin (3.92 mmol, 2.0 eq)
umgesetzt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 5:1) ergab 557 mg von 144

(87.9%) in Form eines blassgelben Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.38 (Cyclohexan/ EtOAc 5:1).

(CDCls, 400MHz), & [ppm] = 739 (d, %=87Hz, 2H,
C-CH-CH-C-OCF;, C-CH-CH-C-OCF3), 7.11 (d, *J=8.6Hz, 2H,
C-CH-CH-C-OCF;, C-CH-CH-C-OCF3), 4.54 (s, 2H, S-CH,-C), 4.01
(9, *J = 7.1 Hz, 2H, CH3-CH,), 3.69 (q, % = 7.1 Hz, 2H, CH3-CH,), 1.24 (t,
%) = 7.0 Hz, 6H, CH,-CHs, CH»-CHy).

(CDCls, 100 MHz), § [ppm] = 194.6 (C=S), 148.4 (C-OCFs), 135.6
(C-CH-CH-C-OCF3), 130.8 (C-CH-CH-C-OCF3, C-CH-CH-C-OCFs),
121.8 (C-CH-CH-C-OCF3, C-CH-CH-C-OCF3), 120.5 (g, Ncr = 257.2 Hz,
C-CH-CH-C-O-CFs), 49.7 (CH,-CHs), 46.9 (CH,-CH3), 40.9 (S-CH,-C),
12.5 (CH2-CHs), 11.6 (CH»-CHs).

v (em™) = 2979 (w), 1507 (w), 1487 (m), 1459 (w), 1443 (w), 1416 (m),
1380 (w), 1355 (w), 1299 (w), 1252 (vs), 1206 (s), 1190 (vs), 1156 (vs),
1093 (m), 1068 (m), 1008 (m), 982 (m), 917 (m), 867 (w), 830 (m),
777 (w), 522 (w), 433 (w).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 324 (100, [M+H]")

m/z fur 013H16F3N052

ber.: 323.0625 gef.: 323.0625
ber.: C:48.28 H:4.99 N: 4.33
gef.. C:48.04 H:5.10 N: 4.57
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((7-Methoxy-2-oxochromen-4-yl)methyl)-N,N-diethyldithiocarbamat (177)

Schl32175

S
/\NJLS O
K 0O M = 337.46 g/mol
Ci6H19NO3S2
O\

GemaR AAV5 wurden 404 mg 4-(Brommethyl)-7-methoxychromen-2-on (1.5 mmol, 1.0 eq),
0.18 mL Kohlenstoffdisulfid (3.0 mmol, 2.0 eq) und 0.18 mL Diethylamin (3.0 mmol, 2.0 eq)
umgesetzt. Saulenchromatographie an Kieselgel (Pentan/ EtOAc 5:1) ergab 169 mg von 177

(25.1%) in Form eines braunen Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

R¢=0.19 (Pentan/ EtOAC 5:1).
98 °C

(CDCl;, 400MHz), & [ppm] = 7.63 (d, 3*J=87Hz, 1H,
C-CH-CH-C-O-CH3), 6.86 (dd, °%1=89Hz, °%=89Hz, 1H,
C-CH-CH-C-O-CHj3), 6.82-6.79 (m, 1H, C-CH-C-O-CHs), 6.39 (s, 1H,
C-CH-C=0), 4.68 (s, 2H, S-CH,-C), 4.02 (g, *J = 7.1 Hz, 2H, CH3-CH)),
3.86 (s, 3H, O-CHs), 3.74 (q,*J=7.1Hz, 2H, CHs-CH,), 1.28(t,
%) = 7.2 Hz, 6H, CH,-CHs, CH»-CHy).

(CDCls, 100 MHz), & [ppm] = 192.9 (C=S), 162.9 (C(=0)-0), 161.1
(C-OMe), 1857  (S-CH-C), 1507  (C(=0)-0-C), 125.8
(C-CH-CH-C-OMe), 112.8 (C-CH-C(=0)), 112.2 (C-CH-CH-C-OMe),
101.2 (C-CH-C-OMe), 55.9 (O-CHs), 50.4 (CH,-CHs), 47.1 (CH,-CHa),
37.7 (S-CH,-C), 12.7 (CH-CH3), 11.6 (CH,-CHs).
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 3082 (w), 2967 (w), 2923 (w), 1705 (vs), 1608 (m), 1557 (vs),
1490 (m), 1454 (m), 1417 (s), 1386 (s), 1346 (m), 1283 (m), 1268 (s),
1224 (vs), 1208 (m), 1199 (m), 1146 (m), 1051 (m), 1022 (m), 986 (s),
975 (m), 907 (m), 867 (vs), 844 (vs), 824 (vs), 817 (m), 797 (m), 773 (m),
736 (m), 713 (m), 692 (m), 682 (m), 641 (m), 613 (m), 590 (m), 576 (m),
558 (m), 531 (m), 522 (m), 487 (m), 454 (s), 431 (m).

m/z (%) = 338 (100, [M+H]")

m/z fir C16H19NO3S,

ber.: 337.0806 gef.: 337.0811
ber.. C:56.95 H: 5.68 N: 4.15
gef.. C:57.41 H:5.85 N: 4.27
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von (Cyclohexylmethyl)-N,N-diethyldithiocarbamat (178)

Schl32178

S
o~ J\S r = 245.45 g/mol
N
K C12H23NS2

GemaB AAV5 wurden 0.42 mL (Brommethyl)cyclohexan (3.0 mmol, 1.0eqg), 0.36 mL
Kohlenstoffdisulfid (6.0 mmol, 2.0 eq) und 0.62 mL Diethylamin (6.0 mmol, 2.0 eq) umgesetzt.

Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 5:1) ergab 330 mg von 178 (44.8%) in

Form eines gelben Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.51 (Cyclohexan/ EtOAc 5:1).

(CDCls, 400 MHz), & [ppm] = 4.01 (g, *J = 7.1 Hz, 2H, CH3-CH,), 3.74
(9, %)= 7.1 Hz, 2H, CH3-CH,), 3.27-3.24 (m, 1H, S-CH,-CH), 3.18 (d,
31=6.9 Hz, 2H, S-CH,-CH), 1.89-1.80 (m, 2H, CHcyciohexyl)), 1.74-1.56
(m, 6H, CHcyciohexyn)), 1.29-1.20 (m, 6H, CH,-CHs, CH»-CHj3), 1.06-0.91
(m, 2H, CHcyclohexyt))-

(CDCl;, 100 MHz), & [ppm] = 1964 (C=S), 495 (CH,-CHs), 46.7
(CH,-CH3), 44.5 (S-CH,-CH), 37.3 (S-CH,-CH), 33.0 (CHa(cyciohexyny), 31.8
(CHa(cyclohexyy),  26.4  (CHacyclohexyn)),  26.1  (CHacyclonexyn)),  25.9
(CHa(cyclonexyny), 12.5 (CH2-CH3), 11.7 (CH2-CHs).

v (em™) = 2974 (w), 2920 (s), 2849 (w), 1482 (s), 1445 (m), 1412 (vs),
1377 (m), 1354 (m), 1300 (m), 1264 (vs), 1206 (s), 1140 (m), 1115 (m),
1092 (m), 1068 (m), 1008 (m), 983 (s), 961 (w), 916 (m), 902 (w), 831 (m),
775 (w), 737 (w), 591 (w), 564 (w), 498 (w), 461 (w), 432 (w).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 246 (100, [M+H]")

m/z fur 012H23N82

ber.: 245.1272 gef.: 245.1275
ber.: C:58.72 H:9.45 N:5.71
gef.. C:58.71 H:9.38 N: 5.67
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von (2-(1H-Indol-3-yl)ethyl)-N,N-diethyldithiocarbamat (179)
Schl32189

S = M: = 292.46 g/mol

N )J\ S ~ C15H20N2S>

GemalR AAV6 wurden 0.78 mL Diethylamin (7.5 mmol, 2.1 eq), 0.45 mL Kohlenstoffdisulfid
(7.5mmol, 21eq) und 785mg 3-(2-Bromethyl)indol (3.5 mmol, 1.0eq) umgesetzt.
Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 5:1) ergab 915 mg von 179 (89.5%) in
Form eines blassgelben Feststoffes.

DC: R¢=0.41 (Cyclohexan/ EtOAc 6:1).
Fp.: 91°C
'H-NMR: (CDCls, 400 MHz), & [ppm] = 8.13 (sbr, 1H, NH), 7.76 (d, ) = 7.8 Hz, 1H,

CH,-C-C-CH), 7.34 (d, %J=8.0Hz, 1H, N-C-CH), 7.23-7.11 (m, 2H,
C-CH-CH-CH-CH), 7.04 (s, 1H, C-CH-NH), 4.06 (q,3J=7.1Hz, 2H,
CH3-CH,), 3.73 (q, % = 7.1 Hz, 2H, CH3-CH,), 3.65 (t, 31 =8.0 Hz, 2H,
S-CH»-CH,-C), 3.20 (t, ®J=8.0 Hz, 2H, S-CH,-CH,-C), 1.33-1.23 (m,
6H, CH,-CHs, CH,-CHs).

BC-NMR: (CDCl3, 100 MHz), & [ppm] = 195.9 (C=S), 136.4 (NH-C-CH), 127.5
(NH-C-C), 1222 (C-CH-NH), 1221 (NH-C-CH-CH), 119.4
(NH-C-CH-CH-CH), 119.2 (NH-C-C-CH), 114.8 (NH-CH-C), 111.3
(NH-C-CH), 49.6 (CH,-CHs), 46.9 (CH,-CHs), 37.6 (S-CH,-CHy), 25.2
(S-CH3-CH,), 12.6 (CH2-CHg), 11.8 (CH2-CHy).
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Experimenteller Teil

Dithiocarbamat-Derivate

IR (ATR): v (em™) = 3323 (w), 3055 (W), 2976 (w), 2931 (w), 1486 (s), 1455 (w),
1415 (vs), 1372 (m), 1353 (m), 1339 (m), 1299 (m), 1266 (vs), 1242 (s),
1203 (vs), 1129 (m), 1092 (m), 1068 (m), 1043 (m), 1007 (m), 982 (s),
915 (w), 892 (w), 832 (m), 811 (m), 779 (w), 740 (vs), 633 (w), 590 (w),
495 (m), 483 (m), 462 (m), 449 (m), 424 (s).

MS (ESI+): m/z (%) = 293 (100, [M+H]")
HRMS (E|+) : m/z fur C1sH2oN,S,
ber.: 292.1068 gef.: 292.1058
EA: ber.: C:61.60 H: 6.89 N: 9.58
gef.. C:61.51 H: 6.90 N: 9.37
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von (p-Tolylmethyl)-N,N-diethyldithiocarbamat (141)

Schl32229

S
o~ )J\S Mr = 253.43 g/mol
N
K C13H19NS>

Gemall AAVS8 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0eq), 0.43mL Triethylamin

(6.0 mmol,

0.36 mL  Kohlenstoffdisulfid (6.0 mmol, 2.0eq) wund 555mg

1-(Brommethyl)-4-methylbenzen (3.0 mmol, 1.0 eq) umgesetzt. S&ulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 9:1) ergab 683 mg von 141 (89.9%) in Form eines blassgelben

Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.42 (Cyclohexan/ EtOAc 6:1).

(CDCls, 400 MHz), & [ppm] = 7.28 (d, 3] = 7.8 Hz, 2H, C-CH-CH-C-CH3,
C-CH-CH-C-CHg), 7.12 (d, 3J=80Hz, 2H, C-CH-CH-C-CHj,
C-CH-CH-C-CH3), 451 (s, 2H, S-CH»-C), 4.04 (q,% =6.9Hz, 2H,
CH3-CH,), 3.71 (g,%J=7.1Hz, 2H, CHs-CH,), 2.33 (s, 3H, C-CHj),
1.33-1.22 (m, 6H, CH»-CHs, CH,-CHa).

(CDCls, 100 MHz), & [ppm] = 195.5 (C=S), 137.3 (C-CHs), 132.9
(S-CH-C), 129.4 (C-CH-CH-C, C-CH-CH-C), 49.5 (CH,-CHs), 46.8
(CHp-CH3), 422 (S-CH,-C), 21.3 (C-CHs), 12.6 (CH,-CHa), 11.7
(CH,-CHy).

v (em™) = 2974 (w), 2931 (w), 1513 (w), 1483 (vs), 1456 (m), 1440 (m),
1413 (vs), 1377 (m), 1353 (m), 1300 (m), 1266 (vs), 1205 (vs), 1140 (s),
1091 (w), 1068 (m), 1007 (s), 982 (s), 916 (m), 860 (w), 820 (m), 775 (w),
743 (W), 725 (W), 523 (m), 478 (m), 430 (w).

187



Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 254 (100, [M+H]")

m/z fur Cl3H19N82

ber.: 253.0959 gef.: 253.0969
ber.. C:61.61 H: 7.56 N:5.53
gef.. C:61.67 H: 7.54 N: 5.53
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von (m-Tolylmethyl)-N,N-diethyldithiocarbamat (142)

Schl32230

S
o~ )J\S Mr = 253.43 g/mol
N
K C13H19NS>

Gemall AAVS8 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0eq), 0.43mL Triethylamin

(6.0 mmol,

0.36 mL  Kohlenstoffdisulfid (6.0 mmol, 2.0eq) wund 555mg

1-(Brommethyl)-3-methylbenzen (3.0 mmol, 1.0 eq) umgesetzt. S&ulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 9:1) ergab 700 mg von 142 (92.1%) in Form eines blassgelben

Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.51 (Cyclohexan/ EtOAc 6:1).

(CDCls, 400 MHz), & [ppm] = 7.22-7.15 (m, 3H, CH,-C-CH-CH-CH),
7.11-7.05 (m, 1H, CH,-C-CH-C(CHs)), 451 (s, 2H, S-CH,-C),
4.05 (q, ) = 6.9 Hz, 2H, CH3-CH,), 3.72 (q, % =7.1 Hz, 2H, CHs3-CHy),
2.35 (s, 3H, C-CHs), 1.33-1.24 (m, 6H, CH,-CH3, CH,-CHy).

(CDCls, 100 MHz), & [ppm] = 195.4 (C=S), 138.4 (C-CH3), 135.9
(CH,-C-CH), 130.2 (C-CH-CH-CH), 128.6 (C-CH-C(CHj)), 128.4
(C-CH-CH-CH), 126.6 (C-CH-CH-CH), 49.5 (CH,-CHs), 46.9 (CH,-CH3),
42.4 (S-CH,-C), 21.5 (C-CHg), 12.6 (CH»-CHs), 11.7 (CH-CHs).

v (em™) = 2974 (w), 2931 (w), 1483 (vs), 1456 (w), 1440 (w), 1413 (vs),
1377 (m), 1353 (s), 1299 (w), 1266 (vs), 1203 (vs), 1140 (s), 1089 (w),
1066 (w), 1008 (s), 982 (s), 915 (s), 882 (w), 830 (m), 789 (m), 736 (M),
712 (m), 691 (M), 586 (), 431 (w).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 254 (100, [M+H]")

m/z fur Cl3H19N82

ber.: 253.0959 gef.: 253.0949
ber.. C:61.61 H: 7.56 N:5.53
gef.. C:61.40 H: 7.56 N:5.51

190



Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von (o-Tolylmethyl)-N,N-diethyldithiocarbamat (143)

Schl32231

S
o~ )J\S Mr = 253.43 g/mol
N
K C13H19NS>

Gemall AAVS8 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0eq), 0.43mL Triethylamin

(6.0 mmol,

0.36 mL  Kohlenstoffdisulfid (6.0 mmol, 2.0eq) wund 555mg

1-(Brommethyl)-2-methylbenzen (3.0 mmol, 1.0 eq) umgesetzt. S&ulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 9:1) ergab 737 mg von 143 (96.0%) in Form eines blassgelben

Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.49 (Cyclohexan/ EtOAc 6:1).

(CDCls, 400 MHz), 5 [ppm] = 7.39-7.33 (m, 1H, CH,-C-C(CH3)-CH-CH),
7.22-711 (m, 3H, CH,-C-CH-CH-CH), 450 (s, 2H, S-CH,-C),
4.05 (q, )= 7.1 Hz, 2H, CH3-CHy), 3.71 (g, %] =7.1 Hz, 2H, CHs-CHy),
2.41 (s, 3H, C-CHs), 1.33-1.23 (m, 6H, CH,-CHs, CH,-CHs).

(CDCls, 100 MHz), 8 [ppm] = 195.5 (C=S), 137.6 (CH,-C-CH), 133.5
(C-CH3), 130.6 (C-CH-CH-CH-CH), 128.1 (C-CH-CH-CH), 126.4
(C-CH-CH-CH-CH), 49.4 (CH,-CH3), 46.8 (CH,-CHs), 40.9 (S-CH,-C),
19.5 (C-CH3), 12.6 (CH,-CHg), 11.8 (CH,-CH).

v (cm™) = 2974 (w), 2931 (w), 1483 (vs), 1457 (m), 1439 (m), 1413 (vs),
1377 (m), 1353 (m), 1299 (m), 1266 (vs), 1204 (vs), 1140 (s), 1091 (w),
1068 (w), 1007 (s), 982 (s), 916 (s), 829 (m), 779 (m), 730 (vs), 699 (w),
596 (w), 565 (w), 446 (w), 432 (w).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 254 (100, [M+H]")

m/z fur Cl3H19N82

ber.: 253.0959 gef.: 253.0960
ber.. C:61.61 H: 7.56 N:5.53
gef.. C:61.76 H: 7.62 N: 5.57
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((4-Bromphenyl)methyl)-N,N-diethyldithiocarbamat (306)
Schi32232

S
r = 318.30 g/mol

/\NJ\S
K /\©\ C12H16BrNS2
Br

GemalR AAV8 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0eq), 0.43mL Triethylamin
(6.0mmol, 2.0eq), 0.36 mL Kohlenstoffdisulfid (6.0 mmol, 2.0eq) und 750 mg
1-Brom-4-(brommethyl)benzen (3.0 mmol, 1.0eq) umgesetzt. S&dulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 9:1) ergab 933 mg von 306 (97.8%) in Form eines blassgelben

Feststoffes.

DC: R¢= 0.49 (Cyclohexan/ EtOAc 6:1).

Fp.: 48 °C

'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.42 (d, 3J = 8.5 Hz, 2H, C-CH-CH-C-Br,
C-CH-CH-C-Br), 7.26 (d, 3% =85Hz, 2H, C-CH-CH-C-Br,
C-CH-CH-C-Br), 450 (s, 2H, S-CH,-C), 4.03 (q,%=7.1Hz, 2H,
CH3-CH,), 3.71 (q, %) =7.1 Hz, 2H, CH3-CH,), 1.27 (t, 3J=7.1 Hz, 6H,
CH,-CHs, CH,-CHg).

BC-NMR: (CDCls3, 100 MHz), & [ppm] = 194.8 (C=S), 135.6 (C-CH-CH-C-Br), 131.7
(C-CH-CH-C-Br, C-CH-CH-C-Br), 131.1 (C-CH-CH-C-Br,
C-CH-CH-C-Br), 121.4 (C-Br), 49.7 (CH,-CHs), 46.9 (CH,-CHs), 41.3
(S-CH,-C), 12.6 (CH,-CH3), 11.7 (CH,-CHs).

IR (ATR): v (em™) = 2974 (w), 2933 (w), 1483 (s), 1458 (w), 1445 (w), 1436 (w),

1414 (s), 1399 (w), 1378 (w), 1351 (w), 1339 (w), 1298 (w), 1266 (s),
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

1205 (w), 1187 (s), 1175 (w), 1145 (w), 1066 (s), 1006 (s), 985 (m),
917 (m), 829 (vs), 800 (W), 791 (W), 748 (s), 506 (vs), 496 (W), 439 (w).

m/z (%) = 318 (95, [M"*®"+H]"), 320 (100, [M®*B"+H]")

m/z fur C]_ij_GBrN82

ber.: 318.9908 gef.: 318.9922
ber.. C:45.28 H: 5.07 N: 4.40
gef.. C:45.29 H: 5.07 N: 4.57
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((3-Bromphenyl)methyl)-N,N-diethyldithiocarbamat (307)
Schl32233

S
/\NJ\S Br Mr=318.30 g/mol
K C12H16BrNS2

GemalR AAV8 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0eq), 0.43mL Triethylamin
(6.0mmol, 2.0eq), 0.36 mL Kohlenstoffdisulfid (6.0 mmol, 2.0eq) und 750 mg
1-Brom-3-(brommethyl)benzen (3.0 mmol, 1.0eq) umgesetzt. S&dulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 9:1) ergab 644 mg von 307 (67.4%) in Form eines blassgelben
Ols.

DC: R¢=0.44 (Cyclohexan/ EtOAc 6:1).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.51 (s, 1H, CH,-C-CH-C(Br)), 7.35 (d,
%)=78Hz, 1H, C-CH-CH-CH-C), 7.30 (d, 3J=7.6Hz, 1H,
C-CH-CH-CH-C), 7.15 (t, *J = 7.9 Hz, 1H, C-CH-CH-CH-C), 4.51 (s, 2H,
S-CH,-C), 4.01(q, %) =7.1Hz, 2H, CHs-CH,), 3.70 (q, 3] =7.1Hz, 2H,
CH3-CH,), 1.26 (t, %) = 7.0 Hz, 6H, CH,-CHs, CH,-CHy).

BC-NMR: (CDCls, 100 MHz), 8 [ppm] = 194.6 (C=S), 139.0 (CH,-C-CH), 132.3
(C-CH-C-Br), 130.6 (C-CH-CH-CH), 130.2 (C-CH-CH-CH), 128.1
(C-CH-CH-CH), 122.5 (C-Br), 49.8 (CH,-CH3), 46.9 (CH»-CHs), 41.3
(S-CH,-C), 12.7 (CH»-CHs3), 11.7 (CH»-CHs).

IR (ATR): v (em™) = 2978 (w), 2935 (w), 1486 (m), 1447 (W), 1416 (), 1380 (w),
1355 (w), 1327 (vs), 1380 (w), 1355 (w), 1268 (s), 1240 (w), 1205 (w),
1161 (s), 1118 (vs), 1091 (s), 1070 (vs), 1008 (m), 981 (m), 905 (m),
885 (w), 830 (), 748 (), 722 (w), 698 (s), 658 (m), 562 (W), 499 (w).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 318 (95, [M"*®"+H]"), 320 (100, [M®*B"+H]")

m/z fur C]_ij_GBrN82

ber.: 318.9908 gef.: 318.9909
ber.: C:45.28 H:5.07 N: 4.40
gef.. C:45.19 H: 5.05 N: 4.64
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((2-Bromphenyl)methyl)-N,N-diethyldithiocarbamat (308)
Schi32234

S Br
Mr = 318.30 g/mol
K C12H16BrNS2
Gemall AAVS8 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0eq), 0.43mL Triethylamin
(6.0 mmol, 2.0eq), 0.36 mL Kohlenstoffdisulfid (6.0 mmol, 2.0eq) und 750 mg

1-Brom-2-(brommethyl)benzen (3.0 mmol, 1.0eq) umgesetzt. S&dulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 9:1) ergab 802 mg von 308 (84.0%) in Form eines blassgelben

Feststoffes.

DC: R¢=0.39 (Cyclohexan/ EtOAc 6:1).

Fp.: 45 °C

'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.57-7.50 (m, 2H, CH,-C-C(Br)-CH-CH,
CH,-C-CH-CH), 7.24 (t, ®J=7.0 Hz, 1H, CH,-C-CH-CH-CH), 7.11 (t,
%)=7.1Hz, 1H, CH,-C-CH-CH-CH), 469 (s, 2H, S-CH,-C),
4.02 (q, %) = 7.1 Hz, 2H, CH3-CH,), 3.71 (q,% =7.1 Hz, 2H, CH3-CH,),
1.26 (t, % = 7.0 Hz, 6H, CH,-CH3, CH,-CHs).

BC-NMR: (CDCl3, 100 MHz), & [ppm] = 194.9 (C=S), 136.3 (CH,-C-CH), 133.0

(C-CH-CH-CH-CH), 131.7 (C-CH-CH-CH-CH), 129.3
(C-CH-CH-CH-CH), 127.7 (C-CH-CH-CH-CH), 125.1 (C-Br), 49.8
(CHp-CH3), 46.9 (CH,-CH3), 42.3 (S-CH,-C), 12.7 (CH,-CHa), 11.7
(CH,-CHy).
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

v (cm™) = 2980 (W), 2915 (w), 1489 (s), 1464 (w), 1438 (w), 1417 (s),
1398 (m), 1373 (W), 1337 (W), 1269 (), 1198 (m), 1139 (w), 1092 (w),
1066 (W), 1043 (w), 999 (s), 978 (), 845 (m), 825 (m), 775 (W), 760 (vs),
733 (vs), 687 (m), 574 (), 559 (w), 490 (w), 443 (m), 430 (m), 406 (m).

m/z (%) = 318 (95, [M"®"+H]"), 320 (100, [M**®"+H]")

m/z fur C]_ngGBrNSz

ber.: 318.9908 gef.: 318.9893
ber.: C:45.28 H:5.07 N: 4.40
gef.. C:45.23 H:5.05 N: 4.24
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((4-Fluorphenyl)methyl)-N,N-diethyldithiocarbamat (149)
Schl32235

S
r = 257.39 g/mol

/\NJ\S
K /\©\F C12H16FNS2

GemalR AAV8 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0eq), 0.43mL Triethylamin
(6.0mmol, 2.0eq), 0.36 mL Kohlenstoffdisulfid (6.0 mmol, 2.0eq) wund 0.37 mL
1-Fluor-4-(brommethyl)benzen (3.0 mmol, 1.0eq) umgesetzt. S&ulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 9:1) ergab 709 mg von 149 (91.8%) in Form eines blassgelben
Ols.

DC: R¢= 0.40 (Cyclohexan/ EtOAc 6:1).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.38-7.31 (m, 2H, C-CH-CH-C-F,
C-CH-CH-C-F), 7.01-6.93 (m, 2H, C-CH-CH-C-F, C-CH-CH-C-F), 4.51
(s, 2H, S-CH,-C), 4.02 (q,%=7.1Hz, 2H, CHsCH,), 3.70
(9, *J = 7.1 Hz, 2H, CH3-CHy), 1.29-1.22 (m, 6H, CH,-CH3, CH,-CHs).

BC-NMR: (CDCls, 100 MHz), § [ppm] = 195.0 (C=S), 162.2 (d, YJcr = 245.6 Hz,
C-F), 132.1 (d, *Jcr = 2.4 Hz, C-CH-CH-C-F), 131.1 (d, %Jcr = 8.7 Hz,
C-CH-CH-C-F, C-CH-CH-C-F), 115.5 (d, 2Jcf = 21.2 Hz, C-CH-CH-C-F,
C-CH-CH-C-F), 49.7 (CH,-CHs), 46.9 (CH,-CH3), 41.3 (S-CH,-C), 12.6
(CH,-CHg), 11.7 (CH,-CHa).

IR (ATR): v (em™) = 2976 (w), 2932 (W), 1507 (vs), 1484 (vs), 1458 (m), 1441 (m),
1414 (vs), 1378 (m), 1354 (m), 1267 (vs), 1219 (vs), 1206 (vs), 1156 (m),
1140 (m), 1089 (m), 1068 (m), 1007 (s), 982 (s), 916 (m), 828 (vs),
774 (w), 754 (W), 730 (W), 677 (W), 564 (W), 527 (S), 486 (s), 418 (W).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 258 (100, [M+H]")

m/z fur C]_2H16FNSZ

ber.: 257.0708 gef.: 257.0696
ber.: C:56.00 H: 6.27 N: 5.44
gef.. C.56.16 H: 6.35 N: 5.53
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((3-Fluorphenyl)methyl)-N,N-diethyldithiocarbamat (150)
Schl32236

S
o~ )J\S F Mr=257.39 g/mol
N
K C12H16FNS2

GemalR AAV8 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0eq), 0.43mL Triethylamin
(6.0mmol, 2.0eq), 0.36 mL Kohlenstoffdisulfid (6.0 mmol, 2.0eq) wund 0.37mL
1-Fluor-3-(brommethyl)benzen (3.0 mmol, 1.0eq) umgesetzt. S&ulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 9:1) ergab 733 mg von 150 (95.0%) in Form eines blassgelben
Ols.

DC: R¢=0.47 (Cyclohexan/ EtOAc 6:1).

'H-NMR: (CDCls, 400 MHz), § [ppm] = 7.28-7.22 (m, 1H, CH,-C-CH-CH-CH), 7.15
(d, 3=76Hz, 1H, C-CH-CH-CH-C), 7.09 (d, 31=8.2Hz 1H,
C-CH-CH-CH-C), 6.96-6.92 (m, 1H, C-CH-C), 4.54 (s, 2H, S-CH,-C),
4.03(q, %) =7.1Hz, 2H, CH3-CH,), 3.72 (q,% =7.1 Hz, 2H, CHs-CH,),
1.27 (t, % = 7.1 Hz, 6H, CH,-CH3, CH»-CHs).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 194.7 (C=S), 162.8 (d, *Jcr = 245.6 Hz,
C-F), 139.0 (d, %Jcr=7.7 Hz, C-CH-CH-C-F), 130.1 (d, %Jcr=8.7 Hz,
C-CH-CH-CH-C-F), 125.1 (d, “Jcr=1.9 Hz, C-CH-CH-CH-C-F), 116.3
(d, %cg=222Hz, C-CH-C-F), 1144 (d, Z“cr=21.2Hz
C-CH-CH-CH-C-F), 49.8 (CH»-CH3), 46.9 (CH,-CHs), 41.5 (S-CH,-C),
12.6 (CH,-CHs), 11.7 (CH,-CHs).

IR (ATR): v (cm™) = 2976 (w), 2932 (w), 1614 (w), 1567 (m), 1485 (vs), 1458 (m),
1443 (s), 1415 (vs), 1378 (m), 1354 (m), 1266 (vs), 1202 (vs), 1138 (s),
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Experimenteller Teil

Dithiocarbamat-Derivate

1091 (w), 1069 (m), 1008 (m), 981 (s), 942 (s), 916 (s), 878 (m), 830 (M),
784 (s), 742 (m), 715 (m), 681 (s), 596 (W), 562 (W), 543 (W), 438 (m).

MS (ESI+): m/z (%) = 258 (100, [M+H]")
HRMS (E|+) : m/z fur C1oH1gFNS,
ber.: 257.0708 gef.: 257.0691
EA: ber.. C:56.00 H: 6.27 N: 5.44
gef.. C:56.10 H: 6.34 N: 5.37
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((2-Fluorphenyl)methyl)-N,N-diethyldithiocarbamat (151)

Schl32237
S F
o~ )J\S M = 257.39 g/mol
N
K C12H16FNS2

GemalR AAV8 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0eq), 0.43mL Triethylamin
(6.0mmol, 2.0eq), 0.36 mL Kohlenstoffdisulfid (6.0 mmol, 2.0eq) wund 0.37mL
1-Fluor-2-(brommethyl)benzen (3.0 mmol, 1.0eq) umgesetzt. S&ulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 9:1) ergab 714 mg von 151 (92.0%) in Form eines blassgelben
Ols.

DC: R¢=0.47 (Cyclohexan/ EtOAc 6:1).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.50-7.42 (m, 1H, CH,-C-C(F)-CH-CH),
7.26-7.14 (m, 1H, CH,-C-C(F)-CH-CH), 7.09-6.95 (m, 2H,
CH,-C-CH-CH), 458 (s, 2H, S-CH»-C), 4.03 (q,3]=6.9 Hz, 2H,
CH3-CH,), 371 (q,%=6.9Hz, 2H, CHs-CHp), 1.29-1.19 (m, 6H,
CH,-CHs, CH,-CHy).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 195.0 (C=S), 161.2 (d, 'Jcr=247.6 Hz,
C-F), 131.6 (d, *Jcr= 7.9 Hz, CH-CH-CH-C-F), 129.4 (d, %Jcr=7.7 Hz,
C-CH-CH-CH-CH-C-F), 124.3 (d, “Jcr = 2.9 Hz, C-CH-CH-CH-CH-C-F),
123.6 (d, %cr=145Hz, C-C-F), 1155 (d, 2Jcr=21.2Hz,
C-CH-CH-CH-CH-C-F), 49.7 (CH,-CH3), 46.9 (CH,-CHj), 35.1
(S-CH,-C), 12.6 (CH,-CH3), 11.7 (CH,-CHs).

IR (ATR): v (cm™) = 2975 (w), 2932 (w), 1585 (w), 1486 (vs), 1454 (m), 1414 (vs),
1378 (w), 1354 (m), 1267 (vs), 1229 (s), 1204 (vs), 1140 (s), 1090 (m),
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Experimenteller Teil

Dithiocarbamat-Derivate

1068 (m), 1007 (m), 982 (m), 941 (w), 916 (M), 889 (W), 866 (W), 830 (m),
751 (vs), 697 (w), 685 (W), 587 (W), 564 (W), 526 (W), 437 (W).

MS (ESI+): m/z (%) = 258 (100, [M+H]")
HRMS (E|+) : m/z fur C1oH1gFNS,
ber.: 257.0708 gef.: 257.0714
EA: ber.. C:56.00 H: 6.27 N: 5.44
gef.. C:56.24 H: 6.33 N: 5.52
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ([4-(Trifluormethyl)phenyl]methyl)-N,N-diethyldithiocarbamat (152)

Schl32238
S

/\NJJ\S/\@ r = 307.40 g/mol
K CF Ci3Hi6F3NS2

3

Gemall AAVS8 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0eq), 0.43mL Triethylamin

(6.0 mmol,

0.36 mL  Kohlenstoffdisulfid (6.0 mmol, 2.0eq) und 717 mg

1-(Brommethyl)-4-(trifluormethyl)benzen (3.0 mmol, 1.0 eq) umgesetzt. Saulenchromatographie

an Kieselgel (Cyclohexan/ EtOAc 9:1) ergab 769 mg von 152 (86.4%) in Form eines blassgelben

Ols.

DC:

IH-NMR:

BC-NMR:

IR (ATR):

R¢=0.39 (Cyclohexan/ EtOACc 6:1).

(CDCls, 400 MHz), & [ppm] = 7.55 (d, %) = 8.2 Hz, 2H, C-CH-CH-C-CF;,
C-CH-CH-C-CF3), 7.50 (d, % =82Hz, 2H, C-CH-CH-C-CF;
C-CH-CH-C-CF3), 4.61 (s, 2H, S-CH»-C), 4.03 (q,%)=7.1Hz, 2H,
CH3-CH,), 3.72 (q, %) =7.1 Hz, 2H, CH3-CH,), 1.27 (t, 3J=7.1 Hz, 6H,
CH,-CHgs, CH,-CHa).

(CDCls, 100 MHz), & [ppm] = 194.5 (C=S), 141.1 (S-CH,-C), 129.7
(C-CH-CH-C-CF3, C-CH-CH-C-CFs), 129.2 (q, 2cr = 31.8 Hz, C-CFy),
1255 (g, *Jor = 8.8 Hz, C-CH-CH-C-CFs, C-CH-CH-C-CF3), 121.5 (g,
Ucr = 271.7 Hz, CFs), 49.9 (CH»-CHs), 46.9 (CH,-CHs), 41.2 (S-CH,-C),
12.6 (CH-CH3), 11.6 (CH,-CHy).

v (cm™) = 2978 (w), 1616 (w), 1486 (m), 1458 (w), 1442 (w), 1415 (s),
1379 (w), 1355 (w), 1320 (vs), 1301 (w), 1268 (s), 1207 (m), 1161 (s),
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Experimenteller Teil

Dithiocarbamat-Derivate

1117 (vs), 1064 (vs), 1008 (s), 981 (s), 916 (m), 870 (w), 850 (w), 828 (m),
753 (W), 699 (W), 616 (W), 591 (W), 563 (W), 503 (W), 411 (w).

MS (ESI+): m/z (%) = 308 (100, [M+H]")
HRMS (E|+) : m/z fur C13H1gF3NS>
ber.: 307.0676 gef.. 307.0673
EA: ber.. C:50.79 H: 5.25 N: 4.56
gef.. C:50.81 H:5.28 N: 4.83
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ([3-(Trifluormethyl)phenyl]methyl)-N,N-diethyldithiocarbamat (153)

Schl32239

S
/\NJ\S CF; M: = 307.40 g/mol
K Cu13H16F3NS2

Gemall AAV8 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0 eq), 0.43 mL Triethylamin

(6.0 mmol,

0.36 mL  Kohlenstoffdisulfid (6.0 mmol, 2.0eq) und 717 mg

1-(Brommethyl)-3-(trifluormethyl)benzen (3.0 mmol, 1.0 eq) umgesetzt. Saulenchromatographie

an Kieselgel (Cyclohexan/ EtOAc 9:1) ergab 873 mg von 153 (94.8%) in Form eines blassgelben

Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.43 (Cyclohexan/ EtOAc 6:1).

(CDCls, 400 MHz), & [ppm] = 7.63 (s, 1H, CH,-C-CH-C(CFs)), 7.58 (d,
%)=76Hz, 1H, C-CH-CH-CH-C), 7.49 (d, 3J=7.8Hz, 1H,
C-CH-CH-CH-C), 7.41 (t, *J = 7.8 Hz, 1H, C-CH-CH-CH-C), 4.61 (s, 2H,
S-CH,-C), 4.03(q, %) =7.1Hz, 2H, CHs-CH,), 3.72 (q, 3] =7.1Hz, 2H,
CH3-CH,), 1.27 (t, %) = 7.0 Hz, 6H, CH,-CHs, CH,-CHy).

(CDCls, 100 MHz), & [ppm] = 194.4 (C=S), 137.9 (CH,-C), 132.9
(CH,-C-CH-CH-CH-C), 130.8 (q, 2Jcr=31.8Hz, C-CFs), 129.1
(CH,-C-CH-CH-CH-C), 126.1 (q, %Jcr= 3.9 Hz, C-CH-C-CF3), 124.3 (q,
*Jcr = 3.9 Hz, C-CH-CH-CH-C-CF3), 124.1 (q, }cr = 272.6 Hz, CF3), 49.9
(CH»-CH3), 46.9 (CH,-CHs3), 41.3 (S-CH,-C), 12.6 (CH,-CH3), 11.6
(CH2-CHy).

v (cm™) = 2974 (w), 2931 (W), 1567 (W), 1484 (s), 1458 (m), 1440 (vs),
1414 (m), 1377 (s), 1352 (w), 1299 (m), 1266 (vs), 1204 (vs), 1140 (s),
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Experimenteller Teil

Dithiocarbamat-Derivate

1090 (w), 1068 (s), 1007 (s), 981 (s), 916 (m), 885 (M), 855 (M), 829 (s),
784 (m), 736 (M), 716 (W), 683 (s), 665 (S), 580 (W), 495 (W), 429 (m).

MS (ESI+): m/z (%) = 308 (100, [M+H]")
HRMS (E|+) : m/z fur C13H1gF3NS>
ber.: 307.0676 gef.. 307.0682
EA: ber.. C:50.79 H: 5.25 N: 4.56
gef.. C:50.81 H:5.29 N: 4.50
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ([2-(Trifluormethyl)phenyl]methyl)-N,N-diethyldithiocarbamat (154)

Schl32240

3 r = 307.40 g/mol

S CF3
/\NJ\S
K C13H16F3NS>

Gemall AAVS8 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0eq), 0.43mL Triethylamin

(6.0 mmol,

0.36 mL  Kohlenstoffdisulfid (6.0 mmol, 2.0eq) und 717 mg

1-(Brommethyl)-2-(trifluormethyl)benzen (3.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie

an Kieselgel (Cyclohexan/ EtOAc 9:1) ergab 860 mg von 154 (93.3%) in Form eines blassgelben

Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.40 (Cyclohexan/ EtOAc 6:1).

(CDCls, 400 MHz), 5 [ppm] = 7.69 (d, 3] = 7.6 Hz, 1H, CH-C-CF3), 7.61
(d, 3J=8.0 Hz, 1H, C-CH-CH-CH-CH-C-CF3), 7.47 (t, 3J=7.6 Hz, 1H,
C-CH-CH-CH-CH-C-CF3), 7.34 (t, ®J = 7.6 Hz, 1H, CH-CH-C-CF3), 4.80
(s, 2H, S-CHpC), 4.04 (q,%=6.9Hz 2H, CHsCHy), 3.71
(0, 3] = 6.9 Hz, 2H, CHs-CH}), 1.31-1.22 (m, 6H, CH,-CHs, CH,-CHy).

(CDCls, 100 MHz), & [ppm] = 194.8 (C=S), 135.6 (CH,-C), 132.2
(CH,-C-CH-CH-CH-CH-C-CF3), 132.1 (CH,-C-CH-CH-CH-CH-C-CFs),
128.9 (q, Ucr=29.9 Hz, C-CF3), 127.6 (CH,-C-CH-CH-CH-CH-C-CF3),
126.0 (g, *Jcr=5.8 Hz, CH-C-CFs), 124.4 (q, YJcr= 274.1 Hz, CFs3), 50.0
(CH,-CHs), 46.9 (CH,-CHs), 38.3 (S-CH,-C), 12.6 (CH,-CH3), 11.6 (CH,-
CHa).

v (cm™) = 2978 (w), 2934 (w), 1486 (m), 1416 (s), 1379 (w), 1355 (w),
1312 (s), 1296 (s), 1267 (s), 1206 (m), 1173 (m), 1113 (vs), 1058 (s),
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Experimenteller Teil

Dithiocarbamat-Derivate

1035 (vs), 1007 (m), 981 (m), 916 (m), 889 (w), 858 (w), 828 (w),
764 (vs), 710 (w), 652 (m), 596 (w), 561 (w), 506 (w), 471 (w), 435 (w).

MS (ESI+): m/z (%) = 308 (100, [M+H]")
HRMS (E|+) : m/z fur C13H1gF3NS>
ber.: 307.0676 gef.: 307.0656
EA: ber.. C:50.79 H: 5.25 N: 4.56
gef.. C:50.72 H:5.33 N: 4.68
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((3-Cyanphenyl)methyl)-N,N-diethyldithiocarbamat (159)
Schi32241

S
/\NJ\S CN M = 264.41 g/mol
K Ci13H17N2S2

GemalR AAV8 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0eq), 0.43mL Triethylamin
(6.0mmol, 2.0eq), 0.36 mL Kohlenstoffdisulfid (6.0 mmol, 2.0eg) und 588 mg
3-(Brommethyl)benzonitril (3.0 mmol, 1.0 eq) umgesetzt. S&dulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 9:1) ergab 742 mg von 159 (93.6%) in Form eines gelben Ols.

DC: R¢=0.29 (Cyclohexan/ EtOAc 6:1).

'H-NMR: (CDCls, 400 MHz), § [ppm] = 7.65 (s, 1H, CH,-C-CH-C-CN), 7.60 (d,
%)=89Hz, 1H, C-CH-CH-CH-C), 7.49 (d, 3J=7.8Hz 1H,
C-CH-CH-CH-C), 7.37 (t, %) = 7.8 Hz, 1H, C-CH-CH-CH-C), 4.56 (s, 2H,
S-CH,-C), 3.99 (q, *J =6.9 Hz, 2H, CH3-CH,), 3.70 (g, %) =7.1Hz, 2H,
CH3-CH,), 1.29-1.20 (m, 6H, CH»-CHa, CH,-CHa).

BC-NMR: (CDCls, 100 MHz), 5 [ppm] = 194.0 (C=S), 138.9 (CH,-C-CH), 133.9
(C-CH-C-CN), 132.8 (C-CH-CH-CH), 131.0 (C-CH-CH-CH), 129.4
(C-CH-CH-CH), 118.8 (C-CN), 1125 (C-CN), 50.0 (CH,-CH3), 47.0
(CH,-CHs3), 40.6 (S-CH,-C), 12.7 (CH,-CHs3), 11.6 (CH,-CHs).

IR (ATR): v (em™) = 2975 (w), 2932 (W), 2228 (W), 1464 (s), 1457 (w), 1440 (vs),
1415 (m), 1378 (m), 1353 (w), 1299 (m), 1267 (vs), 1201 (vs), 1141 (s),
1091 (w), 1067 (m), 1007 (m), 980 (s), 913 (s), 829 (M), 799 (M), 744 (W),
706 (W), 683 (s), 606 (W), 561 (W), 539 (W), 496 (W), 461 (W), 429 (W).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 265 (100, [M+H]")

m/z fur 013H17N252

ber.: 264.0755 gef.: 264.0757
ber.: C:59.05 H:6.10 N: 10.59
gef.. C:59.18 H:6.18 N: 10.63
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((2-Cyanphenyl)methyl)-N,N-diethyldithiocarbamat (160)
Schi32242

r = 264.41 g/mol

S CN
/\NJ\S
K C13H17N2S2

Gemall AAVS8 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0eq), 0.43mL Triethylamin
(6.0mmol, 2.0eq), 0.36 mL Kohlenstoffdisulfid (6.0 mmol, 2.0eq) und 588 mg
2-(Brommethyl)benzonitril (3.0 mmol, 1.0 eq) umgesetzt. Séulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 9:1) ergab 755 mg von 160 (95.2%) in Form eines gelben Ols.

DC: R¢=0.31 (Cyclohexan/ EtOAc 6:1).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.68 (d, 3] = 7.8 Hz, 1H, CH-C-CN), 7.61
(d, 3 =7.6 Hz, 1H, C-CH-CH-CH-CH-C-CN), 7.51 (t, *J=7.7 Hz, 1H,
CH-CH-CH-CH-C-CN), 7.33 (t, %) = 7.6 Hz, 1H, CH-CH-CH-CH-C-CN),
479 (s, 2H, S-CH,-C), 4.01 (q,%J=7.1Hz, 2H, CHs-CH,), 3.72
(9,%=7.1Hz,2H, CHs;-CH,), 1.26(, 3%=7.0Hz, 6H, CH,-CHs,
CHo-CHj).

BC-NMR: (CDCls, 100 MHz), 5 [ppm] = 193.9 (C=S), 141.2 (C-C-CN), 133.0
(C-CH-CH-CH-CH-C-CN), 1329 (C-CH-CH-CH-CH-C-CN), 130.8
(C-CH-CH-CH-CH-C-CN), 127.9 (C-CH-CH-CH-CH-C-CN), 117.6
(C-CN), 113.0 (C-CN), 50.0 (CH,-CHs), 47.0 (CH,-CH3), 39.4 (S-CH,-C),
12.7 (CH2-CHs), 11.6 (CH»-CHs).

IR (ATR): v (em™) = 2975 (), 2932 (W), 2224 (W), 1485 (vs), 1444 (m), 1415 (vs),
1378 (w), 1353 (m), 1299 (m), 1267 (vs), 1202 (vs), 1141 (s), 1090 (w),
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Dithiocarbamat-Derivate

1067 (m), 1007 (m), 981 (s), 916 (s), 851 (W), 828 (M), 754 (vs), 702 (W),
686 (W), 600 (W), 556 (W), 496 (W), 459 (W), 429 ().

MS (ESI+): m/z (%) = 265 (100, [M+H]")
HRMS (E|+) : m/z flr C13H17N>S»
ber.: 264.0755 gef.: 264.0749
EA: ber.. C:59.05 H: 6.10 N: 10.59
gef.. C:58.72 H: 6.10 N: 10.54
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Dithiocarbamat-Derivate

Darstellung von ((3-Methoxyphenyl)methyl)-N,N-diethyldithiocarbamat (145)

Schl32243

S |
/\NJ\S O M = 269.43 g/mol
K Ci13H19NO S

Gemall AAVS8 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0eq), 0.43mL Triethylamin

(6.0 mmol,

0.36 mL  Kohlenstoffdisulfid (6.0 mmol, 2.0eq) wund 603 mg

1-(Brommethyl)-3-methoxybenzen (3.0 mmol, 1.0 eq) umgesetzt. Sdaulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 9:1) ergab 635 mg von 145 (78.6%) in Form eines blassgelben

Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.35 (Cyclohexan/ EtOAc 6:1).

(CDCl;, 400MHz), & [ppm] = 722 (t, 31=7.8Hz 1H,
C-CH-CH-CH-C-OMe), 6.97 (s, 1H, C-CH-C-OMe), 6.96-6.92 (m, 1H,
C-CH-CH-CH-C-OMe), 6.82-6.77 (m, 1H, C-CH-CH-CH-C-OMe), 4.51
(s, 2H, S-CH»-C), 4.03 (g, %J = 7.1 Hz, 2H, CH3-CH,), 3.78 (s, O-CHa),
371 (q,%J=7.1Hz, 2H, CHs-CH), 1.30-1.21(m, 6H, CH,-CHs,
CH,-CH).

(CDCls, 100 MHz), & [ppm] = 195.2 (C=S), 159.8 (C-OMe), 137.6
(CH,-C-CH), 129.7 (C-CH-CH-CH-C-OMe), 121.8
(C-CH-CH-CH-C-OMe), 114.9 (C-CH-C-OMe), 113.2
(C-CH-CH-CH-C-OMe), 55.3 (O-CHs), 49.6 (CH,-CHs), 46.9 (CH,-CH),
42.3 (S-CH,-C), 12.6 (CH,-CHg), 11.7 (CH»-CH).

v (em™) = 2974 (w), 2932 (w), 1598 (m), 1583 (w), 1485 (s), 1453 (m),
1437 (m), 1414 (vs), 1377 (w), 1353 (w), 1296 (w), 1262 (vs), 1203 (vs),
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Dithiocarbamat-Derivate

1141 (s), 1089 (w), 1068 (w), 1042 (m), 1007 (m), 981 (s), 914 (w),
870 (w), 830 (m), 783 (m), 736 (W), 714 (w), 689 (m), 561 (W), 431 ().

MS (ESI+): m/z (%) = 270 (100, [M+H]+)
HRMS (E|+) : m/z flr C13H1gNOS,
ber.: 269.0908 gef.: 269.0918
EA: ber.. C:57.95 H:7.11 N: 5.20
gef.. C:57.89 H: 7.06 N:5.15
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Dithiocarbamat-Derivate

Darstellung von ((3,5-Dimethoxyphenyl)methyl)-N,N-diethyldithiocarbamat (146)

Schl32244

/\NJ\S/\@O . = 299.45 g/mol
K C14H21NO2S2

Gemall AAVS8 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0eq), 0.43mL Triethylamin

(6.0 mmol,

0.36 mL  Kohlenstoffdisulfid (6.0 mmol, 2.0eq) und 693 mg

1-(Brommethyl)-3,5-dimethoxybenzen (3.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 9:1) ergab 829 mg von 146 (92.1%) in Form eines blassgelben

Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.32 (Cyclohexan/ EtOAc 6:1).

(CDCls, 400 MHz), & [ppm] = 6.55-6.51 (m, 2H, CH,-C-CH-C-OMe,
CH,-C-CH-C-OMeg), 6.35-6.32 (m, 1H, C(-OMe)-CH-C(-OMe)), 4.54 (s,
2H, S-CH»-C), 4.02 (g, %] = 7.1 Hz, 2H, CH3-CH,), 3.76 (s, 6H, O-CHs,
0-CHg), 3.70 (g, 3] = 7.0 Hz, 2H, CH3-CH}), 1.29-1.20 (m, 6H, CH»-CHs,
CH,-CHs).

(CDCls, 100 MHz), & [ppm] = 195.2 (C=S), 160.9 (C-OMe, C-OMe),
138.3 (CH,-C-CH), 107.4 (C-CH-C-OMe, C-CH-C-OMe), 99.6
C(-OMe)-CH-C(-OMe)), 55.4 (O-CHs), 49.6 (CH,-CHs), 46.9 (CH,-CHs),
42.5 (S-CH,-C), 12.6 (CH,-CHg), 11.7 (CH»-CH).

v (em™) = 2973 (w), 2932 (w), 2835 (W), 1592 (vs), 1485 (m), 1456 (s),
1414 (vs), 1377 (W), 1345 (m), 1321 (m), 1297 (m), 1266 (vs), 1202 (vs),
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Dithiocarbamat-Derivate

1142 (vs), 1091 (w), 1057 (vs), 1007 (s), 982 (s), 916 (s), 828 (vs),
775 (w), 747 (w), 724 (w), 686 (m), 592 (w), 561 (w), 495 (w), 429 (w).

MS (ESI+): m/z (%) = 300 (100, [M+H]")
HRMS (E|+) : m/z fur C14H,1NO2S,
ber.: 299.1014 gef.: 299.1021
EA: ber.. C:56.15 H: 7.07 N: 4.68
gef.. C:55.67 H: 7.02 N: 4.78
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Dithiocarbamat-Derivate

Darstellung von ((4-1sopropylphenyl)methyl)-N,N-diethyldithiocarbamat (309)
Schi32245

S
/\NJ\S r = 281.48 g/mol
k C15H23NS>

GemalR AAV8 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0eq), 0.43mL Triethylamin
(6.0mmol, 2.0eq), 0.36 mL Kohlenstoffdisulfid (6.0 mmol, 2.0eq) und 639 mg
4-(Isopropyl)benzylbromid (3.0 mmol, 1.0 eq) umgesetzt. Sadulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 7:1) ergab 697 mg von 309 (82.6%) in Form eines blassgelben Ols.

DC: R¢= 0.47 (Cyclohexan/ EtOAc 6:1).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.31 (d, 3 = 8.4 Hz, 2H, C-CH-CH-C-CH,
C-CH-CH-C-CH), 7.17 (d, % =82Hz, 2H, C-CH-CH-C-CH,
C-CH-CH-C-CH), 450 (s, 2H, S-CH,-C), 4.04 (q,3]=7.1Hz, 2H,
CH3-CH,), 3.71 (q,%=7.1Hz, 2H, CHs-CH,), 2.96-2.83 (m, 1H,
C-CH-(CHa),), 1.35-1.20 (m, 12H, CH,-CHs, CH,-CHs, C-CH-(CHa),).

BC-NMR: (CDCl3, 100 MHz), & [ppm] = 195.5 (C=S), 148.3 (C-CH-(CHs),), 133.1
(S-CH»-C), 1295 (CHy-C-CH-CH-C, CH,-C-CH-CH-C), 126.8
(CH,-C-CH-CH-C, CH,-C-CH-CH-C), 49.5 (CH,-CHj3), 46.8 (CH,-CH3),
42.2 (S-CH,-C), 33.9 (C-CH), 24.1 (C-CH-(CHs),), 12.6 (CH,-CHs), 11.7
(CH2-CHy).

IR (ATR): v (cm™) = 2958 (m), 2931 (w), 2870 (w), 1510 (w), 1484 (s), 1458 (w),
1440 (w), 1413 (vs), 1378 (m), 1353 (m), 1300 (w), 1266 (vs), 1207 (s),
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MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

1140 (m), 1092 (w), 1068 (m), 1053 (w), 1008 (s), 983 (s), 916 (m),
864 (W), 829 (s), 775 (W), 717 (W), 555 (m), 497 (W), 431 (), 410 (w).
m/z (%) = 282 (100, [M+H]")

m/z fur CisH23NS,

ber.: 281.1272 gef.: 281.1281
ber.: C:64.00 H: 8.24 N: 4.98
gef.. C:63.95 H: 8.23 N: 5.05
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Dithiocarbamat-Derivate

Darstellung von ((4-Benzoylphenyl)methyl)-N,N-diethyldithiocarbamat (138)
Schi32246

/\N)J\S O O r = 343.51 g/mol
K C19H21NOS2

GemalR AAV8 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0eq), 0.43mL Triethylamin
(6.0 mmol, 2.0eq), 0.36 mL Kohlenstoffdisulfid (6.0 mmol, 2.0eq) und 825mg
4-(Brommethyl)benzophenon (3.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 9:1) ergab 911 mg von 138 (88.5%) in Form eines blassgelben Ols.

DC: R¢=0.32 (Cyclohexan/ EtOAc 6:1).

'H-NMR: (CDCls, 400 MHz), 8 [ppm] = 7.76-7.64 (M, 4H, CHgenzophenony), 7-55-7.49
(M, 1H, CHgenzophenony), 7.47-7.35 (M, 4H, CHgenzophenon), 4.60 (s, 2H,
S-CH,-C), 3.99 (g, %) =7.0 Hz, 2H, CH3-CH,), 3.69 (q, ] =6.9 Hz, 2H,
CH3-CHy), 1.26-1.18 (m, 6H, CH,-CHa, CH,-CHs).

BC-NMR: (CDCl;, 100 MHz), & [ppm] = 1962 (C=S), 1945 (C=0), 1417
(Cq (Benzophenon)),  137.6  (Cq (Benzophenon)),  136.6  (Cq (Benzophenon)),  132.5
(Ct (Benzophenon)),  130.4  (Ct @enzophenon)),  130.0  (Ct (Benzophenon)),  129.3
(Ct (enzophenon)), 128.4 (C (enzophenon)), 49.9 (CH»-CHj3), 46.9 (CH,-CHs),
41.4 (S-CHp-C), 12.6 (CH-CHs), 11.7 (CHo-CH).

IR (ATR): v (cm™) = 2974 (w), 2931 (w), 1653 (s), 1604 (m), 1577 (w), 1485 (m),

1444 (w), 1413 (s), 1376 (w), 1353 (w), 1314 (m), 1300 (m), 1267 (vs),
1206 (s), 1175 (w), 1141 (m), 1091 (w), 1069 (w), 1007 (w), 981 (m),
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Dithiocarbamat-Derivate

937 (m), 916 (s), 872 (w), 829 (m), 791 (w), 751 (w), 717 (w), 698 (vs),
634 (w), 615 (w), 562 (w), 496 (w), 429 (w).

MS (ESI+): m/z (%) = 344 (100, [M+H]")
HRMS (E|+) : m/z flr C19H»1NOS,
ber.: 343.1065 gef.: 343.1041
EA: ber.. C:66.43 H: 6.16 N: 4.08
gef.. C:66.52 H: 6.26 N: 4.34
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Dithiocarbamat-Derivate

Darstellung von ((4-Methylsulfanylphenyl)methyl)-N,N-diethyldithiocarbamat (147)
Schi32247

r = 285.49 g/mol

A~ s
K /\©\8/ Ci13H19NSs3

GemalR AAV8 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0eq), 0.43mL Triethylamin
(6.0mmol, 2.0eq), 0.36 mL Kohlenstoffdisulfid (6.0 mmol, 2.0eg) und 651 mg
1-(Brommethyl)-4-methylsulfanylbenzen (3.0 mmol, 1.0 eq) umgesetzt. Saulenchromatographie
an Kieselgel (Cyclohexan/ EtOAc 9:1) ergab 783 mg von 147 (91.4%) in Form eines farblosen

Feststoffes.

DC: R¢= 0.44 (Cyclohexan/ EtOAc 6:1).

Fp.: 72 °C

'H-NMR: (CDCls, 400MHz), & [ppm] = 730 (d, %=80Hz, 2H,
C-CH-CH-C-S-CH;, C-CH-CH-C-S-CHs), 7.18 (d, *J=7.9Hz, 2H,
C-CH-CH-C-S-CH;, C-CH-CH-C-S-CH3), 4.49 (s, 2H, S-CH,-C),
4.03 (q, %1 = 6.9 Hz, 2H, CH3-CH,), 3.71 (q,%=7.1 Hz, 2H, CH3-CHy),
2.45 (s, 1H, S-CHs), 1.33-1.21 (m, 6H, CH,-CH3, CH,-CHa).

BC-NMR: (CDCl;, 100 MHz), & [ppm] = 195.2 (C=S), 137.8 (C-S-CHs), 133.0

(CH,-C-CH), 130.0 (C-CH-CH-C-S-CH3, C-CH-CH-C-S-CHj), 126.8
(C-CH-CH-C-S-CHs, C-CH-CH-C-S-CHj), 49.6 (CH,-CHs), 46.8
(CH,-CH3), 41.8 (S-CH,-C), 15.9 (C-CH-CH-C-S-CHs), 12.6 (CH,-CHj),
11.7 (CH2-CHs).
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IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 2972 (w), 2929 (w), 1485 (vs), 1456 (w), 1435 (w), 1415 (vs),
1379 (w), 1351 (m), 1296 (m), 1266 (vs), 1205 (vs), 1140 (m), 1122 (w),
1093 (w), 1070 (s), 1005 (s), 983 (s), 915 (s), 825 (vs), 789 (W), 774 (W),
746 (s), 699 (W), 567 (W), 511 (vs), 494 (w), 444 (w), 413 ().

m/z (%) = 286 (100, [M+H]")

m/z fur C13H19N83

ber.: 285.0680 gef.: 285.0683
ber.: C:54.69 H:6.71 N:4.91
gef.. C:54.90 H:6.70 N: 4.79
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Dithiocarbamat-Derivate

Darstellung von ((4-Methoxyphenyl)methyl)-N,N-diethyldithiocarbamat (148)
Schi32248

r = 269.43 g/mol

/\N)LS
K no/ C13H1sNOS>

GemalR AAV8 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0eq), 0.43mL Triethylamin
(6.0mmol, 2.0eq), 0.36 mL Kohlenstoffdisulfid (6.0 mmol, 2.0eq) und 470 mg
1-(Chlormethyl)-4-methoxybenzen (3.0 mmol, 1.0 eq) umgesetzt. Sdaulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 9:1) ergab 728 mg von 148 (90.6%) in Form eines farblosen

Feststoffes.

DC: R¢= 0.34 (Cyclohexan/ EtOAc 6:1).

Fp.: 35°C

'H-NMR: (CDCls, 400MHz), & [ppm] = 730 (d, %=89Hz, 2H,
C-CH-CH-C-O-CHs, C-CH-CH-C-O-CH3), 6.83 (d, % =8.8Hz, 2H,
C-CH-CH-C-O-CHs, C-CH-CH-C-O-CH3), 4.46 (s, 2H, S-CH,-C),
4.02(q,%J=6.9Hz,2H, CHs-CH,), 376 (s, 1H, O-CHj;), 3.71
(9, *J = 7.1 Hz, 2H, CH3-CHy), 1.30-1.18 (m, 6H, CH,-CH3, CH,-CHs).

BC-NMR: (CDCl3, 100 MHz), & [ppm] = 195.4 (C=S), 159.1 (C-O-CHs), 130.7

(C-CH-CH-C-O-CH;, C-CH-CH-C-O-CH3), 127.8 (CH,-C-CH), 114.1
(C-CH-CH-C-O-CH;, C-CH-CH-C-O-CHg), 55.4 (O-CH3), 49.4
(CHp-CH3), 46.8 (CH,-CHj), 41.9 (S-CH,-C), 12.6 (CH,-CHa), 11.7
(CH,-CHy).
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Dithiocarbamat-Derivate

IR (ATR): v (em™) = 2977 (w), 2931 (w), 1507 (w), 1485 (s), 1451 (w), 1413 (w),
1374 (s), 1344 (w), 1299 (w), 1266 (m), 1247 (vs), 1231 (w), 1208 (s),
1190 (m), 1181 (m), 1171 (w), 1140 (w), 1116 (w), 1093 (w), 1071 (w),
1031 (m), 1011 (m), 981 (M), 917 (m), 845 (w), 831 (vs), 791 (W), 752 (m),
736 (W), 699 (W), 569 (W), 542 (), 523 (5), 501 (W), 453 (W), 424 (W),

MS (ESI+): m/z (%) = 270 (100, [M+H]")
HRMS (E|+) : m/z fur C13H19NOS,
ber.: 269.0908 gef.: 269.0911
EA: ber.. C:57.95 H:7.11 N: 5.20
gef.. C:58.15 H:7.16 N:5.13
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Dithiocarbamat-Derivate

Darstellung von ([4-(1,2,3-Thiadiazol-4-yl)phenyl]Jmethyl)-N,N-diethyldithiocarbamat (139)

Schl32249
S
/\N)J\S r = 323.50 g/mol
K \ N N C14H17N3S3
S

Gemall AAVS8 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0eq), 0.43mL Triethylamin

(6.0 mmol,

0.36 mL  Kohlenstoffdisulfid (6.0 mmol, 2.0eq) wund 765 mg

4-[4-(Brommethyl)phenyl]thiadiazol (3.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an

Kieselgel (Cyclohexan/ EtOAc 6:1) ergab 500 mg von 139 (51.6%) in Form eines braunen

Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

R¢=0.16 (Cyclohexan/ EtOAc 6:1).
144 °C

(DMSO-Dg, 400 MHz), & [ppm] = 9.55 (s, 1H, C-CH-C), 8.05 (d,
3] = 8.5 Hz, 2H, C-CH-CH-C-C, C-CH-CH-C-C), 7.53 (d, %) = 8.2 Hz, 2H,
C-CH-CH-C-C, C-CH-CH-C-C), 457 (s, 2H, S-CH,-C),
3.95 (g, 0 = 6.9 Hz, 2H, CH3-CH,), 3.71 (g, %) =7.1 Hz, 2H, CH3-CH,),
1.21-1.13 (m, 6H, CH,-CHs, CH»-CHs).

(DMSO-Ds, 100 MHz), & [ppm] = 193.8 (C=S), 162.1 (C-CH-CH-C-C),
1385 (CH,-C-CH), 1337 (C-CH-S), 1305 (C-CH-CH-C-C,
C-CH-CH-C-C), 130.2 (C-CH-CH-C-C), 127.7 (C-CH-CH-C-C,
C-CH-CH-C-C), 49.8 (CHy-CHs), 47.1 (CHy-CHs), 40.8 (S-CHp-C), 13.0
(CH2-CHs), 11.9 (CH,-CH).
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Dithiocarbamat-Derivate

IR (ATR): v (em™) = 3076 (w), 2973 (w), 2962 (w), 1487 (s), 1453 (m), 1417 (w),
1375 (vs), 1353 (w), 1341 (w), 1297 (m), 1267 (vs), 1225 (w), 1206 (vs),
1194 (w), 1124 (s), 1093 (w), 1070 (w), 1041 (m), 1006 (w), 979 (s),
916 (s), 889 (m), 852 (m), 820 (w), 790 (vs), 773 (m), 756 (s), 709 (w),
682 (w), 636 (W), 626 (w), 592 (w), 565 (m), 541 (vs), 503 (m), 431 (m).

MS (ESI+): m/z (%) = 324 (100, [M+H]")
HRMS (E|+) : m/z fur C14H17N3S3
ber.: 323.0585 gef.: 323.0594
EA: ber.: C:51.98 H:5.30 N:12.99
gef.. C:51.94 H: 5.54 N: 12.98
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Dithiocarbamat-Derivate

Darstellung von ((4-Phenoxyphenyl)methyl)-N,N-diethyldithiocarbamat (140)

Schl32253

S
r = 331.50 g/mol

/\NJ\S
K /\QO /© CisH21NOS:

Gemall AAVS8 wurden 0.62 mL Diethylamin (6.0 mmol, 2.0eq), 0.43mL Triethylamin

(6.0 mmol,

0.36 mL  Kohlenstoffdisulfid (6.0 mmol, 2.0eq) und 825mg

1-(Brommethyl)-4-phenoxybenzen (3.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 8:1) ergab 850 mg von 140 (85.5%) in Form eines blassgelben

Ols.

DC:

IH-NMR:

BC-NMR:

IR (ATR):

R¢= 0.42 (Cyclohexan/ EtOAc 6:1).

(CDCls, 400 MHz), § [ppm] = 7.38-7.25 (m, 4H, CHppeny), 7.10-6.88 (m,
5H, CHptenyl), 4.49 (s, 2H, S-CHo-C), 4.06-3.96 (m, 2H, CHs-CHy),
3.77-3.64 (m, 2H, CH3-CH2), 1.32-1.20 (m, 6H, CHz-CH3, CH2-CH3).

(CDCls, 100 MHz), & [ppm] = 195.2 (C=S), 157.0 (Cq@heny), 156.7
(Cq phenyn), 133.6 (Cq prenyn), 130.8 (Ct(prenyny), 129.8 (Ci(phenyn), 123.4
(Cterenyny), 119.0 (Cqt(phenyny), 118.8 (Ci(phenyy), 49.5 (CH,-CHs), 46.8
(CH,-CH3), 41.6 (S-CH,-C), 12.6 (CH,-CH3), 11.7 (CH,-CHy).

v (em™) = 2975 (w), 2931 (w), 1588 (m), 1504 (m), 1484 (vs), 1455 (w),
1440 (w), 1414 (s), 1353 (w), 1300 (w), 1267 (m), 1230 (vs), 1206 (vs),
1164 (m), 1140 (m), 1068 (m), 1007 (m), 982 (m), 916 (m), 869 (s),
829 (m), 748 (M), 690 (s), 564 (W), 547 (W), 504 (M), 432 (W), 411 (w).

229



Experimenteller Teil

MS (EI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 331 (100, [M]")

m/z fur ClgH21N082

ber.: 331.1065 gef.: 331.1064
ber.: C:65.22 H: 6.39 N: 4.23
gef.. C:65.38 H: 6.43 N: 4.15
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Dithiocarbamat-Derivate

Darstellung von (2-(1-Piperidyl)ethyl)-N,N-diethyldithiocarbamat (175)
Schi32274

C12H2aN2S2

S r = 260.46 g/mol
g N

676 mg Diethyldithiocarbamat-Natrium (3.0 mmol, 1.0 eq) und 0.65 mL Triethylamin (9.0 mmol,
3.0 eq) wurden in 15 mL Acetonitril gelost, 15 Minuten geruhrt, anschlieend mit 829 mg 1-(2-
Chlorethyl)piperidinhydrochlorid (4.5 mmol, 1.5eq) versetzt und 10 Stunden bei
Raumtemperatur geruhrt. Das Losungsmittel ~ wurde  am Rotavapor  entfernt.
Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 1:3) ergab 732 mg von 175 (93.7%) in

Form eines blassgelben Ols.
DC: R¢=0.29 (Cyclohexan/ EtOAc 1:3).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 4.00 (q, %) = 7.1 Hz, 2H, CH3-CH,), 3.72
(9, %) =7.1Hz, 2H, CHs-CH,), 3.43 (t, %) =7.6 Hz, 2H, S-CH»-CH»-N),
261 (t,%=76Hz 2H, S-CH,-CH»-N), 249-238 (m, 4H,
S-CHp-CHp-N-CHy,  S-CHp-CH,-N-CH,),  1.60-151  (m,  4H,
S-CHp-CHy-N-CH»-CH,, S-CHp-CH,-N-CHp-CHy), 1.44-1.36 (m, 2H,
S-CHp-CHy-N-CH2-CH,-CH,), 1.25(t, 3J=7.1Hz, 6H, CH,-CHs,
CHo-CHj).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 195.8 (C=S), 57.9 (S-CH,-CH,), 54.7
(S-CHy-CH2-N-CH,-CH»-CH,), 54.4 (S-CH»-CH,-N-CH,-CH,-CH,), 49.6
(CH-CH3), 468  (CH»-CHz), 342  (S-CHp-CH,), 266
(S-CHy-CH-N-CH,-CH»-CH,), 26.0 (S-CHp-CHy-N-CH,-CHp-CHy), 24.5
(S-CHp-CH,-N-CH,-CH,-CHy), 12.5 (CH»-CHs), 11.7 (CH,-CHs).
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Dithiocarbamat-Derivate

IR (ATR): v (ecm™) = 2977 (w), 2934 (s), 2854 (W), 2794 (W), 2757 (W), 2097 (W),
2003 (w), 1485 (s), 1456 (M), 1441 (m), 1414 (vs), 1378 (m), 1354 (s),
1303 (W), 1267 (vs), 1206 (vs), 1141 (s), 1117 (w), 1107 (w), 1094 (m),
1069 (m), 1040 (m), 1013 (m), 982 (vs), 917 (s), 861 (w), 832 (w), 793 (s),
776 (W), 745 (W), 592 (W), 563 (W), 498 (W), 463 (w), 430 (m).

MS (ESI+): m/z (%) = 261 (100, [M+H]")
HRMS (E|+) : m/z fur C1oH24N,S»
ber.: 260.1381 gef.: 260.1398
EA: ber.. C:55.34 H:9.29 N: 10.76
gef.. C:55.14 H:9.24 N: 10.58
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Dithiocarbamat-Derivate

Darstellung von (2-Morpholinoethyl)-N,N-diethyldithiocarbamat (176)
Schi32275

S e _
/\NJ\S/\/N\) r = 262.44 g/mol
K C11H22N20S2

676 mg Diethyldithiocarbamat-Natrium (3.0 mmol, 1.0 eq) und 0.65 mL Triethylamin (9.0 mmol,
3.0 eq) wurden in 15 mL Acetonitril gelost, 15 Minuten geruhrt, anschliefend mit 837 mg 1-(2-
Chlorethyl)morpholinhydrochlorid (4.5 mmol, 1.5eq) versetzt und 10 Stunden bei
Raumtemperatur geruhrt. Das Losungsmittel ~ wurde  am Rotavapor  entfernt.
Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 1:3) ergab 573 mg von 176 (72.8%) in

Form eines blassgelben Ols.
DC: R¢=0.30 (Cyclohexan/ EtOAc 1:3).

'H-NMR: (CDCl;, 400 MHz), & [ppm] = 4.00 (q,%=7.1Hz, 2H, CHs-CH,),
3.78-3.65 (M, 4H, S-CHy-CH,-N-CHa-CHj,, S-CH,-CH,-N-CH,-CH,), 3.43
(9,%=7.1Hz, 2H, CHs;-CH,), 2.72-2.63 (m, 2H, S-CHy-CHx-N),
2.55-2.44 (m, 6H, S-CH,-CH,-N, S-CH,-CH,-N-CH,, S-CHa-CHa-N-CHy),
1.24 (t, *J = 7.1 Hz, 6H, CH,-CH3, CH,-CHy).

BC-NMR: (CDCl;, 100MHz), & [ppm] = 1955 (C=S), 67.0
(S-CH2-CH,-N-CH3-CH,-0),  66.9  (S-CH,-CH,-N-CH,-CH,-0),  57.5
(S-CH,-CH,-N-CH,-CH,-0, S-CH,-CH,-N-CH,-CH,-0), 53.5

(S-CH»-CH)), 49.6 (CH,-CHs), 46.8 (CH,-CHsg), 33.9 (S-CH,-CHy), 12.6
(CH,-CHg), 11.7 (CH,-CHa).

IR (ATR): v (em™) = 2962 (w), 2935 (w), 2856 (w), 2808 (W), 2103 (w), 1486 (m),
1455 (m), 1442 (m), 1416 (s), 1379 (w), 1355 (m), 1302 (m), 1267 (vs),
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

1205 (s), 1140 (s), 1115 (vs), 1094 (w), 1069 (m), 1034 (w), 1003 (m),
981 (s), 915 (s), 866 (W), 832 (m), 808 (M), 775 (W), 751 (W), 666 (W),
624 (W), 609 (W), 594 (W), 564 (W), 495 (W), 432 (W), 410 (w).

m/z (%) = 263 (100, [M+H]")

m/z fur C11H22N2052

ber.: 262.1174 gef.: 262.1198
ber.. C:50.34 H: 8.45 N: 10.67
gef.: C:49.93 H: 8.45 N: 10.63
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Dithiocarbamat-Derivate

5.2 Imidazol-1-dithiocarboxylat-Derivate

Darstellung von Imidazol-1-carbodithiosaurebenzylester (216)

N

Schl32027

S

P] r = 234.34 g/mol
7N~ S

— C11H10N2S2

Gemall AAV9 wurden 170 mg Imidazol (2.5 mmol, 1.0 eq), 531 mg Kaliumphosphat (2.5 mmol,
1.0 eg), 0.45 mL Kohlenstoffdisulfid (7.5 mmol, 3.0 eq) und 0.30 mL Benzylbromid (2.5 mmol,
1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel (Pentan/ EtOAc 5:1) ergab 202 mg von
216 (34.5%) in Form eines gelbbraunen Ols.

DC:

IH-NMR:

BC-NMR:

IR (ATR):

R¢=0.19 (Cyclohexan/ EtOAc 4:2).

(CDCls, 400 MHz), 5 [ppm] = 8.57 (s, 1H, N-CH=N), 7.76-7.71 (m, 1H,
N-CH=CH-N), 7.42-7.29 (m, 5H, CHgengyp), 7.08-7.03 (m, 1H,
N-CH=CH-N), 4.97 (s, 2H, S-CH,-C)

(CDCls, 100 MHz), & [ppm] = 197.0 (C=S), 133.4 (S-CH,-C), 130.2
(N-CH=N-CH-CH), 1295 (C-CH-CH), 129.1 (C-CH-CH), 1285
(C-CH-CH-CH), 117.6 (N-CH=N-CH-CH), 42.0 (S-CH,-C).

v (em™) = 3124 (w), 3024 (w), 2912 (w), 1669 (w), 1578 (w), 1541 (m),
1495 (w), 1479 (w), 1448 (m), 1389 (w), 1367 (w), 1325 (m), 1261 (w),
1243 (w), 1180 (w), 1147 (w), 1099 (w), 1056 (s), 933 (s), 894 (m),
839 (s), 826 (vs), 750 (vs), 737 (vs), 698 (m), 656 (vs), 618 (vs), 475 (w).
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 235 (100, [M+H]*), 257 (55, [M+Na]")

m/z fur 011H10N252

ber.: 234.0285 gef.: 234.0295
ber.: C:56.38 H: 4.30 N:11.95
gef.. C:56.41 H: 4.57 N:11.82
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Dithiocarbamat-Derivate

Darstellung von Imidazol-1-dithiocarbonsauremethylester (220)

Schl32028

S

NN
\—/ CsHsN2S2

M = 158.24 g/mol

Gemall AAV9 wurden 204 mg Imidazol (3.0 mmol, 1.0 eq), 637 mg Kaliumphosphat (3.0 mmol,
1.0 eq), 0.55 mL Kohlenstoffdisulfid (9.0 mmol, 3.0 eq) und 0.19 mL Methyliodid (3.0 mmol,
1.0 eq) umgesetzt. Saulenchromatographie an Kieselgel (Pentan/ EtOAc 70:30) ergab 270 mg

von 220 (68.3%) in Form eines gelbbraunen Ols.

DC:

IH-NMR:

BC-NMR:

IR (ATR):

MS (ESI+):

HRMS (El+) :

R¢=0.20 (Cyclohexan/ EtOAc 3:1).

(CDCls, 400 MHz), § [ppm] = 8.55 (s, 1H, N-CH=N), 7.87-7.81 (m, 1H,
N-CH=CH-N), 7.18-7.14 (m, 1H, N-CH=CH-N), 2.80 (s, 3H, S-CHs).

(CDCls, 100 MHz), & [ppm] = 198.9 (C=S), 131.2 (N-CH=N-CH-CH),
117.6 (N-CH=N-CH-CH), 20.0 (S-CHs).

v (cm™) = 3119 (w), 3027 (w), 2852 (w), 1600 (w), 1529 (w), 1494 (w),
1470 (m), 1453 (m), 1366 (m), 1323 (w), 1273 (s), 1239 (s), 1220 (vs),
1132 (w), 1107 (m), 1092 (m), 1056 (s), 1003 (s), 969 (m), 925 (w),
925 (w), 890 (w), 832 (vs), 745 (m), 709 (s), 696 (s), 662 (s), 642 (s),
614 (m), 561 (m), 536 (m), 517 (m), 482 (m), 437 (m), 411 (m).

m/z (%) = 159 (100, [M+H]"), 181 (55, [M+Na]")

m/z fur CsHeN5S,
ber.: 157.9972 gef.: 157.9979
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EA:

ber.:
gef.:

Dithiocarbamat-Derivate

C.37.95
C.38.15

H: 3.82
H: 4.03
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Dithiocarbamat-Derivate

Darstellung von Methyl-2-(imidazol-1-yl-thiocarbonylsulfanyl)acetat (222)

N

Schl32031

S
%N)Lsﬁro\
O

r = 216.28 g/mol

C7HsN202S2

GemalR AAV9 wurden 170 mg Imidazol (2.5 mmol, 1.0 eq), 531 mg Kaliumphosphat (2.5 mmol,
1.0 eq), 0.45 mL Kohlenstoffdisulfid (7.5 mmol, 3.0 eq) und und 0.23 mL Methyl-2-bromacetat
(2.5 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel (DCM/ MeOH 90:10) ergab
267 mg von 222 (49.4%) in Form eines dunkelbraunen Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

MS (ESI+):

HRMS (El+) :

R¢=0.23 (DCM/ MeOH 95:5).

(CDCl3, 400 MHz), & [ppm] = 8.47 (s, 1H, N-CH=N), 7.77 (m, 1H,
N-CH=CH-N), 7.11 (m, 1H, N-CH=CH-N), 4.19 (s, 2H, S-CH,-COOMe),
3.76 (s, 3H, O-CHy).

(CDCls, 100 MHz), & [ppm] = 196.2 (C=S), 167.1 (C=0), 131.9
(N-CH=N-CH-CH), 1182 (N-CH=N-CH-CH), 53.3 (O-CH3), 38.5
(S-CH,-COOMe).

v (em™) = 3120 (w), 3000 (w), 2950 (w), 2571 (w), 1972 (w), 1730 (m),
1677 (m), 1583 (), 1434 (s), 1368 (s), 1323 (m), 1253 (s), 1193 (s),
1127 (m), 1062 (s), 1007 (m), 932 (w), 827 (m), 756 (s), 697 (M), 661 (M),
636 (M), 480 (w).

m/z (%) = 217 (100, [M+H]")

m/z fur C11H10N205S,
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EA:

Dithiocarbamat-Derivate

ber.: 216.0027 gef.: 216.0020
ber.: C:38.87 H:3.73 N: 12.95
gef.. C:38.62 H: 4.08 N: 12.46
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Dithiocarbamat-Derivate

Darstellung von (2-(1,3-Dioxan-2-yl)ethyl)imidazol-1-dithiocarboxylat (311)

N

Schl32032

S O/j r = 258.36 g/mol
//\NJ\SMO

C10H14N202S>

Gemall AAV9 wurden 170 mg Imidazol (2.5 mmol, 1.0 eq), 531 mg Kaliumphosphat (2.5 mmol,

1.0 eq),

Kohlenstoffdisulfid (7.5 mmol, 3.0eq) und 0.34 mL

2-(2-Bromethyl)-1,3-dioxan (2.5 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel
(DCM/ MeOH 90:10) ergab 438 mg von 311 (67.8%) in Form eines gelben Feststoffes.

DC:

Fp.:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.11 (Cyclohexan/ EtOAc 9:2).

43 °C

(CDCls, 400 MHz), & [ppm] = 8.51 (s, 1H, N-CH=N), 7.80 (m, 1H,
N-CH=CH-N), 7.12 (m, 1H, N-CH=CH-N), 4.65 (t, %J=4.9 Hz,
1H, CH,-CH-0), 4.13-4.07 (m, 2H, CH-O-CHH-CH,, CH-O-CHH-CH)),
3.79-3.72 (m, 2H, CH-O-CHH-CHj,, CH-O-CHH-CH,), 3.49-3.44 (m, 2H,
S-CH,-CHy), 2.13-2.08 (m, 1H, O-CH,-CHH-CH,-0), 2.07-2.00 (m, 2H,
S-CH,-CHj), 1.38-1.31 (m, 1H, O-CH,-CHH-CH,-0).

(CDCls, 100 MHz), & [ppm] = 198.1 (C=S), 131.2 (N-CH=N-CH-CH),
118.0 (N-CH=N-CH-CH), 100.3 (CH,-CH-0), 67.0 (O-CH,-CH,), 32.8
(S-CH,), 31.6 (S-CH2-CH,), 25.6 (O-CH,-CH,-CHy).

v (em™?) = 3101 (w), 2963 (W), 1620 (w), 1525 (w), 1466 (W), 1456 (W),
1436 (w), 1402 (w), 1368 (m), 1323 (m), 1291 (m), 1273 (m), 1255 (m),
1227 (m), 1218 (m), 1140 (m), 1121 (m), 1110 (s), 1089 (m), 1062 (s),
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Dithiocarbamat-Derivate

1046 (s), 1026 (s), 998 (vs), 942 (m), 925 (m), 878 (m), 830 (vs), 779 (m),
745 (), 639 (s), 611 (M), 501 (W), 487 (W), 472 (w), 401 (s).

MS (ESI+): m/z (%) = 259 (100, [M+H]")
HRMS (E|+) : m/z flr C1oH14N>05S,
ber.: 258.0497 gef.: 258.0519
EA: ber.. C:46.49 H: 5.46 N: 10.84
gef.. C:46.53 H: 5.49 N: 10.85
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Dithiocarbamat-Derivate

Darstellung von ((2-Nitrophenyl)methyl)imidazol-1-dithiocarboxylat (312)
Schl32090

M = 279.34 g/mol

\?' C11HoN3O2S>

Gemadll AAV9 wurden 408 mg Imidazol (6.0 mmol, 1.0eq), 1272 mg Kaliumphosphat
(6.0 mmol, 1.0eq), 1.08 mL Kohlenstoffdisulfid (18.0 mmol, 3.0eq) und 1296 mg
2-Nitrobenzylbromid (6.0 mmol, 1.0 eqg) umgesetzt. Saulenchromatographie an Kieselgel
(EtOAC) ergab 630 mg von 312 (42.7%) in Form eines gelben Ols.

DC: R¢= 0.51 (EtOAC).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 8.41 (s, 1H, N-CH=N), 8.08 (d, %J = 8.2 Hz,
1H, C-C(NO,)-CH), 7.74 (d, 3] = 8.2 Hz, 1H, C-CH-CH-CH-CH-C(NO)),
771-769 (m, 1H, N-CH=CH-N), 759 (t, %=76Hz 1H,
C-CH-CH-CH-CH-C(NO3)), 7.48 (t, 3)=7.3 Hz, 1H,
C-CH-CH-CH-CH-C(NO,)), 7.08-7.03 (m, 1H, N-CH=CH-N), 4.99 (s, 2H,
S-CH,-C).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 197.2 (C=S), 148.3 (C-NO;), 134.0
(C(NO,)-CH), 133.0 (C-CH-CH-CH-CH), 131.8 (N-CH=N-CH-CH), 130.7
(S-CH,-C), 129.6 (C-CH-CH-CH-CH), 125.7 (C-CH-CH-CH-CH), 117.8
(N-CH=N-CH-CH), 38.5 (S-CH,-C).

IR (ATR): v (em™) = 3122 (w), 2857 (w), 2139 (W), 1845 (w), 1675 (w), 1608 (w),

1577 (w), 1519 (vs), 1464 (s), 1417 (w), 1366 (s), 1340 (s), 1267 (vs),
1237 (s), 1216 (vs), 1101 (m), 1087 (), 1040 (s), 999 (s), 889 (m),
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Dithiocarbamat-Derivate

845 (m), 824 (s), 807 (m), 785 (m), 746 (m), 707 (s), 662 (m), 639 (s),
611 (m), 581 (m), 534 (m), 484 (m).

MS (ESI+): m/z (%) = 280 (100, [M+H]")
HRMS (E|+) : m/z flr C11HoN3O5S,
ber.: 279.0136 gef.: 279.0177
EA: ber.. C:47.30 H: 3.25 N: 15.04
gef.. C:47.06 H: 341 N: 14.70
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Dithiocarbamat-Derivate

Darstellung von ((3-Nitrophenyl)methyl)imidazol-1-dithiocarboxylat (313)
Schl32092

Mr = 279.34 g/mol

N//\NJLS N©2
\9/ C11HoN3O2S>

GemalR AAV9 wurden 408 mg Imidazol (6.0 mmol, 1.0eq), 1272 mg Kaliumphosphat
(6.0mmol, 1.0eq), 1.08 mL Kohlenstoffdisulfid (18.0 mmol, 3.0eq) und 1296 mg
3-Nitrobenzylbromid (6.0 mmol, 1.0 eq) umgesetzt. Saulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 1:1) ergab 364 mg von 313 (21.7%) in Form eines gelben Feststoffes.

DC: R¢=0.19 (Cyclohexan/ EtOAc 1:1).
Fp.: 98 °C
'H-NMR: (CDCl3, 400 MHz), 6 [ppm] = 8.46 (s, 1H, N-CH=N), 8.27 (s, 1H,

C-CH-C(NOy)), 8.17 (d, *J=82Hz, 1H, C-CH-CH-CH-C(NOy)),
7.78-7.76 (m, 1H, N-CH=CH-N), 7.75-7.72 (m, 1H, C-CH-CH-CH-C),
754 (t, 31=7.6Hz, 1H, C-CH-CH-CH-C(NO,)), 7.13-7.09 (m, 1H,
N-CH=CH-N), 4.71 (s, 2H, S-CH,-C).

BC-NMR: (CDCl;, 100 MHz), & [ppm] = 196.1 (C=S), 148.5 (C-NO,), 136.5
(S-CH,-C), 135.5 (C-CH-CH-CH-C), 131.9 (N-CH=N-CH-CH), 129.9
(C-CH-CH-CH-C), 124.4 (C-CH-C), 123.3 (C-CH-CH-CH-C), 117.9
(N-CH=N-CH-CH), 40.1 (S-CH,-C).

IR (ATR): v (em™) = 3743 (w), 3152 (w), 3133 (w), 3064 (w), 2916 (w), 1665 (W),
1581 (w), 1520 (), 1477 (w), 1464 (w), 1366 (vs), 1317 (m), 1295 (m),
1273 (vs), 1219 (vs), 1102 (s), 1050 (vs), 1010 (m), 920 (w), 888 (w),
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Dithiocarbamat-Derivate

870 (w), 835 (s), 806 (s), 754 (w), 713 (s), 681 (m), 670 (m), 640 (s),
604 (W), 587 (W), 539 (W), 529 (W), 492 (W), 420 (), 400 (m).

MS (ESI+): m/z (%) = 280 (100, [M+H]")
HRMS (E|+) : m/z flr C11HoN3O5S,
ber.: 279.0136 gef.: 279.0153
EA: ber.. C:47.30 H: 3.25 N: 15.04
gef.. C:47.15 H: 3.34 N: 14.50

246



Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((4-Nitrophenyl)methyl)imidazol-1-dithiocarboxylat (226)

Schl32094

//\NJ\S/\@ r = 279.34 g/mol
N\//
NO C11H9N3O2S2

Gemall AAV9 wurden 204 mg Imidazol (3.0 mmol, 1.0 eq), 637 mg Kaliumphosphat (3.0 mmol,
1.0eqg), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0eq) und 648 mg 4-Nitrobenzylbromid
(3.0 mmol, 1.0 eq) umgesetzt. Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 2:1)

ergab 369 mg von 226 (44.0%) in Form eines orangen Feststoffes.

DC:

Fp.:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.10 (Cyclohexan/ EtOAc 2:1).
87 °C

(CDCls, 400 MHz), & [ppm] = 8.53 (s, 1H, N-CH=N), 8.21 (d, %] = 8.5 Hz,
2H, CH»-C-CH-CH-C(NO,), CH,-C-CH-CH-C(NQy)), 7.79-7.77 (m, 1H,
N-CH=CH-N), 7.58 (d, *J=85Hz, 2H, CH,-C-CH-CH-C(NO,),
CH,-C-CH-CH-C(NO,)), 7.16-7.13 (m, 1H, N-CH=CH-N), 4.71 (s, 2H,
S-CH,-C).

(CDCls, 100 MHz), & [ppm] = 194.9 (C=S), 146.9 (C-NO,), 143.4
(S-CH»-C), 130.2 (N-CH=N-CH-CH), 1295 (C-CH-CH), 124.1
(C-CH-CH), 117.6 (N-CH=N-CH-CH), 40.2 (S-CH,-C).

v (cm™) = 3469 (w), 3136 (w), 3118 (w), 2923 (w), 1594 (w), 1491 (m),
1460 (m), 1416 (m), 1389 (m), 1368 (m), 1343 (m), 1310 (m), 1295 (m),

1266 (s), 1223 (vs), 1167 (w), 1103 (w), 1086 (w), 1069 (w), 1046 (s),
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Dithiocarbamat-Derivate

1028 (m), 991 (s), 905 (w), 887 (w), 974 (w), 858 (w), 823 (s), 801 (W),
777 (), 758 (M), 734 (W), 704 (s), 639 (s), 569 (W), 483 (W), 411 (w).

MS (ESI+): m/z (%) = 280 (100, [M+H]")
HRMS (E|+) : m/z flr C11HoN3O5S,
ber.: 279.0136 gef.: 279.0129
EA: ber.. C:47.30 H: 3.25 N: 15.04
gef.. C:46.92 H: 3.29 N: 14.45
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Dithiocarbamat-Derivate

Darstellung von Phenethylimidazol-1-dithiocarboxylat (314)

Schl32103

j\ @ . = 248.37 g/mol
7>N" S

N \9’ C12H12N2S2

Gemall AAV9 wurden 204 mg Imidazol (3.0 mmol, 1.0 eq), 637 mg Kaliumphosphat (3.0 mmol,
1.0eq), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0eq) und 0.41 mL Phenethylbromid
(3.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 2:1)

ergab 497 mg von 314 (66.7%) in Form eines gelben Ols.

DC:

IH-NMR:

BC-NMR:

IR (ATR):

R¢= 0.35 (Cyclohexan/ EtOAc 2:1).

(CDCls, 400 MHz), & [ppm] = 8.48 (s, 1H, N-CH=N), 7.79-7.77 (m, 1H,
N-CH=CH-N), 7.37-7.24 (m, 5H, CHgheny), 7.11-7.09 (m, 1H,
N-CH=CH-N), 3.64 (t, 3J=7.7Hz, 2H, S-CH,-CH,-C), 3.08 (t,
%) = 7.7 Hz, 2H, S-CH2-CH,-C).

(CDCls, 100 MHz), § [ppm] = 197.9 (C=S), 139.0 (S-CH»-CH,-C), 131.5
(N-CH=N-CH-CH), 128.9 (C-CH-CH), 128.7 (C-CH-CH), 127.1
(N-CH=N-CH-CH), 127.0 (C-CH-CH-CH), 117.9 (N-CH=N-CH-CH),
38.1 (S-CH,-CHy), 33.8 (S-CH,-CHy).

v (em™) = 3119 (w), 3061 (w), 3026 (w), 2918 (w), 1584 (w), 1527 (w),
1495 (w), 1464 (m), 1454 (m), 1395 (m), 1366 (vs), 1267 (vs), 1239 (vs),
1215 (vs), 1101 (m), 1087 (s), 1042 (vs), 1001 (vs), 914 (w), 888 (w),
828 (vs), 728 (s), 695 (vs), 640 (vs), 611 (m), 535 (m), 507 (m), 490 (m).
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 249 (100, [M+H]")

m/z fur ClZH12N282

ber.: 248.0442 gef.: 248.0449
ber.: C:58.03 H: 4.87 N:11.28
gef.. C:57.80 H:4.99 N:11.51
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Dithiocarbamat-Derivate

Darstellung von (3-Phenylpropyl)imidazol-1-dithiocarboxylat (316)

NS

Schl32105

S
Mr = 262.39 g/mol

— C13H14N2S2

Gemall AAV9 wurden 204 mg Imidazol (3.0 mmol, 1.0 eq), 637 mg Kaliumphosphat (3.0 mmol,
1.0 eq), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0 eq) und 0.46 mL 1-Brom-3-phenylpropan

(3.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 5:1)

ergab 511 mg von 316 (64.9%) in Form eines gelben Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.15 (Cyclohexan/ EtOAc 4:2).

(CDCls, 400 MHz), § [ppm] = 8.48 (s, 1H, N-CH=N), 7.80-7.78 (m, 1H,
N-CH=CH-N), 7.35-7.14 (m, 5H, CHgpnenyy), 7.13-7.08 (m, 1H,
N-CH=CH-N), 3.39 (t, ®J=7.5Hz, 2H, S-CH,-CH,-CH,-C), 2.88 (t,
3J=75Hz, 2H, S-CHpCH,-CH,-C), 2.16-207 (m, 2H,
S-CH,-CH,-CH,-C).

(CDCls, 100 MHz), & [ppm] = 195.1 (C=S), 140.5 (S-CH»-CH,-C), 131.5
(N-CH=N-CH-CH), 128.7 (C-CH-CH), 128.6 (C-CH-CH), 126.4
(N-CH=N-CH-CH), 126.4 (C-CH-CH-CH), 117.9 (N-CH=N-CH-CH),
36.2 (S-CHy-CH,-CHy), 36.1 (S-CH2-CH,-CHy), 35.0 (S-CH,-CH,-CHy).

v (em™) = 3120 (w), 3084 (w), 3061 (w), 3025 (w), 2921 (w), 1527 (w),
1495 (w), 1464 (s), 1454 (m), 1397 (w), 1366 (vs), 1268 (vs), 1237 (vs),
1216 (vs), 1100 (m), 1088 (s), 1043 (vs), 1001 (vs), 909 (w), 889 (w),
828 (vs), 741 (vs), 697 (vs), 640 (vs), 611 (m), 591 (m), 535 (m), 490 (m).
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 263 (100, [M+H]")

m/z fur 013H14N252

ber.: 262.0598 gef.: 262.0569
ber.. C:59.51 H:5.38 N: 10.68
gef.. C:59.73 H:5.36 N:10.71
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Dithiocarbamat-Derivate

Darstellung von (4-Phenylbutyl)imidazol-1-dithiocarboxylat (317)

Schl32106

)SJ\ /\/\Q M = 276.42 g/mol
N7 NS

\9’ C14H16N2S2

Gemall AAV9 wurden 204 mg Imidazol (3.0 mmol, 1.0 eq), 637 mg Kaliumphosphat (3.0 mmol,
1.0 eq), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0 eq) und 639 mg 1-Brom-4-phenylbutan
(3.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 4:1)

ergab 569 mg von 317 (68.6%) in Form eines gelben Ols.

DC:

IH-NMR:

BC-NMR:

IR (ATR):

R¢=0.14 (Cyclohexan/ EtOAc 4:1).

(CDCl3, 400 MHz), & [ppm] = 8.47 (s, 1H, N-CH=N), 7.77-7.71 (m, 1H,
N-CH=CH-N), 7.31-7.10 (m, 5H, CHgpheny), 7.10-7.05 (m, 1H,
N-CH=CH-N), 3.36 (t, 3J = 7.1 Hz, 2H, S-CH,-CH,-CH,-CH,-C), 2.66 (t,
%)=75Hz, 2H, S-CH-CH,-CH,-CH»-C), 1.85-1.73 (m, 4H,
S-CH,-CH,-CH,-CH,-C).

(CDCl;, 100 MHz), & [ppm] = 1982 (C=S), 1417
(S-CHp-CHp-CH»-CH,-C), 1357  (N-CH=N-CH-CH), 1315
(N-CH=N-CH-CH), 128.6 (C-CH-CH, C-CH-CH), 1285 (C-CH-CH,
C-CH-CH), 126.1 (C-CH-CH-CH), 117.9 (N-CH=N-CH-CH), 36.9
(S-CH,-CH,-CHp-CHy), 35.4 (S-CH,-CH,-CH,-CHy), 30.7
(S-CH,-CH,-CH,-CHy), 27.1 (S-CHp-CH,-CH,-CH,).

v (em™) = 3119 (w), 3083 (w), 3060 (W), 3024 (W), 2931 (w), 1527 (w),
1494 (w), 1463 (m), 1397 (W), 1365 (s), 1267 (vs), 1236 (s), 1215 (vs),
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Dithiocarbamat-Derivate

1100 (m), 1088 (s), 1042 (s), 1001 (vs), 909 (w), 889 (w), 827 (vs), 740 (s),
696 (vs), 640 (vs), 611 (w), 585 (w), 569 (w), 535 (w), 493 (w).

MS (ESI+): m/z (%) = 277 (100, [M+H]")
HRMS (E|+) : m/z flr C14H16N>S>
ber.: 276.0755 gef.. 276.0777
EA: ber.. C:60.83 H: 5.83 N: 10.13
gef.. C:60.75 H:5.79 N: 10.14
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Dithiocarbamat-Derivate

Darstellung von (5-Phenylpentyl)imidazol-1-dithiocarboxylat (318)

— C1s5H18N2S2

Schl32109

S
Mr = 290.45 g/mol

Gemall AAV9 wurden 150 mg Imidazol (2.2 mmol, 1.0 eq), 467 mg Kaliumphosphat (2.2 mmol,
1.0 eq), 0.40 mL Kohlenstoffdisulfid (6.6 mmol, 3.0 eq) und 0.41 mL 1-Brom-5-phenylpentan
(2.2 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 4:1)

ergab 355 mg von 318 (55.6%) in Form eines gelben Ols.

DC:

'H-NMR:

BC-NMR:

R¢=0.26 (Cyclohexan/ EtOAc 4:1).

(CDCls, 400 MHz), & [ppm] = 8.47 (s, 1H, N-CH=N), 7.82-7.74 (m, 1H,
N-CH=CH-N), 7.33-7.14 (m, 5H, CHgpheny), 7.11-7.07 (m, 1H,
N-CH=CH-N), 3.35 (t, 3J=7.5Hz, 2H, S-CH,-CH,-CH,-CH,-CH,-C),
2.63 (t, *J=75Hz, 2H, S-CH,-CH,-CH,-CH,-CH»-C), 1.79 (quin,
%)=7.6 Hz, 2H, S-CH,-CH,-CH,-CH,-CH,-C), 1.68 (quin, *J=7.4 Hz,
2H, S-CH,-CH,-CH,-CH,-CH,-C), 1.48 (quin, 3J=7.7Hz, 2H,
S-CHy-CH,-CH,-CH,-CH,-C).

(CDCl;, 100MHz), & [ppm] = 1983 (C=S), 1422
(S-CHp-CHp-CH»-CH,-CH,-C), 1357 (N-CH=N-CH-CH), 1316
(N-CH=N-CH-CH), 128.6 (C-CH-CH, C-CH-CH), 1285 (C-CH-CH,
C-CH-CH), 1259 (C-CH-CH-CH), 117.9 (N-CH=N-CH-CH), 37.2
(S-CHp-CHp-CHp-CH-CHy),  35.8  (S-CHp-CHp-CHp-CH-CHy),  31.0
(S-CHp-CH»-CHp-CH»-CH,), 28.6  (S-CHp-CHp-CHp-CH,-CHy),  27.3
(S-CHy-CHy-CHy-CH,-CHy).
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IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

v (cm™) = 3120 (w), 3084 (w), 3060 (w), 3023 (W), 2929 (w), 2854 (w),
1603 (w), 1527 (w), 1494 (w), 1463 (s), 1397 (w), 1366 (vs), 1268 (vs),
1237 (vs), 1216 (vs), 1089 (s), 1041 (vs), 1002 (vs), 889 (m), 829 (vs),
743 (s), 697 (vs), 641 (vs), 611 (m), 585 (m), 570 (m), 535 (m), 495 (m).

m/z (%) = 291 (100, [M+H]")

m/z fur C15H13N282

ber.: 290.0911 gef.: 262.0888
ber.: C:62.03 H: 6.25 N: 9.64
gef.. C:62.33 H:6.31 N: 9.67
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Dithiocarbamat-Derivate

Darstellung von (2-(1,3-Dioxolan-2-yl)ethyl)imidazol-1-dithiocarboxylat (319)
Schl32117

S O/x
M: = 244.33 g/mol
//\NJ\S/\)\O

N \/l CoH12N202S2

Gemall AAV9 wurden 204 mg Imidazol (3.0 mmol, 1.0 eq), 637 mg Kaliumphosphat (3.0 mmol,
1.0 eq), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0eq) und 0.36 mL
2-(2-Bromethyl)-1,3-dioxolan (3.0 mmol, 1.0eq) umgesetzt. Séaulenchromatographie an
Kieselgel (EtOAC) ergab 396 mg von 319 (54.0%) in Form eines gelben Ols.

DC: R¢= 0.36 (EtOAC).

'H-NMR: (CDCls, 400 MHz), 5 [ppm] = 8.42 (s, 1H, N-CH=N), 7.77-7.69 (m, 1H,
N-CH=CH-N), 7.08-7.02 (m, 1H, N-CH=CH-N), 4.95 (t, %] = 4.1 Hz, 1H,
S-CH,-CH,-CH-0), 3.98-3.82 (m, 4H, O-CH,-CH,-0), 3.43 (t, *J = 6.8 Hz,
2H, S-CH,-CH,-CH-0), 2.15-2.08 (m, 2H, S-CH,-CH,-CH-O).

BC-NMR: (CDCl3, 100 MHz), & [ppm] = 198.1 (C=S), 135.7 (N-CH=N-CH-CH),
1315  (N-CH=N-CH-CH), 117.8  (N-CH=N-CH-CH),  102.7
(S-CH,-CH,-CH-0), 65.2 (O-CH,-CH,-0), 31.5 (S-CH,-CH,-CH), 31.1
(S-CH,-CH,-CH).

IR (ATR): v (cm™) = 3119 (w), 2953 (w), 2881 (w), 2767 (w), 2116 (w), 1527 (w),
1464 (m), 1403 (s), 1366 (s), 1268 (vs), 1239 (s), 1216 (vs), 1178 (w),
1130 (s), 1102 (s), 1087 (vs), 1042 (m), 1000 (vs), 942 (m), 887 (m),
827 (vs), 722 (m), 640 (vs), 611 (m), 535 (m), 483 (m), 452 (m).

MS (ESI+): m/z (%) = 245 (100, [M+H]")
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HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z fur ClngzNzozsz

ber.: 244.0340 gef.: 244.0346
ber.. C:44.24 H: 4.95 N: 11.47
gef.. C:44.07 H:5.01 N:11.37
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Dithiocarbamat-Derivate

Darstellung von ((4-Methylsulfonylphenyl)methyl)imidazol-1-dithiocarboxylat (227)
Schi32119

= S C12H12N202S3

Gemall AAV9 wurden 137 mg Imidazol (2.0 mmol, 1.0 eq), 425 mg Kaliumphosphat (2.0 mmol,
1.0 eq), 0.36 mL Kohlenstoffdisulfid (6.0 mmol, 3.0¢eq) und 500 mg
4-(Methylsulfonyl)benzylbromid (2.0 mmol, 1.0 eq) umgesetzt. Séaulenchromatographie an
Kieselgel (EtOAc) ergab 197 mg von 227 (31.6%) in Form eines gelben Feststoffes.

DC: R¢= 0.55 (EtOAC).
Fp.: 118 °C
'H-NMR: (CDCls, 400 MHz), & [ppm] = 8.51 (s, 1H, N-CH=N), 7.93 (d, %] = 8.2 Hz,

2H, CH,-C-CH-CH-C-SO,Me, CH,-C-CH-CH-C-SO;Me), 7.79-7.76 (m,
1H, N-CH=CH-N), 7.61 (d,%]=8.2 Hz, 2H, CH,-C-CH-CH-C-SO,Me,
CH,-C-CH-CH-C-SO,;Me), 7.16-7.13 (m, 1H, N-CH=CH-N), 4.70 (s, 2H,
S-CH,-C), 3.05 (5, 3H, SO,-CH3),

BC-NMR: (CDCls, 100 MHz), & [ppm] = 196.4 (C=S), 141.1 (C-SO,Me), 139.3
(CH-C-CH-CH), 135.7 (N-CH=N-CH-CH), 1315 (N-CH=N-CH-CH),
1304 (C-SO,Me-CH-CH, C-SO,Me-CH-CH), 128.1 (C-CH-CH,
C-CH-CH), 117.8 (N-CH=N-CH-CH), 44.6 (SO,-CHs), 40.4 (S-CH,-C).

IR (ATR): v (em™) = 3142 (w), 3128 (w), 3114 (W), 3066 (w), 3009 (w), 2995 (W),
1595 (w), 1536 (w), 1489 (w), 1458 (w), 1371 (w), 1327 (w), 1317 (m),
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

1288 (m), 1244 (W), 1221 (m), 1215 (m), 1142 (s), 1112 (w), 1084 (w),
1050 (m), 1018 (w), 999 (m), 970 (m), 889 (W), 874 (W), 822 (s), 766 (S),
754 (m), 666 (W), 636 (5), 610 (W), 542 (), 518 (vs), 432 (W), 409 ().

m/z (%) = 313 (100, [M+H]")

m/z fur C12H12N20253

ber.: 312.0061 gef.: 312.0079
ber.. C:46.13 H: 3.87 N: 8.97
gef.: C:45.80 H:3.93 N: 8.56
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Dithiocarbamat-Derivate

Darstellung von (1-Naphthylmethyl)imidazol-1-dithiocarboxylat (320)
Schi32122

)SJ\ ‘ r = 284.40 g/mol
7~N7 S
N — O C15H12N2S2

Gemall AAV9 wurden 204 mg Imidazol (3.0 mmol, 1.0 eq), 637 mg Kaliumphosphat (3.0 mmol,
1.0 eq), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0 eq) und 1.18 mL (1-Chlormethyl)naphthalen
(3.0 mmol, 1.0 eq) umgesetzt. Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 3:1)
ergab 491 mg von 320 (57.6%) in Form eines gelben Feststoffes.

DC: R¢=0.21 (Cyclohexan/ EtOAc 3:1).
Fp.: 79 °C
'H-NMR: (CDCl3, 400 MHz), 6 [ppm] = 8.45 (s, 1H, N-CH=N), 7.99-7.79 (m, 3H,

CHapntnyt),  7.74-7.71 (m, 1H, N-CH=CH-N), 7.60-7.41 (m, 4H,
CH(NaphthyI))a 7.09-7.06 (m, 1H, N-CH:CH-N), 5.03 (S, 2H, S-CHz-C).

BC-NMR: (CDCl;, 100 MHz), 5 [ppm] = 197.6 (C=S), 135.8 (S-CH,-C), 134.0
(Cq Napnthy),  131.7  (CqNaphthyny), 131.6  (N-CH=N-CH-CH), 129.7
(CtNaphtnyn),  129.2  (Ci(Naphenyny),  128.8  (Ci(naphenyny),  127.9
(N-CH=N-CH-CH), 127.1 (Cipuhtyy), 1264 (Ciuaphnyy), 1256
(Ct (Naphthyt), 123.4 (Ct (Naphthy), 117.7 (N-CH=N-CH-CH), 40.3 (S-CH,-C).

IR (ATR): v (em™) = 3732 (w), 3152 (w), 3099 (w), 3052 (w), 1527 (w), 1488 (w),

1462 (w), 1409 (w), 1367 (m), 1282 (m), 1271 (m), 1252 (vs), 1234 (m),
1127 (m), 1104 (m), 1086 (m), 1043 (m), 1002 (vs), 969 (w), 957 (w),
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Dithiocarbamat-Derivate

898 (W), 888 (W), 875 (w), 858 (w), 839 (W), 823 (vs), 774 (W), 761 (5),
736 (), 639 (W), 614 (W), 535 (W), 500 (W), 482 (s), 468 (W), 426 (W),

MS (ESI+): m/z (%) = 285 (100, [M+H]")
HRMS (E|+) : m/z flr C15H12NLS»
ber.: 284.0442 gef.: 284.0406
EA: ber.. C:63.35 H: 4.25 N: 9.85
gef.. C:63.47 H: 4.35 N: 9.63

262



Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von (2-Naphthylmethyl)imidazol-1-dithiocarboxylat (321)
Schi32123

S
Mr = 284.40 g/mol

— C15H12N2S2

GemalR AAV9 wurden 204 mg Imidazol (3.0 mmol, 1.0 eq), 637 mg Kaliumphosphat (3.0 mmol,
1.0 eq), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0 eq) und 664 mg (2-Brommethyl)naphthalen
(3.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 3:1)
ergab 307 mg von 321 (36.0%) in Form eines gelben Feststoffes.

DC: R¢=0.14 (Cyclohexan/ EtOAc 3:1).
Fp.: 124 °C
'H-NMR: (CDCl3, 400 MHz), 6 [ppm] = 8.57 (s, 1H, N-CH=N), 7.91-7.78 (m, 4H,

CHuaphityh),  7.74-7.71 (m, 1H, N-CH=CH-N), 7.54-7.44 (m, 3H,
CHaphtnyh), 7.15-7.11 (m, 1H, N-CH=CH-N), 4.79 (s, 2H, S-CH,-C).

BC-NMR: (CDCl;, 100 MHz), 5 [ppm] = 197.3 (C=S), 135.8 (S-CH,-C), 133.3
(Cq Napnthy),  133.0  (Cq Naphthyny), 1317 (N-CH=N-CH-CH), 130.9
(Ct(Naphtnyny),  128.9  (Ci(Nnaphenyny), 1287  (Ci(naphehyny),  127.9
(N-CH=N-CH-CH), 1269 (Ciuapniwn), 1267 (Cionapny)s 126.6
(Ct (Naphthyt), 126.4 (Ct (Naphthy), 117.8 (N-CH=N-CH-CH), 42.1 (S-CH,-C).

IR (ATR): v (em™) = 3732 (w), 3152 (w), 3099 (w), 3052 (w), 1598 (W), 1527 (W),

1488 (w), 1462 (w), 1409 (w), 1367 (m), 1282 (m), 1271 (m), 1252 (vs),
1234 (m), 1127 (m), 1104 (m), 1086 (m), 1043 (m), 1002 (vs), 969 (w),
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Dithiocarbamat-Derivate

957 (W), 915 (w), 888 (W), 858 (W), 823 (vs), 774 (W), 761 (s), 736 (),
639 (W), 614 (W), 535 (W), 500 (W), 482 (s), 468 (W), 426 ().

MS (ESI+): m/z (%) = 285 (100, [M+H]")
HRMS (E|+) : m/z flr C15H12NLS»
ber.: 284.0442 gef.: 284.0449
EA: ber.. C:63.35 H: 4.25 N: 9.85
gef.. C:63.44 H: 4.37 N: 9.99
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Dithiocarbamat-Derivate

Darstellung von Phenylimidazol-1-dithiocarboxylat (323)
Schi32131

i @ M = 220.31 g/mol
7~N" "8

N\% C1oHsN2S2

204 mg Imidazol (3.0 mmol, 1.0 eq) und 982 mg Kaliumphosphat (4.5 mmol, 1.5 eq) wurden in
20 mL Dichlormethan gelost, auf 0 °C gekihlt, 30 Minuten gertihrt und mit 0.47 mL
Phenylchlormethandithioat (3.6 mmol, 1.2 eq) versetzt. Das Reaktionsgemisch wurde auf
Raumtemperatur erwdrmt und weitere 18 Stunden geriihrt. AnschlieBend wurde das
Losungsmittel  am Rotavapor  entfernt. ~ S&ulenchromatographie  an Kieselgel
(Cyclohexan/ EtOAc 3:1) ergab 222 mg von 323 (33.6%) in Form eines blassgelben Ols.

DC: R¢=0.21 (Cyclohexan/ EtOAc 3:1).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 8.58 (s, 1H, N-CH=N), 7.84 (m, 1H,
N-CH=CH-N), 7.57-7.43 (m, 5H, CHheny), 7.16 (M, 1H, N-CH=CH-N).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 201.9 (C=S), 136.2 (N-CH=N-CH-CH),
135.5 (N-CH=N-CH-CH), 133.5 (S-C-CH), 131.4 (C-CH-CH, C-CH-CH),
1300 (C-CH-CH, C-CH-CH), 128.3 (C-CH-CH-CH), 118.2
(N-CH=N-CH-CH).

IR (ATR): v (em™) = 3122 (w), 2821 (w), 2611 (w), 1574 (m), 1540 (w), 1473 (m),
1437 (m), 1325 (w), 1255 (m), 1096 (w), 1059 (s), 1021 (w), 996 (w),
931 (m), 897 (w), 825 (s), 734 (vs), 685 (s), 656 (vs), 617 (s), 518 (w),
494 (w), 472 (w), 463 (w), 428 (w), 411 (w).

265



Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 221 (100, [M+H]")

m/z fur ClOHSNZSZ

ber.: 220.0129 gef.: 220.0122
ber.: C:54.52 H: 3.66 N: 12.72
gef.. C:54.52 H:3.70 N: 12.62
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Dithiocarbamat-Derivate

Darstellung von Methyl-4-(imidazol-1-yl-thiocarbonylsulfanylmethyl)benzoat (327)
Schi32164

N//\NJ\S | r = 292.38 g/mol
\él O Ci13H12N202S2

GemalR AAV9 wurden 408 mg Imidazol (6.0 mmol, 1.0eq), 1272 mg Kaliumphosphat
(6.0mmol, 1.0eq), 1.08 mL Kohlenstoffdisulfid (18.0 mmol, 3.0eq) und 1459 mg
Methyl-4-(brommethyl)benzoat (6.0 mmol, 1.0eq) umgesetzt. Sdulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 4:1) ergab 431 mg von 327 (24.5%) in Form eines gelben

Feststoffes.

DC: R¢=0.09 (Cyclohexan/ EtOAc 4:1).

Fp.: 95°C

'H-NMR: (CDClj, 400 MHz), 6 [ppm] = 8.44 (s, 1H, N-CH=N), 7.99 (d, 31=8.3 Hz,
2H, CH,-C-CH-CH-C-COOMe, CH,-C-CH-CH-C-COOMe), 7.74-7.71
(m, 1H, N-CH=CH-N), 7.43 (d, 31=8.3 Hz, 2H,
CH,-C-CH-CH-C-COOMe, CH,-C-CH-CH-C-COOMe), 7.09-7.06 (m,
1H, N-CH=CH-N), 4.62 (s, 2H, S-CH,-C), 3.88 (s, 3H C(=0)-0-CH5).

BC.NMR: (CDCl3, 100 MHz), & [ppm] = 196.6 (C=S), 166.5 (C=0), 139.0

(CH,-C-CH-CH), 135.8 (C-COOMe), 135.5 (N-CH=N-CH-CH), 131.8
(N-CH=N-CH-CH), 130.1 (CH-C-COOMe, CH-C-COOMe) 129.4
(CH-CH-C-COOMeg, CH-CH-C-COOMe), 117.8 (N-CH=N-CH-CH), 52.3
(C(=0)-O-CHs), 41.0 (S-CH,-C).

267



Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 3155 (w), 3118 (w), 3095 (w), 3001 (w), 2950 (w), 1708 (s),
1608 (w), 1575 (w), 1531 (w), 1509 (w), 1473 (w), 1433 (w), 1416 (w),
1371 (w), 1286 (m), 1274 (m), 1257 (vs), 1191 (w), 1180 (w), 1111 (m),
1088 (s), 1018 (s), 1001 (s), 964 (w), 899 (w), 863 (m), 844 (s), 831 (w),
796 (W), 777 (w), 742 (s), 725 (s), 644 (w), 532 (w), 513 (w), 401 (m).

m/z (%) = 293 (100, [M+H]")

m/z fur C13H12N20282

ber.: 292.0340 gef.: 292.0321
ber.: C:53.40 H:4.14 N: 9.58
gef.. C:53.39 H:4.11 N: 9.49
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Dithiocarbamat-Derivate

Darstellung von 4-(Imidazol-1-yl-thiocarbonylsulfanylmethyl)benzoesaure (328)
Schl32165

N//\NJ\S r = 278.35 g/mol
\él OH Ci12H10N202S2

GemalR AAV9 wurden 204 mg Imidazol (3.0 mmol, 1.0 eq), 637 mg Kaliumphosphat (3.0 mmol,
1.0 eq), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0eq) und 645 mg
4-(Brommethyl)benzoesdure (3.0 mmol, 1.0eq) umgesetzt. Das Kaliumphosphat wurde
abfiltriert, anschlieend wurde das Reaktionsgemisch mit 100 mL EtOAc verdinnt und
finfmal gegen je 75 mL 1M NaOH-Losung ausgeschittelt. Die vereinigten wassrigen Phasen
wurden mit 6m HCI auf pH=1 eingestellt. Der entstehende Niederschlag wurde abgesaugt, mit

Wasser gewaschen und getrocknet. Es wurden 328 mg von 328 (39.5%) als blassgelber Feststoff

erhalten.

Fp.: 245 °C

'H-NMR: (DMSO-Dg, 400 MHz), & [ppm] = 8.48 (s, 1H, N-CH=N), 7.90 (d,
3j=85Hz, 2H, CH,-C-CH-CH-C-COOH, CH,-C-CH-CH-C-COOH),
7.78-7.74 (m, 1H, N-CH=CH-N), 7.34 (d, 3J=8.6Hz, 2H,
CH,-C-CH-CH-C-COOH, CH,-C-CH-CH-C-COOH), 7.15-7.07 (m, 1H,
N-CH=CH-N), 4.62 (s, 2H, S-CH,-C).

BC-NMR: (DMSO-Dg, 100 MHz), 6 [ppm] = 1954 (C=S), 169.5 (C=0), 141.0

(CH,-C-CH-CH), 137.2 (C-COOH), 135.0 (N-CH=N-CH-CH), 1316
(N-CH=N-CH-CH), 1295 (CH-C-COOH, CH-C-COOH), 128.9
(CH-CH-C-COOH, CH-CH-C-COOH), 117.7 (N-CH=N-CH-CH), 40.6
(S-CH,-C).
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IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 2843 (w), 2669 (W), 2546 (W), 1682 (vs), 1607 (m), 1574 (w),
1510 (w), 1424 (m), 1371 (w), 1316 (m), 1289 (vs), 1216 (w), 1177 (w),
1125 (w), 1109 (w), 1070 (m), 935 (m), 876 (w), 838 (w), 800 (W),
740 (m), 710 (M), 634 (W), 618 (W), 543 (m), 485 (W), 472 (W), 406 ().

m/z (%) = 279 (100, [M+H]")

m/z fur C12H10N20282

ber.: 278.0184 gef.: 278.0153
ber.: C:51.78 H: 3.62 N: 10.06
gef.. C:51.81 H:3.41 N: 10.30
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Dithiocarbamat-Derivate

Darstellung von ((4-Cyanphenyl)methyl)imidazol-1-dithiocarboxylat (228)

Schl32167

N//\NJ\S/\@ M: = 259.35 g/mol
\?I CN C12HoN3S2

Gemall AAV9 wurden 204 mg Imidazol (3.0 mmol, 1.0 eq), 637 mg Kaliumphosphat (3.0 mmol,
1.0 eq), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0 eq) und 588 mg 4-(Brommethyl)benzonitril
(3.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 2:1)

ergab 184 mg von 228 (23.7%) in Form eines gelben Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

R¢=0.11 (Cyclohexan/ EtOAc 2:1).
118 °C

(CDCl3, 400 MHz), & [ppm] = 8.49 (s, 1H, N-CH=N), 7.78-7.74 (m, 1H,
N-CH=CH-N), 7.65 (d, %J=8.2Hz, 2H, CH,-C-CH-CH-C-C-CN,
CH,-C-CH-CH-C-C-CN), 7.52 (d, %)=8.2 Hz, 2H,
CH,-C-CH-CH-C-C-CN, CH,-C-CH-CH-C-C-CN), 7.14-7.11 (m, 1H,
N-CH=CH-N), 4.66 (s, 2H, S-CH,-C).

(CDCls, 100 MHz), & [ppm] = 195.8 (C=S), 139.6 (CH,-C-CH-CH), 133.5
(N-CH=N-CH-CH), 131. (N-CH=N-CH-CH), 132.7 (CH-C-CN,
CH-C-CN), 130.2 (CH-CH-C-CN, CH-CH-C-CN), 123.8 (C-CN), 118.4
(N-CH=N-CH-CH), 112.3 (C-CN), 40.6 (S-CH,-C).

v (em™) = 3691 (w), 3650 (w), 3565 (W), 3230 (w), 3126 (w), 1603 (W),
1577 (w), 1531 (w), 1504 (w), 1462 (w), 1415 (w), 1369 (m), 1290 (m),
1275 (s), 1220 (s), 1113 (m), 1087 (w), 1050 (vs), 997 (s), 889 (w),
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Experimenteller Teil

Dithiocarbamat-Derivate

864 (w), 849 (w), 832 (vs), 753 (w), 711 (s), 640 (vs), 607 (w), 554 (vs),
503 (m), 474 (w), 461 (w), 446 (w), 423 (w), 407 (m).

MS (ESI+): m/z (%) = 260 (100, [M+H]+)
HRMS (E|+) : m/z flr C1oHgN3S»
ber.: 259.0238 gef.: 259.0236
EA: ber.. C:55.57 H: 3.50 N: 16.20
gef.. C:55.93 H: 3.52 N: 16.52

272



Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((Biphenyl4-yl)methyl)imidazol-1-dithiocarboxylat (330)

Schl32168

N O r = 310.44 g/mol

O C17H14N2S2

Gemall AAV9 wurden 204 mg Imidazol (3.0 mmol, 1.0 eq), 637 mg Kaliumphosphat (3.0 mmol,
1.0 eqg), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0 eq) und 741 mg 4-(Brommethyl)biphenyl
(3.0 mmol, 1.0 eq) umgesetzt. Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 2:1)

ergab 318 mg von 330 (34.2%) in Form eines gelben Feststoffes.

DC:

Fp.:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.29 (Cyclohexan/ EtOAc 2:1).
93°C

(CDCls, 400 MHz), § [ppm] = 8.50 (s, 1H, N-CH=N), 7.82-7.77 (m, 1H,
N-CH=CH-N), 7.65-7.52 (M, 4H, CHnenyy), 7.59-7.40 (m, 4H, CHeprenyp),
7.38-7.32 (M, 1H, CHprenyp), 7.14-7.08 (m, 1H, N-CH=CH-N), 4.65 (s, 2H,
S-CH,-C).

(CDCls, 100 MHz), & [ppm] = 197.3 (C=S), 141.4 (Cqhenyy), 140.4
(Cqpreny), 1326  (Cqprenyy), 1341 (N-CH=N-CH-CH), 1316
(N-CH=N-CH-CH), 130.0 (Ci henyp), 129.0 (Ct ereny)s 127.7 (Ci @henyi),
127.2 (Ci phenyp), 117.8 (N-CH=N-CH-CH), 41.6 (S-CH,-C).

v (em™) = 3742 (w), 3130 (w), 3028 (w), 2920 (w), 1582 (W), 1562 (W),
1523 (w), 1487 (w), 1472 (w), 1449 (w), 1408 (w), 1367 (m), 1292 (m),
1273 (s), 1244 (s), 1157 (w), 1097 (m), 1086 (m), 1048 (vs), 1007 (s),
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Experimenteller Teil

Dithiocarbamat-Derivate

888 (w), 852 (w), 833 (s), 770 (w), 738 (s), 724 (s), 695 (s), 639 (),
587 (w), 551 (w), 553 (w), 495 (m), 485 (m), 426 (w).

MS (ESI+): m/z (%) = 311 (100, [M+H]")
HRMS (E|+) : m/z flr C17H14N>S»
ber.: 310.0598 gef.: 310.0583
EA: ber.. C:65.77 H: 4.55 N: 9.02
gef.. C:65.33 H: 4.72 N: 9.05
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von Benzhydrylimidazol-1-dithiocarboxylat (331)

Schl32169

S O M = 310.44 g/mol

N//\ NJ\S C17H14N2S2
=/

Gemall AAV9 wurden 204 mg Imidazol (3.0 mmol, 1.0 eq), 637 mg Kaliumphosphat (3.0 mmol,
1.0eqg), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0eq) und 741 mg Bromdiphenylmethan
(3.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 2:1)

ergab 495 mg von 331 (53.2%) in Form eines gelben Ols.

DC:

IH-NMR:

BC-NMR:

IR (ATR):

R¢=0.26 (Cyclohexan/ EtOAc 2:1).

(CDCls, 400 MHz), § [ppm] = 8.46 (s, 1H, N-CH=N), 7.77-7.75 (m, 1H,
N-CH=CH-N), 7.45-7.39 (M, 4H, CHphenyp), 7-38-7.33 (M, 4H, CHprenyp),
7.32-7.27 (M, 2H, CHphenyp), 7.10-7.08 (m, 1H, N-CH=CH-N), 6.38 (s, 1H,
S-CH-C).

(CDCl3, 100 MHz), & [ppm] = 195.5 (C=S), 138.3 (Cqheny), 135.8
(Cq@henyy), 133.8  (Cqphenyy), 136.1  (N-CH=N-CH-CH), 131.3
(N-CH=N-CH-CH), 128.9 (C: phenyi)), 128.8 (Ct(phenyl)), 128.1 (Ct phenyiy),
117.8 (N-CH=N-CH-CH), 60.0 (S-CH-C).

v (em™) = 3121 (w), 3058 (w), 3026 (w), 1656 (w), 1599 (w), 1583 (w),
1527 (w), 1464 (m), 1449 (m), 1365 (s), 1266 (vs), 1237 (vs), 1218 (vs),
1088 (s), 1041 (s), 999 (s), 915 (w), 888 (w), 818 (vs), 779 (w), 744 (s),
715 (m), 693 (vs), 639 (s), 614 (s), 585 (s), 533 (M), 480 (M), 407 (M).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 311 (100, [M+H]")

m/z fur Cl7H14N252

ber.: 310.0598 gef.: 310.0589
ber.. C:65.77 H: 4.55 N: 9.02
gef.. C:65.50 H: 5.08 N: 8.80
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ([4-(Trifluormethoxy)phenyl]methyl)imidazol-1-dithiocarboxylat (332)
Schi32172

N//\NJ\S Mr = 318.34 g/mol
\é’ O,CF3 C12HaF3N20 S

GemalR AAV9 wurden 204 mg Imidazol (3.0 mmol, 1.0 eq), 637 mg Kaliumphosphat (3.0 mmol,
1.0 eq), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0¢eq) und 0.48 mL
4-(Trifluormethoxy)benzylbromid (3.0 mmol, 1.0 eq) umgesetzt. S&ulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 5:1) ergab 365 mg von 332 (38.3%) in Form eines gelben Ols.

DC: R¢=0.10 (Cyclohexan/ EtOAc 5:1).

'H-NMR: (CDCls, 400 MHz), § [ppm] = 8.43 (s, 1H, N-CH=N), 7.76-7.71 (m, 1H,
N-CH=CH-N), 739 (d, 3J=87Hz, 2H, C-CH-CH-C-OCF;,
C-CH-CH-C-OCFs;), 7.16 (d, %J=86Hz, 2H, C-CH-CH-C-OCF;
C-CH-CH-C-OCF3), 7.09-7.05 (m, 1H, N-CH=CH-N), 4.56 (s, 2H,

S-CH,-C).

BC-NMR: (CDCls, 100 MHz), § [ppm] = 196.8 (C=S), 148.4 (C-OCFs), 135.8
(C-CH-CH-C-OCFs), 134.8 (N-CH=N-CH-CH), 132.6 (N-CH=N-CH-CH),
130.9 (C-CH-CH-C-OCFs, C-CH-CH-C-OCFy), 121.4

(C-CH-CH-C-OCFs, C-CH-CH-C-OCF3), 116.6 (N-CH=N-CH-CH), 120.5
(0, Ve r = 258.2 Hz, C-CH-CH-C-O-CF3), 40.6 (S-CH,-C).

IR (ATR): v (em™) = 3122 (w), 2132 (w), 1611 (w), 1594 (w), 1528 (w), 1508 (m),
1465 (m), 1419 (w), 1367 (m), 1250 (vs), 1209 (vs), 1154 (vs), 1100 (s),
1086 (s), 1041 (s), 1018 (m), 1000 (s), 921 (m), 888 (W), 823 (s), 744 (m),
719 (m), 639 (s), 610 (m), 533 (M), 522 (M), 481 (w), 408 (m).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 319 (100, [M+H]")

m/z fur ClegF3N2052

ber.: 318.0108 gef.: 318.0136
ber.: C:45.28 H:2.85 N: 8.80
gef.. C:45.27 H: 2.99 N: 8.63
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von Benzyl-4-formylimidazol-1-dithiocarboxylat (333)

Schl32183

NQNJLS@ M = 262.35 g/mol

C12H10N2O S2

GemaR AAV9 wurden 288 mg Imidazol-4-carbaldehyd (3.0 mmol, 1.0eq), 637 mg
Kaliumphosphat (3.0 mmol, 1.0eq), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0eq) und
0.36 mL Benzylbromid (3.0 mmol, 1.0 eq) umgesetzt. Saulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 1:1) ergab 260 mg von 333 (33.1%) in Form eines hellroten Ols.

DC:

IH-NMR:

BC-NMR:

IR (ATR):

MS (ESI+):

R¢=0.61 (Cyclohexan/ EtOAc 1:1).

(CDCls, 400 MHz), 5 [ppm] = 9.29 (s, 1H, CHO), 8.50 (s, 1H, N-CH=N),
8.38 (s, 1H, N-C=CH-N), 7.42-7.31 (m, 5H, CHgenzyp), 4.62 (s, 2H,
C-CH,-C).

(CDCls, 100 MHz), & [ppm] = 196.6 (C=S), 186.1 (CHO), 142.8
(S-CH»-C), 136.6 (N-CH=N-C-CH), 132.9 (C-CHO), 129.5 (C-CH-CH),
129.1 (C-CH-CH), 128.7 (C-CH-CH-CH), 121.7 (N-CH=N-C-CH), 42.4
(S-CH,-C).

v (em™) = 3060 (w), 3027 (w), 2917 (w), 2838 (m), 1741 (m), 1493 (m),
1452 (m), 1418 (w), 1393 (w), 1367 (w), 1348 (w), 1285 (w), 1256 (w),
1233 (w), 1154 (m), 1059 (vs), 1027 (s), 914 (w), 885 (w), 852 (w), 830
(m), 795 (s), 765 (s), 692 (vs), 612 (m), 562 (m), 534 (w), 474 (s), 404 (w).

m/z (%) = 263 (100, [M+H]")
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Experimenteller Teil

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z fur 012H10N2052

ber.: 262.0235 gef.: 262.0241
ber.. C:54.94 H: 3.84 N: 10.68
gef.. C:54.64 H:3.73 N: 10.83
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von Benzyl-4,5-dicyanimidazol-1-dithiocarboxylat (230)

Schl32184

S
N//\N)LSAQ M, = 284.36 g/mol
>/LCN C13HsNsS2

GemalR AAV9 wurden 354 mg Imidazol-4,5-dicarbonitril (3.0 mmol, 1.0eq), 637 mg
Kaliumphosphat (3.0 mmol, 1.0eq), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0eq) und
0.36 mL Benzylbromid (3.0 mmol, 1.0 eq) umgesetzt. Saulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 1:1) ergab 466 mg von 230 (54.7%) in Form eines hellroten Feststoffes.

DC:

Fp.:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.31 (Cyclohexan/ EtOAc 1:1).
125°C

(CDCls, 400 MHz), 5 [ppm] = 7.67 (s, 1H, N-CH=N), 7.46-7.40 (m, 3H,
CH(Benzy|)), 730'723 (m, 2H, CH(Benzy|)), 527 (S, 2H, C'CHz'C)

(CDCls, 100 MHz), & [ppm] = 195.7 (C=S), 136.4 (S-CH,-C), 135.2
(N-CH=N), 130.0 (C-CH-CH, C-CH-CH), 129.8 (C-CH-CH, C-CH-CH),
128.2 (C-CH-CH-CH), 117.6 (CN, CN), 110.1 (C-CN, C-CN), 105.5
(C-C-CN), 103.9 (C-C-CN), 51.9 (S-CH.-C).

v (em™) = 3114 (m), 3068 (w), 3032 (w), 1586 (w), 1528 (w), 1497 (m),
1488 (m), 1437 (w), 1396 (w), 1363 (w), 1350 (m), 1316 (m), 1307 (m),
1259 (m), 1204 (w), 1187 (m), 1157 (w), 1076 (w), 1030 (m), 1002 (w),
952 (w), 902 (w), 880 (m), 847 (w), 793 (m), 727 (vs), 704 (vs), 687 (vs),
648 (vs), 620 (s), 605 (w), 583 (w), 504 (vs), 474 (w), 451 (s), 404 (w).
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Experimenteller Teil

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 285 (100, [M+H]")

m/z fur C13HgN4S»

ber.: 284.0190 gef.: 284.0165
ber.. C:54.91 H:2.84 N:19.70
gef.. C:55.00 H: 2.89 N: 20.01
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von Benzyl-4-nitroimidazol-1-dithiocarboxylat (232)

Schl32214

/\N S/\© M = 279.34 g/mol

C11HsNzO2S2

GemalR AAV9 wurden 905 mg 4-Nitroimidazol (8.0 mmol, 2.0 eq), 2547 mg Kaliumphosphat
(12.0 mmol, 1.0 eq), 0.48 mL Kohlenstoffdisulfid (8.0 mmol, 2.0 eq) und 0.48 mL Benzylbromid
(4.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel (EtOAc) ergab 939 mg von
232 (84.1%) in Form eines gelben Feststoffes.

DC:

Fp.:

'H-NMR:

BC-NMR:

IR (ATR):

R¢= 0.41 (EtOAC).
72°C

(CDCl3, 400 MHz), & [ppm] = 7.72 (s, 1H, N-CH=N), 7.49 (s, 1H,
N-C=CH-N), 7.42-7.25 (m, 5H, CH(genzy), 5.17 (5, 2H, C-CH,-C).

(CDCls, 100 MHz), & [ppm] = 203.8 (C=S), 147.1 (C-NO;), 136.3
(S-CH,-C), 133.8 (N-CH=N-C-CH), 129.6 (C-CH-CH, C-CH-CH), 129.4
(C-CH-CH, C-CH-CH), 128.0 (C-CH-CH-CH), 119.6 (N-CH=N-C-CH),
52.2 (S-CH,-C).

v (em™) = 3101 (w), 1545 (m), 1528 (w), 1512 (m), 1491 (m), 1446 (w),
1414 (w), 1396 (w), 1374 (m), 1338 (m), 1283 (m), 1237 (w), 1204 (w),
1168 (w), 1139 (w), 1040 (w), 1027 (w), 987 (w), 866 (w), 822 (s),
779 (w), 756 (w), 713 (vs), 655 (s), 622 (W), 574 (w), 478 (w), 423 (w).
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Experimenteller Teil

MS (ESI-):
HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 278 (100, [M-H])

m/z fur ClngNgozsz

ber.: 279.0136 gef.: 279.0140
ber.. C:47.30 H: 3.25 N: 15.04
gef.. C:47.54 H: 3.55 N: 15.44
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von (p-Tolylmethyl)imidazol-1-dithiocarboxylat (334)
Schi32254

S

— C12H12N2S2

M = 248.37 g/mol

GemalR AAV9 wurden 204 mg Imidazol (3.0 mmol, 1.0 eq), 637 mg Kaliumphosphat (3.0 mmol,
1.0 eq), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0¢eq) und 555 mg
1-(Brommethyl)-4-methylbenzen (3.0 mmol, 1.0 eq) umgesetzt. S&ulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 3:1) ergab 113 mg von 334 (15.2%) in Form eines gelben

Feststoffes.

DC: R¢=0.14 (Cyclohexan/ EtOAc 4:1).

Fp.: 91 °C

'H-NMR: (CDCl3, 400 MHz), & [ppm] = 8.49 (s, 1H, N-CH=N), 7.79-7.73 (m, 1H,
N-CH=CH-N), 7.28 (d, 3J=8.0Hz, 2H, CH,-C-CH-CH-C-CHs,
CH,-C-CH-CH-C-CHs), 7.16 (d, 3J = 8.0 Hz, 2H, CH,-C-CH-CH-C-CHs,
CH,-C-CH-CH-C-CH3), 7.12-7.08 (m, 1H, N-CH=CH-N), 4.57 (s, 2H,
S-CH,-C), 2.34 (s, 3H, C-CHs).

BC-NMR: (CDCl;, 100 MHz), & [ppm] = 197.5 (C=S), 138.4 (C-CHj), 131.8
(N-CH=N-CH-CH), 130.3 (CH,-C-CH-CH), 129.7 (CH-C-CHj,
CH-C-CH3), 129.4  (CH-CH-C-CH;, CH-CH-C-CHj), 1178
(N-CH=N-CH-CH), 42.0 (S-CH,-C), 21.5 (C-CHs).

IR (ATR): v (em™) = 3112 (w), 2919 (w), 2852 (w), 1511 (w), 1461 (m), 1366 (s),

1290 (vs), 1273 (m), 1240 (w), 1220 (vs), 1110 (m), 1087 (m), 1050 (vs),
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Experimenteller Teil

Dithiocarbamat-Derivate

1001 (vs), 948 (w), 884 (m), 866 (w), 842 (w), 819 (vs), 739 (m), 719 (vs),
639 (vs), 608 (m), 528 (m), 486 (vs), 465 (w), 403 (w).

MS (ESI+): m/z (%) = 249 (100, [M+H]")
HRMS (E|+) : m/z flr C1oH12NLS»
ber.: 248.0442 gef.: 248.0444
EA: ber.. C:58.03 H: 4.87 N: 11.28
gef.. C:58.12 H: 4.70 N: 11.12
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von (m-Tolylmethyl)imidazol-1-dithiocarboxylat (335)
Schl32255

S

— C12H12N2S2

M = 248.37 g/mol

GemalR AAV9 wurden 204 mg Imidazol (3.0 mmol, 1.0 eq), 637 mg Kaliumphosphat (3.0 mmol,
1.0 eq), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0¢eq) und 555 mg
1-(Brommethyl)-3-methylbenzen (3.0 mmol, 1.0 eq) umgesetzt. S&ulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 3:1) ergab 168 mg von 335 (22.7%) in Form eines gelben

Feststoffes.

DC: R¢=0.20 (Cyclohexan/ EtOAc 4:1).

Fp.: 78 °C

'H-NMR: (CDCls3, 400 MHz), & [ppm] = 8.48 (s, 1H, N-CH=N), 7.79-7.72 (m, 1H,
N-CH=CH-N), 7.27-7.12 (m, 4H, CH,-C-CH-C(-CHy),
CH,-C-CH-CH-CH-C-(CH3)), 7.11-7.06 (m, 1H, N-CH=CH-N), 4.57 (s,
2H, S-CH,-C), 2.35 (s, 3H, C-CHy).

BC-NMR: (CDCl;, 100 MHz), & [ppm] = 197.5 (C=S), 138.9 (C-CHj), 135.7
(N-CH=N-CH-CH), 133.4 (CH,-C-CH-CH), 131.5 (N-CH=N-CH-CH),
130.2 (C-CH-CH-CH-C(-CHg)), 129.2 (C-CH-CH-CH-C(-CHg)), 128.9
(C-CH-C(-CHy)), 126.6 (C-CH-CH-CH-C(-CHy)), 117.8
(N-CH=N-CH-CH), 42.0 (S-CH,-C), 21.5 (C-CHy).

IR (ATR): v (em™) = 3118 (w), 3019 (w), 2917 (w), 1607 (w), 1527 (w), 1463 (m),

1365 (s), 1267 (vs), 1238 (s), 1215 (vs), 1086 (s), 1050 (vs), 1040 (vs),
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Experimenteller Teil

Dithiocarbamat-Derivate

1000 (vs), 921 (w), 887 (w), 827 (vs), 789 (s), 709 (s), 689 (m), 639 (vs),
610 (w), 584 (w), 533 (w), 516 (w), 483 (m), 435 (w).

MS (ESI+): m/z (%) = 249 (100, [M+H]")
HRMS (E|+) : m/z flr C1oH12NLS»
ber.: 248.0442 gef.: 248.0426
EA: ber.. C:58.03 H: 4.87 N: 11.28
gef.. C:58.11 H: 491 N: 11.33
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von (o-Tolylmethyl)imidazol-1-dithiocarboxylat (336)
Schl32256

S

— C12H12N2S2

M = 248.37 g/mol

GemalR AAV9 wurden 204 mg Imidazol (3.0 mmol, 1.0 eq), 637 mg Kaliumphosphat (3.0 mmol,
1.0 eq), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0¢eq) und 555 mg
1-(Brommethyl)-2-methylbenzen (3.0 mmol, 1.0 eq) umgesetzt. S&ulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 3:1) ergab 230 mg von 336 (30.9%) in Form eines gelben

Feststoffes.

DC: R¢=0.18 (Cyclohexan/ EtOAc 4:1).

Fp.: 84 °C

'H-NMR: (CDCl3, 400 MHz), & [ppm] = 8.47 (s, 1H, N-CH=N), 7.76-7.74 (m, 1H,
N-CH=CH-N), 7.35 (d, *J = 7.6 Hz, 1H, CH,-C-CH-CH-CH-CH-C(-CHs)),
7.28-7.15 (m, 3H, CH,-C-CH-CH-CH-CH-C(-CHs)), 7.11-7.07 (m, 1H,
N-CH=CH-N), 4.58 (s, 2H, S-CH,-C), 2.39 (s, 3H, C-CH3).

BC-NMR: (CDCl;, 100 MHz), & [ppm] = 197.7 (C=S), 137.5 (C-CHj), 135.7
(N-CH=N-CH-CH), 131.7 (N-CH=N-CH-CH), 131.1 (CH,-C-CH-CH),
130.9 (CHp-C-CH-CH-CH-CH-C(-CHg)), 130.6 (CH,-C-CH), 128.9
(CH2-C-CH-CH-CH-CH-C(-CH3)), 126.6  (CH,-C-CH-CH), 117.7
(N-CH=N-CH-CH), 40.6 (S-CH,-C), 19.4 (C-CHy).

IR (ATR): v (em™) = 3106 (w), 2921 (w), 1465 (m), 1452 (w), 1365 (s), 1279 (m),

1269 (W), 1244 (vs), 1235 (s), 1225 (s), 1106 (m), 1086 (s), 1045 (s),
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Dithiocarbamat-Derivate

1000 (vs), 945 (w), 890 (w), 844 (m), 830 (s), 813 (w), 773 (s), 749 (vs),
727 (vs), 637 (vs), 612 (w), 597 (w), 539 (w), 529 (w), 504 (w), 445 (s).

MS (ESI+): m/z (%) = 249 (100, [M+H]")
HRMS (E|+) : m/z flr C1oH12NLS»
ber.: 248.0442 gef.: 248.0439
EA: ber.. C:58.03 H: 4.87 N: 11.28
gef.. C:58.27 H: 4.83 N: 11.00
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Dithiocarbamat-Derivate

Darstellung von ((4-Methoxyphenyl)methyl)imidazol-1-dithiocarboxylat (337)
Schi32257

P§ r = 264.37 g/mol
N7 N78
\—/ o C12Hi2N20S2

GemalR AAV9 wurden 204 mg Imidazol (3.0 mmol, 1.0 eq), 637 mg Kaliumphosphat (3.0 mmol,
1.0 eq), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0¢eq) und 470 mg
1-(Chlormethyl)-4-methoxybenzen (3.0 mmol, 1.0 eq) umgesetzt. Sdaulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 3:1) ergab 177 mg von 337 (22.3%) in Form eines gelben

Feststoffes.

DC: R¢=0.19 (Cyclohexan/ EtOAc 4:1).

Fp.: 137 °C

'H-NMR: (CDCls, 400 MHz), & [ppm] = 8.45 (s, 1H, N-CH=N), 7.77-7.69 (m, 1H,
N-CH=CH-N), 7.29 (d, 3J=85Hz, 2H, CH,-C-CH-CH-C-OMe,
CH,-C-CH-CH-C-OMe), 7.10-7.04 (m, 1H, N-CH=CH-N), 6.86 (d,
%) = 8.5 Hz, 2H, CH,-C-CH-CH-C-OMe, CH,-C-CH-CH-C-OMe), 4.54 (s,
2H, S-CH,-C), 3.78 (s, 3H, O-CHs).

BC-NMR: (CDCl;, 100 MHz), & [ppm] = 197.6 (C=S), 159.7 (C-OMe), 135.7
(N-CH=N-CH-CH), 131.6 (N-CH=N-CH-CH), 130.8 (CH-CH-C-OMe,
CH-CH-C-OMe), 125.2 (CH,-C-CH-CH), 117.8 (N-CH=N-CH-CH), 114.4
(CH-C-OMe, CH-C-OMe), 55.4 (O-CH3), 41.6 (S-CH,-C).

IR (ATR): v (em™) = 3116 (w), 3002 (w), 2835 (w), 1606 (W), 1510 (s), 1464 (m),

1439 (w), 1366 (m), 1304 (w), 1291 (w), 1275 (s), 1251 (s), 1232 (w),
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

1212 (vs), 1175 (s), 1126 (m), 1108 (s), 1086 (w), 1052 (vs), 1025 (vs),
999 (vs), 882 (W), 828 (vs), 750 (w), 735 (w), 718 (vs), 696 (W), 641 (s),
607 (W), 554 (M), 526 (W), 512 (M), 438 (W), 405 ().

m/z (%) = 265 (100, [M+H]")

m/z fur C12H12N2052

ber.: 264.0391 gef.: 264.0421
ber.. C:54.52 H: 4.58 N: 10.60
gef.. C:54.12 H: 4.58 N: 10.79
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Dithiocarbamat-Derivate

Darstellung von ((3-Methoxyphenyl)methyl)imidazol-1-dithiocarboxylat (338)
Schl32259

S |
N//\NJ\S O Mr = 264.37 g/mol

— C12H12N20S2

GemalR AAV9 wurden 204 mg Imidazol (3.0 mmol, 1.0 eq), 637 mg Kaliumphosphat (3.0 mmol,
1.0 eq), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0¢eq) und 603 mg
1-(Brommethyl)-3-methoxybenzen (3.0 mmol, 1.0 eq) umgesetzt. Sdaulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 3:1) ergab 210 mg von 338 (26.5%) in Form eines gelben

Feststoffes.

DC: R¢=0.11 (Cyclohexan/ EtOAc 4:1).

Fp.: 144 °C

'H-NMR: (CDCls, 400 MHz), & [ppm] = 8.45 (s, 1H, N-CH=N), 7.75-7.72 (m, 1H,
N-CH=CH-N), 7.24 (t, *J = 7.8 Hz, 1H, C-CH-CH-CH-C-OMe), 7.07 (s,
1H, C-CH-C-OMe), 6.94 (d, *J=7.6 Hz, 1H, C-CH-CH-CH-C-OMe),
6.92-6.88 (m, 1H, N-CH=CH-N), 6.86-6.81 (m, 1H,
C-CH-CH-CH-C-OMe), 4.54 (s, 2H, S-CH,-C), 3.78 (s, O-CHs).

BC-NMR: (CDCl;, 100 MHz), & [ppm] = 197.4 (C=S), 156.0 (C-OMe), 135.8

(N-CH=N-CH-CH), 135.0 (CH,-C-CH), 131.8 (N-CH=N-CH-CH), 130.1
(C-CH-CH-CH-C-OMe), 1217  (C-CH-CH-CH-C-OMe),  117.8
(N-CH=N-CH-CH), 115.1 (C-CH-C-OMe), 113.8
(C-CH-CH-CH-C-OMe), 55.4 (O-CHs), 41.9 (S-CH,-C).
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Dithiocarbamat-Derivate

IR (ATR): v (cm™) = 3129 (w), 3116 (w), 3051 (w), 3007 (W), 2953 (W), 2925 (w),
2836 (w), 1594 (m), 1458 (m), 1429 (w), 1366 (m), 1291 (m), 1266 (vs),
1215 (vs), 1158 (m), 1108 (m), 1087 (w), 1078 (w), 1053 (s), 1032 (vs),
1005 (vs), 992 (w), 935 (w), 886 (m), 830 (vs), 796 (s), 742 (w), 724 (vs),
691 (s), 639 (vs), 608 (w), 557 (w), 544 (w), 533 (w), 487 (w), 455 (w).

MS (ESI+): m/z (%) = 265 (100, [M+H]")
HRMS (E|+) : m/z fur C1,H12N,0S,
ber.: 264.0391 gef.: 264.0415
EA: ber.. C:54.52 H: 4.58 N: 10.60
gef.. C:54.11 H: 4.53 N: 10.41
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Dithiocarbamat-Derivate

Darstellung von ((3,5-Dimethoxyphenyl)methyl)imidazol-1-dithiocarboxylat (339)
Schl32260

N\//J\JJLS O r = 294.39 g/mol
C13H14N202S2

Gemall AAV9 wurden 204 mg Imidazol (3.0 mmol, 1.0 eq), 637 mg Kaliumphosphat (3.0 mmol,
1.0 eq), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0eq) und 693 mg
1-(Brommethyl)-3,5-dimethoxybenzen (3.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 3:1) ergab 175 mg von 339 (19.8%) in Form eines gelben

Feststoffes.

DC: R¢=0.16 (Cyclohexan/ EtOAc 4:1).
Fp.: 151 °C
'H-NMR: (CDCl3, 400 MHz), 6 [ppm] = 8.46 (s, 1H, N-CH=N), 7.76-7.73 (m, 1H,

N-CH=CH-N), 7.10-7.07 (m, 1H, N-CH=CH-N), 6.53-6.49 (m, 2H,
CHp-C-CH-C-OMe,  CH,-C-CH-C-OMe),  6.41-6.38  (m,  1H,
C(-OMe)-CH-C(-OMeg)), 4.24 (s, 2H, S-CH,-C), 3.77 (s, 6H, O-CHs,
O-CHy).

BC-NMR: (CDCl3, 100 MHz), & [ppm] = 197.4 (C=S), 161.2 (C-OMe, C-OMe),
135.8 (N-CH=N-CH-CH), 135.6 (CH,-C-CH), 131.6 (N-CH=N-CH-CH),
117.8 (N-CH=N-CH-CH), 107.5 (C-CH-C-OMe, C-CH-C-OMe), 100.2
(C(-OMe)-CH-C(-OMe)), 55.5 (O-CHs, O-CHs), 42.1 (S-CH,-C).
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IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 3129 (w), 3023 (w), 2967 (w), 1592 (m), 1525 (w), 1462 (m),
1429 (w), 1370 (w), 1342 (w), 1301 (w), 1291 (w), 1276 (s), 1222 (w),
1204 (s), 1163 (w), 1146 (s), 1107 (w), 1087 (w), 1046 (vs), 1003 (m),
954 (w), 926 (w), 886 (w), 863 (w), 834 (s), 745 (w), 711 (s), 687 (m),
638 (s), 605 (w), 536 (w), 528 (w), 480 (w), 422 (w), 401 (w).

m/z (%) = 295 (100, [M+H]")

m/z fur C13H14N20252

ber.: 294.0497 gef.: 294.0495
ber.: C:53.04 H:4.79 N: 9.52
gef.. C:53.17 H: 4.74 N: 9.46
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Dithiocarbamat-Derivate

Darstellung von Ethylimidazol-1-dithiocarboxylat (223)

Schl32263

r = 172.27 g/mol

\—/ CeHgN2S2

Gemall AAV9 wurden 204 mg Imidazol (3.0 mmol, 1.0 eq), 637 mg Kaliumphosphat (3.0 mmol,
1.0eqg), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0 eq) und 0.24 mL Ethyliodid (3.0 mmol,
1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 5:1) ergab 493 mg
von 223 (95.4%) in Form eines gelben Ols.

DC:

IH-NMR:

BC-NMR:

IR (ATR):

MS (ESI+):

HRMS (E1+) :

R¢=0.17 (Cyclohexan/ EtOAc 6:1).

(CDCl3, 400 MHz), & [ppm] = 8.45 (s, 1H, N-CH=N), 7.77-7.74 (m, 1H,
N-CH=CH-N), 7.10-7.06 (m, 1H, N-CH=CH-N), 3.37 (q, %] = 7.3 Hz, 2H,
S-CH,-CHs), 1.41 (t, %] = 7.4 Hz, 3H, S-CH,-CH3).

(CDCls, 100 MHz), § [ppm] = 198.2 (C=S), 133.7 (N-CH=N-CH-CH),
131.5 (N-CH=N-CH-CH), 117.8 (N-CH=N-CH-CH), 31.4 (S-CH,-CHj),
12.6 (S-CH»-CHa).

v (em™) = 3120 (w), 2972 (w), 2930 (w), 2873 (w), 2159 (w), 1695 (w),
1528 (w), 1466 (s), 1404 (w), 1367 (vs), 1294 (s), 1272 (vs), 1238 (vs),
1221 (vs), 1092 (s), 1061 (vs), 1006 (vs), 971 (w), 890 (w), 834 (vs),
747 (m), 724 (w), 664 (w), 643 (m), 613 (w), 537 (W).

m/z (%) = 173 (100, [M+H]")

m/z fur CGHgNZSZ
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EA:

Dithiocarbamat-Derivate

ber.: 172.0129 gef.: 172.0143
ber.: C:41.83 H: 4.68 N: 16.26
gef.. C:41.43 H:4.94 N: 16.23
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Dithiocarbamat-Derivate

Darstellung von Propylimidazol-1-dithiocarboxylat (224)

Schl32264

Mr = 186.30 g/mol

\—/ C7H10N2S2

Gemall AAV9 wurden 204 mg Imidazol (3.0 mmol, 1.0 eq), 637 mg Kaliumphosphat (3.0 mmol,
1.0eqg), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0 eq) und 0.29 mL Propyliodid (3.0 mmol,
1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 5:1) ergab 501 mg
von 224 (89.6%) in Form eines gelben Ols.

DC:

IH-NMR:

BC-NMR:

IR (ATR):

MS (ESI+):

R¢=0.19 (Cyclohexan/ EtOACc 6:1).

(CDCls, 400 MHz), § [ppm] = 8.46 (s, 1H, N-CH=N), 7.79-7.73 (m, 1H,
N-CH=CH-N), 7.10-7.02 (m, 1H, N-CH=CH-N), 3.34 (t, %) = 7.3 Hz, 2H,
S-CH,-CH,-CHs3), 1.84-1.77 (m, 2H, S-CH,-CH,-CHs), 1.06 (t, %) = 7.3 Hz,
3H, S-CH-CH,-CHj).

(CDCl3, 100 MHz), § [ppm] = 198.4 (C=S), 135.7 (N-CH=N-CH-CH),
1314  (N-CH=N-CH-CH), 117.8  (N-CH=N-CH-CH), 38.9
(S-CHy-CH,-CHs3), 21.1 (S-CH,-CH»-CHs), 13.6 (S-CH,-CH,-CH).

v (em™) = 3120 (w), 2965 (m), 2932 (m), 2874 (w), 2063 (W), 1662 (W),
1528 (w), 1465 (s), 1399 (w), 1367 (vs), 1271 (vs), 1238 (vs), 1221 (vs),
1093 (m), 1050 (vs), 1006 (vs), 890 (w), 833 (vs), 745 (w), 723 (w),

643 (M), 613 (W), 536 (W), 417 (W).

m/z (%) = 187 (100, [M+H]")
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HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z fur C7H10N282

ber.: 186.0285 gef.: 186.0293
ber.. C:45.13 H:5.41 N: 15.04
gef.. C:44.76 H: 5.52 N: 14.84
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Dithiocarbamat-Derivate

Darstellung von Butylimidazol-1-dithiocarboxylat (225)

Schl32265

M = 200.32 g/mol

\—/ CgH12N2S2

Gemall AAV9 wurden 204 mg Imidazol (3.0 mmol, 1.0 eq), 637 mg Kaliumphosphat (3.0 mmol,
1.0eqg), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0 eq) und 0.34 mL Butyliodid (3.0 mmol,
1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 5:1) ergab 561 mg
von 225 (93.3%) in Form eines gelben Ols.

DC:

IH-NMR:

BC-NMR:

IR (ATR):

R¢=0.20 (Cyclohexan/ EtOACc 5:1).

(CDCls, 400 MHz), 5 [ppm] = 8.45 (s, 1H, N-CH=N), 7.78-7.74 (m, 1H,
N-CH=CH-N), 7.09-7.04 (m, 1H, N-CH=CH-N), 3.39-3.32 (m, 2H,
S-CHp-CH»-CH,-CHg), 1.79-1.69 (m, 2H, S-CHp-CHy-CH,-CHy),
151-1.40 (m, 2H, S-CHp-CHp-CHp-CH3), 0.98-0.92 (m, 3H,
S-CH,-CH,-CH,-CHa).

(CDCls, 100 MHz), § [ppm] = 198.4 (C=S), 135.7 (N-CH=N-CH-CH),
1314  (N-CH=N-CH-CH), 1178 (N-CH=N-CH-CH), 36.9
(S-CHy-CH,-CH,-CHs), 29.4 (S-CHp-CH,-CH,-CHb), 22.1
(S-CH,-CHy-CHo-CHs), 13.6 (S-CH,-CH,-CH,-CHs).

v (em™) = 3121 (w), 2960 (m), 2932 (m), 2873 (w), 2373 (w), 2148 (W),
1695 (W), 1528 (W), 1466 (s), 1400 (w), 1368 (vs), 1271 (vs), 1240 (vs),
1220 (vs), 1100 (m), 1098 (m), 1052 (s), 1006 (s), 890 (w), 833 (s),
745 (W), 723 (W), 664 (w), 643 (M), 613 (W), 537 (W), 400 (W).

301



Experimenteller Teil

MS (ESI+):
HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 201 (100, [M+H]")

m/z fur Cngzstz

ber.: 200.0442 gef.: 200.0462
ber.. C:47.97 H: 6.04 N: 13.98
gef.. C:47.94 H:6.16 N: 13.97
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Dithiocarbamat-Derivate

Darstellung von (Cyclohexylmethyl)imidazol-1-dithiocarboxylat (229)

NS

Schl32276

S
Mr = 240.39 g/mol

— Ci11H16N2S2

Gemall AAV9 wurden 204 mg Imidazol (3.0 mmol, 1.0 eq), 637 mg Kaliumphosphat (3.0 mmol,
1.0 eq), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0 eq) und 0.42 mL (Brommethyl)cyclohexan
(3.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 5:1)

ergab 218 mg von 229 (30.2%) in Form eines gelbbraunen Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.24 (Cyclohexan/ EtOAc 5:1).

(CDCls, 400 MHz), § [ppm] = 8.45 (s, 1H, N-CH=N), 7.76-7.73 (m, 1H,
N-CH=CH-N), 7.07-7.04 (m, 1H, N-CH=CH-N), 3.26 (d, %) = 6.9 Hz, 2H,
S-CH,-CH), 1.86-1.78 (m, 2H, CHgycionent), 1.75-1.59 (m, 4H,
CHcyciohexy), 1.25-0.98 (M, 5H, CHicyclonexyl), S-CH2-CH).

(CDCls, 100 MHz), & [ppm] = 198.7 (C=S), 135.7 (N-CH=N-CH-CH),
1314 (N-CH=N-CH-CH), 117.9 (N-CH=N-CH-CH), 44.1 (S-CH,-CH),
36.6 (S-CH2-CH), 33.1 (CHacyciohexytyy CHacyclohexyn)), 31.0 (CHa(cyclohexyl),
CHacyclohexyl), 26.1 (CHacycionexyty, CHa(cyclohexyl))-

v (em™) = 3122 (w), 2922 (m), 2851 (m), 2375 (w), 2154 (w), 1528 (w),
1466 (m), 1448 (m), 1397 (w), 1367 (s), 1270 (s), 1238 (m), 1219 (s),
1090 (m), 1053 (s), 1005 (M), 961 (w), 926 (w), 891 (W), 831 (), 744 (W),
722 (W), 643 (m), 613 (W), 536 (W), 446 ().
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 241 (100, [M+H]")

m/z fur CllH16N252

ber.: 240.0755 gef.: 240.0766
ber.: C:54.96 H:6.71 N:11.65
gef.. C:55.11 H:6.79 N:11.37
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Dithiocarbamat-Derivate

5.3 Heteroatomaustausch-Derivate der Dithiocarbamat-Grundstruktur

Darstellung von 3-Benzyl-2-cyan-1,1-diethylguanidin (395)
Schl32145

NC.
N . = 230.31 g/mol

/\N)J\N
H

.

Ci3HisNs

513 mg 3-Cyan-1,1-diethyl-2-methylisothioharnstoff (Schl32148, 396, 3.0 mmol, 1.0 eq) wurden
in 40 mL trockenem Tetrahydrofuran geldst, auf -80 °C gekihlt, mit 0.37 mL Benzylamin
(3.3 mmol, 1.1 eq) und 1.50 mL DIPEA (9.0 mmol, 3.0 eq) versetzt und innerhalb von 4 Stunden
wieder auf Raumtemperatur erwé&rmt. Nach 2 Stunden bei Raumtemperatur wurde das
Reaktionsgemisch 5 Stunden unter Ruckfluss erhitzt. Das Losungsmittel wurde am Rotavapor
entfernt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 1:2) ergab 329 mg von 395
(47.7%) in Form eines farblosen Feststoffes.

DC: R¢=0.15 (Cyclohexan/ EtOAc 1:2).
Fp.: 174 °C
'H-NMR: (DMSO-Dg, 400 MHz), 6 [ppm] = 8.89 (sbr, 1H, NH), 7.39-7.22 (m, 5H,

CHpheny), 4.39 (s, 2H, NH-CH,), 3.52 (g, *J = 7.0 Hz, 4H, CH3-CHy), 1.29
(t, %) = 7.1 Hz, 6H, CH3-CH,).

BC-NMR: (DMSO-Dg, 100 MHz), & [ppm] = 161.3 (N-C-N), 137.7 (C-CH-CH),
129.0 (C-CH-CH, C-CH-CH), 128.0 (C-CH-CH, C-CH-CH), 127.6
(C-CH-CH-CH), 116.9 (CN), 44.9 (CH,-C), 42.3 (CH,-CHs, CH,-CH),
13.6 (CH2-CHs, CH,-CHs).
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Dithiocarbamat-Derivate

IR (ATR): v (em™) = 3277 (w), 3055 (w), 3033 (W), 3004 (w), 2157 (s), 1958 (W),
1603 (W), 1541 (s), 1511 (vs), 1454 (w), 1421 (m), 1356 (w), 1330 (w),
1315 (w), 1283 (s), 1253 (s), 1195 (w), 1114 (m), 1089 (m), 1069 (w),
1030 (w), 1020 (w), 983 (w), 960 (m), 910 (w), 810 (), 744 (w), 736 (W),
696 (s), 675 (W), 625 (S), 583 (M), 549 (W), 504 (W), 448 (w).

MS (ESI+): m/z (%) = 231 (100, [M+H]")
HRMS (E|+) : m/z fiir Ci3H1gN4
ber.: 230.1531 gef.: 230.1536
EA: ber.: C:67.80 H: 7.88 N: 24.33
gef.. C:68.01 H: 7.84 N: 24.57
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Dithiocarbamat-Derivate

Darstellung von 1-Benzyl-3-cyan-2-methylisothioharnstoff (396)
Schi32148

N . = 205.28 g/mol

? ”/\Q C10H11N3S

0.55 mL Benzylamin (5.0 mmol, 1.0 eq) und 529 mg Natriumcarbonat (5.0 mmol, 1.0 eq) wurden
in 40 mL trockenem Tetrahydrofuran geldst, 15 Minuten bei Raumtemperatur gerihrt und
anschlieBend auf -80 °C gekihlt, 804 mg Bis(methylsulfanyl)methylcyanamid (5.5 mmol, 1.1 eq)
zugegeben, auf Raumtemperatur erwarmt und weitere 12 Stunden geriihrt. Anschlieend wurde
das Losungsmittel am Rotavapor entfernt. S&ulenchromatographie an  Kieselgel
(Cyclohexan/ EtOAc 4:3) ergab 740 mg von 396 (72.1%) in Form eines farblosen Feststoffes.

DC: R¢=0.17 (Cyclohexan/ EtOAc 4:3).
Fp.: 159 °C
'H-NMR: (DMSO-Dg, 400 MHz), 6 [ppm] = 8.87 (sbr, 1H, NH), 7.35-7.20 (m, 5H,

CH(PhenyI)), 4.46 (S, 2H, NH-CHz), 2.59 (S, 3H, S-CHg).

BC-NMR: (DMSO-Dg, 100 MHz), & [ppm] = 164.1 (S-C-N), 138.3 (C-CH-CH), 129.0
(C-CH-CH, C-CH-CH), 127.9 (C-CH-CH, C-CH-CH), 127.7
(C-CH-CH-CH), 116.3 (CN), 46.7 (CH,-C), 14.6 (S-CH3).

IR (ATR): v (em™) = 3277 (w), 3055 (w), 3033 (w), 3004 (w), 2157 (s), 1541 (s),
1511 (vs), 1454 (w), 1421 (m), 1356 (w), 1330 (w), 1315 (w), 1283 (s),
1253 (s), 1195 (w), 1114 (m), 1089 (m), 1069 (w), 1030 (w), 960 (m),
910 (w), 810 (w), 744 (w), 736 (w), 696 (s), 675 (w), 625 (s), 583 (m),
549 (w), 504 (w), 448 (w).
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 206 (100, [M+H]")

m/z fur CloH11N3S

ber.: 205.0674 gef.: 205.0659
ber.: C:58.51 H: 5.40 N: 20.47
gef.. C:58.90 H: 5.49 N: 20.20
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Dithiocarbamat-Derivate

Darstellung von 3-Cyan-1,1-diethyl-2-methylisothioharnstoff (397)

Schl32149

NC.
)NL .= 171.26 g/mol
/\ e
[\L S C7H13NsS

0.52 mL Diethylamin (5.0 mmol, 1.0eq) und 529 mg Natriumcarbonat (5.0 mmol, 1.0 eq)

wurden in 40 mL trockenem Tetrahydrofuran gel6st, 15 Minuten bei Raumtemperatur gerihrt

und anschliefend auf -80 °C gekihlt. 804 mg Bis(methylsulfanyl)methylcyanamid (5.5 mmol,

1.1eq) wurden zugegeben, auf Raumtemperatur erwarmt und weitere 12 Stunden gerihrt.

Anschlielend wurde das Loésungsmittel am Rotavapor entfernt. S&ulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 1:1) ergab 383 mg von 397 (44.8%) Form eines blassgelben Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

MS (ESI+):

R¢=0.24 (Cyclohexan/ EtOAc 1:1).

(CDCls, 400 MHz), & [ppm] = 3.51 (g, % = 7.1 Hz, 4H, CHs-CH.,), 2.69 (s,
3H, S-CH3), 1.36 (t, 3] = 7.1 Hz, 6H, CH3-CH)).

(CDCl3, 100 MHz), & [ppm] = 168.4 (S-C-N), 115.6 (CN), 46.1 (CH,-CHs,
CH,-CHs), 16.2 (S-CHs), 16.1 (CH,-CHs, CH,-CH3).

v (em™) = 2976 (w), 2174 (s), 1540 (vs), 1422 (s), 1380 (m), 1357 (w),
1307 (w), 1271 (w), 1216 (m), 1145 (w), 1095 (m), 1075 (w), 1044 (w),

1002 (w), 979 (w), 852 (w), 782 (w), 634 (w), 582 (w), 545 (w).

m/z (%) = 172 (100, [M+H]")
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HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

m/z fur C7H13N3S

ber.: 171.0830 gef.: 171.0818
ber.: C:49.09 H: 7.65 N: 24.54
gef.. C:49.17 H: 7.84 N: 24.57
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Dithiocarbamat-Derivate

Darstellung von 3-Benzyl-1,1-diethylthioharnstoff (236)
Schl32151

S
/\NJ\N r = 222.35 g/mol
K H C12H18N2S

0.39 mL Benzylamin (3.6 mmol, 1.2 eq) und 1.05 mL Triethylamin (7.5 mmol, 2.5 eq) wurden in
15mL Tetrahydrofuran gelost und 15 Minuten bei Raumtemperatur geriihrt. 455 mg
N,N-Diethylthiocarbamoylchlorid (3.0 mmol, 1.0 eq) wurden zugegeben, weitere 18 Stunden bei
Raumtemperatur gerdhrt. AnschlieRend wurde mit EtOAc extrahiert (5 x 50 mL), die vereinigten
organischen Phasen Uber MgSQO, getrocknet, filtriert und das Ldsungsmittel am Rotavapor
entfernt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 3:1) ergab 254 mg von 236
(38.1%) in Form eines blassgelben Ols.

DC: R¢=0.22 (Cyclohexan/ EtOAc 3:1).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.36-7.23 (m, 5H, CH,-C-CH-CH,
CHp-C-CH-CH, CH,-C-CH-CH, CH,-C-CH-CH, CH,-C-CH-CH-CH),
552 (sbr, 1H, NH), 4.86 (d, %J=4.8Hz, 2H, NH-CH,-C), 3.66
(0, %) =7.1Hz, 4H, CH3-CH, CH3-CH,), 1.24-1.18 (m, 6H, CH,-CHs,
CH,-CHs).

BC-NMR: (CDCl;, 100 MHz), & [ppm] = 180.4 (C=S), 138.3 (C-CH-CH), 128.9
(C-CH-CH, C-CH-CH), 128.0 (C-CH-CH, C-CH-CH), 127.7
(C-CH-CH-CH), 50.4 (CH,-CHs, CH,-CHj), 45.3 (S-CH,-C), 12.8
(CH2-CHs, CH,-CHs).

IR (ATR): v (cm™) = 3301 (W), 2974 (w), 2930 (W), 1526 (vs), 1495 (m), 1453 (w),
1441 (w), 1407 (w), 1373 (m), 1345 (m), 1323 (m), 1272 (s), 1240 (m),
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Dithiocarbamat-Derivate

1211 (m), 1135 (m), 1093 (m), 1074 (m), 1045 (w), 1028 (w), 1001 (w),
961 (w), 926 (w), 861 (w), 794 (w), 732 (m), 695 (s), 646 (w), 591 (w),
541 (w), 448 (w), 404 (w).

MS (ESI+): m/z (%) = 223 (100, [M+H]")
HRMS (E|+) : m/z fur C1oH1gN>S
ber.: 222.1191 gef.: 222.1184
EA: ber.. C:64.82 H: 8.16 N: 12.60
gef.. C:64.56 H:7.94 N: 12.26
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Dithiocarbamat-Derivate

Darstellung von N,N-Diethylcarbamidthio-O-séaurebenzylester (237)

Schl32152

S
o~ )J\O M = 223.33 g/mol
N
K C12H1i7NOS

0.40 mL Benzylalkohol (3.9 mmol, 1.3 eq) und 635 mg Natriumcarbonat (6.0 mmol, 2.0 eq)

wurden in 15 mL Tetrahydrofuran gelost und 15 Minuten bei Raumtemperatur geriihrt. 455 mg

N,N-Diethylthiocarbamoylchlorid (3.0 mmol, 1.0 eq) wurden zugegeben, weitere 18 Stunden bei

Raumtemperatur gertihrt, anschlieBend mit EtOAc extrahiert (5 x 50 mL), die vereinigten

organischen Phasen Uber MgSQO, getrocknet, filtriert und das Ldsungsmittel am Rotavapor

entfernt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 7:1) ergab 189 mg von 237

(27.1%) in Form eines blassgelben Ols.

DC:

IH-NMR:

BC-NMR:

R¢= 0.42 (Cyclohexan/ EtOAc 8:1).

(CDCls, 400 MHz), & [ppm] = 7.39-7.21 (m, 5H, CH,-C-CH-CH,
CH2-C-CH-CH, CH,-C-CH-CH, CH,-C-CH-CH, CH,-C-CH-CH-CH),
551 (s, 2H, O-CH,-C), 3.84 (g,3J=7.1Hz,2H, CHs-CH,), 3.48
(9, %) =7.1Hz, 2H, CHs-CH,), 1.25 (t, %) =7.1 Hz, 3H, CHs-CH,), 1.14
(t, %) = 7.1 Hz, 3H, CH3-CH,).

(CDCls, 100 MHz), & [ppm] = 187.1 (C=S), 136.4 (C-CH-CH), 128.6
(C-CH-CH, C-CH-CH), 1281 (C-CH-CH, C-CH-CH), 1277
(C-CH-CH-CH), 72.7 (O-CH,-C), 47.9 (CH»-CH3), 43.5 (CH,-CHs), 13.5
(CH,-CHg), 12.1 (CH,-CHa).
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Dithiocarbamat-Derivate

IR (ATR): v (cm'l) = 2975 (w), 1649 (w), 1504 (s), 1427 (s), 1378 (m), 1315 (m),
1281 (s), 1245 (vs), 1165 (s), 1140 (s), 1075 (m), 987 (m), 916 (w), 697 (s),
589 (w).

MS (ESI+): m/z (%) = 224 (100, [M+H]+)

HRMS (EI+) : m/z fur C1oH17NOS
ber.: 223.1031 gef.: 223.1020

EA: ber.. C:64.53 H: 7.67 N: 6.27
gef.. C:64.29 H:7.91 N: 6.38
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Dithiocarbamat-Derivate

Darstellung von Benzyl-N,N-diethylcarbamat (238)
Schi32161

@)
o~ )J\ M = 207.27 g/mol
N~ O
K C12H17NO>

0.66 mL Benzylalkohol (7.5 mmol, 1.0 eq) wurden in 25 mL Pyridin gel6st und 15 Minuten bei
Raumtemperatur gertthrt. 1.05 mL N,N-Diethylcarbamoylchlorid (8.25 mmol, 1.1eq) wurden
zugetropft, weitere 12 Stunden bei 110 °C gerihrt. Anschlieend wurde das Reaktionsgemisch
mit 50 mL Wasser, 30 mL 1M HCL und 50 mL EtOAc versetzt, mit EtOAc extrahiert
(5 x 75 mL), die vereinigten organischen Phasen mit 100 mL ges. NaHCO3-L6sung gewaschen,
uber MgSO, getrocknet, filtriert und das Losungsmittel am Rotavapor entfernt.
Saulenchromatographie an Kieselgel (EtOAc) ergab 577 mg von 238 (37.9%) in Form eines
blassgelben Ols.

DC: R¢= 0.49 (EtOAC).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.37-7.22 (m, 5H, CH,-C-CH-CH,
CHp-C-CH-CH, CH,-C-CH-CH, CH,-C-CH-CH, CH,-C-CH-CH-CH),
5.12 (s, 2H, O-CH»-C), 3.29 (g, 3] = 7.1 Hz, 4H, CH3-CH,, CH3-CH;), 1.10
(t, 3] = 6.6 Hz, 6H, CH3-CH,, CH3-CHy).

BC-NMR: (CDCl3, 100 MHz), & [ppm] = 155.9 (C=0), 137.2 (C-CH-CH), 128.5
(C-CH-CH, C-CH-CH), 1279 (C-CH-CH, C-CH-CH), 127.8
(C-CH-CH-CH), 66.8 (O-CH,-C), 42.0 (CH,-CHs), 41.4 (CH,-CHs), 14.2
(CH-CHs), 13.6 (CH,-CHs).

IR (ATR): v (cm™) = 3033 (w), 2974 (W), 2934 (W), 1694 (vs), 1587 (w), 1536 (w),
1498 (w), 1477 (m), 1455 (m), 1422 (s), 1379 (w), 1365 (m), 1315 (m),
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Dithiocarbamat-Derivate

1269 (vs), 1212 (w), 1164 (vs), 1064 (s), 997 (s), 928 (w), 905 (w),
799 (W), 767 (M), 734 (M), 696 (vs), 626 (M), 579 (W), 561 (W), 452 (w).

MS (ESI+): m/z (%) = 208 (100, [M+H]")
HRMS (E|+) : m/z flr C1oH17NO»
ber.: 207.1259 gef.: 207.1246
EA: ber.. C:69.54 H: 8.27 N: 6.76
gef.. C:69.50 H: 8.18 N: 6.80
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Dithiocarbamat-Derivate

Darstellung von 3-Benzyl-1,1-diethylharnstoff (239)
Schi32162

O
o~ )J\ M: = 206.28 g/mol
N~ °N
K H C12H18N20

0.66 mL Benzylamin (6.0 mmol, 2.0 eq) und 1.25 mL Triethylamin (9.0 mmol, 3.0 eq) wurden in
15mL Dichlormethan gelést und 15 Minuten bei Raumtemperatur gerihrt.  0.38 mL
N,N-Diethylcarbamoylchlorid (3.0 mmol, 1.0 eq) wurden langsam zugetropft, weitere 12 Stunden
bei Raumtemperatur gerthrt und das LoOsungsmittel wurde am Rotavapor entfernt.
Saulenchromatographie an Kieselgel (EtOAc) ergab 580 mg von 239 (93.9%) in Form eines
blassgelben Ols.

DC: R¢= 0.39 (EtOAC).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.29-7.18 (m, 5H, CH,-C-CH-CH,
CHy-C-CH-CH, CH,-C-CH-CH, CH,-C-CH-CH, CH,-C-CH-CH-CH),
4.92 (sbr, 1H, NH), 4.36 (s, 2H, N-CH,-C), 3.24 (q, 3] =7.1 Hz, 2H,
CH3-CH,), 3.18 (g, %) = 7.1 Hz, 2H, CH3-CH,), 1.08 (t, % =6.6 Hz, 3H,
CH3-CH,), 1.01 (t, ®J = 7.1 Hz, 3H, CH3-CH,).

BC-NMR: (CDCl3, 100 MHz), & [ppm] = 157.4 (C=0), 140.2 (C-CH-CH), 128.6
(C-CH-CH, C-CH-CH), 127.6 (C-CH-CH, C-CH-CH), 127.1
(C-CH-CH-CH), 44.8 (N-CH,-C), 41.2 (CH,-CHs;, CH,-CH3), 14.0
(CH2-CHas, CH,-CHs).

IR (ATR): v (em™) = 2248 (w), 2975 (w), 1621 (s), 1526 (vs), 1493 (s), 1451 (m),
1408 (m), 1377 (m), 1358 (m), 1278 (s), 1212 (m), 1076 (m), 1027 (w),
727 (w), 697 (s), 576 (m), 481 (m).
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 207 (100, [M+H]")

m/z fur C]_2H13N20

ber.: 206.1419 gef.: 206.1419
ber.: C:69.87 H: 8.80 N: 13.58
gef.. C:70.11 H: 8.76 N: 13.34
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Dithiocarbamat-Derivate

Darstellung von N,N-Diethylcarbamidthio-S-sdurebenzylester (240)
Schl32163

O
o~ J\S M = 223.33 g/mol
N
K C12H17NOS

0.88 mL Phenylmethanthiol (7.5 mmol, 1.0 eq) und 421 mg Kaliumhydroxid (7.5 mmol, 1.0 eq)
wurden in 15 mL Aceton gelést und 15 Minuten bei Raumtemperatur gertihrt. 1.05 mL
N,N-Diethylcarbamoylchlorid (8.75 mmol, 1.1eq) wurden langsam zugetropft, weitere
36 Stunden bei Raumtemperatur gerlhrt und das Losungsmittel wurde am Rotavapor entfernt.
Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 4:1) ergab 1163 mg von 240 (69.4%)

in Form eines blassgelben Ols.

DC: R¢= 0.54 (Cyclohexan/ EtOAc 4:1).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.39-7.18 (m, 5H, CH,-C-CH-CH,
CHy-C-CH-CH, CH,-C-CH-CH, CH,-C-CH-CH, CH,-C-CH-CH-CH),
4.16 (s, 2H, S-CH,-C), 3.36 (q, %) = 7.1 Hz, 4H, CH3-CH,, CH3-CH,), 1.15
(t, ) = 7.1 Hz, 6H, CH3-CH,, CH3-CH,).

BC-NMR: (CDCl;, 100 MHz), 5 [ppm] = 166.7 (C=0), 138.5 (C-CH-CH), 129.1
(C-CH-CH, C-CH-CH), 1286 (C-CH-CH, C-CH-CH), 127.2
(C-CH-CH-CH), 42.1 (N-CH,-C), 347 (CH,-CHs, CH,-CHs), 13.8
(CH2-CHg3, CH2-CHp).

IR (ATR): v (em™) = 3062 (w), 3029 (w), 2974 (w), 1643 (vs), 1603 (w), 1584 (w),
1495 (w), 1454 (m), 1404 (vs), 1379 (m), 1362 (m), 1307 (m), 1249 (vs),
1218 (s), 1114 (vs), 1097 (m), 1071 (m), 1029 (w), 1003 (w), 941 (w),
858 (s), 817 (w), 771 (w), 697 (vs), 661 (s), 506 (w), 428 (w), 405 (w).
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 224 (100, [M+H]")

m/z fur Cle17NOS

ber.: 223.1031 gef.: 223.1044
ber.: C:64.53 H: 7.67 N: 6.27
gef.: C:64.22 H: 7.56 N: 6.28
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Dithiocarbamat-Derivate

Darstellung von N,N-Diethylbenzenthiocarbamid (398)
Schl32352

S
M = 193.31 g/mol

N
) Ci11H1sNS

0.36 mL Benzencarbothio-O-séaure (3.0 mmol, 1.0 eq) und 0.31 mL Diethylamin (3.0 mmol,
1.0 eq) wurden in 25 mL Dichlormethan geldst, auf 0 °C gekuhlt, 15 Minuten gertihrt und mit
2.03 mL Triethylamin (10.5 mmol, 3.5eq) versetzt. Nach weiteren 15 Minuten Reaktionszeit
wurde das Reaktionsgemisch mit 1021 mg HOBt (4.5 mmol, 1.5eq) und 1447 mg EDC-HCI
(4.5mmol, 1.5eq) versetzt, weitere 60 Minuten bei 0 °C geriihrt und anschlieBend auf
Raumtemperatur erwarmt. Nach 24 Stunden Reaktionszeit wurde das Losungsmittel am
Rotavapor entfernt. Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 1:1) ergab 393 mg
von 398 (67.8%) in Form eines blassgelben Ols.

DC: R¢=0.35 (Cyclohexan/ EtOAc 1:1).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.37-7.31 (m, 5H, CHpheny),
3.52(q, %) = 6.7 Hz, 2H, CH3-CH,), 3.22 (g, %) = 6.7 Hz, 2H, CH3-CHy),
1.21 (q, *J = 7.1 Hz, 3H, CH»-CHj), 1.08 (q, %) = 7.2 Hz, 3H, CH,-CHj).

BC-NMR: (CDCls3, 100 MHz), & [ppm] = 171.4 (C=S), 137.3 (C-CH-CH-CH), 129.2
(C-CH-CH-CH, C-CH-CH-CH), 128.5 (C-CH-CH-CH, C-CH-CH-CH),
126.9 (C-CH-CH-CH), 43.4 (CH,-CHs), 39.3 (CH2-CHj3), 14.3 (CH»-CH3),
13.0 (CH»-CH3).

IR (ATR): v (em™) = 3060 (w), 2974 (w), 2936 (W), 1627 (vs), 1578 (w), 1497 (w),
1457 (m), 1427 (vs), 1382 (m), 1365 (m), 1314 (w), 1287 (s), 1195 (w),
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Dithiocarbamat-Derivate

1097 (s), 1072 (m), 1002 (w), 921 (w), 872 (W), 786 (m), 706 (s), 629 (W),
565 (W), 480 (W).

MS (ESI+): m/z (%) = 194 (100, [M+H]")
HRMS (E|+) : m/z fur C11H15NS
ber.: 193.0925 gef.: 193.0913
EA: ber.. C:68.35 H: 7.82 N: 7.25
gef.. C:68.45 H:7.82 N: 7.44
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Dithiocarbamat-Derivate

Darstellung von Benzylbenzendithiocarboxylat (399)
Schl32353

S
r = 244.38 g/mol

S
C14H12S2

0.24 mL Benzencarbothio-O-saure (2.0 mmol, 1.0eq) und 0.24 mL Phenylmethanthiol
(2.0 mmol, 1.0 eq) wurden in 25 mL Dichlormethan geldst, auf 0 °C gekuhlt, 15 Minuten gerihrt
und mit 0.97 mL Triethylamin (7.0 mmol, 3.5eq) versetzt. Nach weiteren 15 Minuten
Reaktionszeit wurden 405 mg HOBt (3.0 mmol, 1.5eq) und 575 mg EDC-HCI (3.0 mmol,
1.5 eq) zugegeben, weitere 60 Minuten bei 0 °C gertihrt und anschlieBend auf Raumtemperatur
erwarmt. Nach 24 Stunden Reaktionszeit wurde das Losungsmittel am Rotavapor entfernt.
Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 15:1) ergab 407 mg von 399 (83.2%)
in Form eines blassgelben Ols.

DC: R¢=0.51 (Cyclohexan/ EtOAc 15:1).

'H-NMR: (CDCl;, 400 MHz), & [ppm] = 8.00-7.96 (m, 2H, C(=S)-C-CH,
C(=S)-C-CH), 7.62-7.53 (m, 1H, C(=S)-C-CH-CH-CH), 7.50-7.40 (m, 2H,
C(=S)-C-CH-CH, C(=S)-C-CH-CH), 7.43-7.36 (m, 2H, CH,-C-CH,
CH,-C-CH), 7.32-7.29 (m, 2H, CH»-C-CH-CH, CH,-C-CH-CH), 7.30-7.20
(m, 1H, CH,-C-CH-CH-CH), 4.33 (s, 2H, S-CH,-C).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 191.4 (C=S), 144.6 (C(=S)-C), 136.0
(CHp-C), 133.6 (C(=S)-C-CH), 129.1 (C(=S)-C-CH-CH), 128.8
(CH,-C-CH), 128.7 (C(=S)-C-CH-CH-CH), 127.5 (CH,-C-CH-CH), 127.4
(CH,-C-CH-CH-CH), 33.4 (S-CH,-C).
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IR (ATR):

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 3064 (w), 3031 (w), 1658 (vs), 1598 (w), 1522 (w), 1496 (w),
1449 (s), 1343 (w), 1241 (w), 1205 (vs), 1174 (s), 1100 (w), 1028 (w),
907 (vs), 817 (W), 770 (), 685 (Vs), 646 (vs), 617 (W), 565 (W), 474 ().

m/z (%) = 245 (100, [M+H]")

m/z fur C14H1282

ber.: 244.0380 gef.: 244.0381
ber.. C:68.81 H: 4.95 N: 0.00
gef.. C:68.64 H:4.91 N:0.21
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Dithiocarbamat-Derivate

Darstellung von 2-Ethylbutanthio-S-sdurebenzylester (400)
Schl32366

@)
r = 222.35 g/mol

S
C13Hi180S

Gemal AAV4 wurden 0.51mL 2-Ethylbutansdure (4.0 mmol, 1.0eq), 0.47mL
Phenylmethanthiol (4.0 mmol, 1.0 eq), 1.94 mL Triethylamin (14.0 mmol, 3.5 eq), 811 mg HOBt
(6.0mmol, 15eq) wund 1150mg EDC-HCI (6.0 mmol, 15eq) umgesetzt.
Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 6:1) ergab 743 mg von 400 (83.5%) in
Form eines blassgelben Ols.

DC: R¢=0.55 (Cyclohexan/ EtOAc 6:1).

'H-NMR: (CDCls, 400 MHz), § [ppm] = 7.33-7.20 (M, 5H, CHeprenyp), 4.13 (s, 2H,
S-CH,-C), 2.45-2.38 (m, 1H, C(=0)-CH), 1.74-1.63 (m, 4H, CH-CH,,
CH-CH,), 0.90 (t, %) = 7.4 Hz, 6H, CH»-CHs, CH,-CH).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 202.9 (C=0), 128.9 (C-CH, C-CH), 128.7
(C-CH-CH, C-CH-CH), 127.3 (CH,-C-CH-CH), 127.2 (C-CH-CH-CH),
576 (C(=0)-CH), 33.0 (S-CH,-C), 25.7 (CH-CH, CH-CH,),
11.9 (CHs, CHs).

IR (ATR): v (ecm™) = 3066 (w), 2966 (s), 2933 (M), 1688 (vs), 1604 (w), 1496 (w),

1413 (s), 1359 (W), 1242 (w), 1200 (w), 1100 (w), 1044 (w), 980 (s),
915 (w), 839 (m), 829 (m), 769 (W), 701 (s), 598 (W), 513 (W), 418 (W).
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 245 (100, [M+Na]*)

m/z fur C13H1308

ber.: 222.1078 gef.: 222.1068
ber.. C:70.22 H: 8.16 N: 0.00
gef.. C:70.27 H: 8.15 N:0.18
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Dithiocarbamat-Derivate

Darstellung von 2-Ethylbutandithiosaurebenzylester (241)
Schl32367

S
M = 238.41 g/mol

S
C13H18S2

600 mg Benzyl-2-ethylbutanthioat (Schl32366, 400, 2.7 mmol, 1.0eq) und 1637 mg
2,4-Bis(4-Methoxyphenyl)-1,3,24° 44°-dithiadiphosphetan-2,4-dithion (4.1 mmol, 1.5 eq)
wurden unter Argon in 15 mL m-Xylen gel6st und 36 Stunden unter Ruckfluss erhitzt. Das
Reaktionsgemisch wurde filtriert und das Losungsmittel am Rotavapor entfernt.
Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 5:1) ergab 97 mg (15.0%) von 241 in

Form eines gelben Ols.
DC: R¢= 0.37 (Cyclohexan/ EtOAc 5:1).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.37-7.24 (m, 5H, CHphenyy), 4.53 (s, 2H,
S-CH,-C), 1.95-1.88 (m, 1H, C(=S)-CH), 1.33-1.25 (m, 2H, CH-CHH,
CH-CHH), 0.87 (t, *J = 7.6 Hz, 6H, CH,-CH3, CH,-CHs).

BC-NMR: (CDCls, 100 MHZ), & [ppm] = 235.1 (C=S), 137.0 (CH,-C-CH-CH), 128.7
(C-CH, C-CH), 128.1 (C-CH-CH, C-CH-CH), 127.0 (C-CH-CH-CH), 63.6
(C(=S)-CH), 45.1 (S-CH,-C), 26.6 (CH-CH,, CH-CH}), 10.5 (CH3, CHs).

IR (ATR): v (em™) = 3088 (w), 2911 (w), 1602 (w), 1599 (w), 1577 (s), 1492 (),
1441 (m), 1334 (W), 1327 (vs), 1298 (s), 1272 (m), 1220 (vs), 1121 (vs),
1095 (m), 1035 (w), 966 (s), 936 (M), 828 (M), 785 (M), 730 (W), 702 (vs),
624 (w), 578 (m), 532 (S).
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 239 (100, [M+H]")

m/z fur C13H1382

ber.: 238.0850 gef.: 238.0858
ber.: C:65.49 H:7.61 N: 0.00
gef.: C:65.66 H:7.70 N:0.18
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Dithiocarbamat-Derivate

Darstellung von N,N-Diethyl-3-phenylpropanamid (401)

Schl32369

@)
N
K C13H19NO

M = 205.30 g/mol

GemalR AAV4 wurden 601 mg 3-Phenylpropanséure (4.0 mmol, 1.0 eq), 0.41 mL Diethylamin
(4.0 mmol, 1.0 eqg), 1.94 mL Triethylamin (14.0 mmol, 3.5 eq), 811 mg HOBt (6.0 mmol, 1.5 eq)
und 1150 mg EDC-HCI (6.0 mmol, 1.5eq) umgesetzt. S&ulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 6:1) ergab 732 mg von 401 (89.1%) in Form eines blassgelben Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.27 (Cyclohexan/ EtOAc 6:1).

(CDCl;, 400MHz), & [ppm] = 7.29-7.16 (m, 5H, CHpnenyy),
3.36 (q, *J = 7.1 Hz, 2H, CH3-CH,), 3.20 (g, %) =7.1 Hz, 2H, CH3-CHy),
297 (t,%=79Hz, 2H, C(=0)-CH,), 258 (t%=79Hz, 2H,
C(=0)-CH,-CH,), 1.13-1.05 (m, 6H, CH,-CH3, CH,-CHs).

(CDCls, 100 MHz), & [ppm] = 1714 (C=0), 141.7 (C-CH-CH),
128.6 (C-CH-CH), 126.1 (C-CH-CH), 126.0 (C-CH-CH-CH), 42.0
(CH,-CH3), 40.3 (CH,-CH3), 35.2 (C(=0)-CH,), 31.7 (C(=0)-CH,-CHy),
14.4 (CH,-CH3), 13.2 (CH,-CHy).

v (em™) = 2973 (w), 2934 (W), 1637 (vs), 1496 (w), 1480 (m), 1452 (s),

1380 (w), 1265 (m), 1222 (m), 1138 (m), 1076 (w), 1031 (m), 914 (w),
844 (W), 749 (m), 701 (s), 617 (W), 527 (W), 447 (w).
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 206 (100, [M+H]")

m/z fur C13H19NO

ber.: 205.1467 gef.: 205.1469
ber.: C:76.06 H:9.33 N: 6.82
gef.. C:76.17 H:9.30 N: 6.99
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Dithiocarbamat-Derivate

Darstellung von N,N-Diethyl-3-phenylpropanthioamid (242)
Schl32370

S
N
K C13H19NS

r = 221.36 g/mol

587 mg N,N-Diethyl-3-phenylpropanamid (Schl32369, 401, 2.9 mmol, 1.0 eq) und 1735 mg
2,4-Bis(4-Methoxyphenyl)-1,3,24° 44°-dithiadiphosphetan-2,4-dithion (4.3 mmol, 1.5 eq)
wurden unter Argon in 15 mL m-Xylen gel6st und 36 Stunden unter Ruckfluss erhitzt. Das
Reaktionsgemisch wurde filtriert und das Losungsmittel am Rotavapor entfernt.
Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 3:1) ergab 108 mg (16.8%) von 242 in

Form eines gelben Ols.
DC: R¢=0.22 (Cyclohexan/ EtOAc 3:1).

'H-NMR: (CDCls, 400MHz), & [ppm] = 7.29-7.18 (m, 5H, CHphenyy),
3.25(q, %) = 7.3 Hz, 2H, CH5-CH,), 3.11 (g, ] =7.3 Hz, 2H, CH3-CHy),
301 (,%=75Hz, 2H, C(=S)-CH,), 283 (t%=7.7Hz, 2H,
C(=S)-CH,-CH,), 1.21-1.15 (m, 6H, CH,-CHs, CH,-CHj).

BC-NMR: (CDCl;, 100 MHz), & [ppm] = 201.1 (C=S), 141.0 (C-CH-CH),
128.6 (C-CH-CH), 127.1 (C-CH-CH), 126.3 (C-CH-CH-CH), 49.4
(CHo-CH3), 47.6 (CH,-CHa), 45.7 (C(=S)-CH,), 37.7 (C(=S)-CH,-CH)),
13.4 (CH2-CHs), 11.9 (CH»-CHs).

IR (ATR): v (ecm™) = 3060 (w), 2974 (m), 2931 (m), 1648 (m), 1601 (w), 1583 (W),

1485 (s), 1452 (s), 1441 (m), 1415 (vs), 1378 (m), 1354 (s), 1300 (m),
1268 (vs), 1207 (vs), 1141 (s), 1115 (m), 1092 (s), 1068 (m), 1028 (s),
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Dithiocarbamat-Derivate

1008 (s), 938 (s), 916 (s), 846 (s), 831 (m), 804 (m), 779 (m), 698 (S),
665 (), 620 (M), 593 (W), 562 (M), 481 (M), 433 (W).

MS (ESI+): m/z (%) = 222 (100, [M+H]+)
HRMS (E|+) : m/z fur C13H1gNS
ber.: 221.1238 gef.: 222.1233
EA: ber.. C:70.54 H: 8.65 N: 6.33
gef.. C:70.42 H: 8.61 N: 6.11
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Dithiocarbamat-Derivate

5.4 Dithiocarbamat-Dimere

Darstellung von Piperazin-1,4-di(carbodithiosdure)dibenzylester (402)
Schi32142

[j\ /S\H/NJ C20H22N2S4

258 mg Piperazin (3.0 mmol, 1.0 eq) und 1000 mg Natriumhydroxid (25.0 mmol, 8.3 eq) wurden
bei Raumtemperatur in 20 mL Wasser und 20 mL Ethanol gelost, 30 Minuten geriihrt und
anschlieBend mit 0.45 mL Kohlenstoffdisulfid (7.5 mmol, 3.0 eq) versetzt. Nach weiteren
60 Minuten Reaktionszeit wurden 1.1 mL Benzylbromid (9.0 mmol, 3.0 eq) zugegeben und
18 Stunden geruhrt.  AnschlieBend wurde das Losungsmittel am Rotavapor entfernt.
Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 12:1) ergab 477 mg von 402 (38.9%)

in Form eines blassgelben Feststoffs.

DC: R¢=0.21 (Cyclohexan/ EtOAc 12:1).
Fp.: 119 °C
'H-NMR: (CDCl3, 400 MHz), 6 [ppm] = 7.44-7.24 (m, 10H, CHphenyr), 4.57 (s, 4H,

S-CH,-C, S-CH,-C), 4.51-3.99 (m, 8H, N-CH,-CH,-N, N-CH,-CH,-N).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 196.6 (C=S, C=S), 135.6 (S-CH,-C-CH,
S-CH,-C-CH), 1295 (C-CH-CH-CH, C-CH-CH-CH, C-CH-CH-CH,
C-CH-CH-CH), 128.8 (C-CH-CH-CH, C-CH-CH-CH, C-CH-CH-CH,
C-CH-CH-CH), 127.8 (C-CH-CH-CH, C-CH-CH-CH), 57.7
(N-CH,-CH-N, N-CH,-CH,-N), 42.2 (S-CH,-C, S-CH,-C).
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IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 3026 (w), 1466 (w), 1450 (m), 1436 (w), 1404 (s), 1375 (w),
1346 (m), 1275 (s), 1209 (s), 1156 (s), 1084 (w), 1040 (s), 1027 (m),
993 (s), 919 (m), 849 (m), 802 (m), 769 (w), 718 (m), 709 (m), 692 (vs),
564 (w), 473 (s).

m/z (%) = 419 (100, [M+H]")

m/z fur C20H20N284

ber.: 418.0666 gef.: 418.0654
ber.: C:57.38 H:5.30 N: 6.69
gef.. C:57.57 H:5.44 N: 6.59
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Dithiocarbamat-Derivate

Darstellung von [2-(1,3-dioxan-2-yl)ethyl]piperazin-1,4-bis(dithiocarboxylat) (403)
Schi32143

S oﬁ
/\N)J\S/\)\O M = 466.70 g/mol
L()/W S T N \) C18H30N204S4
O S

258 mg Piperazin (3.0 mmol, 1.0 eq) und 1000 mg Natriumhydroxid (25.0 mmol, 8.3 eq) wurden
bei Raumtemperatur in 20 mL Wasser und 20 mL Ethanol gelost, 30 Minuten geriihrt und
anschlieBend mit 0.45 mL Kohlenstoffdisulfid (7.5 mmol, 3.0 eq) versetzt. Nach weiteren
60 Minuten Reaktionszeit wurden 1.2 mL 2-(2-Bromethyl)-1,3-dioxan (9.0 mmol, 3.0eq)
zugegeben und 18 Stunden geriihrt. AnschlieBend wurde das Ldsungsmittel am Rotavapor
entfernt. Sdulenchromatographie an Kieselgel (DCM/ MeOH 80:20) ergab 732 mg von 403
(52.3%) in Form eines blassgelben Feststoffs.

DC: R¢=0.65 (DCM/ MeOH 80:20).
Fp.: 137 °C
'"H-NMR: (CDCls, 400 MHz), & [ppm] = 4.64(t,%)=5.2Hz, 2H, CH,-CH-O,

CH,-CH-0), 4.10-4.05 (m, 4H, CH-O-CHH-CH, CH-O-CHH-CH,,
CH-0O-CHH-CH,, CH-O-CHH-CH)), 3.99-3.91 (m, 4H, CH-O-CHH-CH,,
CH-O-CHH-CH,, CH-O-CHH-CH,, CH-O-CHH-CH,), 3.26-3.22 (m, 4H,
S-CH,»-CH,,  S-CH»-CH,), 2.88-3.69(m, 8H, N-CH,-CHy-N,
N-CHp-CH»-N),  201-1.93  (m, 2H,  O-CH,-CHH-CH,-O,
O-CHp-CHH-CH»-0), 1.92-1.90 (m, 4H, S-CH»-CH, S-CH,-CH)),
1.22-1.17 (M, 2H, O-CH,-CHH-CH,-0, O-CH,-CHH-CH,-0).
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Dithiocarbamat-Derivate

BC-NMR: (CDCls, 100 MHz), & [ppm] = 196.3 (C=S, C=S), 101.1 (CH,-CH-O,
CH»-CH-0), 67.0 (O-CH,-CHp, O-CH»-CH,), 52.6 (N-CH,-CH,-N,
N-CH,-CHy-N), 34.4 (S-CH, S-CHj), 31.8 (S-CH»-CHa, S-CH»-CH,), 25.9
(O-CHa-CH,-CHj, O-CH,-CH,-CHy).

IR (ATR): v (em™) = 2968 (w), 2951 (w), 2922 (w), 1609 (w), 1455 (m), 1415 (s),
1399 (s), 1380 (m), 1351 (w), 1335 (w), 1317 (w), 1268 (m), 1246 (m),
1246 (w), 1216 (W), 1198 (s), 1189 (s), 1143 (m), 1124 (m), 1073 (m),
1037 (m), 1020 (m), 989 (vs), 922 (s), 894 (s), 871 (s), 846 (s), 835 (),
753 (M), 636 (W), 572 (W), 544 (m), 485 (m), 474 (m).

MS (ESI+): m/z (%) = 467 (100, [M+H]+)
HRMS (E|+) : m/z fiir C1sH20N204S,
ber.: 466.1088 gef.: 466.1102
EA: ber.. C:46.32 H: 6.48 N: 6.00
gef.. C:46.10 H: 6.49 N: 6.20
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Dithiocarbamat-Derivate

Darstellung von ([4-(Diethylthiocarbamoylsulfanylmethyl)phenyl]Jmethyl)-N,N-
diethyldithiocarbamat (404)
Schl32144
S
/\NJ\S \ r = 400.69 g/mol
) S\n/ NM CisH2sN2S4
S

790 mg p-Bis(Brommethyl)benzen (3.0 mmol, 1.0eq) und 0.72mL Kohlenstoffdisulfid
(12.0 mmol, 4.0 eq) wurden in 25 mL Acetonitril geltst, auf 0 °C gekiihlt und 5 Minuten geruhrt.
Zu dem Reaktionsgemisch wurde anschliefend langsam 1.24 mL Diethylamin (12.0 mmol,
4.0 eq) zugetropft. Nach 30 Minuten wurde auf Raumtemperatur erwarmt, 18 Stunden bei
Raumtemperatur gertihrt, mit EtOAc extrahiert (5 x 50 mL), die vereinigten organischen Phasen
uber MgSO, getrocknet,  filtriert und das Losungsmittel am Rotavapor entfernt.
Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 6:1) ergab 1070 mg von 404 (89.0%)

in Form eines blassgelben Feststoffes.

DC: R¢=0.23 (Cyclohexan/ EtOAc 6:1).
Fp.: 74 °C
'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.32 (d, 3J=8.2 Hz, 4H, C-CH-CH-C,

C-CH-CH-C), 4.51 (s, 4H, S-CH,-C, S-CH,-C), 4.03 (g, 3] = 6.9 Hz, 4H,
CH3-CH,, CH3-CH,), 3.71 (g, 3J=6.9 Hz, 4H, CHs-CH, CHs-CHy),
1.27 (t, % = 6.9 Hz, 12H, CH,-CHs, CH,-CHs, CH»-CHs, CH,-CHs).

BC-NMR: (CDCls, 100 MHz), § [ppm] = 195.2 (C=S, C=S), 135.4 (C-CH-CH-C),
129.7 (C-CH-CH-C, C-CH-CH-C), 49.6 (CH»-CHs, CH,-CHs), 46.8
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IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

(CH,-CHs, CHp-CHg), 41.9 (S-CH»-C, S-CH,-C),

CH,-CHj3), 11.7 (CH,-CH3, CH2-CHg).

v (em™) = 2972 (w), 1486 (m), 1454 (w), 1414 (s), 1352 (m), 1299 (m),
1269 (s), 1197 (m), 1141 (m), 1067 (m), 981 (m), 915 (m), 861 (m),

827 (m), 761 (m), 685 (m), 527 (m), 428 (m).

m/z (%) = 401 (100, [M+H]")

m/z fur C18H28N254

ber.: 400.1135 gef.: 400.1112
ber.. C:53.96 H: 7.04 N: 6.99
gef.. C:53.95 H:7.20 N: 6.92
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Dithiocarbamat-Derivate

Darstellung von N,N*-Diethylethan-1,2-bis[amino(carbodithiosaure)dibenzylester] (405)

Schi32173
\ S M = 448.73 g/mol
S K C22H28N2S4

0.43 mL N,N'-Diethylethan-1,2-diamin (3.0 mmol, 1.0eq) und 1000 mg Natriumhydroxid
(25.0 mmol, 8.3 eq) wurden bei Raumtemperatur in 20 mL Wasser und 20 mL Ethanol geldst,
30 Minuten geriihrt und anschlielend mit 0.45 mL Kohlenstoffdisulfid (7.5 mmol, 3.0 eq)
versetzt. Nach weiteren 60 Minuten Reaktionszeit wurden 1.1 mL Benzylbromid (9.0 mmol,
3.0eq) zugegeben und 18 Stunden gertihrt. Anschlieend wurde das LoOsungsmittel am
Rotavapor entfernt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 10:1) ergab
792 mg von 405 (58.8%) in Form eines blassgelben Feststoffs.

DC: R¢=0.39 (Cyclohexan/ EtOAc 10:1).
Fp.: 113 °C
'H-NMR: (DMSO-Dg, 400 MHz), § [ppm] = 7.39-7.21 (m, 10H, CHpheny)), 4.46 (s,

2H, S-CH,-C, S-CH,-C), 4.01 (g,%=6.8Hz, 2H, CHs-CH,), 3.69
(0, %1 = 6.9 Hz, 2H, CHs-CH,), 2.71 (t, % =7.0 Hz, 4H, N-CH,-CH,-N),
1.24 (t, % = 7.0 Hz, 6H, CH,-CHs, CH,-CHa).

BC-NMR: (DMSO-Dg, 100 MHz), & [ppm] = 195.4 (C=S, C=S), 138.2 (C-CH-CH,
C-CH-CH), 129.1 (C-CH-CH, C-CH-CH, C-CH-CH, C-CH-CH), 127.9
(C-CH-CH, C-CH-CH, C-CH-CH, C-CH-CH), 127.0 (C-CH-CH-CH,
C-CH-CH-CH), 51.8 (N-CH,-CHx-N), 41.2 (CH2-CHs, CH,-CHs), 39.9
(S-CH3-C), 14.0 (CH,-CHs, CH,-CHy).
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IR (ATR):

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 1974 (w), 1478 (s), 1452 (m), 1399 (s), 1313 (m), 1293 (m),
1232 (s), 1179 (vs), 1095 (m), 1048 (s), 995 (s), 941 (m), 863 (m), 766 (s),
695 (vs), 592 (m), 553 (m), 484 (s), 459 (m), 441 (m), 405 (m).

m/z (%) = 449 (100, [M+H]")

m/z fur C22H23N254

ber.: 448.1135 gef.: 448.1142
ber.. C:58.89 H: 6.29 N: 6.24
gef.. C:58.95 H: 6.36 N: 5.80
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Dithiocarbamat-Derivate

5.5 Piperidin-1-dithiocarboxylat-Serie

Darstellung von Benzylpiperidin-1-dithiocarboxylat (182)

Schl32012

S
r = 251.41 g/mol

N )J\ S
Ci13H17NS2

Gemall AAVS5 wurden 0.24 mL Benzylbromid (2.0 mmol, 1.0 eq), 0.25 mL Kohlenstoffdisulfid
(4.0 mmol, 2.0 eq) und 0.40 mL Piperidin (4.0 mmol, 2.0 eq) umgesetzt. Saulenchromatographie
an Kieselgel (Pentan/ EtOAc 5:1) ergab 430 mg von 182 (85.5%) in Form eines gelben

Feststoffs.

DC:

Fp.:

'H-NMR:

BC-NMR:

R¢=0.40 (Cyclohexan/ EtOACc 5:1).

45 °C

(CDCls, 400 MHz), & [ppm] = 7.40-7.38 (m, 2H, CH,-C-CH-CH,
CH»-C-CH-CH), 7.32-7.29 (m, 2H, CH,-C-CH-CH, CH,-C-CH-CH),
7.27-724 (m, 1H, CHp-C-CH-CH-CH), 457 (s, 2H, S-CH,-C),
4.40-4.20 (m, 2H, N-CH,), 3.96-3.78 (m, 2H, N-CH;), 1.72-1.62 (m, 6H,
N-CH,-CH,-CH,-CH,-CHy).,

(CDCls, 100 MHz), 8 [ppm] = 195.2 (C=S), 136.2 (CH,-C-CH), 129.3
(C-CH-CH, C-CH-CH), 1287 (C-CH-CH, C-CH-CH), 1276
(C-CH-CH-CH), 42.3 (N-CH,-CH,, N-CH,-CH,), 39.9 (S-CH,-C), 24.4
(N-CHy-CH,-CH,-CH,-CHp).
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Dithiocarbamat-Derivate

IR (ATR): v (cm™) = 3082 (w), 2994 (w), 2933 (m), 1637 (w), 1601 (w), 1582 (w),
1494 (w), 1475 (s), 1451 (m), 1422 (s), 1400 (s), 1358 (s), 1280 (w),
1244 (m), 1223 (vs), 1201 (m), 1162 (w), 1132 (m), 1108 (s), 1020 (m),
997 (s), 970 (s), 949 (m), 921 (m), 889 (s), 849 (s), 800 (m), 775 (m),
707 (s), 694 (vs), 620 (w), 515 (m), 490 (m), 480 (m), 433 (w), 403 (m).

MS (ESI+): m/z (%) = 276 (50, [M+Na]")
HRMS (E|+) : m/z fur Ci3H17NS,
ber.: 251.0802 gef.: 251.0810
EA: ber.. C:61.11 H: 6.82 N: 5.57
gef.. C:61.39 H: 6.86 N: 5.47
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Dithiocarbamat-Derivate

Darstellung von Methylpiperidin-1-dithiocarboxylat (342)

Schl32013

r = 175.31 g/mol

N)J\S/
C7H13NS2

GemaR AAVS5 wurden 0.13 mL Methyliodid (2.0 mmol, 1.0 eq), 0.25 mL Kohlenstoffdisulfid
(4.0 mmol, 2.0 eq) und 0.40 mL Piperidin (4.0 mmol, 2.0 eq) umgesetzt. Sdulenchromatographie
an Kieselgel (Pentan/ EtOAc 5:1) ergab 332 mg von 342 (70.5%) in Form eines gelben

Feststoffs.

DC:

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

R¢=0.42 (Cyclohexan/ EtOAc 5:1).
57°C

(CDCls, 400 MHz), & [ppm] = 4.40-3.82 (m, 4H, N-CH,, N-CHy), 2.62 (s,
3H, S-CHy), 1.72-1.62 (m, 6H, N-CH,-CH,-CH,-CH,-CHy).

(CDCls, 100 MHz), & [ppm] = 196.9 (C=S), 25.8 (N-CH,-CHy,
N-CH,-CHy), 24.4 (N-CH,-CH,-CH,-CH,-CHy), 20.1 (S-CHs).

v (em™) = 2995 (w), 2935 (m), 2915 (m), 2853 (m), 1643 (w), 1499 (m),
1469 (w), 1427 (s), 1365 (w), 1351 (w), 1312 (w), 1280 (m), 1262 (w),
1229 (vs), 1159 (w), 1118 (vs), 1073 (m), 1009 (s), 981 (s), 955 (s),
892 (vs), 853 (s), 804 (m), 725 (w), 613 (w), 552 (w), 508 (m), 457 (w),
411 (s).
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 176 (100, [M+H]")

m/z fur C7H13N82

ber.: 175.0489 gef.: 175.0508
ber.. C:47.96 H: 7.47 N: 7.99
gef.. C:47.77 H:7.43 N: 8.07
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Dithiocarbamat-Derivate

Darstellung von Methyl(piperidin-1-thiocarbonylsulfanyl)essigsauremethylester (343)

Schl32014

S
| M = 233.35 g/mol

NS s ©
@) CoH15sNO2S2

Gemdl AAV5 wurden 0.19 mL Bromessigsauremethylester (2.0 mmol, 1.0 eq), 0.25mL
Kohlenstoffdisulfid (4.0 mmol, 2.0 eq) und 0.40 mL Piperidin (4.0 mmol, 2.0 eq) umgesetzt.
Saulenchromatographie an Kieselgel (Pentan/ EtOAc 5:1) ergab 486 mg von 343 (76.4%) in

Form eines gelben Feststoffs.

DC:

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

R¢=0.18 (Cyclohexan/ EtOAc 5:1).

59°C

(CDCls, 400 MHz), & [ppm] = 4.30-4.19 (m, 2H, N-CH,), 4.17 (s, 2H,
S-CH,-COOMe), 3.95-3.83 (m, 2H, N-CH,), 3.74 (s, 3H, CHy), 1.72-1.65
(m, 6H, N-CHz-CHz-CHz-CHz-CHz).

(CDCl;, 100 MHz), & [ppm] = 193.7 (C=S), 169.4 (C=0), 52.9
(C(=0)-O-CH3), 41.1 (S-CH»-C), 38.9 (N-CH,-CH,, N-CH,-CH,), 24.3
(N-CH-CH,-CH,-CH,-CHy).

v (em™) = 3027 (w), 3003 (w), 2954 (w), 1740 (m), 1568 (w), 1474 (),
1438 (m), 1427 (m), 1365 (w), 1347 (w), 1291 (m), 1281 (m), 1258 (w),
1244 (m), 1229 (m), 1193 (m), 1145 (s), 1113 (s), 1070 (w), 1024 (w),
997 (m), 974 (s), 897 (w), 884 (m), 874 (m), 853 (m), 806 (W), 690 (m),
612 (W), 558 (W), 509 (W), 464 (), 420 (m).
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 234 (100, [M+H]")

m/z fur CgH15N0282

ber.: 233.0544 gef.: 233.0551
ber.: C:46.32 H: 6.48 N: 6.00
gef.: C:46.38 H: 6.52 N: 6.05

346



Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von 2-(Piperidin-1-thiocarbonylsulfanyl)essigsaure (344)
Schl32015

S

OJJLSA[(;OH

M = 219.32 g/mol

CsH13NO2S>

600 mg Natriumhydroxid (15.0 mmol, 1.5 eq) und 1.0 mL Piperidin (10.0 mmol, 1.0 eq) wurden
in 10 mL Wasser gelost, 5 Minuten bei Raumtemperatur geriihrt und langsam mit 0.8 mL
Kohlenstoffdisulfid (12.5 mmol, 1.25eq) versetzt. Nach 30 Minuten Reaktionszeit wurden
400 mg Natriumhydroxid (10.0 mmol, 1.0 eq), 1700 mg Bromessigsaure (12.5 mmol, 1.25 eq)
und 8mL Wasser zugegeben und 18 Stunden bei Raumtemperatur gerihrt. Das
Reaktionsgemisch wurde mit 6M HCI auf pH=3 eingestellt, mit Dichlormethan extrahiert (5 x
100 mL), die vereinigten organischen Phasen Uber MgSO, getrocknet,  filtriert und das
Losungsmittel am Rotavapor entfernt. Der verbleibende Rickstand wurde in wenig
Dichlormethan gel6st und in 200 mL eisgekiihltes Cyclohexan getropft. Der resultierende
Niederschlag wurde abgesaugt und getrocknet. Es wurden 1830 mg von 344 (83.6%) in Form

farbloser Nadeln erhalten.

Fp.: 131 °C

IH-NMR: (DMSO-Dg, 400 MHz), 6 [ppm] = 12.63 (s, 1H, COOH), 4.21-4.12 (m, 2H,
N-CHy,), 4.08 (s, 2H, S-CH,-COOH), 3.95-3.83 (m, 2H, N-CHy), 1.66-1.53
(m, 6H, N-CHz-CHz-CHz-CHz-CHz).

BC-NMR: (DMSO-Dg, 100 MHz), 6 [ppm] = 193.6 (C=S), 169.8 (C=0), 52.9

(C(=0)-0O-CH3), 40.9 (S-CH,-C), 39.2 (N-CH,-CH,, N-CH,-CH,), 24.0
(N-CH,-CHy-CHy-CH,-CHy).
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Dithiocarbamat-Derivate

IR (ATR): v (em™®) = 2991 (w), 2920 (w), 2858 (W), 1695 (s), 1648 (m), 1475 (m),
1448 (w), 1430 (m), 1414 (m), 1353 (w), 1302 (m), 1274 (m), 1258 (w),
1241 (m), 1224 (m), 1204 (s), 1177 (s), 1129 (m), 1109 (m), 1067 (w),
1001 (m), 978 (s), 906 (m), 891 (m), 872 (M), 849 (m), 789 (W), 738 (W),
670 (s), 605 (W), 557 (W), 513 (W), 474 (), 450 (w), 409 (m).

MS (ESI+): m/z (%) = 220 (100, [M+H]")
HRMS (E|+) : m/z fur CgH13NO,S,
ber.: 219.0388 gef.: 219.0404
EA: ber.. C:43.81 H:5.97 N: 6.39
gef.. C:43.66 H: 5.89 N: 6.30
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Dithiocarbamat-Derivate

Darstellung von (Aminocarbonylmethyl)piperidin-1-dithiocarboxylat (345)
Schl32018

S

OJJ\S/\[(;NHZ

M = 218.34 g/mol

CsH14N20 S

GemaR AAV6 wurden 0.59 mL Piperidin (6.0 mmol, 2.0 eq), 0.36 mL Kohlenstoffdisulfid
(6.0mmol, 2.0eq) wund 414mg Bromacetamid (3.0mmol, 1.0eq) umgesetzt.
Saulenchromatographie an Kieselgel (DCM/ MeOH 95:5) ergab 516 mg von 345 (78.8%) in
Form eines blassgelben Feststoffs.

DC: R¢= 0.42 (DCM/ MeOH 95:5).
Fp.: 142 °C
'H-NMR: (CDCls, 400 MHz), & [ppm] = 6.74 (sbr, 1H, NHH), 5.81 (sbr, 1H, NHH),

4.31-4.22 (m, 2H, N-CHy), 4.09 (s, 2H, S-CH,), 3.97-3.82 (m, 2H, N-CH,),
375-3.70 (m, 4H, CH,-CHs, CH»-CHs), 1.76-1.63 (m, 6H,
N-CHa-CH,-CH,-CH,-CHy).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 193.9 (C=S), 1715 (C=0), 54.1
(N-CH,-CHz), 519 (N-CH-CHp), 384 (S-CHyCeamig), 26.2
N-CH,-CH,-CHy), 25.7 (N-CH,-CH,-CHy), 24.3

(N-CH,-CH,-CH,-CH,-CHy).

IR (ATR): v (em™) = 3195 (w), 2941 (w), 1651 (s), 1604 (m), 1478 (s), 1455 (m),
1431 (s), 1343 (m), 1268 (m), 1258 (m), 1243 (m), 1219 (s), 1189 (m),
1133 (m), 1106 (s), 1065 (m), 1020 (w), 1001 (s), 978 (s), 948 (m),
886 (M), 847 (M), 778 (), 617 (M), 605 (M), 547 (s), 520 (S), 468 ().
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 219 (90, [M+H]")

m/z fur CgH14N2082

ber.: 218.0548 gef.: 218.0549
ber.. C:44.01 H: 6.46 N:12.83
gef.. C:43.91 H: 6.49 N:12.71
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Dithiocarbamat-Derivate

Darstellung von (2-(1,3-Dioxan-2-yl)ethyl)piperidin-1-dithiocarboxylat (348)

Schl32026

C12H21NO2S2

S O/j
r = 275.43 g/mol

Gemé&R AAV6 wurden 0.40 mL Piperidin (4.0 mmol, 2.0 eq), 0.24 mL Kohlenstoffdisulfid
(4.0 mmol, 2.0eq) und 0.24 mL 2-(2-Bromethyl)-1,3-dioxan (2.0 mmol, 1.0 eq) umgesetzt.
Saulenchromatographie an Kieselgel (Pentan/ EtOAc 4:1) ergab 501 mg von 348 (90.9%) in

Form eines gelben Ols.

DC:

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

R¢=0.19 (Cyclohexan/ EtOAc 5:2).
77 °C

(CDCls, 400 MHz), & [ppm] = 4.61 (t, J=5.2Hz, 1H, CH,-CH-O),
4.30-419 (m, 2H, N-CHH-CH, N-CHH-CH,), 4.11-4.03 (m, 2H,
CH-O-CHH-CH,, CH-O-CHH-CH,), 3.94-3.79 (m, 2H, N-CHH-CH,
N-CHH-CH,), 3.78-3.69 (m, 2H, CH-O-CHH-CH,, CH-O-CHH-CHy),
3.37-3.32 (m, 2H, S-CH,-CHy), 2.12-2.04 (m, 2H, O-CH,-CH,-CH,-0),
203-1.93 (m, 2H, S-CHyCH,), 171-160 (m,  6H,
N-CH,-CH,-CH,-CH,-CHy).,

(CDCl;, 100 MHz), 3 [ppm] = 195.6 (C=S), 101.1 (CH,-CH-O), 67.0
(O-CH,-CHy, O-CHp-CH,), 344 (S-CHp), 31.8 (S-CH,-CH,), 25.8
(O-CH,-CH,-CHy), 24.4 (5XCH:piperidin))-

v (em™) = 3147 (w), 3077 (w), 2946 (w), 1618 (w), 1593 (w), 1562 (w),
1500 (m), 1479 (w), 1442 (m), 1425 (m), 1379 (w), 1349 (w), 1281 (w),
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

1266 (w), 1209 (m), 1180 (s), 1165 (m), 1120 (s), 1108 (s), 1075 (m),
1036 (W), 1020 (m), 995 (s), 974 (s), 950 (m), 924 (m), 880 (s), 805 (s),
695 (W), 575 (W), 558 (W), 522 (W), 478 (W), 466 (W), 428 (M), 408 ().

m/z (%) = 276 (100, [M+H]*), 298 (85, [M+Na]")

m/z fur C12H21N0252

ber.: 275.1014 gef.: 275.0971
ber.. C:52.33 H: 7.68 N: 5.09
gef.. C:52.15 H:7.70 N:5.19
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Dithiocarbamat-Derivate

5.6 Benzyl-N,N-Dialkyldithiocarbamat-Derivate

Darstellung von Benzyl-N,N-diisopropyldithiocarbamat (406)
Schl32188

r = 267.45 g/mol

)\ S
N A S
)\ /\© C14H21NS2

0.85 mL Diisopropylamin (6.0 mmol, 1.5 eq) und 505 mg Kaliumhydroxid (9.0 mmol, 2.25 eq)
wurden bei Raumtemperatur in 40 mL Acetonitril geldst, 15 Minuten gerthrt und anschlieRend
mit 1.26 mL Kohlenstoffdisulfid (12.0 mmol, 3.0 eq) versetzt. Nach 30 Minuten Reaktionszeit
wurden 1.43 mL Benzylbromid (4.0 mmol, 1.0 eq) zugegeben, 18 Stunden geriihrt, mit EtOAc
extrahiert (5 x 50 mL), die vereinigten organischen Phasen iber MgSO, getrocknet, filtriert und
das Losungsmittel am Rotavapor entfernt. S&ulenchromatographie an Kieselgel (Cyclohexan)
ergab 670 mg von 406 (62.6%) in Form eines gelbbraunen Ols.

DC: R¢=10.61 (Cyclohexan).

'H-NMR: (CDCl, 400 MHz), & [ppm] = 7.43-7.22 (m, 5H, CHphenyy), 4.57 (5, 2H,
S-CH,-C), 1.93-1.77 (m, 2H, N-CH, N-CH), 1.28-1.16 (m, 12H, CH).

BC-NMR: (CDClg, 100 MHz), & [ppm] = 195.5 (C=S), 136.0 (S-CH,-C-CH), 129.6
(C-CH-CH-CH, C-CH-CH-CH), 128.6 (C-CH-CH-CH, C-CH-CH-CH),
127.5 (C-CH-CH-CH), 41.6 (S-CH»-C), 34.6 (N-CH, N-CH), 20.8
(CH-CHs, CH-CHs, CH-CHs, CH-CHs).

IR (ATR): v (em™) = 3061 (w), 3027 (w), 2970 (w), 1601 (w), 1494 (w), 1474 (w),
1452 (m), 1438 (m), 1421 (w), 1369 (w), 1308 (vs), 1282 (s), 1235 (w),
1189 (s), 1138 (s), 1115 (m), 1069 (w), 1029 (s), 961 (w), 944 (W),
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Dithiocarbamat-Derivate

913 (W), 896 (w), 850 (w), 818 (w), 769 (m), 694 (vs), 666 (w), 640 (W),
622 (W), 584 (M), 564 (W), 548 (W), 509 (w), 470 (m), 406 (w).

MS (ESI+): m/z (%) = 268 (100, [M+H]")
HRMS (E|+) : m/z flr C14H>1NS»
ber.: 267.1115 gef.: 267.1107
EA: ber.. C:62.87 H: 7.91 N: 5.24
gef.. C:63.26 H: 7.94 N: 5.00
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Dithiocarbamat-Derivate

Darstellung von Benzyl-N,N-dipropyldithiocarbamat (183)
Schi32201

\/\N S/\© M: = 267.45 g/mol
H C14H21NS2

Gemall AAV8 wurden 0.82 mL Dipropylamin (6.0 mmol, 2.0 eq), 0.36 mL Kohlenstoffdisulfid
(6.0mmol, 2.0eq) und 0.36mL Benzylbromid (6.0 mmol, 1.0eq) umgesetzt.
Saulenchromatographie an Kieselgel (Cyclohexan) ergab 732 mg von 183 (91.3%) in Form

eines gelben Ols.
DC: R¢=0.15 (Cyclohexan).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.41-7.37 (m, 2H, CH,-C-CH-CH,
CH,-C-CH-CH), 7.34-7.24 (m, 3H, CH,-C-CH-CH, CH,-C-CH-CH,
CH»-C-CH-CH-CH), 4.56 (s, 2H, S-CH,-C), 3.94 (t, 3] =7.6 Hz, 2H,
CH3-CH,-CH}), 3.61 (t, %] = 7.8 Hz, 2H, CH3-CH,-CH,), 1.85-1.69 (m, 4H,
CH3-CH»-CH;,  CHg-CHp-CH,),  1.00-0.89 (m,  6H, CH,-CH,-CHs,
CH,-CH,-CHs).

BC-NMR: (CDCl3, 100 MHz), & [ppm] = 195.9 (C=S), 136.2 (C-CH-CH), 129.5
(C-CH-CH, C-CH-CH), 128.7 (C-CH-CH, C-CH-CH), 127.6
(C-CH-CH-CH), 56.9 (N-CH,-CH,-CHs;, N-CH,-CH,-CH3), 42.5
(S-CH»-C),  19.9  (N-CH,-CH,-CHs,  N-CH,-CH,-CHj), 11.4
(N-CH,-CH,-CHa, N-CH-CH,-CHy).

IR (ATR): v (cm™) = 3060 (w), 3028 (w), 1479 (s), 1462 (m), 1452 (m), 1436 (m),
1409 (vs), 1379 (m), 1363 (m), 1342 (m), 1303 (m), 1270 (m), 1233 (vs),
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Dithiocarbamat-Derivate

1195 (s), 1144 (s), 1089 (m), 1071 (w), 1028 (w), 989 (s), 921 (W),
889 (W), 854 (W), 804 (w), 768 (w), 747 (W), 695 (vs), 618 (), 591 (W),
563 (W), 530 (W), 479 (W), 431 (w).

MS (ESI+): m/z (%) = 268 (100, [M+H]")
HRMS (E|+) : m/z fur C14H>1NS»
ber.: 267.1115 gef.: 267.1106
EA: ber.. C:62.87 H: 7.91 N: 5.24
gef.. C:62.96 H: 7.77 N: 5.27
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Dithiocarbamat-Derivate

Darstellung von Benzyl-N,N-dibutyldithiocarbamat (184)

Schl32202

S

/\/\N)LS/\Q M = 295.51 g/mol

Ci16H25NS2

GeméR AAV8 wurden 1.02 mL Dibutylamin (6.0 mmol, 2.0 eq), 0.36 mL Kohlenstoffdisulfid

(6.0 mmol, 2.0eq)

und 0.36 mL Benzylbromid (6.0 mmol, 1.0eq) umgesetzt.

Saulenchromatographie an Kieselgel (Cyclohexan) ergab 834 mg von 184 (94.1%) in Form

eines gelben Ols.

DC:

IH-NMR:

BC-NMR:

R¢=0.29 (Cyclohexan).

(CDCls, 400 MHz), & [ppm] = 7.42-7.37 (m, 2H, CH,-C-CH-CH,
CHp-C-CH-CH), 7.35-7.23 (m, 3H, CH,-C-CH-CH, CH,-C-CH-CH,
CHy-C-CH-CH-CH), 4.57 (s, 2H, S-CH»-C), 3.98 (t, 3] = 7.8 Hz, 2H,
CH3-CH»-CH-CH,), 3.65 (t,%J=7.8Hz,2H, CH3-CH,-CH,-CHy),
1.80-1.64 (M, 4H, CH3-CH2-CH,-CHa, CHg-CH,-CH,-CHs), 1.44-1.28 (m,
4H,  CH3-CHp-CH,-CH,,  CH3-CHp-CH»-CH,),  1.02-0.91 (m,
6H, CHs-CH,-CH,-CH,, CHg-CH,-CH,-CHy).

(CDCls, 100 MHz), & [ppm] = 195.7 (C=S), 136.3 (C-CH-CH), 129.5
(C-CH-CH, C-CH-CH), 1287 (C-CH-CH, C-CH-CH), 127.6
(C-CH-CH-CH), 52.6 (N-CH,-CH,-CH,-CHa, N-CH,-CH,-CH,-CHj), 42.5
(S-CH»-C), 29.5 (N-CH»-CHp, N-CH»-CH,), 20.3 (N-CHp-CH,-CH,,
N-CH,-CH,-CH,), 14.1 (N-CH,-CH,-CH,-CHa, N-CH,-CH,-CH,-CHy).
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IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 3061 (w), 3028 (w), 2956 (m), 1602 (w), 1481 (m), 1452 (s),
1410 (vs), 1366 (m), 1288 (m), 1250 (m), 1216 (vs), 1182 (m), 1142 (m),
1110 (m), 1093 (m), 1070 (m), 1051 (m), 1002 (m), 982 (m), 943 (m),
845 (w), 777 (w), 712 (w), 695 (vs), 614 (w), 563 (w), 479 (w), 433 (w).

m/z (%) = 296 (100, [M+H]")

m/z fur C16H25N82

ber.: 295.1428 gef.: 295.1455
ber.. C:65.03 H: 8.53 N: 4.74
gef.. C:64.87 H: 8.35 N: 4.75
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Dithiocarbamat-Derivate

Darstellung von Benzyl-N,N-dipentyldithiocarbamat (185)

Schl32203

S

e NS
/\© r = 323.56 g/mol

Ci18H20NS>

GemalR AAVS8 wurden 1.84 mL Dipentylamin (6.0 mmol, 2.0 eq), 0.36 mL Kohlenstoffdisulfid

(6.0 mmol,

2.0eq)

und 0.36 mL Benzylbromid (6.0 mmol, 1.0eq) umgesetzt.

Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 95:5) ergab 790 mg von 185 (81.4%)

in Form eines gelben Ols.

DC:

IH-NMR:

BC-NMR:

R¢=0.29 (Cyclohexan/ EtOAc 95:5).

(CDCls, 400 MHz), & [ppm] = 7.43-7.37 (m, 2H, CH,-C-CH-CH,
CH,-C-CH-CH), 7.35-7.23 (m, 3H, CH,-C-CH-CH, CH,-C-CH-CH,
CHy-C-CH-CH-CH), 457 (s, 2H, S-CH,-C), 4.09-3.82 (m,2H,
CH3-CH-CH,-CH-CHy), 3.72-3.49 (m, 2H, CHg-CHp-CH,-CH,-CHy),
1.81-1.69 (m, 2H, CHs3-CHp-CHp-CH,-CHy), 1.51-1.24 (m, 6H,
CH3-CH»-CH»-CH,, CHg-CH,-CH,-CH,, CH3-CH,-CH,-CHj), 0.99-0.88
(m, 10H, CH3-CH,-CH,-CH,-CHj, CH3-CH,-CHp-CH,-CHy).

(CDCls, 100 MHz), & [ppm] = 196.5 (C=S), 136.3 (C-CH-CH), 129.5
(C-CH-CH, C-CH-CH), 1287 (C-CH-CH, C-CH-CH), 1275

(C-CH-CH-CH), 53.6 (N-CH,-CH,-CH2-CH,-CH,
N-CH,-CH,-CH2-CH,-CHg), 425 (S-CH2-C), 28.9
(N-CH,-CHp-CH,-CH,-CH, N-CH,-CHp-CH,-CH,-CH), 24.3
(N-CH,-CHp-CH,-CH,-CH, N-CH,-CHp-CH,-CH,-CH), 20.2
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Dithiocarbamat-Derivate

(N-CH,-CH,-CH2-CH,-CHs, N-CH2-CH,-CH-CH»-CHj3), 141
(N-CH3-CH3-CH,-CH,-CHj3, N-CH,-CH,-CH,-CH,-CHs),

IR (ATR): v (em™) = 3061 (W), 3028 (w), 2957 (m), 2928 (m), 2871 (w), 2093 (w),
1602 (w), 1478 (s), 1453 (s), 1409 (s), 1378 (w), 1357 (m), 1303 (w),
1269 (W), 1253 (W), 1226 (m), 1182 (m), 1140 (m), 1093 (m), 1070 (w),
1028 (w), 992 (m), 966 (m), 914 (), 843 (w), 815 (W), 803 (W), 768 (W),
713 (), 695 (vs), 620 (W), 594 (W), 564 (W), 533 (W), 479 (W), 432 (w).

MS (ESI+): m/z (%) = 324 (100, [M+H]")
HRMS (EI+) : m/z flr C1gH29NS;
ber.: 323.1741 gef.: 323.1739
EA: ber.: C:66.82 H:9.03 N: 4.33
gef.: C.66.56 H: 8.74 N: 4.54
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Dithiocarbamat-Derivate

Darstellung von Benzyl-N,N-dihexyldithiocarbamat (186)
Schi32204

S

/\/\/\NJ\S
M = 351.61 g/mol

C20H33NS2

GemalR AAV8 wurden 2.11 mL Dihexylamin (6.0 mmol, 2.0 eq), 0.36 mL Kohlenstoffdisulfid
(6.0mmol, 2.0eq) wund 0.36mL Benzylbromid (6.0 mmol, 1.0eq) umgesetzt.
Saulenchromatographie an Kieselgel (Cyclohexan) ergab 453 mg von 186 (42.9%) in Form
eines gelben Ols.

DC: R¢=0.25 (Cyclohexan).

'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.41-7.36 (m, 2H, CH,-C-CH-CH,
CH,-C-CH-CH), 7.34-7.23 (m, 3H, CH,-C-CH-CH, CH,-C-CH-CH,
CHy-C-CH-CH-CH), 455 (s, 2H, S-CH»-C), 3.96 (t, %) =7.8 Hz, 2H,
CHj;-CH,-CH-CH,-CH,-CHy), 3.63 (t, %) = 7.8 Hz, 2H,
CH3-CHa-CHa-CHap-CHp-CHy), 1.79-1.64 (m, 4H,
CH3-CH,-CH,-CHp-CH,, CH3-CHp-CHp-CH,-CHy), 1.37-1.25 (m, 12H,
CH3-CH,-CH,-CHp-CH,-CH,,  CH3-CH,-CH,-CHp-CH,-CH5),  0.94-0.82
(m, 6H, CH3-CH,-CH,-CH,-CH,-CH,, CH3-CH,-CH,-CH,-CH,-CHy).

BC-NMR: (CDCl3, 100 MHz), & [ppm] = 195.6 (C=S), 136.2 (C-CH-CH), 129.5
(C-CH-CH, C-CH-CH), 1287 (C-CH-CH, C-CH-CH), 1275
(C-CH-CH-CH), 55.4 (N-CH,), 52.8 (N-CH,), 42.4 (S-CH,-C), 31.7
(N-CH,-CH,), 315  (N-CH,-CH,), 27.4  (N-CH-CH,-CH,,

N-CH,-CH-CHy), 26.6 (N-CHy-CHz-CHz-CH, N-CHj-CHy-CHa-CHy),
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Dithiocarbamat-Derivate

22.7 (N-CH,-CHy-CHy-CHy-CHy), 22.5 (N-CHy-CH,-CH,-CH,-CHy), 14.2
(N-CH,-CH,-CH,-CH,-CH,-CHs), 14.0 (N-CH,-CH,-CH,-CH,-CH,-CHg).

IR (ATR): v (em™) = 3061 (W), 3028 (W), 2954 (m), 2925 (m), 2855 (m), 2093 (W),
2032 (W), 1602 (w), 1480 (s), 1453 (m), 1410 (vs), 1367 (m), 1296 (W),
1255 (w), 1223 (w), 1993 (m), 1179 (w), 1141 (w), 1118 (w), 1099 (w),
1070 (w), 1028 (w), 982 (m), 913 (w), 845 (w), 768 (w), 713 (s), 695 (Vs),
619 (W), 594 (W), 564 (W), 536 (W), 479 (W), 431 (W).

MS (ESI+): m/z (%) = 352 (100, [M+H]")
HRMS (E|+) : m/z flr CooH33NS»
ber.: 351.2054 gef.: 351.2043
EA: ber.: C:68.32 H: 9.46 N: 3.98
gef.. C:68.25 H:9.19 N: 4.08
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Dithiocarbamat-Derivate

Darstellung von S-Benzyl-N,N-dimethyldithiocarbamat (187)

Schl32261

r = 211.35 g/mol

\N)J\S
| /\© C10H13NS2

0.47 mL Phenylmethanthiol (4.0 mmol, 1.0 eq) und 0.43 mL Triethylamin (6.0 mmol, 1.5eq)

wurden in 15 mL Acetonitril geldst, 15 Minuten bei Raumtemperatur gerihrt und langsam mit

989 mg N,N-Dimethylthiocarbamoylchlorid (8.0 mmol, 2.0 eq) versetzt. Das Reaktionsgemisch

wurde 36 Stunden bei Raumtemperatur gertihrt und das Lodsungsmittel wurde am Rotavapor

entfernt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 6:1) ergab 593 mg von 187
(93.7%) in Form eines gelben Ols.

DC:

IH-NMR:

BC-NMR:

IR (ATR):

R¢=0.36 (Cyclohexan/ EtOACc 6:1).

(CDCls, 400 MHz), & [ppm] = 7.41-7.22 (m, 5H, CH,-C-CH-CH,
CH»-C-CH-CH, CH,-C-CH-CH, CH,-C-CH-CH, CH,-C-CH-CH-CH),
4.55 (s, 2H, S-CH,-C), 3.55 (s, 3H, N-CHs3), 3.37 (s, 3H, N-CHy).

(CDCls, 100 MHz), & [ppm] = 196.9 (C=S), 136.2 (C-CH-CH), 129.4
(C-CH-CH, C-CH-CH), 128.7 (C-CH-CH, C-CH-CH), 127.6
(C-CH-CH-CH), 45.5 (N-CHj), 42.7 (S-CH,-C), 41.5 (N-CHs).

v (em™) = 3026 (w), 2923 (w), 1492 (s), 1451 (m), 1403 (w), 1369 (vs),
1141 (m), 1069 (w), 1051 (w), 1028 (w), 977 (vs), 915 (w), 870 (w),
844 (w), 804 (w), 770 (w), 694 (vs), 619 (w), 576 (w), 562 (w), 481 (w),
444 (m), 425 (m).
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 212 (100, [M+H]")

m/z fur CloH13N82

ber.: 211.0489 gef.: 211.0479
ber.: C:56.83 H: 6.20 N: 6.63
gef.. C:56.52 H: 6.20 N: 6.71
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Dithiocarbamat-Derivate

5.7 Stickstoffsubstitutierte Benzyldithiocarbamat-Derivate

Darstellung von Benzyl-N,N-bis(4-bromphenyl)dithiocarbamat (341)
Schl32011

Br\©\ )SJ\
N S@ . = 493.28 g/mol

C20H15Bra2NS2

Br

60 mg Natriumhydrid (60%ige Dispersion in Mineraldl, 1.5 mmol, 1.5eq) wurden in 5mL
trockenem Tetrahydrofuran geldst und unter Rihren auf 0 °C gekihlt. AnschlieRend wurden
327mg  4-Brom-N-(4-bromphenyl)anilin (1.0 mmol, 1.0eq) in 10mL trockenem
Tetrahydrofuran gel6st, langsam zur Natriumhydridlésung zugetropft und 60 Minuten bei
0°Cgerihrt. Es wurden 0.14 mL Kohlenstoffdisulfid (2.3 mmol, 2.3eq) zugetropft,
30 Minuten gertihrt, 0.14 mL Benzylbromid (1.2 mmol, 1.2eq) zugetropft und weitere
60 Minuten geriihrt und anschlielend auf Raumtemperatur erwérmt. Nach 24 Stunden wurden
20 mL Wasser zugegeben und mit Ethylacetat extrahiert (5 x 150 mL). Die vereinigten
organischen Phasen wurden tiber MgSO, getrocknet, filtriert und das gewiinschte Produkt wurde
anschlieBend mit Methanol ausgeféllt. Es wurden 53 mg von 341 (10.7%) in Form eines beigen
Feststoffes erhalten.

DC: R¢=0.47 (Cyclohexan/ EtOAC 6:1).
Fp.: 185 °C
'H-NMR: (DMSO-Dg, 400 MHz), & [ppm] = 7.39-7.35 (m, 4H, CH-C(Br)-CH),

7.31-7.23 (M, 4H, CHeengyp), 7.22-7.16 (M, 1H, CHgenyyp), 7.00-6.96

(m, 4H, CH-CH-C(Br)-CH-CH), 4.95 (s, 2H, CH.,).
365



Experimenteller Teil

BC-NMR:

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

(DMSO-Dg, 100 MHz), & [ppm] = 201.8 (C=S), 135.3 (2x C-Br),
133.0 (4x CH-C-Br), 129.7 (4x N-C-CH), 129.6 (2X C(ganzy)-CH-CH),
128.7  (2X Cgenzy)-CH-CH),  127.7  (C(gengy)-CH-CH-CH), 1225
(2x CH-C-N, CH-C-CH,), 43.5 (CHy).

v (cm'l) = 3027 (w), 2979 (w), 1667 (w), 1629 (w), 1579 (w), 1551 (w),
1513 (w), 1481 (w), 1450 (w), 1418 (w), 1325 (m), 1273 (m), 1227 (w),
1192 (w), 1142 (w), 1094 (w), 1067 (w), 1049 (m), 1028 (w), 1008 (m),
937 (w), 894 (w), 842 (w), 814 (w), 799 (w), 782 (m), 771 (m), 728 (w),
707 (w), 689 (w), 650 (w), 620 (w), 526 (M), 495 (m), 479 (w), 448 (m).

m/z (%) = 495 (80, [M®B" B1B"+H]*), 493 (100, [M™B" 8B+ H]*), 491 (70,
[M7ng, 7gBI'+H]+)

m/z fur ConwazNSz

ber.: 490.9013 gef.: 490.9023
ber.. C:48.70 H: 3.07 N: 2.84
gef.. C:48.64 H:3.11 N: 2.74
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Dithiocarbamat-Derivate

Darstellung von Benzylmorpholin-4-dithiocarboxylat (188)
Schl32019

Mr = 253.38 g/mol

ﬁN S
C12H15NOS?

GemalR AAVS5 wurden 0.50 mL Benzylbromid (3.0 mmol, 1.0 eq), 0.36 mL Kohlenstoffdisulfid
(6.0mmol, 2.0eq) und 052mL  Morpholin (6.0mmol, 2.0eq) umgesetzt.
Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 5:2) ergab 651 mg von 188 (85.6%) in
Form eines gelben Feststoffes.

DC: R¢=0.37 (Cyclohexan/ EtOAc 5:2).
Fp.: 64 °C
'H-NMR: (CDCl3, 400 MHz), 6 [ppm] = 7.42-7.23 (m, 5H, CH,-C-CH-CH-CH,

CH,-C-CH-CH, CH,-C-CH-CH), 4.58 (s, 2H, S-CH,-C), 4.44-3.78 (m, 8H,
O-CH,-CHy-N, O-CH,-CH,-N).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 197.2 (C=S), 135.8 (C-CH-CH), 129.5
(C-CH-CH, C-CH-CH), 1287 (C-CH-CH, C-CH-CH), 127.7
(C-CH-CH-CH), 66.6 (O-CH,, O-CHy), 42.1 (S-CH,-C), 34.7 (N-CH,,
N-CH,).

IR (ATR): v (ecm™) = 2856 (W), 1648 (s), 1451 (s), 1420 (vs), 1299 (w), 1267 (vs),

1211 (vs), 1111 (vs), 1063 (m), 1024 (m), 993 (vs), 910 (m), 867 (s),
784 (s), 719 (vs), 699 (vs), 569 (m), 538 (m), 491 (s), 404 (m).
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 254 (100, [M+H]")

m/z fur Cle15N082

ber.: 253.0595 gef.: 253.0606
ber.: C:56.88 H:5.97 N: 5.53
gef.: C:56.49 H:5.99 N: 5.68
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Dithiocarbamat-Derivate

Darstellung von Benzyl-4-methylpiperazin-1-dithiocarboxylat (198)

Schl32140

M = 266.42 g/mol

ﬁN S
C13H18N2S2

Gemall AAVS5 wurden 0.36 mL Benzylbromid (3.0 mmol, 1.0 eq), 0.36 mL Kohlenstoffdisulfid

(6.0 mmol,

und 0.67 mL N-Methylpiperazin (6.0 mmol, 2.0eq) umgesetzt.

Saulenchromatographie an Kieselgel (DCM/ MeOH 90:10) ergab 552 mg von 198 (69.1%) in
Form eines blassgelben Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

R¢=0.88 (DCM/ MeOH 90:10).
27 °C

(CDCl3, 400 MHz), & [ppm] = 7.44-7.22 (m, 5H, CHpneny), 4.55 (s, 2H,
S-CH,-C), 4.42-4.26 (m, 2H, N-CHH-CH,-N-CHs, N-CHH-CH,-N-CHj),
4.02-3.86 (M, 2H, N-CHH-CH,-N-CH3, N-CHH-CH,-N-CH3), 2.55-2.41
(m, 4H, N-CH,-CH,-N-CHs, N-CH,-CH,-N-CHs), 2.30 (s, 3H, N-CHs).

(CDCls, 100 MHz), & [ppm] = 196.6 (C=S), 135.9 (S-CH,-C-CH), 129.5
(C-CH-CH-CH, C-CH-CH-CH), 128.7 (C-CH-CH-CH, C-CH-CH-CH),
127.7 (C-CH-CH-CH), 54.5 (N-CH-CH,-N-CHs, N-CH,-CH,-N-CHj),
50.8 (N-CH,-CH,-N-CHs, N-CH,-CH,-N-CHa), 45.7
(N-CH,-CH,-N-CHs), 42.3 (S-CH,-C).

v (cm™) = 3083 (w), 3058 (w), 3028 (W), 3000 (w), 2967 (w), 1492 (s),
1472 (m), 1451 (), 1423 (w), 1408 (m), 1376 (w), 1356 (w), 1286 (s),
1247 (m), 1230 (s), 1199 (w), 1141 (vs), 1071 (m), 1043 (w), 1021 (s),
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Dithiocarbamat-Derivate

979 (vs), 911 (s), 859 (m), 831 (m), 762 (s), 705 (s), 691 (vs), 633 (M),
618 (w), 570 (w), 553 (w), 537 (w), 490 (w), 472 (s), 434 (w).

MS (ESI+): m/z (%) = 267 (100, [M+H]")
HRMS (E|+) : m/z flr C13H1sN>S»
ber.: 266.0911 gef.: 266.0918
EA: ber.. C:58.61 H: 6.81 N: 10.51
gef.. C:58.73 H: 6.90 N: 10.30
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Dithiocarbamat-Derivate

Darstellung von Benzyl-4-acetylpiperazin-1-dithiocarboxylat (205)

Schl32146

S

ﬁNJ\S/\ : r = 294.44 g/mol
\ﬂ/ N \) C14H1sN2O Sz

O

Gemall AAV5 wurden 0.36 mL Benzylbromid (3.0 mmol, 1.0 eq), 0.36 mL Kohlenstoffdisulfid

(6.0 mmol,

2.0eq) und 385mg 1-Piperazin-1-ylethanon (3.0 mmol, 1.0eq) umgesetzt.

Saulenchromatographie an Kieselgel (DCM/ MeOH 90:10) ergab 756 mg von 205 (85.6%) in
Form eines blassgelben Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

R¢=0.67 (DCM/ MeOH 90:10).

65 °C

(CDCl3, 400 MHz), & [ppm] = 7.40-7.24 (M, 5H, CHpneny), 4.56 (s, 2H,
S-CH,-C), 4.32-4.11 (m, 4H, N-CH,-CH,-N-C(=0)-CHs,
N-CH,-CH,-N-C(=0)-CHj), 3.88-3.60 (m, 4H, N-CH,-CH,-N-C(=0)-CHj,
N-CH,-CH,-N-C(=0)-CH3), 2.12 (s, 3H, N-C(=0)-CHj).

(CDCl;, 100 MHz), & [ppm] = 197.5 (C=S), 169.5 (C=0), 135.6
(S-CH,-C-CH), 1295 (C-CH-CH-CH, C-CH-CH-CH), 1288
(C-CH-CH-CH, C-CH-CH-CH), 1278 (C-CH-CH-CH), 45.3
(N-CH,-CH,-N-C(=0)-CHs, N-CH,-CH,-N-C(=0)-CHj), 42.3 (S-CH,-C),
40.8  (N-CHp-CH»-N-C(=0)-CHs, N-CH,-CH,-N-C(=0)-CHs), 215
(N-CH,-CH,-N-C(=0)-CHj).
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IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 2915 (w), 1642 (s), 1494 (w), 1451 (m), 1406 (vs), 1358 (m),
1280 (m), 1252 (m), 1216 (vs), 1159 (m), 1112 (w), 1069 (W), 1027 (w),
983 (s), 962 (m), 914 (W), 847 (W), 772 (W), 696 (s), 629 (W), 589 (W),
568 (W), 517 (W), 480 (W), 455 (W), 412 (w).

m/z (%) = 295 (100, [M+H]")

m/z fur C14H13N4082

ber.: 294.0861 gef.: 294.0859
ber.. C:57.11 H:6.16 N:9.51
gef.. C:57.05 H:5.99 N: 9.58
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Dithiocarbamat-Derivate

Darstellung von Benzyl-4-(p-tolylmethyl)piperazin-1-dithiocarboxylat (199)
Schl32174

M: = 356.55 g/mol

L0 s

571 mg 1-(p-Tolylmethyl)piperazin (3.0 mmol, 1.0eq) und 1000 mg Natriumhydroxid
(25.0 mmol, 8.3 eq) wurden bei Raumtemperatur in 20 mL Wasser und 20 mL Ethanol gel6st,
30 Minuten geriihrt und anschliefend mit 0.45 mL Kohlenstoffdisulfid (7.5 mmol, 3.0eq)
versetzt. Nach weiteren 60 Minuten Reaktionszeit wurden 1.1 mL Benzylbromid (9.0 mmol,
3.0 eq) zugegeben und weitere 10 Stunden geruhrt. Anschliefend wurde das Lésungsmittel am
Rotavapor entfernt. Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 2:1) ergab 338 mg
von 199 (31.6%) in Form eines blassgelben Feststoffs.

DC: R¢=0.39 (Cyclohexan/ EtOAc 2:1).
Fp.: 98 °C
'H-NMR: (CDCl3, 400 MHz), & [ppm] = 7.40-7.14 (m, 9H, CHphenyny), 4.57 (s, 2H,

S-CH,-C), 4.42-4.30 (m, 2H, N-CH,-CHH-N-C-S, N-CH,-CHH-N-C-S),
3.99-3.86 (m, 2H, N-CH,-CHH-N-C-S, N-CH,-CHH-N-C-S), 3.51 (s, 2H,
C-CHp-N), 2.60-2.45 (m, 4H, N-CH-CHp-N-C-S, N-CHp-CH,-N-C-S),
2.35 (s, 3H, C-CHy).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 196.4 (C=S), 1359 (Cqheny), 129.5
(Ctphenyty), 129.2 (Ciphenyy), 129.1 (Ciphenyny), 128.7 (Ci(phenyry), 127.7
(Ct (pheny), 62.3 (C-CH2-N), 52.4 (N-CH,-CH>-N, N-CH>-CH>-N), 42.3
(S-CH,-C), 21.2 (C-CH).
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Dithiocarbamat-Derivate

IR (ATR): v (ecm™) = 3086 (W), 2994 (w), 2937 (w), 2921 (w), 2863 (W), 1615 (W),
1513 (w), 1494 (w), 1468 (w), 1452 (w), 1442 (m), 1418 (m), 1383 (m),
1341 (w), 1316 (w), 1285 (w), 1248 (m), 1215 (w), 1180 (w), 1133 (m),
1116 (w), 1096 (w), 1049 (m), 1016 (M), 988 (s), 970 (s), 852 (W), 811 (W),
778 (m), 757 (M), 697 (s), 616 (W), 532 (W), 491 (m), 476 (5).

MS (ESI+): m/z (%) = 357 (100, [M+H]")
HRMS (E|+) : m/z fur CooH24N,S,
ber.: 356.1381 gef.: 356.1382
EA: ber.. C:67.37 H:6.78 N: 7.86
gef.. C:67.63 H: 6.85 N: 7.52
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Dithiocarbamat-Derivate

Darstellung von 1-(Benzylsulfanylthiocarbonyl)piperidin-4-carbonsaure (189)

Schl32176

S

NJ\S/\© Mr = 295.42 g/mol
HO\H/Q C14H17NO2S>2

O

969 mg Piperidin-4-carbonséaure (7.5 mmol, 1.0 eq) und 1000 mg Natriumhydroxid (25.0 mmol,

3.3eq) wurden bei Raumtemperatur in 20 mL Wasser und 20 mL Ethanol gelost,
30 Minuten gerihrt und anschlieBend mit 0.91 mL Kohlenstoffdisulfid (15.0 mmol, 2.0 eq)
versetzt. Nach weiteren 60 Minuten Reaktionszeit wurden 1.79 mL Benzylbromid (15.0 mmol,

2.0 eq) zugegeben und 10 Stunden gerihrt. AnschlieBend wurde die Reaktion durch Zugabe von

100 mL 10%iger HCI abgebrochen, 3 Mal gegen je 100 mL Dichlormethan ausgeschittelt und

die vereinigten organischen Phasen wiederum 5 Mal gegen je 75 mL 1m NaOH-LOsung

ausgeschittelt. Die vereinigten wassrigen Phasen wurden mit 6mM HCI auf pH=1 eingestellt. Der

entstehende Niederschlag wurde abgesaugt, mit Wasser gewaschen und getrocknet. Es wurden
1314 mg von 189 (59.3%) als farbloser Feststoff erhalten.

Fp.:

IH-NMR:

BC-NMR:

113 °C

(DMSO-Ds, 400 MHz), & [ppm] = 7.38-7.21 (M, 5H, CHprenyy), 5.08-4.93
(m, 1H, N-CHH-CH,-CH), 4.49 (s, 2H, S-CH,-C), 4.38-4.25 (m, 1H,
N-CHH-CH,-CH), 3.50-3.42 (m, 2H, N-CHH-CH,-CH, N-CHH-CH,-CH),
2.66-2.58 (m, 1H, CH,-CH-COOH), 1.95-1.84 (m, 2H, N-CH,-CHH-CH,
N-CH,-CHH-CH), 1.58-1.44 (m, 2H, N-CH,-CHH-CH, N-CH,-CHH-CH).

(DMSO-Dg, 100 MHz), § [ppm] = 194.6 (C=S), 175.6 (C=0), 136.8
(S-CH»-C-CH), 129.7 (C-CH-CH-CH, C-CH-CH-CH),  129.0
(C-CH-CH-CH, C-CH-CH-CH), 127.9 (C-CH-CH-CH), 48.8 (N-CH,,
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IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

N-CH,), 41.4 (S-CH»-C), 39.9 (CH-COOH), 28.2 (CH-CH»-CH-N,
CH-CH,-CH,-N).

v (em™) = 3742 (w), 3733 (w), 3648 (W), 3018 (w), 2988 (W), 2958 (W),
1693 (vs), 1600 (w), 1507 (w), 1493 (w), 1473 (m), 1425 (s), 1359 (w),
1307 (w), 1261 (w), 1230 (m), 1207 (s), 1170 (s), 1157 (s), 1132 (w),
1087 (w), 1069 (w), 1025 (w), 999 (W), 965 (s), 911 (s), 845 (m), 817 (w),
765 (W), 702 (vs), 651 (W), 617 (W), 563 (w), 481 (m), 447 (w), 406 ().

m/z (%) = 296 (100, [M+H]")

m/z fur C14H17N0282

ber.: 295.0701 gef.: 295.0712
ber.. C:56.92 H: 5.80 N: 4.74
gef.. C:56.60 H:5.76 N: 4.82
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Dithiocarbamat-Derivate

Darstellung  von  Benzyl-4-[(4-phenoxyphenyl)carbamoyl]piperidin-1-dithiocarboxylat
(209)127!
Schl32177

S
HW(@)LSAQ M: = 462.63 g/mol
N
©\ /©/ C26H26N202S2
o @)

500 mg N-(4-Phenoxyphenyl)piperidin-4-carbamidhydrochlorid (1.5 mmol, 1.0 eq) wurden bei
Raumtemperatur in 25 mL 1M NaOH-L&sung und 25 mL Aceton geldst, 10 Minuten geriihrt und
anschlieBend mit 0.18 mL Kohlenstoffdisulfid (3.0 mmol, 2.0 eq) versetzt. Nach weiteren
30 Minuten Reaktionszeit wurden 0.36 mL Benzylbromid (3.0 mmol, 2.0 eq) zugegeben, weitere
8 Stunden geriihrt, mit EtOAc extrahiert (5 x 50 mL), die vereinigten organischen Phasen
uber MgSO, getrocknet,  filtriert und das Losungsmittel am  Rotavapor entfernt.
Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 3:1) ergab 552 mg von 209 (79.4%) in
Form eines blassgelben Feststoffes.

DC: R¢=0.22 (Cyclohexan/ EtOAc 3:1).
Fp.: 186 °C
'H-NMR: (DMSO-Dg, 400 MHz), 6 [ppm] = 9.96 (sbr, 1H, NH), 7.60-7.55 (m, 2H,

CHeheny), 7.39-7.21 (M, 7H, CHhenyy), 7.09-7.03 (M, 1H, CHhenyp),
6.96-6.88 (M, 4H, CHphenyp), 5.31-5.15 (M, 1H, N-CHH-CH,-CH), 4.51 (s,
2H, S-CH,-C), 4.50-4.39 (m, 2H, N-CHH-CH,-CH, N-CHH-CH,-CH),
3.46-3.32 (m, 1H, N-CHH-CH,-CH), 2.78-2.65 (m, 1H, CH,-CH-C(=0)),
1.95-1.84 (m, 2H, N-CH,-CHH-CH, N-CH,-CHH-CH), 1.68-1.55 (m, 2H,
N-CH,-CHH-CH, N-CH,-CHH-CH).
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BC-NMR:

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

(DMSO-Ds, 100 MHz), § [ppm] = 208.9 (C=S), 172.7 (C=0), 152.1
(Cq renyn), 135.7 (Cqphenyn); 131.0 (Cqprenyn), 130.5 (Ct(phenyy), 129.8
(Ctprenyn), 129.0 (Ctprenyn), 127.9 (Ct(prenyn), 123.5 (Cit(prenyny), 121.5
(Ctphenyny), 121.4 (Ciphenyn), 120.1 (Ct(phenyny), 120.0 (Ci(phenyny), 118.3
(Ct (phenyny), 118.2 (Ct (phenyr), 69.0 (CH-C(=0)), 56.3 (N-CH>, N-CH,), 42.4
(S-CH,-C), 30.1 (CH-CH,-CH-N, CH-CH,-CH,-N).

v (em™) = 3030 (w), 2988 (w), 2942 (w), 2920 (W), 1607 (vs), 1528 (w),
1505 (w), 1489 (m), 1466 (s), 1427 (m), 1409 (m), 1385 (vs), 1361 (W),
1338 (W), 1326 (W), 1287 (s), 1267 (m), 1233 (m), 1176 (vs), 1101 (vs),
1087 (w), 1071 (w), 1020 (w), 965 (m), 953 (m), 921 (m), 892 (m),
851 (w), 832 (w), 807 (W), 759 (s), 724 (w), 710 (s), 693 (vs), 652 (W),
602 (W), 561 (W), 515 (m), 502 (m), 485 (m), 466 (W), 435 (W), 415 ().

m/z (%) = 463 (100, [M+H]")

m/z fur C25H25N20282

ber.: 462.1436 gef.: 462.1442
ber.: C:67.50 H: 5.66 N: 6.06
gef.. C:67.34 H:5.73 N: 5.83
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Dithiocarbamat-Derivate

Darstellung von Benzyl 2-(4-hydroxyphenyl)-4,5-dihydroimidazol-1-dithiocarboxylat (351)
Schl32185

HO

M = 328.45 g/mol

S
N y NJ\S C17H16N20S2
N

973 mg 4-(4,5-Dihydro-1H-imidazol-2-yl)phenol (6.0 mmol, 2.0 eq) wurden bei Raumtemperatur
in 20 mL Dichlormethan gelést, 10 Minuten geruhrt und anschlieend mit 0.36 mL
Kohlenstoffdisulfid (6.0 mmol, 2.0 eq) versetzt. Nach weiteren 30 Minuten Reaktionszeit wurden
0.36 mL Benzylbromid (3.0 mmol, 1.0 eq) zugetropft, 18 Stunden geriihrt und das Lésungsmittel
am Rotavapor entfernt. Sdulenchromatographie an Kieselgel (DCM/ MeOH 4:1) ergab 527 mg
von 351 (53.5%) in Form eines blassgelben Feststoffes.

DC: R¢=0.38 (DCM/ MeOH 4:1).
Fp.: 151-160 °C
IH-NMR: (CDCls, 400 MHz), & [ppm] = 10.04 (s, 1H, OH), 8.24 (d, 3] = 8.9 Hz, 2H,

N-C-CH-CH-C-OH, N-C-CH-CH-C-OH), 7.41-7.25 (m, 5H, CH@enzyp),
6.95 (d, % =8.7 Hz, 2H, N-C-CH-CH-C-OH, N-C-CH-CH-C-OH), 5.02
(m, 2H, N-CH,-CH,-N-C(=S)), 4.07 (s, 2H, C-CH,-C), 3.88 (m, 2H,
N-CH,-CH,-N-C(=S)).

BC-NMR: (CDCls3, 100 MHz), & [ppm] = 210.6 (C=S), 163.1 (C-OH), 145.5 (N-C-N),
133.4 (N-C-C-CHjy, N-C-C-CH,), 132.1 (S-CH,-C), 132.0 (C-CH-CH-CH,

C-CH-CH-CH), 1288 (C-CH-CH-CH, C-CH-CH-CH), 1273
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IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

(C-CH-CH-CH), 122.7 (N-C-C), 117.1 (CH,-C-OH, CH,-C-OH), 44.2
(N-CHQ-QHQ-N‘C(:S)), 42.6 (S-QHz-C), 40.9 (N-QHz-CHz-N-C(:S)).

v (cm™) = 3066 (W), 2962 (w), 1604 (s), 1554 (w), 1508 (s), 1452 (w),
1365 (w), 1317 (w), 1273 (m), 1238 (m), 1189 (s), 1130 (w), 1035 (m),
1002 (m), 834 (s), 735 (W), 720 (s), 691 (s), 641 (vs), 611 (W), 534 (w),
514 (W), 457 (W).

m/z (%) = 329 (100, [M+H]")

m/z fur C17H16N2082

ber.: 328.0704 gef.: 328.0795
ber.. C:62.16 H: 491 N: 8.53
gef.. C:62.35 H: 4.89 N: 8.64
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Dithiocarbamat-Derivate

Darstellung von Ethyl-1-(benzylsulfanylthiocarbonyl)piperidin-4-carboxylat (190)

Schl32186

S
N)J\S/\© M = 323.47 g/mol
\/OW/Q C16H21NO2S2
O

GemalR AAV10 wurden 472 mg Ethylpiperidin-4-carboxylat (3.0 mmol, 1.0 eqg), 635mg
Natriumcarbonat (6.0 mmol, 2.0 eq), 0.32 mL Kohlenstoffdisulfid (6.0 mmol, 2.0eq) und
0.72 mL Benzylbromid (6.0 mmol, 2.0 eq) umgesetzt. Saulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 5:1) ergab 657 mg von 190 (67.8%) in Form eines gelben Ols.

DC:

'H-NMR:

BC-NMR:

R¢=0.39 (Cyclohexan/ EtOAc 5:1).

(DMSO-Ds, 400 MHz), & [ppm] = 7.39-7.20 (m, 5H, CHheny), 5.24-5.03
(m, 1H, N-CHH-CH,-CH), 4.53 (s, 2H, S-CH,-C), 4.45-4.30 (m, 1H,
N-CHH-CH,-CH), 4.13 (g, %) = 7.1 Hz, 2H, CHs-CH,-0), 3.50-3.38 (m,
2H, N-CHH-CH,-CH, N-CHH-CH,-CH), 2.66-256 (m, 1H,
CH,-CH-COOE), 2.02-1.90 (m, 2H, N-CH,-CHH-CH, N-CH,-CHH-CH),
1.82-1.71 (m, 2H, N-CH,-CHH-CH, N-CH,-CHH-CH), 1.24 (t, %] = 6.9 Hz,
3H, CH3-CH,-0).

(DMSO-Dg, 100 MHz), & [ppm] = 194.0 (C=S), 174.0 (C=0), 136.0
(S-CH,-C-CH), 1295 (C-CH-CH-CH, C-CH-CH-CH), 128.7
(C-CH-CH-CH, C-CH-CH-CH), 127.6 (C-CH-CH-CH), 60.7
(CH3-CH,-0), 50.7 (N-CH,), 49.2 (N-CH,), 42.4 (S-CH,-C), 40.5
(CH-COOEt), 27.9  (CH-CH,-CH»-N,  CH-CH,-CH,-N),  14.4
(CH3-CH,-0).
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IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 3060 (W), 3027 (W), 2978 (W), 2955 (W), 2929 (W), 1725 (vs),
1649 (w), 1494 (m), 1473 (m), 1446 (s), 1423 (s), 1374 (m), 1310 (m),
1263 (s), 1170 (vs), 1095 (m), 1070 (w), 1036 (vs), 1006 (s), 970 (m),
919 (s), 851 (W), 773 (W), 695 (), 601 (W), 565 (W), 481 (W), 409 (W),

m/z (%) = 324 (100, [M+H]")

m/z fur C16H21N0282

ber.: 323.1014 gef.: 323.1009
ber.: C:59.41 H: 6.54 N: 4.33
gef.. C:59.17 H: 6.44 N: 4.52
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Dithiocarbamat-Derivate

Darstellung  von Benzyl-N-(2,2-dimethoxyethyl)-N-(phenethylaminocarbonylmethyl)-
dithiocarbamat (352)
Schi32187

|
O
YONTY
©/\/ 0O SAS O M = 432.60 g/mol

C22H28N203S>

Gemdl AAV10 wurden 602mg 2-(2,2-Dimethoxyethylamino)-N-phenethylethanamid
(Schl32180, 213, 2.27 mmol, 1.0 eq), 285 mg Natriumhydrogencarbonat (3.39 mmol, 1.5 eq),
0.27 mL Kohlenstoffdisulfid (4.52 mmol, 2.0eq) und 0.32 mL Benzylbromid (2.71 mmol,
1.2 eq) umgesetzt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 1:1) ergab 312 mg

von 352 (44.8%) in Form eines farblosen Feststoffes.

DC: R¢=0.31 (Cyclohexan/ EtOAc 1:1).
Fp.: 74 °C
'H-NMR: (CDCl3, 400 MHz), 6 [ppm] = 7.39-7.14 (m, 10H, CHpheny)), 6.30 (sbr,

1H, NH), 4.74-459 (m, 2H, C(=0)-CH»-N), 4.50 (s, 2H, S-CH,-C),
3.88-3.80 (M, 1H, N-CH,-CH-OMe), 3.54-3.46 (m, 2H, C-CH,-CH,-NH),
331 (s, 6H, O-CHs, O-CHs), 2.82-271 (m, 2H, C-CH,-CH,-NH),
2.04-2.01 (m, 2H, O-CH-CHa-N).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 196.9 (C=S), 171.3 (C=0), 138.7 (Cq (heny})),
135.3 (Cq phenyn)), 129.5 (Ct (phenyny), 129.0 (Ct (phenyt)),128.8 (C (phenyny), 127.9

(Ct (Phenyl))a 126.6 (Ct (Phenyl)): 101.9 (NH'CHZ'QH'O)a 60.3 (C(:O)'QHZ'N),
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Dithiocarbamat-Derivate

55.4 (O-CHs, O-CHj3), 54.8 (N-CH»-CH), 43.1 (C-CH2-CH,-NH), 40.8
(C-CH2-CH2-NH), 35.7 (S-CH,-C).

IR (ATR): v (em™) = 3925 (w), 3061 (w), 3026 (w), 2933 (w), 1657 (s), 1602 (w),
1544 (m), 1495 (w), 1465 (m), 1453 (m), 1425 (w), 1393 (m), 1293 (m),
1235 (m), 1195 (s), 1173 (m), 1120 (vs), 1083 (vs), 1030 (s), 998 (s),
953 (s), 915 (m), 846 (w), 748 (m), 696 (vs), 566 (m), 535 (m), 495 (m),
479 (m), 435 (m), 406 (m).

MS (ESI+): m/z (%) = 433 (100, [M+H]")
HRMS (E|+) : m/z flir CoH»gN,03S,
ber.: 432.1541 gef.: 432.1564
EA: ber.. C:61.08 H: 6.52 N: 6.48
gef.. C:61.28 H: 6.52 N: 5.99

384



Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von tert-Butyl-(4-benzylsulfanylthiocarbonyl)piperazin-1-carboxylat (206)
Schl32190

ﬁN S/\© M = 352.51 g/mol
>(O N\) C17H24N202S2

GemalR AAV6 wurden 1676 mg Boc-Piperazin (9.0 mmol, 1.0 eq), 1.60 mL Kohlenstoffdisulfid
(27.0mmol, 3.0eq) wund 1.10mL Benzylbromid (9.0 mmol, 1.0eq) umgesetzt.
Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 5:1) ergab 1346 mg von 206 (42.4%)
in Form eines farblosen Feststoffes.

DC: R¢=0.38 (Cyclohexan/ EtOAc 5:1).
Fp.: 84 °C
'H-NMR: (CDCl3, 400 MHz), & [ppm] = 7.41-7.23 (m, 5H, CHphenyn)), 4.56 (s, 2H,

S-CH,-C), 4.42-4.26 (m, 2H, N-CHH-CH,-N-CHs, N-CHH-CH,-N-CHs),
4.09-3.81 (m, 2H, N-CHH-CH,-N-Boc, N-CHH-CH,-N-Boc), 3.57-3.50
(m, 4H, N-CH,-CHy-N-Boc, N-CH,-CH»-N-Boc), 1.46 (s, 9H, C-CHs,
C-CHs, C-CH3).

BC-NMR: (CDCl;, 100 MHz), & [ppm] = 192.6 (C=S), 154.6 (C=0), 135.7
(S-CH,-C-CH), 1295  (C-CH-CH-CH, C-CH-CH-CH), 1287
(C-CH-CH-CH,  C-CH-CH-CH), 127.7 (C-CH-CH-CH), 80.8
(O-C-(CH3)3), 53.6 (N-CH,-CH2-N-Boc, N-CH,-CH,-N-Boc), 53.1
(N-CH,-CH,-N-Boc, N-CH,-CH»-N-Boc), 42.2 (S-CH»-C), 28.5 (CH,
CHjs, CH).
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Dithiocarbamat-Derivate

IR (ATR): v (em™) = 3022 (m), 2855 (m), 1617 (w), 1489 (w), 1454 (s), 1454 (s),
1416 (vs), 1378 (m), 1369 (m), 1352 (m), 1338 (m), 1298 (m), 1267 (s),
1246 (w), 1224 (m), 1206 (vs), 1140 (m), 1095 (m), 1071 (s), 1003 (m),
980 (m), 917 (s), 892 (w), 937 (w), 811 (w), 792 (w), 780 (w), 744 (vs),
717 (w), 632 (M), 594 (m), 531 (s), 499 (m), 484 (m), 427 (s), 405 (m).

MS (ESI+): m/z (%) = 353 (100, [M+H]")
HRMS (E|+) : m/z fur C17H,4N,05S,
ber.: 352.1279 gef.: 352.1292
EA: ber.: C:57.92 H: 6.86 N: 7.95
gef.. C:57.85 H: 6.82 N: 7.90
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Dithiocarbamat-Derivate

Darstellung von Benzylpiperazin-1-dithiocarboxylathydrochlorid (197)

Schl32191

S
)J\ Mr = 288.86 g/mol
S

N

Cl HZN:) C12H17N2S2Cl

GemalR AAV11 wurden 500 mg tert-Butyl-4-(benzylsulfanylthiocarbonyl)piperazin-1-carboxylat
(Schl32190, 206, 1.42 mmol, 1.0 eq) umgesetzt. Es wurden 266 mg von 197 (64.9%) in Form

farbloser Nadeln erhalten.

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

172 °C

(DMSO-Dg, 400 MHz), § [ppm] = 9.39 (sbr, 2H, NH,"), 7.37-7.22 (m, 5H,
CHiphenyl)), 4.52 (s, 2H, S-CH,-C), 4.44-4.11 (m, 4H, N-CH,-CH,-NH,",
N-CH,-CH2-NH"), 3.22-3.14 (m, 4H, N-CH,-CH,-NH,",
N-CH,-CH,-NH,").

(DMSO-Dg, 100 MHz), 8 [ppm] = 197.0 (C=S), 136.4 (S-CH,-C-CH),
129.8  (C-CH-CH-CH, C-CH-CH-CH), 129.0 (C-CH-CH-CH,
C-CH-CH-CH), 1280 (C-CH-CH-CH), 51.3 (N-CH,-CH,-NH,",
N-CH,-CHo-NH,"), 48.3 (N-CH,-CHo-NH,*, N-CH»-CH»-NH,"), 42.6
(S-CH,-C).

v (cm™) = 3057 (w), 2938 (w), 2783 (m), 2754 (m), 1591 (w), 1493 (w),
1461 (w), 1451 (w), 1417 (vs), 1391 (m), 1361 (w), 1333 (w), 1314 (w),
1260 (s), 1231 (vs), 1186 (w), 1167 (m), 1140 (s), 1087 (w), 1070 (w),
1040 (m), 1025 (s), 989 (vs), 923 (w), 904 (m), 863 (w), 840 (w), 815 (w),
762 (w), 697 (s), 613 (w), 569 (m), 538 (w), 482 (w), 465 (w), 415 (vs).
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 253 (100, [M-CI]")

m/z fur C]_ZH]_GNZSZ

ber.: 252.0755 gef.: 252.0744
ber.: C:49.90 H:5.93 N: 9.70
gef.. C:49.54 H:5.99 N: 9.62
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Dithiocarbamat-Derivate

Darstellung von Benzyl-4-ethylpiperazin-1-dithiocarboxylat (200)
Schi32192

M = 280.45 g/mol

N S
~_ [\f) /\© C14H20N2S2

Gemal AAV6 wurden 0.76 mL N-Ethylpiperazin (6.0 mmol, 2.0eq), 0.36 mL
Kohlenstoffdisulfid (6.0 mmol, 2.0 eq) und 0.36 mL Benzylbromid (3.0 mmol, 1.0 eq) umgesetzt.
Saulenchromatographie an Kieselgel (DCM/ MeOH/ NEt; 90:10:0.1) ergab 638 mg von 200
(75.7%) in Form eines braunen Ols.

DC: R¢=0.33 (DCM/ MeOH/ NEt; 90:10:0.1).

'H-NMR: (CDCl, 400 MHz), & [ppm] = 7.40-7.20 (m, 5H, CHhenyy), 4.55 (s, 2H,
S-CH»-C), 4.44-4.22 (m, 2H, N-CHH-CHy-N-Et, N-CHH-CH,-N-Et),
4.00-3.81 (M, 2H, N-CHH-CH,-N-Et, N-CHH-CH,-N-Et), 2.60-2.39 (m,
6H, N-CH,-CHs, N-CH,-CHp-N-Et, N-CH,-CH,-N-Et), 1.11-1.05 (m, 3H,
N-CH,-CH).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 196.4 (C=S), 136.0 (S-CH,-C-CH), 129.5
(C-CH-CH-CH, C-CH-CH-CH), 128.7 (C-CH-CH-CH, C-CH-CH-CH),
127.6 (C-CH-CH-CH), 52.3 (N-CH,-CH,-N-Et, N-CH,-CH,-N-Et), 52.0
(N-CH,-CHj3), 42.2 (S-CH,-C), 12.1 (N-CH,-CHj).

IR (ATR): v (em™) = 3060 (w), 3027 (w), 2968 (w), 2930 (w), 2808 (w), 1601 (w),
1494 (m), 1467 (m), 1451 (vs), 1420 (m), 1379 (w), 1344 (w), 1330 (m),
1307 (m), 1286 (s), 1268 (s), 1228 (vs), 1217 (vs), 1156 (s), 1123 (vs),
1070 (m), 1016 (s), 994 (vs), 924 (m), 834 (w), 765 (w), 695 (vs), 631 (w),
568 (w), 549 (w), 536 (m), 477 (m), 421 (w).
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 281 (100, [M+H]")

m/z fur Cl4H20N252

ber.: 280.1068 gef.: 280.1060
ber.: C:59.96 H:7.19 N:9.99
gef.. C:59.90 H:7.18 N: 10.04
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Dithiocarbamat-Derivate

Darstellung von Benzyl-4-propylpiperazin-1-dithiocarboxylat (201)

Schl32193

M: = 294.48 g/mol

N S
A~ [\(\) /\© CisH22N2S2

GemalR AAV7 wurden 871 mg N-Propylpiperazindihydrobromid (3.0 mmol, 1.0 eq), 2230 mg
Kaliumphosphat (10.5 mmol, 3.5eq), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0 eq) und
0.36 mL Benzylbromid (3.0 mmol, 1.0 eq) umgesetzt. Saulenchromatographie an Kieselgel
(DCM/ MeOH/ NEt; 90:10:0.1) ergab 364 mg von 201 (41.2%) in Form eines gelben Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.58 (DCM/ MeOH/ NEt; 90:10:0.1).

(CDCls, 400 MHz), & [ppm] = 7.38-7.22 (m, 5H, CHphenyp)), 4.55 (S, 2H,
S-CH,-C), 4.44-4.24 (m, 2H, C(=S)-N-CHH-CH,-N
C(=S)-N-CHH-CH2-N), 3.97-381(m, 2H, C(=S)-N-CHH-CH,-N,
C(=S)-N-CHH-CH2-N), 2.56-2.41 (m, 4H, C(=S)-N-CH,-CH.-N,
C(=S)-N-CH,-CH,-N), 2.32 (t, J=7.6Hz, 2H, N-CH,-CH,-CHj),
1.56-1.44 (m, 2H, N-CH,-CH,-CH3), 091 (t, %J=75Hz, 3H,
N-CH,-CH,-CHg).

(CDCls, 100 MHz), & [ppm] = 196.4 (C=S), 136.0 (S-CH,-C-CH), 129.5
(C-CH-CH-CH, C-CH-CH-CH), 128.7 (C-CH-CH-CH, C-CH-CH-CH),
127.6 (C-CH-CH-CH), 60.2 (N-CH,-CH,-CHy), 52.8
(C(=S)-N-CH,-CH,-N, C(=S)-N-CH,-CH,-N), 42.3 (S-CH,-C), 20.1
(N-CH,-CH,-CHs), 12.0 (N-CH,-CH,-CH).

v (cm™) = 3061 (W), 3027 (w), 2956 (w), 2930 (W), 2872 (w), 2808 (W),
2774 (W), 1650 (w), 1601 (w), 1494 (m), 1465 (m), 1419 (s), 1375 (w),
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

1331 (w), 1300 (W), 1273 (m), 1260 (m), 1224 (vs), 1156 (s), 1141 (m),
1099 (W), 1070 (w), 1027 (s), 994 (vs), 935 (M), 915 (w), 898 (W), 844 (W),
803 (W), 771 (W), 695 (vs), 656 (W), 563 (W), 549 (W), 477 (W), 419 ().

m/z (%) = 295 (100, [M+H]")

m/z fur C15H22N282

ber.: 294.1224 gef.: 294.1247
ber.. C:61.18 H: 7.53 N: 9.51
gef.. C:61.05 H: 7.66 N: 9.37
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Darstellung von

(202)

Dithiocarbamat-Derivate

Benzyl-4-(isopropylaminocarbonylmethyl)piperazin-1-dithiocarboxylat

Schl32194

S
r = 351.53 g/mol

R
)\ N jj)\/ NﬁdN S/\© C17H2sNz0 Sz
H

GemalR AAV7 wurden 559 mg N-Isopropyl-2-(piperazin-1-yl)acetamid (3.0 mmol, 1.0 eq),
955 mg Kaliumphosphat (4.5 mmol, 1.5 eq), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0 eq) und
0.36 mL Benzylbromid (3.0 mmol, 1.0 eq) umgesetzt. Saulenchromatographie an Kieselgel
(DCM/ MeOH/ NEt; 90:10:0.1) ergab 686 mg von 202 (65.2%) in Form eines farblosen

Feststoffes.

DC:

Fp.:

'H-NMR:

BC-NMR:

R¢= 0.36 (DCM/ MeOH/ NEt; 90:10:0.1).
86 °C

(CDCls, 400 MHz), 5 [ppm] = 7.38-7.21 (M, 5H, CHphenyy), 6.76 (sbr, 1H,
NH), 4.53 (s, 2H, S-CH,-C), 4.44-4.24 (m, 2H, N-CHH-CH,-N-CH,),
4.16-4.02 (m, 1H, NH-CH), 4.00-3.84 (m, 2H, N-CHH-CH,-N-CH,), 2.99
(s, 2H, N-CH,-C(=0)), 2.64-253 (m, 4H, N-CHp-CH,-N-CH,
N-CH,-CH,-N-CH,), 1.15 (d, % = 6.4 Hz, 6H, CH3-CH-CHy).

(CDCl;, 100 MHz), & [ppm] = 197.2 (C=S), 168.3 (C=0), 135.7
(S-CH,-C-CH), 1295 (C-CH-CH-CH, C-CH-CH-CH), 1287
(C-CH-CH-CH, C-CH-CH-CH), 127.7 (C-CH-CH-CH), 61.2 (N-CH,-C),
52.9 (N-CH,-CH,-N-CHj,, N-CH»-CH»-N-CH,), 45.8 (N-CH-CHs), 41.0
(S-CH,-C), 22.9 (CH-CHs, CH-CHj).
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Dithiocarbamat-Derivate

IR (ATR): v (em™) = 3285 (m), 3067 (w), 3031 (w), 2971 (w), 2919 (w), 1644 (s),
1543 (s), 1493 (w), 1468 (s), 1453 (m), 1431 (m), 1418 (m), 1395 (s),
1353 (w), 1322 (w), 1290 (w), 1263 (w), 1241 (m), 1220 (m), 1203 (5),
1156 (m), 1142 (s), 1129 (s), 1107 (w), 1071 (w), 1054 (w), 1022 (s),
1005 (s), 980 (s), 966 (s), 940 (m), 909 (w), 842 (m), 805 (w), 757 (m),
719 (m), 693 (vs), 643 (m), 601 (s), 566 (m), 550 (m), 469 (w), 419 (w).

MS (ESI+): m/z (%) = 352 (100, [M+H]")
HRMS (E|+) : m/z fur C17H23N30S;
ber.: 351.1439 gef.: 351.1445
EA: ber.. C:58.08 H:7.17 N: 11.95
gef.. C:57.86 H:7.32 N: 11.53

394



Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von Benzyl-4-hydroxypiperidin-1-dithiocarboxylat (191)

Schl32195

S
r = 267.41 g/mol

ISaae
C13H1i7NOS>
HO

GemalR AAV7 wurden 304 mg 4-Hydroxypiperidin (3.0 mmol, 1.0 eq), 764 mg Kaliumphosphat
(3.6 mmol, 1.2 eq), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0 eq) und 0.36 mL Benzylbromid
(3.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel (EtOAc) ergab 621 mg von
191 (77.5%) in Form eines gelben Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

R¢= 0.44 (EtOAC).

(CDCls, 400 MHz), & [ppm] = 7.38-7.21 (M, 5H, CHpnenyp), 4.70-4.55 (m,
2H, N-CHH-CH,-CH-OH, N-CHH-CH,-CH-OH), 4.53 (s, 2H, S-CH,-C),
4.05-3.97 (m, 1H, CH-OH), 3.68 (sbr, 1H, OH), 2.69-2.56 (m, 2H,
N-CHH-CH,-CH-OH, N-CHH-CH,-CH-OH), 1.95-1.81 (m, 2H,
N-CH,-CHH-CH-OH,  N-CH»-CHH-CH-OH), 1.68-155 (m, 2H,
N-CH,-CHH-CH-OH, N-CH,-CHH-CH-OH).

(CDCls, 100 MHz), & [ppm] = 195.8 (C=S), 135.9 (S-CH,-C-CH), 129.5
(C-CH-CH-CH, C-CH-CH-CH), 128.7 (C-CH-CH-CH, C-CH-CH-CH),
127.7 (C-CH-CH-CH), 66.1 (CH-OH), 485 (N-CH,-CH,-CH-OH,
N-CH,-CH»-CH-OH), 425 (S-CH»-C), 33.6 (N-CH,-CH,-CH-OH,
N-CH,-CH,-CH-OH).

v (em™®) =3377 (w), 3059 (w), 3026 (w), 2995 (w), 1601 (w), 1493 (w),
1474 (m), 1422 (vs), 1358 (w), 1327 (w), 1257 (s), 1209 (vs), 1173 (m),
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Experimenteller Teil

Dithiocarbamat-Derivate

1109 (w), 1062 (s), 1000 (s), 968 (S), 946 (s), 911 (s), 892 (m), 847 (m),
803 (W), 772 (W), 694 (vs), 632 (W), 565 (m), 533 (s), 476 (M), 427 (m).

MS (ESI+): m/z (%) = 268 (100, [M+H]")
HRMS (E|+) : m/z fur C13H17NOS,
ber.: 267.0752 gef.: 267.0755
EA: ber.. C:58.39 H: 6.41 N: 5.24
gef.. C:58.69 H: 6.29 N:5.11
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von Benzyl-4-oxopiperidin-1-dithiocarboxylat (192)

Schl32196

S
r = 265.39 g/mol

NJ\S
O/ C13H15NOS2

GemalR AAV7 wurden 461 mg 4-Piperidin-4-onhydrochlorid (3.0 mmol, 1.0eq), 1592 mg
Kaliumphosphat (7.5 mmol, 2.5eq), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0eq) und
0.36 mL Benzylbromid (3.0 mmol, 1.0 eq) umgesetzt. Saulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 3:1) ergab 736 mg von 192 (92.5%) in Form eines gelben Ols.

DC:

'H-NMR:

BC-NMR:

IR (ATR):

R¢=0.35 (Cyclohexan/ EtOAc 3:1).

(CDCl3, 400 MHz), & [ppm] = 7.38-7.23 (M, 5H, CHpheny), 4.59 (s, 2H,
S-CH,-C), 4.33-4.20 (m, 2H, N-CHH-CH,-C, N-CHH-CH,-C), 2.67-2.47
(m, 6H, N-CHH-CH,-C, N-CHH-CH,-C, N-CH,-CHy-C, N-CH,-CH,-C).

(CDCl;, 100 MHz), & [ppm] = 205.9 (C=0), 197.5 (C=S), 135.6
(S-CH,-C-CH), 1295  (C-CH-CH-CH, C-CH-CH-CH), 12858
(C-CH-CH-CH, C-CH-CH-CH), 1278 (C-CH-CH-CH), 525
(N-CH,-CH,-C, N-CH»-CH»-C), 42.5 (S-CH,-C), 39.9 (N-CH,-CH,-C,
N-CH,-CH,-C).

v (em™) = 3059 (W), 3026 (W), 2963 (W), 2876 (W), 1901 (W), 1717 (vs),
1493 (w), 1475 (w), 1451 (m), 1398 (vs), 1356 (w), 1309 (w), 1259 (vs),
1203 (vs), 1084 (w), 1070 (w), 1008 (s), 975 (m), 931 (vs), 828 (m),
771 (m), 695 (vs), 619 (W), 565 (M), 522 (m), 480 (M), 424 (s).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 266 (100, [M+H]")

m/z fur Cl3H15N082

ber.: 265.0595 gef.: 265.0614
ber.: C:58.83 H:5.70 N: 5.28
gef.. C:50.03 H:5.73 N: 5.45
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von 2-[Benzylsulfanylthiocarbonyl(methyl)amino]ethansulfonsaure (353)
Schi32197

M = 305.44 g/mol

OGNS
| C11H15NO3S3

GemaR AAV7 wurden 967 mg Natrium-N-Methyltaurin (6.0 mmol, 2.0eq), 956 mg
Kaliumphosphat (4.5 mmol, 1.5eq), 0.36 mL Kohlenstoffdisulfid (6.0 mmol, 2.0eq) und
0.36 mL  Benzylbromid (3.0 mmol, 1.0eq) umgesetzt. AnschlieBend wurde das
Reaktionsgemisch mit 100 mL EtOAc verdunnt und 5 Mal gegen je 75 mL 1m NaOH-L&sung
ausgeschttelt. Die vereinigten wassrigen Phasen wurden mit 6m HCI auf pH=1 eingestellt. Der
entstehende Niederschlag wurde abgesaugt, mit Wasser gewaschen und getrocknet. Es wurden
735 mg von 353 (80.3%) als gelber Feststoff erhalten.

Fp.: 197 °C

'H-NMR: (DMSO-Ds, 400 MHz), & [ppm] = 7.44-7.20 (M, 5H, CHheny), 4.45 (5,
2H, S-CH,-C), 3.41-3.37 (m, 2H, S-CH,-CH,-N), 3.29-3.25 (m, 2H,
S-CHp-CHy-N), 1.94 (N-CHs).

BC-NMR: (DMSO-Dg, 100 MHz), 8 [ppm] = 195.9 (C=S), 135.9 (S-CH,-C-CH),
129.6  (C-CH-CH-CH, C-CH-CH-CH), 1289 (C-CH-CH-CH,
C-CH-CH-CH), 128.0 (C-CH-CH-CH), 525 (S-CHp-CH,-N), 44.1
(S-CH,-C), 43.6 (S-CH,-CH,-N), 38.9 (N-CHj).

IR (ATR): v (em™) = 3027 (w), 1719 (w), 1640 (w), 1601 (w), 1537 (w), 1492 (w),

1453 (w), 1359 (w), 1322 (w), 1214 (s), 1174 (s), 979 (vs), 876 (w),
798 (W), 763 (W), 735 (W), 695 (vs), 601 (w), 560 (W), 519 (W), 479 ().
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Experimenteller Teil

MS (ESI-):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 304 (100, [M-H])

m/z fur CllH15N03S3

ber.: 305.0214 gef.: 305.0212
ber.. C:43.26 H:4.95 N: 4.59
gef.. C:43.52 H:4.74 N: 4.62
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von Benzyl-1,2,4-triazol-1-dithiocarboxylat (231)

Schl32198

S
Mr = 235.33 g/mol

7 NJ\S
N\; N C10HoN3S2

GemalR AAV7 wurden 345 mg 1,2,4-1H-Triazol (5.0 mmol, 1.0 eq), 1592 mg Kaliumphosphat
(7.5 mmol, 1.5 eq), 0.90 mL Kohlenstoffdisulfid (15.0 mmol, 3.0 eq) und 0.61 mL Benzylbromid
(5.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 5:1)

ergab 939 mg von 231 (79.9%) in Form eines gelben Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

R¢=0.41 (Cyclohexan/ EtOAc 5:1).
54 °C

(CDCls, 400 MHz), & [ppm] = 8.11 (s, 1H, N-CH-N-N-C(=S)), 8.09 (s, 1H,
N-CH-N-C(=S)), 7.40-7.21 (M, 5H, CHphenyp), 4.47 (s, 2H, S-CH,-C).

(CDCls, 100 MHz), & [ppm] = 197.5 (C=S), 153.5 (N-CH-N-N-C(=S)),
143.2 (N-CH-N-C(=S)), 133.6 (S-CH,-C-CH), 129.6 (C-CH-CH-CH,
C-CH-CH-CH), 1289 (C-CH-CH-CH, C-CH-CH-CH), 128.2
(C-CH-CH-CH), 41.4 (S-CH,-C).

v (em™) = 3136 (w), 3123 (w), 3062 (w), 2978 (w), 1530 (w), 1504 (s),
1493 (w), 1454 (w), 1419 (w), 1383 (w), 1366 (s), 1316 (w), 1282 (s),
1262 (m), 1247 (m), 1189 (s), 1157 (w), 1117 (w), 1072 (vs), 1026 (w),
993 (s), 941 (w), 899 (w), 854 (vs), 812 (m), 800 (m), 776 (s), 705 (vs),
693 (s), 657 (vs), 627 (S), 573 (m), 532 (w), 489 (w), 478 (s), 409 (W).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 236 (100, [M+H]")

m/z fur ClngNgsz

ber.: 235.0238 gef.: 235.0216
ber.: C:51.04 H: 3.85 N: 17.86
gef.. C:51.32 H: 4.08 N:17.71
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von Benzylindol-1-dithiocarboxylat (354)

Schl32199

M = 283.41 g/mol

J N )J\ S
— Ci16H13NS>

Gemall AAV7 wurden 352 mg Indol (3.0 mmol, 1.0 eq), 1274 mg Kaliumphosphat (6.0 mmol,
2.0 eq), 0.54 mL Kohlenstoffdisulfid (9.0 mmol, 3.0 eq) und 0.36 mL Benzylbromid (3.0 mmol,
1.0 eq) umgesetzt. S&ulenchromatographie an Kieselgel (Cyclohexan) ergab 343 mg von 354

(40.4%) in Form eines gelben Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

R¢=0.15 (Cyclohexan).
60 °C

(CDCls, 400 MHz), & [ppm] = 8.97 (d, ®J = 8.5 Hz, 1H, CH(ingop), 8.10 (d,
31=5.8Hz, 1H, CHngoy), 7.55 (d, *J=7.8 Hz, 1H, CHngon), 7.44 (d,
%9=7.1Hz, 2H, CHgndop), 7.39-7.26 (m, 5H, CHphenyy), 6.66 (d,
33=7.7 Hz, 1H, CH(ingon), 4.64 (5, 2H, S-CH,-C).

(CDCls, 100 MHz), & [ppm] = 198.4 (C=S), 139.8 (Cq(nean), 133.7
(S-CH2-C-CH), 132.1 (Cq ndon) 129.6 (C-CH-CH-CH, C-CH-CH-CH),
1289 (C-CH-CH-CH, C-CH-CH-CH), 128.0 (C-CH-CH-CH), 125.4
(Ct (ndoty), 1244 (Ct (indoy), 1214 (Ct (ingoy),  117.1 (Ct ngony), 108.8
(Ct (ndory), 42.0 (S-CH,-C).

v (cm™) = 3411 (w), 3059 (w), 1584 (w), 1537 (w), 1493 (w), 1449 (s),
1347 (m), 1313 (), 1229 (w), 1201 (s), 1154 (m), 1125 (w), 1097 (w),
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Experimenteller Teil

Dithiocarbamat-Derivate

1072 (m), 1028 (w), 1015 (w), 938 (w), 913 (w), 881 (m), 849 (s), 802 (W),
740 (vs), 694 (vs), 652 (M), 620 (W), 561 (M), 516 (W), 462 (W), 420 (w).

MS (ESI+): m/z (%) = 284 (100, [M+H]")
HRMS (E|+) : m/z fir C1gH13NS,
ber.: 283.0489 gef.. 283.0478
EA: ber.. C:67.81 H: 4.62 N: 4,94
gef.. C:67.39 H: 4.87 N: 4.61
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von Benzyl-4-(furan-2-yl-carbonyl)piperazin-1-dithiocarboxylat (207)

Schl32200

\ ﬁNJ\S/\ : r = 346.47 g/mol
@) N\) C17H18N202S2

GemalR AAV7 wurden 1621 mg 2-Furyl(piperazin-1-yl)keton (9.0 mmol, 1.0 eq), 2865 mg
Kaliumphosphat (13.5 mmol, 1.5eq), 1.60 mL Kohlenstoffdisulfid (27.0 mmol, 3.0eq)
und 1.10 mL Benzylbromid (9.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 1:1) ergab 2865 mg von 207 (91.3%) in Form eines gelben Ols.

DC:

'H-NMR:

BC-NMR:

R¢=0.32 (Cyclohexan/ EtOAc 1:1).

(CDCls, 400 MHz), & [ppm] = 7.47-7.40 (m, 1H, C-O-CH), 7.35-7.17
(M, 5H, CHhenyy), 7.02-6.96 (m, 1H, C(=0)-C-CH), 6.44-6.39 (m, 1H,
C-O-CH-CH), 448 (s, 2H, S-CH»,C), 438421 (m, 2H,
N-CHH-CH,-N-C(=0), N-CHH-CH,-C(=0)), 3.90-3.74 (m, 2H,
N-CHH-CH,-C(=0),  N-CHH-CH,-C(=0)),  2.00-1.91 (m, 2H
N-CH,-CHH-C(=0),  N-CH,-CHH-C(=0)),  1.30-1.18  (m, 2H
N-CH,-CHH-C(=0), N-CH,-CHH-C(=0)).

(CDCls, 100 MHz), & [ppm] = 197.1 (C=S), 159.1 (C=0), 147.5
(C(=0)-C), 144.3 (C-O-CH), 135.8 (S-CH,-C-CH), 129.4 (C-CH-CH-CH,
C-CH-CH-CH), 1287 (C-CH-CH-CH, C-CH-CH-CH), 127.7
(C-CH-CH-CH), 117.4 (C(=0)-C-CH), 111.7 (C(=0)-C-CH-CH), 60.4
(N-CH,-CH,-N-(=0), N-CH,-CH,-N-(C=0)), 59.9 (N-CH,-CH,-N-C(=0),
N-CH,-CH,-N-C(=0)), 42.1 (S-CH,-C).
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Experimenteller Teil

Dithiocarbamat-Derivate

IR (ATR): v (em™) = 3118 (w), 3028 (w), 2981 (w), 2912 (w), 2107 (w), 1732 (s),
1622 (s), 1573 (w), 1481 (m), 1452 (w), 1407 (vs), 1371 (s), 1284 (m),
1268 (m), 1236 (vs), 1217 (vs), 1180 (s), 1159 (s), 1088 (w), 1072 (w),
1042 (s), 995 (vs), 949 (m), 928 (m), 884 (w), 857 (w), 752 (vs), 697 (vs),
633 (w), 608 (w), 595 (w), 569 (w), 548 (w), 463 (s), 414 (w).

MS (ESI+): m/z (%) = 347 (100, [M+H]")
HRMS (E|+) : m/z fur C17H18N205S,
ber.: 346.0810 gef.: 346.0813
EA: ber.. C:58.93 H:5.24 N: 8.09
gef.. C:59.12 H:5.29 N: 8.14
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von Benzyl-3,4-dihydro-1H-isochinolin-2-dithiocarboxylat (193)

Schl32205

S
Mr = 299.45 g/mol

N J\ S
C17H17NS2

GemalR AAV7 wurden 0.76 mL 1,2,3,4-Tetrahydroisochinolin (6.0 mmol, 2.0 eq), 1911 mg
Kaliumphosphat (9.0 mmol, 3.0eq), 0.36 mL Kohlenstoffdisulfid (6.0 mmol, 2.0eq) und
0.36 mL Benzylbromid (3.0 mmol, 1.0 eq) umgesetzt. Saulenchromatographie an Kieselgel
(Cyclohexan/ EtOACc 6:1) ergab 849 mg von 193 (94.4%) in Form eines blassgelben Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

R¢=0.47 (Cyclohexan/ EtOAc 6:1).

59°C

(CDCl3, 400 MHz), 5 [ppm] = 7.46-7.40 (M, 2H, CHaromay), 7.37-7.15 (m,
7H, CHpomay), 5.40-532 (m, 1H, C-CHH-N), 5.06-4.94 (m, 1H,
C-CHH-N), 4.64 (s, 2H, S-CH,-C), 4.52-4.42 (m, 1H, C-CH,-CHH-N),
4.08-3.99 (m, 1H, C-CH,-CHH-N), 3.03-2.94 (m, 2H, C-CH,-CH,-N).

(CDCls, 100 MHz), & [ppm] = 197.4 (C=S), 136.0 (Cqgenzy), 134.1
(Cyq sochinoliny),  129.5 (Ct @enzyt)), 129.0 (Cq isochinotin),  128.7  (Ct (enzyl)),
1275 (Ci@enzyt), 126.9  (Ciasochinoling),  126.8  (Ct (isochinotin),  125.9
(Ct asochinoting), 125.0 (Ct (isochinoliny), 51.4 (C-CH>-N), 48.0 (C-CH,-CH»-N),
41.9 (S-CH,-C), 29.2 (C-CH,-CH,-N).

v (cm™) = 3024 (w), 2966 (W), 2880 (W), 1492 (w), 1472 (s), 1451 (w),
1441 (vs), 1426 (m), 1405 (w), 1351 (w), 1292 (m), 1274 (w), 1246 (w),
1239 (w), 1214 (vs), 1148 (m), 1069 (w), 1000 (m), 980 (w), 948 (s),
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Experimenteller Teil

Dithiocarbamat-Derivate

927 (m), 911 (m), 853 (m), 813 (w), 751 (vs), 704 (vs), 695 (vs), 653 (s),
567 (w), 553 (w), 543 (w), 508 (w), 485 (m), 456 (M), 433 (w).

MS (ESI+): m/z (%) = 300 (100, [M+H]+)
HRMS (E|+) : m/z fur C17H17NS»
ber.: 299.0802 gef.: 299.0788
EA: ber.. C:68.18 H: 5.72 N: 4.68
gef.. C:68.52 H: 5.74 N: 4.62
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von Benzyl-3,4-dihydro-2H-chinolin-1-dithiocarboxylat (194)

Schl32206

r = 299.45 g/mol

NJ\S/\©
C17H17NS2

Gemall AAV7 wurden 0.75mL 1,2,3,4-Tetrahydrochinolin (6.0 mmol, 2.0eq), 1911 mg
Kaliumphosphat (9.0 mmol, 3.0eq), 0.36 mL Kohlenstoffdisulfid (6.0 mmol, 2.0eq) und
0.36 mL Benzylbromid (3.0 mmol, 1.0 eq) umgesetzt. Saulenchromatographie an Kieselgel
(Cyclohexan/ EtOACc 6:1) ergab 361 mg von 194 (40.2%) in Form eines blassgelben Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

R¢=0.59 (Cyclohexan/ EtOAc 6:1).
64 °C

(CDCls, 400 MHz), & [ppm] = 7.49-7.33 (m, 5H, CHgenzyp), 7.13-7.06 (m,
2H, CHchinolin)), 6.74-6.67 (m, 1H, CHchinoliny), 6.65-6.59 (m, 1H,
CHchinoli), 458 (s, 2H, S-CHy-C), 3.47 (t,%)=5.1Hz, 2H,
C-CH,-CH,-CH,-N),  2.93  (t,%J=6.0Hz, 2H, C-CHy-CH,-CHa-N),
2.17-2.08 (M, 2H, C-CH,-CH,-CH,-N).

(CDCl3, 100 MHz), & [ppm] = 203.4 (C=S), 145.8 (Cq (chinolin), 136.7
(Cq @enzy1), 135.9 (Cq (chinotiny), 129.3 (Ct isochinolin), 128.8 (Ct (Benzy1)), 128.0
(Ct sochinotiny), 127.4 (Ct (Benzyty), 126.7 (Ct (Benzyty), 126.3 (Ct isochinotiny), 122.4
(Ctasochinotiny), 954 (C-CH2-CH2-CH»-N), 50.1 (S-CH»-C), 28.5
(C-CH,-CH,-CH2-N), 22.6 (C-CH2-CH,-CH,-N).

v (em™) = 3061 (w), 3025 (W), 2925 (w), 1600 (s), 1573 (W), 1504 (vs),
1494 (vs), 1450 (s), 1398 (w), 1343 (s), 1329 (m), 1299 (m), 1245 (m),
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

1211 (m), 1154 (w), 1115 (w), 1092 (w), 1074 (w), 1059 (w), 1027 (w),
1001 (w), 969 (w), 868 (w), 801 (w), 740 (vs), 730 (vs), 693 (vs), 627 (w),
615 (w), 591 (w), 556 (w), 540 (w), 489 (w), 455 (w), 436 (W).

m/z (%) = 300 (100, [M+H]")

m/z fur C17H17N82

ber.: 299.0802 gef.: 299.0768
ber.. C:68.18 H: 5.72 N: 4.68
gef.. C:68.50 H: 5.88 N: 4.78
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von Benzyl-4-pyrimidin-2-ylpiperazin-1-dithiocarboxylat (203)

_N
A

Schl32207

S

JU
N~ ~S r = 330.47 g/mol
|

C16H18NsS2

Gemall AAV7 wurden 0.85mL 2-Piperazin-1-ylpyrimidin (6.0 mmol, 2.0 eq), 1911 mg
Kaliumphosphat (9.0 mmol, 3.0eq), 0.36 mL Kohlenstoffdisulfid (6.0 mmol, 2.0eq) und
0.36 mL Benzylbromid (3.0 mmol, 1.0 eq) umgesetzt. Saulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 3:1) ergab 918 mg von 203 (92.6%) in Form eines blassgelben Feststoffes.

DC:

Fp.:

'H-NMR:

BC-NMR:

R¢=0.31 (Cyclohexan/ EtOAc 3:1).
135°C

(CDCl;, 400MHz), & [ppm] = 833 (d, 31=4.8Hz 2H,
N-CH=CH-CH=N), 7.41-7.37 (m, 2H, CHgenyy), 7.34-7.23 (m, 3H,
CHenzyp), 6.56 (t, 2J=4.8Hz, 1H, N=CH-CH=CH-N), 4.59 (s, 2H,
S-CH,-C), 4.52-4.33 (m, 2H, N=C-N-CHH-CH,-N, N=C-N-CHH-CH,-N),
4.15-4.01 (m, 2H, N=C-N-CHH-CH,-N, N=C-N-CHH-CH,-N), 3.99-3.86
(m, 4H, N=C-N-CH,-CH,-N, N=C-N-CH,-CH,-N).

(CDCls, 100 MHz), & [ppm] = 197.0 (C=S), 157.9 (N=CH-CH=CH-N),
135.8 (C-CH-CH-CH), 129.5 (C-CH-CH-CH, C-CH-CH-CH), 128.8
(C-CH-CH-CH, C-CH-CH-CH), 127.7 (C-CH-CH-CH), 110.8
(N=CH-CH=CH-N), 43.1 (N-CH»-CH,-N, N-CH,-CHy-N), 42.2
(S-CH,-C).
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 2904 (w), 1585 (s), 1548 (s), 1494 (s), 1453 (w), 1414 (m),
1386 (m), 1366 (m), 1354 (m), 1304 (w), 1261 (m), 1225 (w), 1214 (w),
1177 (s), 1152 (m), 1121 (w), 1090 (w), 1066 (w), 1046 (w), 1017 (s),
981 (vs), 939 (w), 915 (s), 908 (s), 863 (w), 819 (w), 794 (vs), 784 (s),
766 (s), 693 (vs), 638 (m), 563 (w), 517 (w), 478 (s), 443 (w), 409 (w).

m/z (%) = 331 (100, [M+H]")

m/z fur C15H18N452

ber.: 330.0973 gef.: 330.0999
ber.: C:58.15 H:5.49 N: 16.95
gef.. C:58.17 H: 5.89 N: 16.66
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von Benzyl-3-oxopiperazin-1-dithiocarboxylat (355)

Schl32208

Mr = 266.38 g/mol

%N S
C12H14N20S2

GemalR AAV7 wurden 601 mg Piperazin-2-on (6.0 mmol, 2.0 eq), 1274 mg Kaliumphosphat
(6.0 mmol, 2.0 eq), 0.36 mL Kohlenstoffdisulfid (6.0 mmol, 2.0 eq) und 0.36 mL Benzylbromid
(3.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel (EtOAc) ergab 753 mg von
355 (94.2%) in Form eines blassgelben Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

R¢=0.20 (EtOAC).
178 °C

(DMSO-Ds, 400 MHz), 5 [ppm] = 8.29 (sbr, 1H, NH), 7.39-7.34 (m, 2H,
CHenzy), 7.32-7.20 (M, 3H, CHgengyp), 4.61-4.48 (M, 4H, C(=0)-CH,-N
S-CH,-C), 4.38-4.20 (m, 2H, NH-CH»-CH,-N), 4.07-3.92 (m, 2H,
NH-CH,-CH,-N).

(DMSO-Ds, 100 MHz), 5 [ppm] = 2054 (C=S), 171.1 (C=0), 136.6
(C-CH-CH-CH), 1297 (C-CH-CH-CH, C-CH-CH-CH), 129.0
(C-CH-CH-CH, C-CH-CH-CH), 127.9  (C-CH-CH-CH), 58.4
(C(=0)-CH,-N), 55.8 (N-CH,-CHp-NH), 39.7 (S-CHp-C), 34.4
(N-CH2-CHy).

v (em™) = 3178 (w), 3058 (W), 3029 (w), 2898 (W), 1661 (vs), 1491 (w),
1410 (m), 1383 (s), 1343 (s), 1276 (m), 1223 (s), 1203 (m), 1122 (m),
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Experimenteller Teil

Dithiocarbamat-Derivate

1070 (w), 1022 (s), 979 (w), 967 (w), 936 (w), 916 (w), 815 (m), 776 (m),
713 (m), 691 (vs), 599 (w), 566 (w), 516 (m), 490 (m), 477 (m), 418 (s).

MS (ESI+): m/z (%) = 267 (100, [M+H]")
HRMS (E|+) : m/z fur C1oH14N,0OS,
ber.: 266.0548 gef.: 266.0545
EA: ber.. C:54.11 H: 5.30 N: 10.52
gef.. C:53.99 H:5.33 N: 10.61
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von Benzyl-4-(cyclopropylcarbonyl)piperazin-1-dithiocarboxylat (208)

Schl32209

ﬁNJ\S/\ : r = 320.47 g/mol
%( N \) C16H20N20S2

GemalR AAV10 wurden 0.85mL Cyclopropyl(piperazin-1-yl)methanon (6.0 mmol, 2.0 eq),
636 mg Natriumcarbonat (6.0 mmol, 2.0 eq), 0.36 mL Kohlenstoffdisulfid (6.0 mmol, 2.0 eq) und

0.36 mL Benzylbromid (3.0 mmol, 1.0 eq) umgesetzt. Saulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 1:1) ergab 899 mg von 208 (93.5%) in Form eines blassgelben Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

R¢=0.20 (Cyclohexan/ EtOAc 1:1).

88 °C

(CDCls, 400 MHz), & [ppm] = 7.38-7.33 (M, 2H, CHgenzy), 7.32-7.21 (m,
3H, CHgegyy), 455 (s, 2H, S-CHpC), 4.46-429 (m, 2H,
C(=0)-N-CHH-CH,-N, C(=0)-N-CHH-CH,-N), 4.05-3.88 (m, 2H,
C(=0)-N-CHH-CH,-N, C(=0)-N-CHH-CH,-N), 3.78-3.66 (m, 4H,
C(=0)-N-CHp-CHp-N, C(=0)-N-CH,-CH,-N), 1.73-164 (m, 1H,
CH cyclopropyny), 1.01-0.96 (m, 2H, CHH cyciopropyt-CHH cyclopropyt)), 0.82-0.75
(m, 2H, CHH cyciopropyn-CHH(cyctopropyn)-

(CDCls, 100 MHz), § [ppm] = 197.4 (C=S), 172.6 (C=0), 135.7
(C-CH-CH-CH), 1295 (C-CH-CH-CH, C-CH-CH-CH), 128.8
(C-CH-CH-CH, C-CH-CH-CH), 127.8 (C-CH-CH-CH), 60.5
(N-CH,-CH,-N, N-CH,-CH,-N), 422 (S-CH,-C), 11.2
(CHa(cyclopropyn-CH2(cyctopropyn), 8.0 (CH(cyctopropyn)-
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 3013 (), 1632 (s), 1477 (m), 1447 (w), 1426 (s), 1409 (vs),
1377 (W), 1352 (w), 1338 (w), 1282 (w), 1263 (m), 1231 (w), 1202 (s),
1179 (s), 1093 (w), 1081 (w), 1068 (w), 1035 (w), 1018 (s), 1002 (s),
928 (vs), 890 (W), 859 (W), 833 (w), 820 (w), 804 (m), 791 (w), 781 (W),
718 (vs), 700 (M), 629 (W), 571 (w), 510 (m), 485 (s), 452 (W), 407 (w).

m/z (%) = 321 (100, [M+H]")

m/z fur C15H20N2052

ber.: 320.1017 gef.: 320.1015
ber.: C:59.96 H: 6.29 N: 8.74
gef.. C:59.61 H: 6.30 N: 8.78
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von Benzyl-4-[(E)-cinnamyl]piperazin-1-dithiocarboxylat (204)

Schl32210

M: = 368.56 g/mol

/

GemalR AAV7 wurden 1214 mg 1-[(E)-Cinnamyl]piperazin (6.0 mmol, 2.0eq), 1592 mg
Kaliumphosphat (6.0 mmol, 2.0 eq), 0.36 mL Kohlenstoffdisulfid (6.0 mmol, 2.0eq) und
0.36 mL Benzylbromid (3.0 mmol, 1.0 eq) umgesetzt. Saulenchromatographie an Kieselgel
(Cyclohexan/ EtOAC 5:1) ergab 991 mg von 204 (89.6%) in Form eines gelben Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

R¢=0.20 (Cyclohexan/ EtOAc 5:1).

69 °C

(CDCls, 400 MHz), 8 [ppm] = 7.41-7.36 (M, 4H, CHaromay), 7.33-7.22 (m,
6H, CHaromay), 6.59-6.50 (M, 1H, N-CH,-CH=CH), 6.30-6.22 (m, 1H,
N-CH,-CH=CH), 458 (s, 2H, S-CH,-C), 4.46-429 (m, 2H,
CHp-N-CHp-CHH-N,  CHp-N-CH»-CHH-N), ~ 4.05-3.84 (m, 2H,
CHp-N-CHp-CHH-N,  CH»-N-CH,-CHH-N), 3.28-3.14 (m, 2H,
N-CH,-CH=CH),  2.66-252  (m, 4H,  CH-N-CH»-CHxN,
CH,-N-CH,-CH,-N).

(CDCls, 100 MHz), & [ppm] = 196.6 (C=S), 136.7 (Cqaromay), 135.9
(Cq (aromat)), 133.9 (C-CH=CH-CH,), 129.5 (C: (aromat)), 128.8 (Ct (aromat),
128.7 (Ct(aromay), 127.9 (Ci(aromay), 127.7 (Ct(aromay), 126.5 (Ct (aromat),
125.7 (C-CH=CH-CH,), 60.5 (C-CH=CH-CH,), 52.6 (N-CH,-CH:-N,
N-CHa-CH,-N), 42.3 (S-CH,-C).
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Experimenteller Teil

Dithiocarbamat-Derivate

IR (ATR): v (em™) = 2890 (w), 2804 (w), 1458 (w), 1422 (m), 1365 (s), 1354 (w),
1329 (w), 1299 (w), 1284 (w), 1268 (m), 1245 (w), 1218 (vs), 1197 (m),
1146 (m), 1132 (m), 1105 (w), 1086 (w), 1068 (w), 1036 (m), 1015 (m),
995 (m), 969 (vs), 916 (w), 857 (w), 785 (m), 739 (s), 720 (s), 688 (vs),
646 (w), 616 (w), 570 (w), 560 (w), 550 (w), 489 (m), 419 (w), 403 (w).

MS (ESI+): m/z (%) = 369 (100, [M+H]")
HRMS (E|+) : m/z fur C»1H24N>S»
ber.: 368.1381 gef.: 368.1389
EA: ber.. C:68.44 H: 6.56 N: 7.60
gef.. C:67.85 H: 6.65 N:7.12
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Dithiocarbamat-Derivate

Darstellung von Benzyl-1,3-thiazolidin-3-dithiocarboxylat (356)
Schi32211

S

P§ r = 255.42 g/mol
/~N" "8

S\J C11H13NS3

GemalR AAVS8 wurden 0.47 mL 1,3-Thiazolidin (6.0 mmol, 2.0 eq), 0.36 mL Kohlenstoffdisulfid
(6.0mmol, 2.0eq) und 0.36mL Benzylbromid (3.0mmol, 1.0eq) umgesetzt.
Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 7:1) ergab 705 mg von 356 (92.0%) in
Form eines gelben Feststoffes.

DC: R¢=0.41 (Cyclohexan/ EtOAc 5:1).
Fp.: 61 °C
'H-NMR: (CDCl3, 400 MHz), § [ppm] = 7.41-7.36 (m, 2H, CH@genzy), 7.34-7.23 (M,

3H, CHgenzyy), 5.04 (s, 1H, S-CHH-N), 4.67 (s, 1H, S-CHH-N), 4.57 (s,
2H, S-CH,-C), 4.31 (t, *J = 6.0 Hz, 1H, S-CH,-CHH), 3.93 (t, *J = 6.0 Hz,
1H, S-CH,-CHH), 3.16 (t, ®J=6.2Hz, 1H, S-CHH-CH,), 3.07 (t,
%) = 6.1 Hz, 1H, S-CHH-CH,).

BC-NMR: (CDCls3, 100 MHz), & [ppm] = 193.6 (C=S), 136.0 (C-CH-CH-CH), 129.4
(C-CH-CH-CH, C-CH-CH-CH), 128.8 (C-CH-CH-CH, C-CH-CH-CH),
127.7 (C-CH-CH-CH), 56.5 (S-CH,-N), 52.7 (N-CH,-CH-S), 42.0
(S-CH,-C), 31.3 (N-CH2-CH;-S).

IR (ATR): v (em™) = 3083 (w), 3056 (w), 3027 (w), 1597 (w), 1580 (w), 1493 (w),
1444 (w), 1344 (vs), 1330 (w), 1301 (m), 1255 (s), 1243 (m), 1197 (w),
1180 (m), 1142 (s), 1068 (w), 1014 (s), 1000 (s), 984 (s), 965 (m), 941 (W),
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Experimenteller Teil

Dithiocarbamat-Derivate

916 (w), 867 (m), 842 (m), 804 (w), 775 (m), 717 (vs), 692 (vs), 668 (W),
620 (w), 572 (w), 551 (w), 499 (m), 480 (s), 442 (m), 431 (m).

MS (ESI+): m/z (%) = 256 (100, [M+H]")
HRMS (E|+) : m/z fur C11H13NS3
ber.: 255.0210 gef.: 255.0202
EA: ber.. C:51.73 H:5.13 N: 5.48
gef.. C:51.48 H:5.10 N: 5.54
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Dithiocarbamat-Derivate

Darstellung von Benzylthiomorpholin-4-dithiocarboxylat (195)

Schl32212

Mr = 269.45 g/mol

ﬁN S
C12H15NS3

Gemall AAVS5 wurden 0.50 mL Benzylbromid (3.0 mmol, 1.0 eq), 0.36 mL Kohlenstoffdisulfid

(6.0 mmol,

und 0.60mL  Thiomorpholin (6.0 mmol, 2.0eq) umgesetzt.

Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 9:1) ergab 698 mg von 195 (86.4%) in

Form eines gelben Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

R¢=0.45 (Cyclohexan/ EtOAc 5:1).
103 °C

(CDCls, 400 MHz), & [ppm] = 7.40-7.23 (m, 5H, CH,-C-CH-CH-CH,
CHy-C-CH-CH, CH,-C-CH-CH), 4.70-456 (m, 2H, S-CHp-CHH-N,
S-CH,-CHH-N), 4.55 (s, 2H, S-CH,-C), 4.35-4.18 (m, 2H, S-CH,-CHH-N,
S-CH,-CHH-N), 2.80-2.66 (m, 4H, S-CH,-CH,-N, S-CH,-CHa-N).

(CDCls, 100 MHz), & [ppm] = 194.0 (C=S), 135.7 (C-CH-CH), 129.5
(C-CH-CH, C-CH-CH), 1287 (C-CH-CH, C-CH-CH), 127.8
(C-CH-CH-CH), 52.6 (N-CH,, N-CH,), 42.4 (S-CH,-C), 27.4 (S-CH,,
S-CH,).

v (em™) = 1895 (w), 1492 (w), 1451 (w), 1435 (w), 1410 (s), 1352 (w),
1277 (m), 1244 (m), 1220 (m), 1187 (m), 1135 (m), 1068 (W), 1026 (W),
992 (m), 983 (W), 965 (W), 928 (vs), 913 (m), 856 (m), 820 (w), 805 (W),
767 (s), 697 (vs), 596 (W), 567 (M), 476 (s), 452 (w), 437 (), 400 (m).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 270 (100, [M+H]")

m/z fur C]_2H15N83

ber.: 269.0367 gef.: 269.0355
ber.: C:53.49 H:5.61 N: 5.20
gef.. C:53.16 H: 5.58 N:5.20
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Dithiocarbamat-Derivate

Darstellung von Benzyl-6,7-dihydro-4H-thieno[3,2-c]pyridin-5-dithiocarboxylat (196)
Schi32215

r = 305.48 g/mol

J N )J\ S
S | C15H15NS3

Gemall AAVS8 wurden 835 mg 4,5,6,7-Tetrahydrothieno[3,2-c]pyridinhydrochlorid (6.0 mmol,
2.0 eq), 0.36 mL Kohlenstoffdisulfid (6.0 mmol, 2.0 eq) und 0.36 mL Benzylbromid (3.0 mmol,
1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 10:1) ergab 378 mg

von 196 (41.3%) in Form eines braunen Feststoffes.

DC: R¢= 0.41 (Cyclohexan/ EtOAc 7:1).
Fp.: 72 °C
'H-NMR: (CDCl3, 400 MHz), & [ppm] = 7.43-7.36 (m, 2H, CH@genzy), 7.34-7.23 (m,

3H, CHezyy), 7.18-7.11 (m, 1H, S-CH=CH-C), 6.84-6.72 (m, 1H,
S-CH=CH-C), 5.40-528 (m, 1H, C-CHH-N), 5.07-4.88 (m, 1H,
C-CHH-N), 4.72-4.62 (m, 1H, C-CH,-CHH-N), 4.61 (s, 2H, S-CH,-C),
4.26-4.13 (m, 1H, C-CH,-CHH-N), 3.05-2.93 (m, 2H, C-CH,-CH,-N).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 194.2 (C=S), 135.9 (C-CH-CH-CH),
134.9,134.4 (S-C-C), 1295 (C-CH-CH-CH, C-CH-CH-CH), 128.8
(C-CH-CH-CH, C-CH-CH-CH), 127.7 (C-CH-CH-CH), 1245
(S-CH=CH), 124.2 (S-CH=CH), 52.7 (C-CH,-CH,-N), 44.3 (C-CH,-S),
40.9 (S-CH,-C), 25.5 (N-CH,-CH,-C).

IR (ATR): v (em™) = 1923 (w), 2880 (w), 1650 (w), 1492 (w), 1451 (m), 1443 (w),
1420 (s), 1404 (s), 1344 (w), 1327 (w), 1255 (s), 1219 (w), 1207 (m),
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

1177 (m), 1153 (w), 1144 (w), 1082 (w), 1044 (w), 1015 (m), 990 (s),
933 (m), 910 (m), 896 (w), 846 (m), 821 (w), 764 (w), 703 (vs), 693 (vs),
654 (m), 593 (w), 565 (w), 551 (w), 531 (w), 497 (m), 469 (M), 458 (m).

m/z (%) = 306 (100, [M+H]")

m/z fur C15H15N83

ber.: 305.0367 gef.: 305.0361
ber.. C:58.98 H: 4.95 N: 4.59
gef.. C:59.11 H:5.08 N: 4.77
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Dithiocarbamat-Derivate

Darstellung von Benzyl-4-[[4-(4-Nitrophenyl)sulfanylphenyl]carbamoyl]piperidin-1-
dithiocarboxylat (210)%"!

Schil32222
S
H NJ\S M, = 523.69 g/mol
O2N N
\@\ Q CasHzsNsO3Ss
s O
493 mg 4-(Nitrophenylsulfanyl)anilin (2.0 mmol, 1.0 eq), 591 mg

1-(Benzylsulfanylthiocarbon)piperidin-4-carbonsaure (Schl32176, 189, 2.0 mmol, 1.0 eq) und
0.55 mL Triethylamin (4.0 mmol, 2.0 eq) wurden bei 0 °C in 50 mL Dichlormethan gel6st, mit
910 mg HBTU (2.4 mmol, 1.2 eq) versetzt und 12 Stunden bei Raumtemperatur geriihrt. Die
organische Phase wurde 3x mit 1M HCI-Ldsung, 3x mit 1M NaOH-LOsung, und geséttigter
NaCl-Lésung. gewaschen, tber MgSO, getrocknet und das Losungsmittel am Rotavapor entfernt.
Saulenchromatographie  an  Kieselgel  (Cyclohexan/ EtOAc 2:1) und  anschlieBende
Umkristallisation aus Cyclohexan/ EtOAc 2:1 ergab 402 mg von 210 (38.4%) in Form eines
blassgelben Feststoffes.

DC: R¢=0.22 (Cyclohexan/ EtOAc 2:1).
Fp.: 193 °C
'H-NMR: (DMSO-Dg, 400 MHz), & [ppm] = 10.27 (sbr, 1H, NH), 8.08 (d, *J=8.8 Hz,

2H, (NO,)-C-CH-CH, (NO,)-C-CH-CH), 7.75 (d, 3J=8.7Hz, 2H,

NH-C-CH-CH, NH-C-CH-CH), 7.51 (d, 3J=8.7 Hz, 2H, (NO,)-C-CH-CH,

(NO,)-C-CH-CH), 7.37 (d, J=8.8 Hz, 2H, NH-C-CH-CH, NH-C-CH-CH),

7.33-7.16 (M, 5H, CH(genzy1)), 5.35-5.19 (m, 1H, N-CHH-CH,-CH), 4.51 (s,

2H, S-CH,-C), 4.50-4.42 (m, 1H, N-CHH-CH,-CH), 3.46-3.32 (m, 2H,

N-CHH-CH,-CH, N-CHH-CH,-CH), 2.81-2.70 (m, 1H, CH,-CH-C(=0)),
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Experimenteller Teil

BC-NMR:

IR (ATR):

MS (ESI-):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

1.98-1.86 (m, 2H, N-CH,-CHH-CH, N-CH,-CHH-CH), 1.70-1.55 (m, 2H,
N-CH2-CHH-CH, N-CH,-CHH-CH).

(DMSO-Dg, 100 MHz), 6 [ppm] = 194.7 (C=S), 173.4 (C=0), 149.3
(Ca prenyn), 1415 (Cqenenyn), 136.8 (Cqphenyn), 136.5 (Ct(phenyn), 129.8
(Ct erenyn), 129.0 (Ct(prenyn), 127.9 (Ci(phenyny), 126.5 (Ct(prenyny), 124.8
(Ct prenyn), 122.8 (Ct(prenyn), 121.1 (Ci(phenyny), 120.0 (Ci(prenyn), 118.3
(Ct (phenyny), 118.2 (Cy (phenyn), 71.9 (CH-C(=0)), 57.3 (N-CH>, N-CH>), 42.5
(S-CH,-C), 30.1 (CH-CH,-CHp-N, CH-CHp-CH,-N).

v (ecm™) = 3295 (w), 3031 (w), 2946 (w), 1660 (w), 1596 (w), 1581 (w),
1494 (s), 1468 (w), 1431 (w), 1362 (w), 1333 (vs), 1261 (w), 1214 (w),
1175 (s), 1084 (w), 1023 (w), 1002 (w), 957 (w), 945 (w), 920 (w),
851 (w), 827 (w), 776 (w), 738 (w), 713 (w), 693 (m), 681 (w), 570 (w),
542 (w), 524 (w), 508 (w), 487 (w), 476 (w), 462 (w), 410 (w).

m/z (%) = 522 (100, [M-H])

m/z fur C26H25N30383

ber.: 523.1058 gef.: 523.1046
ber.. C:59.63 H: 4.81 N: 8.02
gef.. C:59.37 H:4.91 N: 8.09

426



Experimenteller Teil

Dithiocarbamat-Derivate

5.8 Kombinationsserie Dithiocarbamat-Derivate

Darstellung

dithiocarboxylat (360)

von ((4-Nitrophenyl)methyl)-4-(furan-2-ylcarbonyl)piperazin-1-
Schi32277
S
ﬁNJ\S/\O\ Mr = 391.46 g/mol
N\) NO> C17H17N304S2
O

Gemall AAV7 wurden 360 mg 2-Furyl(piperazin-1-yl)keton (2.0 mmol, 1.0eq), 637 mg
Kaliumphosphat (3.0 mmol, 1.5 eq), 0.22 mL Kohlenstoffdisulfid (6.0 mmol, 3.0 eq) und 432 mg
1-(Brommethyl)-4-nitrobenzen (2.0 mmol, 1.0eq) umgesetzt. Saulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 1:1) ergab 707 mg von 360 (90.3%) in Form eines gelben

Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

R¢=0.26 (Cyclohexan/ EtOAc 1:1).
178 °C

(CDCls, 400 MHz), 5 [ppm] = 8.13 (d, 3] = 8.7 Hz, 2H, C-CH-CH-C-NO,,
C-CH-CH-C-NO,), 755 (d, %=87Hz,2H, C-CH-CH-C-NO,,
C-CH-CH-C-NO,), 7.49-7.45 (m, 1H, C-O-CH), 7.09-7.01 (m, 1H,
C(=0)-C-CH), 6.50-6.43 (m, 1H, C-O-CH-CH), 4.68 (s, 2H, S-CH,-C),
4.48-4.29 (m, 4H, N-CH»-CH,-N-C(=0), N-CH,-CH,-C(=0)), 4.00-3.83
(m, 4H, N-CH,-CH,-C(=0), N-CH,-CH,-C(=0)).

(CDCls, 100 MHz), & [ppm] = 196.0 (C=S), 163.5 (C=0), 147.2 (C(NO5)),
1445 (C(=0)-C), 144.3 (C-O-CH), 140.6 (CH,-C-CH-CH), 130.2
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IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

(C(NO,)-CH-CH, C(NO,)-CH-CH), 123.8 (C-CH-CH, C-CH-CH), 117.7
(C(=0)-C-CH), 111.8 (C(=0)-C-CH-CH), 60.4 (N-CH,-CH,-N-(C=0),
N-CH,-CHy-N-(=0)), 57.7 (N-CH,-CH-N-C(=0), N-CH,-CH,-N-C(=0)),
40.5 (S-CH,-C).

v (em™) = 3074 (w), 2986 (w), 1613 (s), 1577 (w), 1513 (w), 1488 (w),
1454 (s), 1444 (m), 1421 (w), 1383 (s), 1343 (m), 1292 (s), 1238 (W),
1185 (s), 1171 (w), 1159 (m), 1143 (m), 1084 (s), 1070 (s), 1046 (s),
1028 (w), 994 (s), 962 (vs), 925 (w), 886 (m), 876 (s), 855 (m), 837 (w),
754 (vs), 717 (vs), 618 (w), 592 (m), 471 (m), 431 (w), 418 (w), 403 (w).

m/z (%) = 392 (10, [M+H]"), 409 (100, [M+NH,]")

m/z fur C17H17N30482

ber.: 391.0660 gef.: 391.0667
ber.. C:52.16 H: 4.38 N: 10.73
gef.. C:52.26 H: 4.43 N: 10.67
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Experimenteller Teil

Darstellung

von

Dithiocarbamat-Derivate

((4-Methylsulfonylphenyl)methyl)-4-(furan-2-ylcarbonyl)piperazin-1-

dithiocarboxylat (245)

Schl32278

ﬁNJ\S/\ : r = 424.56 g/mol
/
N\) S:O Ci18H20N204S3

Gemall AAV7 wurden 360 mg 2-Furyl(piperazin-1-yl)keton (2.0 mmol, 1.0eq), 637 mg
Kaliumphosphat (3.0 mmol, 1.5 eq), 0.22 mL Kohlenstoffdisulfid (6.0 mmol, 3.0 eq) und 498 mg
(4-(Brommethyl)phenyl)methylsulfon (2.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 1:2) ergab 541 mg von 245 (63.7%) in Form eines blassgelben

Feststoffes.

DC:

Fp.:

'H-NMR:

BC-NMR:

R¢=0.22 (Cyclohexan/ EtOAc 1:2).
170 °C

(CDCls, 400MHz), & [ppm] = 7.86 (d, %=82Hz, 2H,
CH,-C-CH-CH-C-SO,Me, CH,-C-CH-CH-C-SO,Me), 7.58 (d, *J = 8.2 Hz,
2H, CH,-C-CH-CH-C-SO,Me, CH,-C-CH-CH-C-SO,Me), 7.50-7.47 (m,
1H, C-O-CH), 7.07 (d, %) = 3.4 Hz, 1H, C(=0)-C-CH), 6.51-6.48 (m, 1H,
C-O-CH-CH), 4.67 (s, 2H, S-CH,-C), 451-427 (m, 4H,
N-CH,-CH,-N-C(=0),  N-CH,-CH,-C(=0)), 4.11-3.87 (m, 4H
N-CH,-CH,-C(=0), N-CH,-CH,-C(=0)), 3.02 (s, 3H, SO,-CHj).

(CDCl;, 100 MHz), & [ppm] = 192.6 (C=S), 162.8 (C=0), 144.6
(C(=0)-C), 144.3 (C-O-CH), 143.2 (C-SO;Me), 139.6 (CH,-C-CH-CH),
1303 (C-SO,Me-CH-CH, C-SO,Me-CH-CH), 127.7 (C-CH-CH,
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

C-CH-CH), 117.7 (C(=0)-C-CH), 111.7 (C(=0)-C-CH-CH), 56.9
(N-QHQ-CHQ-N-(C:O), N-QHz-CHz'N'(:O)), 53.4 (N-CHz-QHz-N-C(:O),
N-CHz-gHz-N'C(:O)), 44.6 (SOz-QHg), 40.8 (S-QHz-C).

v (em™) = 3142 (w), 3120 (w), 3031 (w), 1631 (), 1595 (w), 1581 (w),
1486 (m), 1466 (w), 1439 (w), 1406 (s), 1380 (s), 1319 (w), 1267 (vs),
1254 (s), 1229 (m), 1214 (s), 1183 (m), 1155 (m), 1139 (vs), 1113 (w),
1072 (m), 1016 (s), 997 (s), 966 (s), 951 (m), 928 (s), 873 (s), 855 (M),
757 (vs), 624 (w), 595 (w), 539 (vs), 518 (vs), 471 (s), 458 (m), 416 (w).

m/z (%) = 425 (10, [M+H]"), 442 (100, [M+NH.]")

m/z fur C18H20N204S3

ber.: 424.0585 gef.: 424.0570
ber.: C:50.92 H: 4.75 N: 6.60
gef.. C:50.70 H: 481 N: 6.57
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Experimenteller Teil

Darstellung

Dithiocarbamat-Derivate

von ((4-Cyanphenyl)methyl)-4-(furan-2-ylcarbonyl)piperazin-1-

dithiocarboxylat (361)

Schl32279

ﬁNJ\S/\@ r = 371.48 g/mol
N\) CN C18H17N302S2

Gemall AAV7 wurden 360 mg 2-Furyl(piperazin-1-yl)keton (2.0 mmol, 1.0eq), 637 mg
Kaliumphosphat (3.0 mmol, 1.5 eq), 0.22 mL Kohlenstoffdisulfid (6.0 mmol, 3.0 eq) und 392 mg
4-(Brommethyl)benzonitril (2.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 1:1) ergab 720 mg von 361 (97.0%) in Form eines blassgelben Feststoffes.

DC:

Fp.:

'H-NMR:

BC-NMR:

R¢= 0.24 (Cyclohexan/ EtOAc 1:1).
115°C

(CDCls, 400 MHz), 5 [ppm] = 7.57 (d, %) = 8.2 Hz, 2H, C-CH-CH-C-CN,
C-CH-CH-C-CN), 750 (d, % =82Hz, 2H, C-CH-CH-C-CN,
C-CH-CH-C-CN), 7.49-7.44 (m, 1H, C-O-CH), 7.08 (d, %J = 3.4 Hz, 1H,
C(=0)-C-CH), 6.51-6.47 (m, 1H, C-O-CH-CH), 4.64 (s, 2H, S-CH,-C),
4.49-4.24 (m, 4H, N-CHy-CH,-N-C(=0), N-CH,-CH,-C(=0)), 4.02-3.85
(M, 4H N-CH,-CH,-C(=0), N-CH,-CH,-C(=0)).

(CDCl;, 100 MHz), & [ppm] = 196.2 (C=S), 164.9 (C=0), 144.4
(C(=0)-C), 1423 (C-O-CH), 1422 (C-CH-CH-C-CN), 132.4
(C-CH-CH-C-CN,  C-CH-CH-C-CN),  130.1  (C-CH-CH-C-CN,
C-CH-CH-C-CN), 118.8 (C-CN), 117.7 (C(=0)-C-CH), 1118
(C(=0)-C-CH-CH), 1114 (C-CN), 62.2 (N-CH,-CH,-N-(C=0),
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

N-CH,-CH,-N-(=0)), 60.5 (N-CH»-CH»-N-C(=0), N-CH,-CH,-N-C(=0)),
40.9 (S-CH,-C).

v (em™) = 3064 (w), 2998 (w), 1603 (vs), 1569 (w), 1480 (m), 1450 (m),
1424 (vs), 1386 (w), 1283 (s), 1249 (w), 1223 (s), 1182 (m), 1163 (m),
1111 (w), 1075 (w), 1024 (w), 1013 (s), 996 (w), 936 (m), 882 (W),
866 (M), 846 (), 838 (W), 820 (W), 761 (vs), 738 (m), 671 (w), 632 (W),
612 (W), 598 (W), 551 (s), 483 (W), 464 (W), 409 (w).

m/z (%) = 371 (10, [M+H]"), 389 (100, [M+NH,]")

m/z fur C13H17N30282

ber.: 371.0762 gef.: 371.0758
ber.: C:58.20 H: 4.61 N:11.31
gef.. C:58.21 H:4.71 N:11.21
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Experimenteller Teil

Darstellung

von

Dithiocarbamat-Derivate

((2-Hydroxy-5-nitrophenyl)methyl)-4-(furan-2-ylcarbonyl)piperazin-1-

dithiocarboxylat (362)

Schl32280

/\NJ\S = 407.46 g/mol

C17H17N30OsS2
O NO2

Gemall AAV7 wurden 360 mg 2-Furyl(piperazin-1-yl)keton (2.0 mmol, 1.0eq), 637 mg
Kaliumphosphat (3.0 mmol, 1.5 eq), 0.22 mL Kohlenstoffdisulfid (6.0 mmol, 3.0 eq) und 464 mg
2-(Brommethyl)-4-nitrophenol (2.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 1:3) ergab 485 mg von 362 (59.5%) in Form eines blassgelben

Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

R¢=0.27 (Cyclohexan/ EtOAc 1:3).
200 °C

(DMSO-Dg, 400 MHz), & [ppm] = 8.26 (s, 1H, C-CH-C(NO,)), 8.02 (d,
%)=9.0 Hz, 1H, C(NO,)-CH-CH-C-OH), 7.83-7.81 (m, 1H, C-O-CH),
7.05-7.00 (m, 1H, C(=0)-C-CH), 6.96 (d, % =89Hz, 1H,
C(NO,)-CH-CH-C-OH), 6.62-6.58 (m, 1H, C-O-CH-CH), 4.53 (s, 2H,
S-CH,-C), 4.36-4.21 (m, 2H, N-CH,-CH,-N-C(=0)), 4.09-3.92 (m, 2H,
N-CH,-CH,-C(=0)),  3.88-3.71 (m, 4H  N-CH,-CH»-C(=0),
N-CH,-CH,-C(=0)).

(DMSO-Ds, 100 MHz), & [ppm] = 195.7 (C=S), 162.8 (C=0), 158.9
(C-OH), 147.2 (C-NO,), 141.9 (C(=0)-C), 139.6 (C-O-CH), 126.9
(C(NO,)-CH-CH-C), 125.8 (C-CH-C(NO,)), 124.4 (S-CH,-C), 116.6
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

(C(NO,)-CH-CH-C), 115.9 (C(=0)-C-CH), 111.9 (C(=0)-C-CH-CH), 61.4
(N-CH,-CH,-N-(C=0), N-CH,-CH,-N-(=0)), 60.0 (N-CH,-CH,-N-C(=0),
N-CHz-gHz-N'C(:O)), 35.5 (S-QHz-C).

v (cm™) = 2975 (w), 2913 (w), 1586 (m), 1521 (m), 1479 (w), 1464 (s),
1424 (w), 1388 (vs), 1336 (w), 1296 (vs), 1270 (m), 1234 (w), 1212 (vs),
1190 (m), 1158 (m), 1127 (w), 1084 (m), 1046 (w), 1028 (s), 1011 (w),
954 (W), 928 (W), 884 (m), 858 (m), 815 (W), 759 (vs), 746 (s), 640 (W),
624 (W), 613 (W), 591 (W), 550 (W), 532 (W), 481 (), 432 (w), 416 ().

m/z (%) = 407 (10, [M+H]"), 426 (100, [M+NH.]")

m/z fur C17H17N30582

ber.: 407.0610 gef.: 407.0586
ber.: C:50.11 H:4.21 N: 10.31
gef.. C:49.81 H: 4.38 N: 10.01
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von (Cyclohexylmethyl)-4-(furan-2-ylcarbonyl)piperazin-1-dithiocarboxylat
(249)
Schi32281

ﬁNJ\S r = 352.51 g/mol
7\ N J
e C17H24N202S2

Gemall AAV7 wurden 360 mg 2-Furyl(piperazin-1-yl)keton (2.0 mmol, 1.0eq), 637 mg
Kaliumphosphat (3.0 mmol, 1.5eq), 0.22mL Kohlenstoffdisulfid (6.0 mmol, 3.0eq) und
0.28 mL Brommethylcyclohexan (2.0 mmol, 1.0 eq) umgesetzt. S&aulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 1:1) ergab 519 mg von 249 (73.7%) in Form eines farblosen

Feststoffes.

DC: R¢= 0.48 (Cyclohexan/ EtOAc 1:1).

Fp.: 111 °C

'H-NMR: (CDCl3, 400 MHz), & [ppm] = 7.51-7.49 (m, 1H, C-O-CH), 7.07 (d,
%) = 3.4 Hz, 1H, C(=0)-C-CH), 6.51-6.47 (m, 1H, C-O-CH-CH), 4.50-4.11
(m, 4H, N-CH,-CH,-N-C(=0), N-CH,-CH,-C(=0)), 4.00-3.79 (m, 5H,
N-CH,-CH,-C(=0),  N-CH,-CH,-C(=0), S-CH,-CH), 322 (d,
%) =6.6 Hz, 2H, S-CH,-CH), 1.91-1.79 (m, 2H, CHcyclohexyt)), 1.75-1.54
(m, 4H, CH(CycIohexyI)), 1.30-0.97 (m, 4H, CH(CycIohexyI))-

BC-NMR: (CDCl;, 100 MHz), & [ppm] = 198.8 (C=S), 159.2 (C=0), 147.6

(C(=0)-C), 1443 (C-O-CH), 1175 (C(=0)-C-CH), 1117
(C(=0)-C-CH-CH), 60.4 (N-CH,-CH,-N-(C=0), N-CH,-CH,-N-(=0)),
57.7 (N-CH-CH,-N-C(=0), N-CH,-CH,-N-C(=0)), 44.5 (S-CH,-CH),
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

37.3 (S‘CHZ‘QH), 32.9 (2X QH(CydohexyD), 26.4 (2X QH(CydohexyD), 26.1
(QH (Cyclohexyl)) .

v (cm™) = 3118 (w), 2922 (m), 2851 (W), 1613 (s), 1565 (m), 1481 (s),
1450 (w), 1408 (vs), 1363 (w), 1351 (w), 1280 (s), 1269 (m), 1248 (w),
1211 (s), 1186 (m), 1163 (m), 1153 (m), 1090 (w), 1034 (w), 1016 (m),
998 (vs), 952 (M), 934 (w), 895 (W), 885 (W), 863 (W), 837 (w), 821 (w),
793 (m), 755 (vs), 627 (W), 596 (w), 552 (W), 507 (W), 469 (m), 414 (w).

m/z (%) = 353 (25, [M+H]"), 370 (100, [M+NH,]")

m/z fur C17H24N20282

ber.: 352.1279 gef.: 352.1267
ber.. C:57.92 H: 6.86 N: 7.95
gef.. C:58.01 H: 6.89 N: 7.99
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((7-Methoxy-2-oxochromen-4-yl)methyl)-4-(furan-2-ylcarbonyl)piperazin-
1-dithiocarboxylat (256)
Schi32282

7/ \ N O M= 444,52 gmol
@) C21H20N205S2

GemalR AAV7 wurden 360 mg 2-Furyl(piperazin-1-yl)keton (2.0 mmol, 1.0eq), 637 mg
Kaliumphosphat (3.0 mmol, 1.5 eq), 0.22 mL Kohlenstoffdisulfid (6.0 mmol, 3.0 eq) und 538 mg
4-(Brommethyl)-7-methoxychromen-2-on (2.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie
an Kieselgel (Cyclohexan/ EtOAc 1:1) ergab 595 mg von 256 (73.7%) in Form eines gelben

Feststoffes.

DC: R¢=0.15 (Cyclohexan/ EtOAc 1:1).

Fp.: 153 °C

'H-NMR: (CDCls, 400MHz), & [ppm] = 7.59 (d, %=87Hz, 1H,
C-CH-CH-C-O-CHj3), 7.51-7.46 (m, 1H, C-O-CH), 7.08 (d, *J = 3.4 Hz,
1H, C(=0)-C-CH), 6.86 (dd, 3J=87Hz, “=25Hz, 1H,
C-CH-CH-C-O-CHjs), 6.82-6.79 (m, 1H, C-CH-C-O-CHjs), 6.51-6.47 (m,
1H, C-O-CH-CH), 6.39 (s, 1H, C-CH-C=0), 4.71 (s, 2H, S-CH,-C),
4.49-4.33 (m, 4H, N-CH,-CH,-N-C(=0), N-CH,-CH,-C(=0)), 4.10-3.89
(m, 4H N-CH,-CH,-C(=0), N-CH,-CH,-C(=0)), 3.85 (s, 3H, O-CHs).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 195.0 (C=S), 163.0 (C(=0)-0O), 161.0

(C-OMe), 159.2 (S-CH2-C), 155.7 (C(=0)-O-C), 147.5 (C(=0)-C), 144.4
437



Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

(C-O-CH), 1256 (C-CH-CH-C-OMe), 117.8 (C(=0)-C-CH), 112.9
(C-CH-C(=0)), 112.6 (C-CH-CH-C-OMe), 111.8 (C(=0)-C-CH-CH),
101.2 (C-CH-C-OMe), 60.1 (N-CH»-CH,-N-(C=0), N-CH,-CH,-N-(=0)),
58.2 (N-CHp-CH,-N-C(=0), N-CH,-CH,-N-C(=0)), 55.9 (O-CHs), 37.5
(S-CH,-C).

v (em™) = 3142 (w), 3068 (W), 2914 (w), 1613 (vs), 1573 (w), 1511 (w),
1423 (s), 1390 (m), 1289 (w), 1263 (s), 1212 (vs), 1180 (w), 1164 (m),
1154 (m), 1136 (m), 989 (s), 951 (vs), 927 (w), 848 (w), 821 (w), 797 (),
763 (m), 736 (s), 715 (m), 630 (w), 615 (w), 597 (m), 574 (w), 481 (m).

m/z (%) = 445 (15, [M+H]"), 462 (100, [M+NH,]")

m/z fur C21H20N20582

ber.: 444.0814 gef.: 444.0808
ber.. C:56.74 H: 4.53 N: 6.30
gef.. C:57.11 H: 4.54 N: 6.40
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von (2-(1H-1Indol-3-yl)ethyl)-4-(furan-2-ylcarbonyl)piperazin-1-
dithiocarboxylat (363)
Schl32283
i = NH M =399.53 g/mol
g
/ \ [\O\l S C20H21N302S2
@)

Gemall AAV7 wurden 360 mg 2-Furyl(piperazin-1-yl)keton (2.0 mmol, 1.0eq), 637 mg
Kaliumphosphat (3.0 mmol, 1.5 eq), 0.22 mL Kohlenstoffdisulfid (6.0 mmol, 3.0 eq) und 448 mg
3-(2-Bromethyl)indol (2.0 mmol, 1.0 eq) umgesetzt. Saulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 1:1) ergab 653 mg von 363 (81.7%) in Form eines blassgelben Feststoffes.

DC: R¢=0.27 (Cyclohexan/ EtOAc 1:1).
Fp.: 146 °C
'H-NMR: (CDCls, 400 MHz), & [ppm] = 8.18 (sbr, 1H, NH), 7.73 (d, ®J = 7.8 Hz, 1H,

CH,-C-C-CH), 7.53-7.48 (m, 1H, C-O-CH), 7.35 (d, *J=7.6 Hz, 1H,
N-C-CH), 7.23-7.11 (m, 2H, C-CH-CH-CH-CH), 7.09-7.01 (m, 1H,
C(=0)-C-CH), 7.07 (s, 1H, C-CH-NH), 6.52-6.47 (m, 1H, C-O-CH-CH),
4.58-4.29 (m, 4H, N-CH,-CH»-N-C(=0), N-CH,-CH,-C(=0)), 4.09-3.85
(M, 4H N-CH,-CH,-C(=0), N-CH,-CH»-C(=0)), 3.67 (t, 3J = 7.8 Hz, 2H,
S-CH,-CH,-C), 3.19 (t, 3] = 7.8 Hz, 2H, S-CH,-CH,-C).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 198.2 (C=S), 147.5 (C(=0)-C), 144.4
(C-O-CH), 136.4 (NH-C-CH), 127.4 (NH-C-C), 122.2 (C-CH-NH), 122.1

(NH-C-CH-CH), 119.5 (NH-C-CH-CH-CH), 119.1 (NH-C-C-CH), 117.6
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

(C(=0)-C-CH), 1145 (NH-CH-C), 111.8 (C(=0)-C-CH-CH), 111.3
(NH-C-CH), 60.4 (N-CH,-CH,-N-(C=0), N-CH,-CH,-N-(=0)), 57.7
(N-CH,-CH»-N-C(=0), N-CH,-CH,-N-C(=0)), 40.5 (S-CH,-C), 37.7
(S-CH,-CHy), 25.0 (S-CH2-CHb,).

v (em™) = 3050 (w), 3005 (w), 2909 (W), 1597 (m), 1577 (w), 1492 (w),
1457 (w), 1436 (m), 1388 (W), 1340 (), 1293 (w), 1247 (m), 1229 (m),
1218 (w), 1188 (w), 1155 (w), 1119 (w), 1090 (w), 1005 (m), 991 (m),
946 (W), 920 (W), 886 (W), 854 (W), 825 (W), 739 (vs), 720 (m), 635 (w),
616 (M), 591 (W), 579 (W), 563 (W), 541 (W), 482 (W), 463 (W), 426 (s).

m/z (%) = 400 (25, [M+H]"), 417 (100, [M+NH,]")

m/z fur C20H21N30282

ber.: 399.1075 gef.: 399.1065
ber.. C:60.12 H: 5.30 N: 10.52
gef.. C:60.13 H:5.30 N: 10.67
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((4-Nitrophenyl)methyl)-4-ethylpiperazin-1-dithiocarboxylat (292)
Schi32284

(\NJ\S/\Q\ r = 325.45 g/mol
N\) NO C14H19N302S2

2

GemalR AAV8 wurden 0.51 mL N-Ethylpiperazin (4.0 mmol, 2.0 eq), 0.84 mL Triethylamin
(6.0 mmol, 3.0eq), 0.22mL Kohlenstoffdisulfid (6.0 mmol, 3.0eq) und 432mg
1-(Brommethyl)-4-nitrobenzen (2.0 mmol, 1.0eq) umgesetzt. S&ulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 1:1) ergab 575 mg von 292 (88.5%) in Form eines gelben

Feststoffes.

DC: R¢= 0.28 (Cyclohexan/ EtOAc 1:1).
Fp.: 117 °C
'H-NMR: (CDCls, 400 MHz), & [ppm] = 8.14 (d, ®J = 8.7 Hz, 2H, C-CH-CH-C-NO,,

C-CH-CH-C-NO;), 755 (d, %=87Hz, 2H, C-CH-CH-C-NO,,
C-CH-CH-C-NO;), 4.68 (s, 2H, S-CH»-C), 4.41-429 (m, 2H,
N-CHH-CH,-N-Et,  N-CHH-CH,-N-Et),  4.01-3.88 (m, 2H,
N-CHH-CH,-N-Et,  N-CHH-CH,-N-Et),  255-2.49  (m,  4H,
N-CH,-CHo-N-Et, N-CH,-CH,-N-Et), 245 (g, 3J=7.2Hz, 2H,
N-CH,-CHs), 1.09 (t, % = 7.2 Hz, 3H, N-CH»-CHs).

BC-NMR: (CDCl;, 100 MHz), & [ppm] = 195.0 (C=S), 147.2 (C(NO,)), 134.9
(CH,-C-CH-CH), 130.2 (C(NO,)-CH-CH, C(NO,)-CH-CH), 123.8
(C-CH-CH, C-CH-CH), 52.2 (N-CH»-CH,-N-Et, N-CH,-CH,-N-Et), 52.0
(N-CH,-CHg), 40.6 (S-CH,-C), 12.0 (N-CH,-CHs).
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Experimenteller Teil

Dithiocarbamat-Derivate

IR (ATR): v (em™) = 3386 (w), 3104 (w), 3046 (w), 1596 (w), 1520 (s), 1469 (W),
1456 (w), 1429 (w), 1376 (m), 1344 (w), 1331 (vs), 1308 (m), 1268 (W),
1236 (m), 1219 (m), 1180 (m), 1154 (w), 1124 (s), 1107 (w), 1089 (w),
1065 (W), 1053 (w), 1032 (m), 996 (vs), 919 (W), 893 (W), 857 (s), 818 (W),
769 (W), 723 (5), 686 (W), 636 (W), 547 (W), 496 (W), 470 (m).

MS (ESI+): m/z (%) = 326 (100, [M+H]")
HRMS (E|+) : m/z fur C14H19N305S,
ber.: 325.0919 gef.: 325.0921
EA: ber.. C:51.67 H: 5.88 N:12.91
gef.. C:51.57 H:5.92 N: 12.75
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((4-Methylsulfonylphenyl)methyl)-4-ethylpiperazin-1-dithiocarboxylat
(364)
Schl32285

S

ﬁNJ\SA : r = 358.54 g/mol
r N \) ’S\\O Ci5H22N202S3
O

~

Gemall AAV8 wurden 0.51 mL N-Ethylpiperazin (4.0 mmol, 2.0 eq), 0.84 mL Triethylamin
(6.0mmol, 3.0eq), 0.22mL Kohlenstoffdisulfid (6.0 mmol, 3.0eq) und 498 mg
(4-(Brommethyl)phenyl)methylsulfon (2.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 1:4) ergab 508 mg von 364 (70.9%) in Form eines blassgelben

Feststoffes.

DC: R¢=0.21 (Cyclohexan/ EtOAc 1:4).
Fp.: 113°C
'H-NMR: (CDCl;, 400MHz), & [ppm] = 7.85 (d, 3J=80Hz, 2H,

CH,-C-CH-CH-C-SO,Me, CH,-C-CH-CH-C-SO,Me), 7.57 (d, *J = 8.0 Hz,
2H, CH,-C-CH-CH-C-SO,Me, CH,-C-CH-CH-C-SO,Me), 4.66 (s, 2H,
S-CH,-C), 4.49-4.29 (m, 2H, N-CHH-CH,-N-Et, N-CHH-CH,-N-Et),
4.09-3.87 (m, 2H, N-CHH-CH,-N-Et, N-CHH-CH,-N-Et), 3.02 (s, 3H,
S0,-CHg), 2.62-2.49 (m, 4H, N-CH,-CH-N-Et, N-CH,-CH,-N-Et), 2.44
(9, %) = 7.2 Hz, 2H, N-CH,-CHs), 1.08 (t, %) = 7.2 Hz, 3H, N-CH,-CHs).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 195.1 (C=S), 143.5 (C-SO,Me), 139.5
(CH,-C-CH-CH), 130.3 (C-SO,Me-CH-CH, C-SO,Me-CH-CH), 127.6
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Dithiocarbamat-Derivate

(C-CH-CH, C-CH-CH), 52.2 (N-CH,-CH,-N-Et, N-CH,-CH,-N-Et), 51.9
(N-CH,-CHg), 44.6 (SO,-CHs3), 40.8 (S-CH,-C), 12.1 (N-CH,-CHy).

IR (ATR): v (em™) = 3043 (w), 3023 (W), 2995 (w), 2972 (w), 2932 (W), 1597 (s),
1466 (w), 1423 (w), 1412 (w), 1383 (w), 1371 (w), 1351 (w), 1312 (w),
1296 (m), 1271 (m), 1235 (m), 1184 (w), 1158 (w), 1141 (vs), 1126 (s),
1087 (m), 1036 (w), 1014 (m), 997 (s), 960 (m), 920 (m), 850 (M), 769 (s),
746 (m), 701 (w), 652 (m), 547 (M), 521 (vs), 488 (s), 427 (M), 411 ().

MS (ESI+): m/z (%) = 359 (100, [M+H]")
HRMS (E|+) : m/z flr C15H23N>0,S;
ber.: 358.0843 gef.: 358.0876
EA: ber.. C:50.25 H: 6.18 N: 7.81
gef.. C:50.11 H: 6.20 N: 7.81
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Dithiocarbamat-Derivate

Darstellung von ((4-Cyanphenyl)methyl)-4-ethylpiperazin-1-dithiocarboxylat (365)
Schl32286

pNJ\S/\Q\ r = 305.46 g/mol
N\) CN C1sH19N3S2

GemalR AAV8 wurden 0.51 mL N-Ethylpiperazin (4.0 mmol, 2.0 eq), 0.84 mL Triethylamin
(6.0 mmol, 3.0eq), 0.22mL Kohlenstoffdisulfid (6.0 mmol, 3.0eq) und 392mg
4-(Brommethyl)benzonitril (2.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 1:1) ergab 538 mg von 365 (88.2%) in Form eines blassgelben Feststoffes.

DC: R¢= 0.14 (Cyclohexan/ EtOAc 1:1).
Fp.: 104 °C
'H-NMR: (CDCls, 400 MHz), 5 [ppm] = 7.58 (d, %) = 8.9 Hz, 2H, C-CH-CH-C-CN,

C-CH-CH-C-CN), 7.49 (d, % =89Hz, 2H, C-CH-CH-C-CN,
C-CH-CH-C-CN), 4.63 (s, 2H, S-CH»-C), 4.43-426 (m, 2H,
N-CHH-CH,-N-Et,  N-CHH-CH,-N-Et),  4.05-3.85 (m,  2H,
N-CHH-CH,-N-Et, ~ N-CHH-CH,-N-Et),  2.58-2.47  (m,  4H,
N-CH,-CH,-N-Et, N-CH,-CH»-N-Et), 2.45 (q, 3=7.2Hz, 2H,
N-CH,-CHs), 1.09 (t, ®J = 7.2 Hz, 3H, N-CH,-CHs).

BC-NMR: (CDCl3, 100 MHz), & [ppm] = 195.1 (C=S), 142.6 (C-CH-CH-C-CN),
132.3 (C-CH-CH-C-CN, C-CH-CH-C-CN), 130.1 (C-CH-CH-C-CN,
C-CH-CH-C-CN), 118.9 (C-CN), 111.8 (C-CN), 52.2 (N-CH,-CH,-N-Et,
N-CH,-CH,-N-Et), 52.0 (N-CH»-CHs3), 41.0 (S-CH»-C), 121
(N-CH,-CHa).
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Dithiocarbamat-Derivate

IR (ATR): v (cm™) = 3088 (w), 3046 (w), 2975 (w), 2937 (w), 1503 (m), 1472 (W),
1457 (s), 1427 (W), 1382 (), 1353 (w), 1341 (w), 1329 (w), 1310 (w),
1267 (s), 1233 (m), 1218 (), 1153 (vs), 1124 (m), 1097 (w), 1065 (w),
1053 (w), 1027 (m), 993 (vs), 938 (m), 920 (m), 891 (w), 853 (s), 837 (M),
826 (M), 754 (s), 644 (W), 551 (s), 539 (), 482 (W), 467 (W), 423 (W).

MS (ESI+): m/z (%) = 306 (100, [M+H]")
HRMS (E|+) : m/z fiir C1sH19N3S»
ber.: 305.1020 gef.: 305.1047
EA: ber.. C:58.98 H: 6.27 N: 13.76
gef.. C:58.99 H: 6.33 N: 14.11
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Dithiocarbamat-Derivate

Darstellung von ((2-Hydroxy-5-nitrophenyl)methyl)-4-ethylpiperazin-1-dithiocarboxylat
(366)
Schi32287

S OH

/\NJ\S M: = 341.45 g/mol
N_J

r C14H19N303S>
NO,

Gemall AAV8 wurden 0.51 mL N-Ethylpiperazin (4.0 mmol, 2.0 eq), 0.84 mL Triethylamin
(6.0mmol, 3.0eq), 0.22mL Kohlenstoffdisulfid (6.0 mmol, 3.0eq) und 464 mg
2-(Brommethyl)-4-nitrophenol (2.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an
Kieselgel (DCM/ MeOH 7:1) ergab 569 mg von 366 (83.4%) in Form eines braunen Feststoffes.

DC: R¢= 0.66 (DCM/ MeOH 7:1).
Fp.: 165 °C
'H-NMR: (DMSO-Ds, 400 MHz), & [ppm] = 8.23 (s, 1H, C-CH-C(NO,)), 8.00 (dd,

3]=8.9 Hz, “J = 2.8 Hz, 1H, C(NO,)-CH-CH-C-OH), 6.93 (d, % = 8.9 Hz,
1H, C(NO,)-CH-CH-C-OH), 4.50 (s, 2H, S-CH,-C), 4.29-4.11 (m, 2H,
N-CHH-CH,-N-Et, N-CHH-CH,-N-Et), 3.94-3.73 (m, 2H,
N-CHH-CH,-N-Et,  N-CHH-CH,-N-Et),  2.44-237  (m,  4H,
N-CH,-CHo-N-Et, N-CH,-CH,-N-Et), 233 (g, 3J=7.1Hz, 2H,
N-CH,-CHs), 0.97 (¢, % = 7.2 Hz, 3H, N-CH»-CHs).

BC-NMR: (DMSO0-Dg, 100 MHz), & [ppm] = 195.1 (C=S), 163.3 (C-OH), 139.3
(C-NO,), 126.9 (C(NO,)-CH-CH-C), 125.7 (C-CH-C(NO,)), 124.5

(S-CH,-C), 116.0 (C(NO,)-CH-CH-C), 52.3 (N-CH,-CH,-N-Et,
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Dithiocarbamat-Derivate

N-CH,-CH,-N-Et), 515 (N-CH,-CHg), 356 (S-CH»-C), 124
(N-CH,-CH).

IR (ATR): v (em™) = 3065 (W), 2974 (w), 2934 (w), 2877 (w), 1590 (w), 1524 (w),
1471 (m), 1441 (w), 1424 (m), 1361 (w), 1333 (s), 1285 (m), 1264 (m),
1237 (m), 1225 (m), 1151 (w), 1132 (w), 1086 (w), 1012 (m), 990 (s),
870 (s), 824 (m), 815 (m), 753 (s), 739 (vs), 695 (m), 660 (m), 641 (m),
631 (m), 601 (m), 539 (m), 525 (m), 488 (s), 467 (s), 444 (s), 415 ().

MS (ESI+): m/z (%) = 342 (100, [M+H]")
HRMS (E|+) : m/z flr C14H1gN303S,
ber.: 341.0868 gef.: 341.0894
EA: ber.. C:49.25 H:5.61 N:12.31
gef.. C:49.11 H: 5.60 N: 12.36
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Dithiocarbamat-Derivate

Darstellung von (Cyclohexylmethyl)-4-ethylpiperazin-1-dithiocarboxylat (250)
Schl32288

(\N)J\S/\O r = 286.50 g/mol
N\) C14H26N2S2

GemalR AAV8 wurden 0.51 mL N-Ethylpiperazin (4.0 mmol, 2.0 eq), 0.84 mL Triethylamin
(6.0 mmol, 3.0eq), 0.22mL Kohlenstoffdisulfid (6.0 mmol, 3.0eq) und 0.28mL
Brommethylcyclohexan (2.0 mmol, 1.0 eq) umgesetzt. S&ulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 1:1) ergab 203 mg von 250 (35.5%) in Form eines blassgelben Ols.

DC: R¢=0.17 (Cyclohexan/ EtOAc 1:1).
'H-NMR: (CDCl3, 400 MHz), & [ppm] = 4.39-4.20 (m, 2H, N-CHH-CH,-N-Et,
N-CHH-CH,-N-Et), 4.03-3.86 (m, 2H, N-CHH-CH,-N-Et,

N-CHH-CH»-N-Et), 3.15 (d, %J=6.9Hz, 2H, S-CH,-CH), 2.46 (t,
%) = 4.8 Hz, 4H, N-CH,-CH,-N-Et, N-CH,-CH,-N-Et), 2.39 (q, *J = 7.2 Hz,
2H, N-CH-CHj), 1.85-1.77 (m, 2H, CHyciohexyy), 1.69-1.54 (m, 3H
CHcyclohexyl)  S-CH2-CH), 1.25-1.08 (m, 4H, CHcyeiohexyy), 1.05 (t,
31 =7.1Hz, 3H, N-CH2-CHs3), 1.01-0.89 (M, 4H, CH(cyciohexy))-

BC-NMR: (CDCls, 100 MHz), & [ppm] = 197.6 (C=S), 52.3 (N-CH,-CH,-N-Et,
N-CH,-CHo-N-Et), 52.0 (N-CH»-CH3), 444 (S-CH,-CH), 37.3
(S-CHx-CH), 32.9 (2X CHicyconey)s 264 (2X CHicyclonexyp),  26.1
(CH(cystonexyD), 12.1 (N-CHo-CHg).

IR (ATR): v (em™) = 2971 (w), 2923 (m), 2851 (w), 1467 (m), 1449 (m), 1420 (vs),
1380 (w), 1346 (w), 1332 (w), 1308 (W), 1286 (w), 1269 (m), 1228 (vs),
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Dithiocarbamat-Derivate

1218 (vs), 1158 (s), 1145 (m), 1124 (m), 1091 (w), 1017 (s), 996 (vs),
962 (W), 922 (W), 902 (m), 833 (W), 766 (W), 737 (W), 630 (W), 595 (W),
552 (W), 539 (W), 487 (W), 467 (W), 419 (w).

MS (ESI+): m/z (%) = 287 (100, [M+H]")
HRMS (E|+) : m/z flr C14H26N>S»
ber.: 286.1537 gef.: 286.1561
EA: ber.. C:58.69 H: 9.15 N: 9.78
gef.. C:58.70 H:9.10 N: 9.66
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Darstellung

Dithiocarbamat-Derivate

von ((7-Methoxy-2-oxochromen-4-yl)methyl)-4-ethylpiperazin-1-

dithiocarboxylat (367)

Schl32289

S

NJ O M: = 378.51 g/mol

r Ci18H22N203S2

GemalR AAV8 wurden 0.51 mL N-Ethylpiperazin (4.0 mmol, 2.0 eq), 0.84 mL Triethylamin

(6.0 mmol,

3.0eq), 0.22mL Kohlenstoffdisulfid (6.0 mmol, 3.0eq) wund 538 mg

4-(Brommethyl)-7-methoxychromen-2-on (2.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie
an Kieselgel (Cyclohexan/ EtOAc 1:3) ergab 713 mg von 367 (97.2%) in Form eines blassgelben

Feststoffes.

DC:

Fp.:

'H-NMR:

R¢=0.23 (Cyclohexan/ EtOAc 1:1).
146 °C

(CDCl;, 400MHz), & [ppm] = 7.60 (d, 3*J=89Hz, 1H,
C-CH-CH-C-O-CH3), 6.85 (dd, 2% =87Hz, “=25Hz, 1H,
C-CH-CH-C-O-CHj3), 6.82-6.78 (m, 1H, C-CH-C-O-CHj), 6.38 (s, 1H,
C-CH-C=0), 4.69 (s, 2H, S-CH,-C), 4.42-4.28 (m, 2H, N-CHH-CH,-N-Et,
N-CHH-CH,-N-Et), 4.02-3.91 (m, 2H, N-CHH-CH,-N-Et,
N-CHH-CH»-N-Et), 3.85 (s, 3H, O-CHj), 2.64-251 (m, 4H,
N-CH,-CH,-N-Et, N-CH,-CH»-N-Et), 2.47 (q, 3=7.1Hz, 2H,
N-CH,-CHs), 1.10 (t, 3J = 6.2 Hz, 3H, N-CH,-CHy).
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Dithiocarbamat-Derivate

BC-NMR: (CDCls, 100 MHz), & [ppm] = 194.0 (C=S), 162.9 (C(=0)-O), 161.0
(C-OMe), 159.2 (S-CH,-C), 155.6 (C(=0)-O-C), 150.4 (C(=0)-C), 125.7
(C-CH-CH-C-OMe), 112.8 (C-CH-C(=0)), 112.2 (C-CH-CH-C-OMe),
101.2 (C-CH-C-OMe), 559 (O-CHs), 52.2 (N-CHp-CHp-N-Ef,
N-CH,-CH,-N-Et), 51.9 (N-CH,-CHg), 375 (S-CH»-C), 12.0
(N-CH,-CHs).

IR (ATR): v (em™) = 3105 (w), 2972 (w), 2931 (w), 1711 (m), 1614 (s), 1557 (w),
1510 (w), 1461 (w), 1431 (m), 1379 (w), 1343 (w), 1330 (m), 1297 (s),
1271 (m), 1227 (w), 1181 (w), 1145 (vs), 1126 (s), 1048 (w), 1016 (m),
995 (s), 972 (w), 928 (w), 886 (m), 849 (w), 841 (m), 809 (w), 767 (w),
727 (w), 702 (w), 567 (w), 550 (w), 537 (w), 486 (w), 453 (w), 425 (w).

MS (ESI+): m/z (%) = 379 (100, [M+H]")
HRMS (E|+) : m/z flr C1gH2N,03S,
ber.: 378.1072 gef.. 378.1096
EA: ber.. C:57.12 H: 5.86 N: 7.40
gef.. C:57.55 H:5.94 N: 7.59
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Dithiocarbamat-Derivate

Darstellung von (2-(1H-Indol-3-yl)ethyl)-4-ethylpiperazin-1-dithiocarboxylat (368)

[

Schl32290

S “NH M = 333.51 g/mol

P§ .
@l S C17H23N3S2

GemalR AAV8 wurden 0.51 mL N-Ethylpiperazin (4.0 mmol, 2.0 eq), 0.84 mL Triethylamin

(6.0 mmol,

0.22mL  Kohlenstoffdisulfid (6.0 mmol, 3.0eq) und 448 mg

3-(2-Bromethyl)indol (2.0 mmol, 1.0 eq) umgesetzt. Saulenchromatographie an Kieselgel

(Cyclohexan/ EtOAc 1:1) ergab 612 mg von 368 (91.8%) in Form eines braungelben Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

R¢=0.21 (Cyclohexan/ EtOAc 1:1).
106 °C

(CDCls, 400 MHz), § [ppm] = 8.44 (sbr, 1H, NH), 7.72 (d, 3] = 7.8 Hz, 1H,
CH,-C-C-CH), 7.30 (d, %) = 7.6 Hz, 1H, N-C-CH), 7.17 (t, %) = 7.5 Hz, 1H,
C-CH-CH-CH-CH), 7.11 (t, 3] = 7.6 Hz, 1H, C-CH-CH-CH-CH), 7.08 (s,
1H, C-CH-NH), 4.46-4.27 (m, 2H, N-CHH-CH,-N-Et, N-CHH-CH,-N-Et),
411 (g %=72Hz, 2H, N-CH»-CHs), 4.00-3.80 (m, 2H,
N-CHH-CH»-N-Et, N-CHH-CH,-N-Et), 3.65 (t, 3J=7.6Hz, 2H,
S-CH,-CH,-C), 3.17 (t, %) = 7.7 Hz, 2H, S-CH,-CH,-C), 2.54-2.37 (m, 4H,
N-CHp-CH»-N-Et, N-CH,-CH,-N-Et), 1.08 (t, %J=7.2Hz, 3H,
N-CH,-CHs).

(CDCls, 100 MHz), & [ppm] = 197.1 (C=S), 136.4 (NH-C-CH), 127.4
(NH-C-C), 1222 (C-CH-NH), 122.0 (NH-C-CH-CH), 119.4
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IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

(NH-C-CH-CH-CH), 119.1 (NH-C-C-CH), 1145 (NH-CH-C), 111.3
(NH-C-CH), 522  (N-CH»-CH,-N-Et,  N-CH»-CH,-N-Et),  52.0
(N-CH,-CHs), 37.6 (S-CH2-CHy), 25.1 (S-CH»-CHj), 12.1 (N-CH,-CH).

v (em™) = 3150 (w), 3108 (w), 3056 (W), 2972 (W), 1456 (m), 1425 (s),
1379 (W), 1345 (w), 1311 (w), 1284 (w), 1268 (m), 1227 (s), 1213 (s),
1156 (W), 1142 (s), 1119 (m), 1106 (m), 1094 (w), 1033 (s), 1013 (vs),
998 (s), 939 (w), 921 (s), 834 (W), 795 (W), 763 (W), 738 (s), 633 (W),
607 (W), 592 (W), 577 (w), 560 (W), 537 (m), 458 (m), 421 (s).

m/z (%) = 334 (100, [M+H]")

m/z fur C17H23N382

ber.: 333.1333 gef.: 333.1360
ber.: C:61.22 H: 6.95 N: 12.60
gef.. C:61.16 H: 6.94 N: 12.47
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Dithiocarbamat-Derivate

Darstellung von  ((4-Nitrophenyl)methyl)-4-(p-tolylmethyl)piperazin-1-dithiocarboxylat
(369)
Schi32291

\@\/ pN S/\©\ = 401.54 g/mol
C20H23Nz02S>

Gemall AAV8 wurden 381 mg 1-(p-Tolylmethyl)piperazin (2.0 mmol, 1.0eq), 0.84 mL
Triethylamin (6.0 mmol, 3.0 eq), 0.22 mL Kohlenstoffdisulfid (6.0 mmol, 3.0 eq) und 432 mg
1-(Brommethyl)-4-nitrobenzen (2.0 mmol, 1.0eq) umgesetzt. Saulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 2:1) ergab 706 mg von 369 (87.9%) in Form eines blassgelben

Feststoffes.

DC: R¢=0.39 (Cyclohexan/ EtOAc 2:1).

Fp.: 147 °C

'H-NMR: (CDCls, 400 MHz), & [ppm] = 8.15 (d, 3J = 8.8 Hz, 2H, C-CH-CH-C-NO,,
C-CH-CH-C-NO;), 7.55 (d, 3%=87Hz, 2H, C-CH-CH-C-NO;,
C-CH-CH-C-NO,), 7.19 (d, %J=87Hz, 2H, C-CH-CH-C-CHy-N
C-CH-CH-C-CH,-N), 7.13 (d, 3J=8.8Hz, 2H, C-CH-CH-C-CH»-N
C-CH-CH-C-CH,-N), 4.68 (s, 2H, S-CH,-C), 4.46-4.27 (m, 2H,
N-CH,-CHH-N-C-S,  N-CH,-CHH-N-C-S), 4.04-381 (m, 2H,
N-CH,-CHH-N-C-S, N-CH,-CHH-N-C-S), 351 (s, 2H, C-CH,-N),
2.64-2.45 (m, 4H, N-CHy-CH,-N-C-S, N-CHy-CH,-N-C-S), 2.34 (s, 3H,
C-CHsy).

BC-NMR: (CDCl3, 100 MHz), 6 [ppm] = 194.9 (C=S), 147.2 (C(NOy)), 144.8

(CH,-C-CH-CH-C(NO,)), 137.3 (N-CH,-C), 134.8 (N-CH,-C-CH-CH-C),
455



Experimenteller Teil

Dithiocarbamat-Derivate

130.2 (C(NO,)-CH-CH, C(NO,)-CH-CH), 129.3 (N-CH,-C-CH-CH-C,
N-CH,-C-CH-CH-C), 129.2 (N-CH,-C-CH-CH-C, N-CH,-C-CH-CH-C),
123.8 (C-CH-CH-C(NO,), C-CH-CH-C(NO,)), 62.3 (C-CH,-N), 52.4
(N-CH-CHa-N, N-CH,-CH,-N), 40.6 (S-CH,-C), 21.2 (C-CHs).

IR (ATR): v (em™) = 3081 (w), 3001 (w), 2949 (w), 2938 (w), 1521 (s), 1495 (m),
1469 (m), 1455 (m), 1443 (w), 1383 (w), 1345 (vs), 1298 (w), 1285 (m),
1269 (m), 1256 (m), 1181 (s), 1134 (w), 1111 (s), 1098 (s), 1052 (s),
1017 (vs), 990 (vs), 971 (vs), 918 (w), 877 (s), 857 (m), 848 (m), 813 (s),
801 (vs), 714 (vs), 679 (m), 644 (m), 631 (m), 493 (s), 481 (m), 471 (w).

MS (ESI+): m/z (%) = 402 (100, [M+H]")
HRMS (E|+) : m/z fur CooH23N305S,
ber.: 401.1232 gef.: 401.1251
EA: ber.. C:59.82 H: 5.77 N: 10.46
gef.. C:59.98 H: 5.88 N: 10.29
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Dithiocarbamat-Derivate

Darstellung von ((4-Methylsulfonylphenyl)methyl)-4-(p-tolylmethyl)-piperazin-1-
dithiocarboxylat (246)

Schl32292
S
\©\/ pNJ\S/\O\ M = 434.64 g/mol
N \) S/ C21H26N202S3

o O

Gemall AAV8 wurden 381 mg 1-(p-Tolylmethyl)piperazin (2.0 mmol, 1.0eq), 0.84 mL
Triethylamin (6.0 mmol, 3.0 eq), 0.22 mL Kohlenstoffdisulfid (6.0 mmol, 3.0 eq) und 498 mg
(4-(Brommethyl)phenyl)methylsulfon (2.0 mmol, 1.0 eq) umgesetzt. Sédulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 1:1) ergab 659 mg von 246 (75.8%) in Form eines farblosen

Feststoffes.

DC: R¢=0.27 (Cyclohexan/ EtOAc 1:1).

Fp.: 138 °C

'H-NMR: (CDCls, 400MHz), & [ppm] = 7.86 (d, 3J=88Hz, 2H,

CH,-C-CH-CH-C-SO,Me, CH,-C-CH-CH-C-SO;Me), 7.58 (d, %J = 8.6 Hz,
2H, CHy-C-CH-CH-C-SO;Me, CH,-C-CH-CH-C-SO;Me), 7.19 (d,
3J=8.7Hz, 2H, C-CH-CH-C-CHp-N, C-CH-CH-C-CH,-N), 7.13 (d,
3]=8.8 Hz, 2H, C-CH-CH-C-CH,-N, C-CH-CH-C-CH,-N), 4.67 (s, 2H,
S-CH,-C), 4.41-4.26 (m, 2H, N-CH»-CHH-N-C-S, N-CH,-CHH-N-C-S),
4.03-3.83 (M, 2H, N-CH,-CHH-N-C-S, N-CH,-CHH-N-C-S), 3.51 (s, 2H,
C-CHz-N), 3.03 (s, 3H, SO,-CH3), 2.60-2.43 (m, 4H, N-CH,-CH,-N-C-S,
N-CH,-CH,-N-C-S), 2.33 (s, 3H, C-CHj).
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Experimenteller Teil

BC-NMR:

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

(CDCls, 100 MHz), & [ppm] = 195.1 (C=S), 143.5 (C-SO,Me), 139.5
(CH,-C-CH-CH), 137.3 (N-CH,-C), 133.5 (N-CH,-C-CH-CH-C), 130.3
(C-SO;Me-CH-CH, C-SO,Me-CH-CH), 129.3 (N-CH,-C-CH-CH-C,
N-CH,-C-CH-CH-C), 129.2 (N-CH,-C-CH-CH-C, N-CH,-C-CH-CH-C),
127.7 (C-CH-CH, C-CH-CH), 62.2 (C-CH,-N), 52.3 (N-CH»-CHy-N,
N-CH,-CH-N), 44.6 (SO,-CHs), 40.8 (S-CH,-C), 21.2 (C-CHy).

v (em™) = 3004 (W), 2923 (w), 2764 (W), 1515 (W), 1469 (w), 1455 (w),
1444 (w), 1422 (m), 1407 (w), 1355 (m), 1343 (s), 1320 (m), 1269 (W),
1218 (s), 1183 (vs), 1156 (s), 1146 (m), 1135 (s), 1091 (w), 1052 (s),
1018 (s), 990 (s), 966 (w), 919 (m), 846 (m), 765 (s), 738 (m), 639 (m),
572 (s), 551 (), 537 (W), 531 (vs), 518 (m), 492 (m), 472 (w).

m/z (%) = 435 (100, [M+H]")

m/z fur C21H26N20283

ber.: 434.1156 gef.. 434.1175
ber.. C:58.03 H: 6.03 N: 6.45
gef.. C:58.11 H: 6.09 N: 6.37
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Experimenteller Teil

Darstellung

Dithiocarbamat-Derivate

von ((4-Cyanphenyl)methyl)-4-(p-tolylmethyl)piperazin-1-

dithiocarboxylat (370)

Schl32293

= 381.56 g/mol
(\ N S g/mo
C21H23N3S2

GemaR AAV8 wurden 381 mg 1-(p-Tolylmethyl)piperazin (2.0 mmol, 1.0eq), 0.84 mL
Triethylamin (6.0 mmol, 3.0 eq), 0.22 mL Kohlenstoffdisulfid (6.0 mmol, 3.0 eq) und 392 mg
4-(Brommethyl)benzonitril (2.0 mmol, 1.0 eq) umgesetzt. Sadulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 2:1) ergab 725 mg von 370 (95.0%) in Form eines farblosen Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

R¢=0.39 (Cyclohexan/ EtOAc 2:1).
127 °C

(CDCls, 400 MHz), & [ppm] = 7.58 (d, 3] = 8.5 Hz, 2H, C-CH-CH-C-CN,
C-CH-CH-C-CN), 749 (d, %=85Hz, 2H, C-CH-CH-C-CN,
C-CH-CH-C-CN), 7.19 (d, 3%=8.7Hz, 2H, C-CH-CH-C-CHx-N,
C-CH-CH-C-CH,-N), 7.13 (d, 3J=8.7Hz, 2H, C-CH-CH-C-CH.-N,
C-CH-CH-C-CH,-N), 4.63 (s, 2H, S-CH,-C), 4.45-4.27 (m, 2H,
N-CH,-CHH-N-C-S,  N-CH,-CHH-N-C-S),  4.02-3.82 (m, 2H,
N-CH,-CHH-N-C-S, N-CH,-CHH-N-C-S), 351 (s, 2H, C-CH,-N),
2.60-2.42 (m, 4H, N-CH»-CH,-N-C-S, N-CH,-CH,-N-C-S), 2.34 (s, 3H,
C-CHy).

(CDCls, 100 MHz), & [ppm] = 195.2 (C=S), 142.6 (C-CH-CH-C-CN),
136.9 (N-CH,-C), 134.0 (N-CH,-C-CH-CH-C), 132.4 (C-CH-CH-C-CN,
C-CH-CH-C-CN), 130.1 (C-CH-CH-C-CN, C-CH-CH-C-CN), 129.3
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Experimenteller Teil

Dithiocarbamat-Derivate

(N-CH,-C-CH-CH-C, N-CH,-C-CH-CH-C), 129.2 (N-CH,-C-CH-CH-C,
N-CH,-C-CH-CH-C), 118.9 (C-CN), 111.3 (C-CN), 62.3 (C-CH,-N), 52.3
(N-CH,-CH,-N, N-CH,-CH,-N), 41.0 (S-CH,-C), 21.2 (C-CHy).

IR (ATR): v (em™) = 3057 (w), 2999 (w), 2948 (w), 2938 (W), 1512 (w), 1468 (m),
1456 (m), 1442 (s), 1412 (w), 1385 (w), 1354 (w), 1320 (w), 1285 (w),
1269 (w), 1259 (s), 1250 (w), 1216 (m), 1179 (m), 1134 (w), 1113 (s),
1098 (vs), 1051 (s), 990 (m), 971 (w), 917 (s), 848 (s), 812 (w), 759 (m),
709 (m), 632 (W), 532 (vs), 493 (W), 472 (W), 450 (), 434 (w).

MS (ESI+): m/z (%) = 382 (100, [M+H]")
HRMS (E|+) : m/z fur Co1H23N;3S,
ber.: 381.1333 gef.: 381.1359
EA: ber.: C:66.10 H: 6.08 N:11.01
gef.. C:65.85 H: 5.97 N: 10.93
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((2-Hydroxy-5-nitrophenyl)methyl)-4-(p-tolylmethyl)piperazin-1-
dithiocarboxylat (247)
Schi32294

S OH

/\NJ\S . = 417.54 g/mol
N_J

C20H23N303S2
NO,

Gemall AAV8 wurden 381 mg 1-(p-Tolylmethyl)piperazin (2.0 mmol, 1.0eq), 0.84 mL
Triethylamin (6.0 mmol, 3.0 eq), 0.22 mL Kohlenstoffdisulfid (6.0 mmol, 3.0 eq) und 464 mg
2-(Brommethyl)-4-nitrophenol (2.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 1:1) ergab 792 mg von 247 (94.5%) in Form eines gelben

Feststoffes.

DC: R¢=0.42 (Cyclohexan/ EtOAc 1:1).

Fp.: 86 °C

'H-NMR: (DMSO-Dg, 400 MHz), & [ppm] = 8.11 (s, 1H, C-CH-C(NO)), 8.05 (dd,

%) =8.9 Hz, “J = 2.8 Hz, 1H, C(NO,)-CH-CH-C-OH), 7.19 (d, 3] = 8.8 Hz,
2H, C-CH-CH-C-CHy-N, C-CH-CH-C-CH,-N), 7.13 (d, %) = 8.8 Hz, 2H,
C-CH-CH-C-CH,-N, C-CH-CH-C-CH,-N), 6.89 (d, % =89Hz, 1H,
C(NO,)-CH-CH-C-OH), 4.79 (s, 2H, S-CH,-C), 4.45-4.28 (m, 2H,
N-CH,-CHH-N-C-S,  N-CH,-CHH-N-C-S),  4.00-3.86 (m, 2H,
N-CH,-CHH-N-C-S, N-CH,-CHH-N-C-S), 3.53 (s, 2H, C-CH,-N),
2.65-2.48 (m, 4H, N-CH,-CH,-N-C-S, N-CH,-CH,-N-C-S), 2.33 (s, 3H,
C-CHy).
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Experimenteller Teil

BC-NMR:

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

(DMSO-Ds, 100 MHz), 5 [ppm] = 196.3 (C=S), 161.3 (C-OH), 140.8
(C-NO,), 1376  (N-CH,-C), 1333  (N-CH,-C-CH-CH-C),
129.4 (N-CH,-C-CH-CH-C, N-CH,-C-CH-CH-C), 129.3
(N-CHy-C-CH-CH-C, N-CHy-C-CH-CH-C), 127.3 (C(NO,)-CH-CH-C),
125.6 (C-CH-C(NO,)), 123.9 (S-CH,-C), 117.4 (C(NO,)-CH-CH-C), 62.1
(C-CH»-N), 52.2 (N-CH,-CH,-N, N-CH,-CH,-N), 37.8 (S-CH,-C), 21.2
(C-CHj).

v (em™) = 2929 (w), 2811 (w), 1732 (w), 1590 (w), 1517 (w), 1494 (w),
1467 (w), 1421 (w), 1334 (s), 1276 (s), 1223 (s), 1136 (w), 1078 (m),
1022 (w), 985 (m), 936 (m), 909 (w), 864 (w), 813 (w), 779 (w), 748 (m),
690 (w), 640 (m), 595 (w), 575 (w), 50 (w), 530 (w), 489 (m).

m/z (%) = 418 (100, [M+H]")

m/z fur C20H23N30382

ber.: 417.1181 gef.. 417.1208
ber.. C:57.53 H:5.55 N: 10.06
gef.. C:57.40 H: 5.62 N: 10.05
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von (Cyclohexylmethyl)-4-(p-tolylmethyl)piperazin-1-dithiocarboxylat (371)

Schl32295

M: = 362.60 g/mol

/\N S
C20H30N2S2

GemaR AAV8 wurden 381 mg 1-(p-Tolylmethyl)piperazin (2.0 mmol, 1.0eq), 0.84 mL
Triethylamin (6.0 mmol, 3.0 eq), 0.22 mL Kohlenstoffdisulfid (6.0 mmol, 3.0 eq) und 0.28 mL
Brommethylcyclohexan (2.0 mmol, 1.0 eq) umgesetzt. S&ulenchromatographie an Kieselgel
(Cyclohexan/ EtOACc 2:1) ergab 588 mg von 371 (81.1%) in Form eines gelben Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

R¢=0.60 (Cyclohexan/ EtOAc 2:1).
84 °C

(CDCl;, 400MHz), & [ppm] = 720 (d, % =80Hz, 2H,
C-CH-CH-C-CH,-N, C-CH-CH-C-CH,-N), 7.13 (d, %J=8.0Hz, 2H,
C-CH-CH-C-CH»N,  C-CH-CH-C-CHp-N),  4.45-427 (m,  2H,
N-CH,-CHH-N-C-S,  N-CH,-CHH-N-C-S),  4.07-3.83 (m, 2H,
N-CH,-CHH-N-C-S, N-CH,-CHH-N-C-S), 3.51 (s, 2H, C-CH,-N), 3.21 (d,
3J=6.9Hz, 2H, S-CH,-CH), 2.58-2.44 (m, 4H, N-CH,-CH,-N-C-S,
N-CH,-CH,-N-C-S), 2.34 (s, 3H, C-CH3), 1.89-1.79 (m, 2H, CHcycionexyD),
1.77-155 (m, 3H CHgyconenty S-CHo-CH), 1.31-1.07 (m, 4H,
CHicydlonexyD), 1.05-0.92 (M, 2H, CH(cysiohexyh)-

(CDCl3, 100 MHz), & [ppm] = 197.7 (C=S), 137.2 (N-CH,-C), 129.3
(N-CH,-C-CH-CH-C, N-CH,-C-CH-CH-C), 129.2 (N-CH,-C-CH-CH-C,
N-CH,-C-CH-CH-C), 125.0 (N-CH,-C-CH-CH-C), 62.3 (C-CH,-N), 52.4
(N-CH,-CH,-N, N-CH,-CH,-N), 44.5 (S-CH,-CH), 37.3 (S-CH,-CH), 33.0
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

(2X QH(Cyclohexyl)), 26.4 (2X QH(CyCIohexyl)), 26.1 (QH(CyCIohexyI)), 21.2
(C-CHy).

v (cm™) = 2998 (w), 2926 (s), 2884 (W), 1616 (w), 1514 (m), 1470 (s),
1456 (s), 1443 (W), 1413 (w), 1387 (w), 1356 (w), 1344 (w), 1315 (m),
1298 (m), 1269 (W), 1252 (vs), 1217 (w), 1180 (w), 1134 (s), 1117 (m),
1099 (m), 1069 (w), 1052 (vs), 1016 (vs), 990 (s), 971 (w), 926 (w),
916 (W), 849 (W), 812 (m), 780 (s), 764 (W), 736 (w), 708 (W), 644 (W),
632 (W), 572 (W), 535 (W), 494 (m), 476 (M), 458 (W), 446 (W), 436 (W).

m/z (%) = 363 (100, [M+H]")

m/z fir CooH3zoNLS,

ber.: 362.1850 gef.: 362.1886
ber.: C:66.25 H:8.34 N:7.73
gef.. C:66.21 H: 8.38 N: 7.60
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((7-Methoxy-2-oxochromen-4-yl)methyl)-4-(p-tolylmethyl)-piperazin-1-
dithiocarboxylat (257)
Schi32296

S

ﬁNJLs _~_0
NJ O M: = 454.60 g/mol

C24H26N203S>

GemaR AAV8 wurden 381 mg 1-(p-Tolylmethyl)piperazin (2.0 mmol, 1.0eq), 0.84 mL
Triethylamin (6.0 mmol, 3.0 eq), 0.22 mL Kohlenstoffdisulfid (6.0 mmol, 3.0 eq) und 538 mg
4-(Brommethyl)-7-methoxychromen-2-on (2.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie

an Kieselgel (Cyclohexan/ EtOAc 2:1) ergab 685 mg von 257 (75.3%) in Form eines blassgelben

Feststoffes.

DC: R¢=0.17 (Cyclohexan/ EtOAc 2:1).

Fp.: 141 °C

'H-NMR: (CDCls, 400MHz), & [ppm] = 7.61 (d, %=87Hz, 1H,

C-CH-CH-C-O-CH3), 7.19 (d, 3J=8.6Hz, 2H, C-CH-CH-C-CHN,
C-CH-CH-C-CH»-N), 7.13 (d, 3J=88Hz, 2H, C-CH-CH-C-CHN,
C-CH-CH-C-CH,-N), 6.89-6.85 (m, 1H, C-CH-CH-C-O-CHs,), 6.83-6.77
(m, 1H, C-CH-C-O-CHj), 6.39 (s, 1H, C-CH-C=0), 4.70 (s, 2H, S-CH,-C),
4.42-4.28 (m, 2H, N-CH,-CHH-N-C-S, N-CH,-CHH-N-C-S), 3.95-3.87
(m, 2H, N-CH,-CHH-N-C-S, N-CH,-CHH-N-C-S), 3.86 (s, 3H, O-CHs),
346 (s, 2H, C-CHp-N), 2.60-2.44 (m, 4H, N-CH,-CH,-N-C-S,
N-CH,-CH,-N-C-S), 2.33 (s, 3H, C-CHj).
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Experimenteller Teil

BC-NMR:

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

(CDCls, 100 MHz), & [ppm] = 194.0 (C=S), 162.9 (C(=0)-0), 161.1
(C-OMe), 155.7 (C(=0)-O-C), 150.4 (C(=0)-C), 137.3 (N-CH,-C), 135.9
(S-CH,-C), 1342 (N-CH,-C-CH-CH-C), 129.2 (N-CHy-C-CH-CH-C,
N-CH,-C-CH-CH-C), 129.1 (N-CH,-C-CH-CH-C, N-CH,-C-CH-CH-C),
1257  (C-CH-CH-C-OMe), 1129  (C-CH-C(=0)),  112.2
(C-CH-CH-C-OMe), 1012 (C-CH-C-OMe), 622 (C-CHy-N), 55.9
(O-CHs), 52.3 (N-CHp-CH,-N, N-CHp-CH,-N), 37.6 (S-CHy-C), 21.2
(C-CHy).

v (cm™) = 3019 (w), 2998 (w), 2937 (w), 1732 (), 1614 (s), 1558 (m),
1514 (s), 1473 (m), 1434 (w), 1386 (w), 1372 (w), 1349 (m), 1310 (s),
1299 (s), 1286 (w), 1204 (w), 1175 (s), 1138 (s), 1053 (w), 1034 (m),
1020 (w), 1000 (), 984 (vs), 938 (w), 921 (W), 905 (m), 869 (vs), 835 (M),
822 (m), 806 (M), 746 (W), 697 (W), 679 (W), 611 (W), 533 (W), 486 (S).

m/z (%) = 455 (100, [M+H]")

m/z fur C24H25N20382

ber.: 454.1385 gef.: 454.1397
ber.. C:63.41 H: 5.76 N: 6.16
gef.. C:63.01 H:5.78 N: 6.21
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Experimenteller Teil

Darstellung

(372)

Dithiocarbamat-Derivate

(2-(1H-indol-3-yl)ethyl)-4-(p-tolylmethyl)piperazin-1-dithiocarboxylat

Schl32297

M = 409.61 g/mol
> ~ NH

(\ N J\ S = Ca3H27NsS2
oS

GemaR AAV8 wurden 381 mg 1-(p-Tolylmethyl)piperazin (2.0 mmol, 1.0eq), 0.84 mL
Triethylamin (6.0 mmol, 3.0 eq), 0.22 mL Kohlenstoffdisulfid (6.0 mmol, 3.0 eq) und 448 mg
3-(2-Bromethyl)indol (2.0 mmol, 1.0eq) umgesetzt. S&ulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 2:1) ergab 729 mg von 372 (89.0%) in Form eines braungelben Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

R¢=0.21 (Cyclohexan/ EtOAc 2:1).
178 °C

(CDCls, 400 MHz), & [ppm] = 8.16 (sbr, 1H, NH), 7.74 (d, ) = 8.8 Hz, 1H,
CH2-C-C-CH), 7.34 (d, %J=8.0Hz, 1H, N-C-CH), 7.23-7.11 (m, 6H,
C-CH-CH-CH-CH, C-CH-CH-CH-CH, C-CH-CH-C-CH,-N,
C-CH-CH-C-CH,-N, C-CH-CH-C-CH,-N, C-CH-CH-C-CH,-N), 7.05 (s,
1H, C-CH-NH), 4.46-432 (m, 2H, N-CH,-CHH-N-C-S,
N-CH,-CHH-N-C-S),  4.00-3.82 (m, 2H, N-CH,-CHH-N-C-S,
N-CH,-CHH-N-C-S), 3.66 (t, *J = 7.7 Hz, 2H, S-CH,-CH,-C), 3.50 (s, 2H,
C-CHy-N), 3.19 (t, *J=7.7Hz, 2H, S-CH,-CH,-C), 2.58-2.44 (m, 4H,
N-CH,-CHa-N-C-S, N-CH,-CH,-N-C-S), 2.36 (s, 3H, C-CHs).

(CDCls, 100 MHz), & [ppm] = 197.0 (C=S), 137.2 (N-CH,-C), 136.4
(NH-C-CH), 134.3 (N-CH»-C-CH-CH-C), 129.4 (N-CH,-C-CH-CH-C,
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

N-CH,-C-CH-CH-C), 129.2 (N-CH,-C-CH-CH-C, N-CH,-C-CH-CH-C),
1274 (NH-C-C), 122.2 (C-CH-NH), 122.1 (NH-C-CH-CH), 119.5
(NH-C-CH-CH-CH), 119.2 (NH-C-C-CH), 114.7 (NH-CH-C), 111.3
(NH-C-CH), 62.3 (C-CH»-N), 52.5 (N-CH»-CH»-N, N-CH,-CH,-N), 49.9
(N-CH,-CHs), 37.6 (S-CH,-CHy), 25.1 (S-CH,-CHs), 21.3 (C-CHs).

v (cm'l) = 3052 (w), 2918 (w), 2812 (w), 2768 (w), 2115 (w), 1905 (w),
1619 (w), 1553 (w), 1514 (w), 1457 (m), 1419 (vs), 1342 (w), 1298 (w),
1274 (m), 1223 (vs), 1188 (m), 1138 (m), 1094 (w), 1064 (w), 1024 (m),
1010 (m), 991 (vs), 923 (m), 847 (w), 811 (m), 783 (m), 739 (vs), 635 (W),
578 (m), 552 (w), 530 (w), 489 (s), 475 (S), 422 (vs).

m/z (%) = 410 (100, [M+H]")

m/z fur C23H27N382

ber.: 409.1646 gef.: 409.1669
ber.. C:67.44 H: 6.64 N: 10.26
gef.. C:67.40 H: 6.62 N: 10.05
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((4-Nitrophenyl)methyl)-4-(cyclopropylcarbonyl)piperazin-1-
dithiocarboxylat (373)
Schl32298
S
ﬁNJ\S/\@ r = 365.47 g/mol
% N \) NO, C16H19N303S2

Gemall AAV10 wurden 381 mg Cyclopropyl(piperazin-1-yl)methanon (2.0 mmol, 1.0 eq),
424 mg Natriumcarbonat (4.0 mmol, 2.0 eq), 0.15 mL Kohlenstoffdisulfid (4.0 mmol, 2.0 eq) und
432 mg 1-(Brommethyl)-4-nitrobenzen (2.0 mmol, 1.0 eq) umgesetzt. Saulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 1:1) ergab 657 mg von 373 (89.9%) in Form eines blassgelben
Feststoffes.

DC: R¢=0.20 (Cyclohexan/ EtOAc 1:1).
Fp.: 137 °C
'H-NMR: (CDCl;, 400MHz), & [ppm] = 812 (d, 31=8.7Hz 2H,

C-CH-CH-C-(NO;), C-CH-CH-C-(NOy)), 7.54 (d, %1=8.7Hz, 2H,
C-CH-CH-C-(NO;), C-CH-CH-C-(NOy)), 4.67 (s, 2H, S-CH,-C),
449-425 (m, 2H, C(=0)-N-CHH-CH,-N, C(=0)-N-CHH-CH,-N),
4.07-387 (m, 2H, C(=0)-N-CHH-CH,-N, C(=0)-N-CHH-CH,-N),
3.81-3.68 (M, 4H, C(=0)-N-CH2-CH,-N, C(=0)-N-CH2-CH,-N), 1.73-1.65
(M, 1H, CHcyctopropy), 1.02-0.94 (M, 2H, CHHcyciopropyt-CHHcyclopropyD):
0.82-0.73 (M, 2H, CHHcyciopropyy-CHH CyclopropyD)-

BC-NMR: (CDCls3, 100 MHz), & [ppm] = 195.9 (C=S), 172.6 (C=0), 147.2 (C(NOy)),
140.6 (CH,-C-CH-CH), 130.2 (C(NO,)-CH-CH, C(NO,)-CH-CH), 123.8
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

(C-CH-CH, C-CH-CH), 60.5 (N-CH,-CH>-N, N-CH,-CH,-N), 40.5
(S'QHZ'C)a 111 (QH2(Cyc|0propy|)‘QH2(Cyc|opr0py|))a 8.0 (QH(CycIopropyI))-

v (cm™) = 3110 (w), 3079 (w), 3002 (w), 2981 (w), 1616 (m), 1601 (w),
1509 (s), 1461 (w), 1435 (w), 1421 (m), 1407 (m), 1340 (vs), 1316 (w),
1280 (w), 1237 (w), 1218 (s), 1164 (m), 1108 (w), 1068 (w), 1035 (m),
1016 (m), 998 (w), 967 (w), 927 (m), 886 (w), 862 (m), 851 (m), 819 (w),
736 (w), 705 (s), 625 (w), 565 (w), 514 (w), 495 (s), 455 (w).

m/z (%) = 366 (10, [M+H]"), 383 (100, [M+NH.]")

m/z fur C16H19N30382

ber.: 365.0868 gef.: 365.0862
ber.. C:52.58 H:5.24 N:11.50
gef.. C:52.88 H:5.30 N: 11.65
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Experimenteller Teil

Darstellung von

Dithiocarbamat-Derivate

((4-Methylsulfonylphenyl)methyl)-4-(cyclopropylcarbonyl)piperazin-1-

dithiocarboxylat (374)

Schl32299

(\NJ\S/\ i r = 398.56 g/mol
% N \) S/\O C17H22N203S3

Gemall AAV10 wurden 381 mg Cyclopropyl(piperazin-1-yl)methanon (2.0 mmol, 1.0 eq),
424 mg Natriumcarbonat (4.0 mmol, 2.0 eq), 0.15 mL Kohlenstoffdisulfid (4.0 mmol, 2.0 eq) und

498 mg

(4-(Brommethyl)phenyl)methylsulfon (2.0 mmol, 1.0 eq) umgesetzt.

Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 1:4) ergab 346 mg von 374 (43.4%) in

Form eines farblosen Feststoffes.

DC:

Fp.:

IH-NMR:

R¢=0.17 (Cyclohexan/ EtOAc 1:4).
192 °C

(DMSO-Ds, 400 MHz), 5 [ppm] = 7.84 (d, %J=82Hz 2H,
CH,-C-CH-CH-C-SO,Me, CH,-C-CH-CH-C-SO,Me), 7.64 (d, 3)=8.2 Hz,
2H, CH,-C-CH-CH-C-SO;Me, CH,-C-CH-CH-C-SO,;Me), 4.68 (s, 2H,
S-CHp-C),  436-415  (m, 2H,  C(=0)-N-CHH-CH,-N,
C(=0)-N-CHH-CH,-N), 4.04-389 (m, 2H, C(=0)-N-CHH-CH,-N,
C(=0)-N-CHH-CH,-N), 3.83-372 (m, 2H, C(=0)-N-CHp-CHH-N,
C(=0)-N-CH,-CHH-N), 3.64-339 (m, 2H, C(=0)-N-CHp-CHH-N,
C(=0)-N-CH,-CHH-N), 3.16 (s, 3H, SO,-CHs), 1.96-1.87 (m, 1H,
CH cyclopropyt)), 0.75-0.67 (m, 4H, CHa(cyclopropyl)~CHz(cyclopropyt))-
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Experimenteller Teil

BC-NMR:

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

(DMSO-Ds, 100 MHz), 5 [ppm] = 195.0 (C=S), 172.0 (C=0), 143.6
(C-SO,Me), 1402 (CHp-C-CH-CH), 1305 (C-SO,Me-CH-CH,
C-SO,Me-CH-CH), 127.6 (C-CH-CH, C-CH-CH), 51.4 (N-CH,-CHy-N,
N-CH>-CH>-N), 44.1 (S-CH,-C), 11.0 (CHa(cyciopropyy-CH2(cyclopropyn)), 7.8
(CH(cyctopropyn)-

v (em™) = 3029 (w), 2996 (w), 2917 (w), 1622 (s), 1596 (w), 1516 (w),
1464 (s), 1434 (m), 1408 (w), 1319 (s), 1292 (s), 1278 (w), 1255 (5),
1238 (m), 1217 (w), 1161 (w), 1141 (vs), 1114 (w), 1087 (m), 1026 (s),
1001 (s), 921 (m), 874 (s), 763 (vs), 734 (m), 625 (w), 545 (s), 518 (vs),
510 (vs), 457 (m), 409 (w).

m/z (%) = 416 (100, [M+NH.]")

m/z fur C17H22N203S3

ber.: 398.0792 gef.: 398.0785
ber.. C:51.23 H: 5.56 N: 7.03
gef.. C:51.25 H:5.61 N:7.14
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((4-Cyanophenyl)methyl)-4-(cyclopropylcarbonyl)piperazin-1-
dithiocarboxylat (375)
Schl32300
S
ﬁNJ\S/\Q\ r = 345.48 g/mol
% N\) CN C17H19N3O Sz

Gemall AAV10 wurden 381 mg Cyclopropyl(piperazin-1-yl)methanon (2.0 mmol, 1.0 eq),
424 mg Natriumcarbonat (4.0 mmol, 2.0 eq), 0.15 mL Kohlenstoffdisulfid (4.0 mmol, 2.0 eq) und
392 mg 4-(Brommethyl)benzonitril (2.0 mmol, 1.0 eq) umgesetzt. Saulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 1:1) ergab 641 mg von 375 (92.8%) in Form eines farblosen

Feststoffes.

DC: R¢=0.22 (Cyclohexan/ EtOAc 1:1).
Fp.: 128 °C
'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.58 (d, *J = 8.2 Hz, 2H, C-CH-CH-C-CN,

C-CH-CH-C-CN), 7.49 (d, 3J=82Hz, 2H, C-CH-CH-C-CN,
C-CH-CH-C-CN), 4.64 (s, 2H, S-CH,-C), 4.48-429 (m, 2H,
C(=0)-N-CHH-CH,-N, C(=0)-N-CHH-CH,-N), 4.10-3.89 (m, 2H,
C(=0)-N-CHH-CH,-N, C(=0)-N-CHH-CH,-N), 3.86-3.70 (m, 4H,
C(=0)-N-CHp-CH,-N, C(=0)-N-CH,-CH,-N), 1.74-165 (m, 1H,
CHcyclopropyny), 1.04-0.96 (m, 2H, CHH cyclopropyy-CHH cyclopropyt)), 0.84-0.77
(m, 2H, CHHcyciopropyn)-CHH(cyctopropyn)-

BC-NMR: (CDCl;, 100 MHz), & [ppm] = 196.2 (C=S), 172.6 (C=0), 142.3
(C-CH-CH-C-CN), 1324 (C-CH-CH-C-CN, C-CH-CH-C-CN), 130.1
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

(C-CH-CH-C-CN, C-CH-CH-C-CN), 118.8 (C-CN), 111.4 (C-CN), 54.4
(N-CH,-CH,-N, N-CH,-CH,-N), 40.9 (S-CH,-C), 11.2
(QH2(Cyc|0propy|)'QHZ(CycIopropyl))a 8.0 (QH(CycIopropyI))-

v (em™) = 3051 (w), 3008 (w), 2856 (w), 1628 (s), 1606 (m), 1505 (w),
1472 (s), 1433 (s), 1416 (vs), 1367 (w), 1282 (m), 1248 (w), 1219 (vs),
1159 (s), 1055 (w), 1027 (m), 1013 (m), 995 (vs), 927 (s), 892 (w),
873 (m), 860 (m), 841 (m), 824 (M), 756 (W), 736 (W), 724 (w), 694 (W),
635 (W), 601 (W), 556 (s), 534 (W), 521 (m), 447 (W), 419 (w).

m/z (%) = 363 (100, [M+NH,4]")

m/z fur C17H19N3052

ber.: 345.0970 gef.: 345.0961
ber.. C:59.10 H: 5.54 N: 12.16
gef.. (C:59.26 H: 5.66 N: 12.05
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((2-Hydroxy-5-nitrophenyl)methyl)-4-(cyclopropylcarbonyl)-
piperazin-1-dithiocarboxylat (376)
Schi32301
S OH
/\N)J\S M, = 381.47 g/mol
N
% \) C16H10N304S2
O NO,

Gemall AAV10 wurden 381 mg Cyclopropyl(piperazin-1-yl)methanon (2.0 mmol, 1.0 eq),
424 mg Natriumcarbonat (4.0 mmol, 2.0 eq), 0.15 mL Kohlenstoffdisulfid (4.0 mmol, 2.0 eq) und
464 mg 2-(Brommethyl)-4-nitrophenol (2.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 1:4) ergab 631 mg von 376 (82.9%) in Form eines gelben

Feststoffes.

DC: R¢=0.29 (Cyclohexan/ EtOAc 1:4).

Fp.: 168 °C

'H-NMR: (DMSO-Dg, 400 MHz), 6 [ppm] = 8.25 (s, 1H, C-CH-C(NO,)), 8.02 (d,
%J=9.0Hz, 1H, C(NO,)-CH-CH-C-OH), 6.95 (d, %J=9.1Hz, 1H,
C(NO,)-CH-CH-C-OH), 4.52 (s, 2H, S-CH,-C), 4.33-4.14 (m, 2H,
C(=0)-N-CHH-CH,-N, C(=0)-N-CHH-CH,-N), 4.02-3.81 (m, 2H,
C(=0)-N-CHH-CH,-N, C(=0)-N-CHH-CH>-N), 3.75-3.50 (m, 4H,
C(=0)-N-CH,-CH,-N, C(=0)-N-CH,-CH>-N), 1.95-1.84 (m, 1H,
CH(Cyclopropyl)), 0.75-0.63 (m, 4H, CH2(Cyc|0propyl)'cH2(Cy(:|opropyl))-

BC-NMR: (DMSO0-Ds, 100 MHz), & [ppm] = 195.6 (C=S), 171.9 (C=0), 163.5

(C-OH), 1399 (C-NO,), 1269 (C(NO,)-CH-CH-C), 125.8
(C-CH-C(NOy)), 124.4 (S-CH»-C), 1159 (C(NO,)-CH-CH-C), 56.6
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Experimenteller Teil

Dithiocarbamat-Derivate

(N-CH2-CH>-N, N-CH>-CH»-N), 44.2 (S-CH»-C), 10.9
(QH 2(Cyc|0propy|)'QHZ(CycIopropyl))a 7.8 (QH(CycIopropyI))-

IR (ATR): v (em™) = 3013 (W), 2866 (W), 2731 (W), 1617 (m), 1576 (w), 1521 (m),
1470 (w), 1422 (w), 1390 (w), 1331 (vs), 1289 (vs), 1240 (s), 1216 (vs),
1159 (w), 1139 (w), 1121 (w), 1081 (m), 1032 (w), 1012 (m), 994 (s),
907 (w), 863 (w), 830 (s), 799 (W), 752 (m), 742 (w), 690 (W), 659 (W),
637 (W), 601 (W), 563 (W), 526 (M), 474 (w), 451 (w), 433 (W), 409 ().

MS (ESI+): m/z (%) = 382 (100, [M+H]")
HRMS (E|+) : m/z flr C1gH19N304S,
ber.: 381.0817 gef.: 381.0830
EA: ber.: C:50.38 H:5.02 N:11.02
gef.. C:50.31 H:5.01 N:11.38
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von (Cyclohexylmethyl)-4-(cyclopropylcarbonyl)piperazin-1-dithiocarboxylat
(251)
Schl32302

ﬁNJ\S/\O r = 326.52 g/mol
%N\) C16H26N20S2

Gemall AAV10 wurden 381 mg Cyclopropyl(piperazin-1-yl)methanon (2.0 mmol, 1.0 eq),
424 mg Natriumcarbonat (4.0 mmol, 2.0 eq), 0.15 mL Kohlenstoffdisulfid (4.0 mmol, 2.0 eq) und
0.28 mL Brommethylcyclohexan (2.0 mmol, 1.0 eq) umgesetzt. S&aulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 1:1) ergab 561 mg von 251 (85.9%) in Form eines farblosen

Feststoffes.

DC: R¢=0.41 (Cyclohexan/ EtOAc 1:1).
Fp.: 102 °C
'H-NMR: (CDCl3, 400 MHz), & [ppm] = 4.46-4.25 (m, 2H, C(=0)-N-CHH-CH2-N,

C(=0)-N-CHH-CH,-N), 4.20-391 (m, 2H, C(=0)-N-CHH-CH,-N,
C(=0)-N-CHH-CH,-N), 3.80-3.69 (m, 4H, C(=0)-N-CH,-CH,-N,
C(=0)-N-CH,-CH,-N), 3.20 (d, % = 6.9 Hz, 2H, S-CH,-CH), 2.02-1.94 (m,
1H, S-CH,-CH), 1.87-1.77 (m, 2H, CHHcycionexy), 1.72-1.56 (m, 4H,
CHHcyclohexyny), 1.26-1.11 (m, 2H, CHHcyciohexyn), 1.01-0.92 (m, 2H,
CHH cyctopropyty-CHH cyclopropyt)) 0.81-0.73 (m, 2H,
CHH cyclopropyn-CHH cyclopropyn)-

BC-NMR: (CDCl;, 100 MHz), & [ppm] = 198.7 (C=S), 172.6 (C=0), 60.5
(N-CH,-CH,-N, N-CH,-CH,-N), 44.5 (S-CH,-CH), 37.2 (S-CH,-CH), 32.9
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

(2X QH(Cyclohexyl)), 26.3 (2X QH(CyCIohexyl)), 26.1 (QH(CyCIohexyI)), 11.2
(QH2(Cyc|0propy|)'QHZ(CycIopropyl))a 8.0 (QH(CycIopropyI))-

v (cm™) = 3083 (w), 3014 (w), 2921 (m), 1628 (s), 1457 (s), 1438 (m),
1410 (vs), 1362 (w), 1345 (w), 1280 (m), 1239 (m), 1218 (vs), 1206 (s),
1163 (s), 1091 (m), 1060 (s), 1048 (s), 1027 (w), 1014 (w), 1001 (w),
963 (W), 925 (s), 893 (W), 869 (W), 822 (W), 791 (W), 735 (W), 639 (W),
559 (W), 551 (W), 511 (M), 474 (W), 447 (w), 401 (w).

m/z (%) = 327 (10, [M+H]"), 344 (100, [M+NH.]")

m/z fur C16H26N2082

ber.: 326.1487 gef.: 326.1483
ber.: C:58.85 H: 8.03 N: 8.58
gef.. C:59.10 H: 8.05 N: 8.52
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((7-Methoxy-2-oxochromen-4-yl)methyl)-4-(cyclopropylcarbonyl)-
piperazin-1-dithiocarboxylat (377)

Schl32303
S
%NJ O M: = 418.53 g/mol
@) C20H22N204S2
O\

GemalR AAV10 wurden 381 mg Cyclopropyl(piperazin-1-yl)methanon (2.0 mmol, 1.0 eq),
424 mg Natriumcarbonat (4.0 mmol, 2.0 eq), 0.15 mL Kohlenstoffdisulfid (4.0 mmol, 2.0 eq) und
538 mg 4-(Brommethyl)-7-methoxychromen-2-on (2.0 mmol, 1.0 eq) umgesetzt.
Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 1:4) ergab 588 mg von 377 (70.3%) in

Form eines gelben Feststoffes.

DC: R¢=0.12 (Cyclohexan/ EtOAc 1:4).
Fp.: 202 °C
'H-NMR: (CDCls, 400MHz), & [ppm] = 7.60 (d, %=87Hz, 1H,

C-CH-CH-C-O-CH3), 6.87 (dd, % =89Hz, 2J=25Hz, 1H,
C-CH-CH-C-O-CH3,), 6.84-6.80 (m, 1H, C-CH-C-O-CHs), 6.40 (s, 1H,
C-CH-C=0), 471 (s, 2H, S-CH»C), 450-434 (m, 2H,
C(=0)-N-CHH-CH,-N, C(=0)-N-CHH-CH»-N), 4.10-3.93 (m, 2H,
C(=0)-N-CHH-CH,-N, C(=0)-N-CHH-CH,-N), 3.86 (s, 3H, O-CHy),
3.81-3.71 (m, 4H, C(=0)-N-CH,-CH-N, C(=0)-N-CH,-CH,-N), 1.73-1.63
(M, 1H, CHcyetopropyy), 1.05-0.94 (M, 2H, CHH cyciopropyy-CHH cyclopropyD):
0.86-0.76 (M, 2H, CHHcyciopropyy-CHH CyclopropyD)-
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Experimenteller Teil

BC-NMR:

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

(CDCl;, 100 MHz), & [ppm] = 196.6 (C=S), 172.7 (C=0), 163.0
(C(=0)-0), 161.0 (C-OMe), 155.7 (S-CH,-C), 150.1 (C(=0)-O-C), 125.6
(C-CH-CH-C-OMe), 112.9 (C-CH-C(=0)), 112.7 (C-CH-CH-C-OMe),
101.2 (C-CH-C-OMe), 559 (O-CHs), 445 (N-CHp-CHy-N,
N-CH,-CH,-N), 37.5 (S-CH>-C), 11.2 (CHacyclopropyy-CHa(cyclopropyry), 8.1
(CH(cyclopropy))-

v (ecm™) = 3104 (w), 3002 (w), 1704 (s), 1638 (m), 1611 (vs), 1557 (w),
1511 (w), 1467 (s), 1422 (w), 1393 (m), 1378 (w), 1332 (W), 1294 (w),
1278 (m), 1264 (m), 1242 (s), 1213 (w), 1143 (vs), 1065 (w), 1028 (W),
1014 (m), 992 (m), 975 (w), 906 (m), 889 (vs), 869 (M), 836 (w), 801 (W),
741 (W), 696 (W), 573 (M), 566 (M), 541 (m), 454 (W), 421 (W).

m/z (%) = 419 (25, [M+H]") , 436 (100, [M+NH.]")

m/z fur C20H22N20482

ber.: 418.1021 gef.. 418.1016
ber.: C:57.39 H:5.30 N: 6.69
gef.. C:57.28 H:5.36 N: 6.61
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von (2-(1H-1Indol-3-yl)ethyl)-4-(cyclopropylcarbonyl)piperazin-1-
dithiocarboxylat (253)
Schi32304
S = = 373.54 g/mol
)J\ NH r= .54 g/mo
=
ﬁ N™"S C19H23N30S2
O

Gemall AAV10 wurden 381 mg Cyclopropyl(piperazin-1-yl)methanon (2.0 mmol, 1.0 eq),
424 mg Natriumcarbonat (4.0 mmol, 2.0 eq), 0.15 mL Kohlenstoffdisulfid (4.0 mmol, 2.0 eq) und
448 mg 3-(2-Bromethyl)indol (2.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel
(Cyclohexan/ EtOACc 1:1) ergab 712 mg von 253 (95.3%) in Form eines gelben Feststoffes.

DC: R¢=0.20 (Cyclohexan/ EtOAc 1:1).
Fp.: 150 °C
'H-NMR: (CDCls, 400 MHz), & [ppm] = 8.16 (sbr, 1H, NH), 7.73 (d, ®J = 7.8 Hz, 1H,

CH,-C-C-CH), 7.35 (d, 3J=8.0Hz, 1H, N-C-CH), 7.22-7.10 (m, 2H,
C-CH-CH-CH-CH), 7.07 (s, 1H, C-CH-NH), 4.51-429 (m, 2H,
C(=0)-N-CHH-CH,-N, C(=0)-N-CHH-CH,-N), 4.16-3.90 (m, 2H,
C(=0)-N-CHH-CH,-N, C(=0)-N-CHH-CH,-N), 3.82-3.70 (m, 4H,
C(=0)-N-CH,-CH2-N, C(=0)-N-CH,-CH,-N), 3.67 (t, J=7.7 Hz, 2H,
S-CH,-CH,-C), 3.19 (t, ®J = 7.5 Hz, 2H, S-CH,-CH,-C), 1.75-1.66 (m, 1H,
CHicyclopropyhy), 1.07-0.99 (M, 2H, CHH cyciopropy-CHH cyclopropyly), 0.86-0.77
(m, 2H, CHH(Cyclompyl)'CHH(CycI0pr0pyl))-
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Experimenteller Teil

BC-NMR:

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

(CDCls, 100 MHz), & [ppm] = 198.1 (C=S), 172.7 (C=0), 136.3
(NH-C-CH), 127.4 (NH-C-C), 122.2 (C-CH-NH), 122.1 (NH-C-CH-CH),
119.5 (NH-C-CH-CH-CH), 119.1 (NH-C-C-CH), 114.6 (NH-CH-C), 111.3
(NH-C-CH), 63.3 (N-CH2-CH,-N, N-CH,-CH,-N), 37.7 (S-CH,-CHy),
25.0 (S-CH2-CHy), 11.2 (CHz(cyclopropyn-CHz(cyctopropyn). 8.0 (CH(cyctopropyn)-

v (em™) = 3063 (w), 3002 (w), 2915 (w), 1628 (m), 1459 (w), 1423 (s),
1387 (w), 1353 (w), 1280 (W), 1238 (w), 1220 (vs), 1205 (m), 1163 (w),
1137 (w), 1118 (w), 1100 (w), 1065 (), 1032 (w), 1005 (w), 956 (m),
919 (W), 867 (w), 814 (W), 797 (W), 777 (W), 760 (vs), 742 (m), 729 (m),
674 (W), 639 (W), 579 (W), 563 (W), 511 (m), 464 (W), 425 (m), 405 ().

m/z (%) = 374 (50, [M+H]"), 391 (100, [M+NH,]")

m/z fur C19H23N3082

ber.: 373.1283 gef.: 373.1269
ber.. C:61.09 H: 6.21 N: 11.25
gef.. C:61.28 H: 6.25 N:11.25
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((4-Nitrophenyl)methy)l-4-(isopropylaminocarbonylmethyl)piperazin-1-
dithiocarboxylat (243)

Schl32305
S
0O ﬁNJ\S/\Q\ r = 396.53 g/mol
)\NJ\/ NJ NO»> C17H24N404S2
H

GemalR AAV7 wurden 373 mg N-Isopropyl-2-(piperazin-1-yl)acetamid (2.0 mmol, 1.0 eq),
637 mg Kaliumphosphat (3.0 mmol, 1.5 eq), 0.22 mL Kohlenstoffdisulfid (6.0 mmol, 3.0 eq) und
432 mg 1-(Brommethyl)-4-nitrobenzen (2.0 mmol, 1.0 eq) umgesetzt. Saulenchromatographie an
Kieselgel (DCM/ MeOH 95:5) ergab 708 mg von 243 (89.3%) in Form eines braungelben

Feststoffes.

DC: R¢=0.60 (DCM/ MeOH 95:5).
Fp.: 124 °C
'H-NMR: (CDCl;, 400MHz), & [ppm] = 814 (d, 31=8.7Hz 2H,

C-CH-CH-C-(NO;), C-CH-CH-C-(NOy)), 7.54 (d, *J=8.8Hz, 2H,
C-CH-CH-C-(NO,), C-CH-CH-C-(NO5)), 6.75 (sbr, 1H, NH), 4.67 (s, 2H,
S-CH,-C), 4.44-4.22 (m, 2H, N-CHH-CH,-N-CH,), 4.16-4.08 (m, 1H,
NH-CH), 4.06-3.84 (m, 2H, N-CHH-CH,-N-CH,), 3.03 (s, 2H,
N-CH,-C(=0)),  2.70-254  (m,  4H,  N-CHy-CH»-N-CH,,
N-CH,-CH,-N-CH,), 1.16 (d, %] = 6.4 Hz, 6H, CH3-CH-CHy).

BC-NMR: (CDCls3, 100 MHz), & [ppm] = 195.8 (C=S), 168.1 (C=0), 147.3 (C(NO,)),
144.5 (CH,-C-CH-CH), 130.2 (C(NO,)-CH-CH, C(NO,)-CH-CH), 123.8
(C-CH-CH, C-CH-CH), 61.2 (N-CH»-C), 52.8 (N-CHy-CHy-N-CHp,
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Experimenteller Teil

Dithiocarbamat-Derivate

N-CH,-CH,-N-CH,), 41.0 (N-CH-CHs), 40.6 (S-CH,-C), 22.9 (CH-CHj,
CH-CHs).

IR (ATR): v (em™) = 3304 (w), 3071 (W), 2975 (w), 2955 (w), 1648 (s), 1603 (w),
1544 (m), 1517 (vs), 1474 (s), 1463 (s), 1427 (s), 1382 (w), 1365 (w),
1346 (m), 1289 (w), 1265 (vs), 1208 (m), 1149 (w), 1105 (m), 1085 (m),
1054 (m), 1033 (m), 983 (w), 964 (), 868 (m), 860 (m), 770 (W), 723 (W),
648 (W), 602 (M), 565 (W), 531 (W), 497 (w), 422 (w).

MS (ESI+): m/z (%) = 397 (100, [M+H]")
HRMS (E|+) : m/z flr C17H24N404S,
ber.: 396.1290 gef.: 396.1309
EA: ber.: C:51.49 H:6.10 N:14.13
gef.. C:51.58 H: 6.09 N: 14.02
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Experimenteller Teil

Darstellung

Dithiocarbamat-Derivate

((4-Methylsulfonylphenyl)methyl)-4-(isopropylaminocarbonylmethyl)-

piperazin-1-dithiocarboxylat (378)

Schl32306

S

0 (\NJ\S/\@ M = 429.62 g/mol
)\ NJ\/ N \) S/ C18H27N3O3S3
H

o ©

GemalR AAV7 wurden 373 mg N-Isopropyl-2-(piperazin-1-yl)acetamid (2.0 mmol, 1.0 eq),
637 mg Kaliumphosphat (3.0 mmol, 1.5 eq), 0.22 mL Kohlenstoffdisulfid (6.0 mmol, 3.0 eq) und

498 mg

(4-(Brommethyl)phenyl)methylsulfon (2.0 mmol, 1.0 eq) umgesetzt.

Saulenchromatographie an Kieselgel (DCM/ MeOH 95:5) ergab 761 mg von 378 (88.6%) in

Form eines braunen Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

R¢=0.51 (DCM/ MeOH 95:5).

64 °C

(CDCls, 400MHz), & [ppm] = 7.85 (d, % =88Hz, 2H,
CH,-C-CH-CH-C-SO,Me, CH,-C-CH-CH-C-SO;Me), 7.57 (d, %J = 8.8 Hz,
2H, CH,-C-CH-CH-C-SO,Me, CH,-C-CH-CH-C-SO;Me), 6.73 (sbr, 1H,
NH), 4.65 (s, 2H, S-CH,-C), 4.47-4.21 (m, 2H, N-CHH-CH,-N-CH),),
4.14-4.01 (m, 1H, NH-CH), 3.99-3.82 (m, 2H, N-CHH-CH,-N-CH.,), 3.02
(s, 3H, SO,-CH3), 3.01 (s, 2H, N-CH,-C(=0)), 2.67-2.55 (m, 4H,
N-CH,-CH,-N-CH,, N-CH,-CH,-N-CH,), 1.15 (d, %J=6.4Hz, 6H,
CH3-CH-CH).

(CDCl;, 100 MHz), & [ppm] = 195.9 (C=S), 168.1 (C=0), 142.2
(C-SO;Me), 1395 (CH,-C-CH-CH), 130.3 (C-SO,Me-CH-CH,
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

C-SO;Me-CH-CH), 127.7 (C-CH-CH, C-CH-CH), 61.3 (N-CH,-C), 52.8
(N-CH2-CH,-N-CH,, N-CH,-CH,-N-CHy), 45.9 (N-CH-CH3), 44.6
(SO,-CHg), 41.0 (S-CH»-C), 22.9 (CH-CHg3, CH-CHs3).

v (em™) = 3342 (W), 2972 (), 2924 (w), 2823 (W), 1656 (s), 1597 (W),
1520 (m), 1467 (w), 1424 (s), 1366 (w), 1300 (vs), 1261 (w), 1225 (s),
1184 (w), 1144 (vs), 1089 (m), 996 (m), 958 (s), 923 (w), 857 (W), 802 (w),
765 (), 698 (W), 640 (M), 595 (W), 521 (vs), 475 (w), 419 (W).

m/z (%) = 430 (100, [M+H]")

m/z fur C13H27N30383

ber.: 429.1215 gef.: 429.1242
ber.: C:50.32 H: 6.33 N:9.78
gef.. C:50.08 H:6.51 N: 9.95
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((4-Cyanphenyl)methyl)-4-(isopropylaminocarbonylmethyl)piperazin-1-
dithiocarboxylat (379)
Schi32307

S
o ﬁNJLS M, = 376.54 g/mol
)\N)J\/N\) /\©\CN Ci18H24N40O S
H

GemalR AAV7 wurden 373 mg N-Isopropyl-2-(piperazin-1-yl)acetamid (2.0 mmol, 1.0 eq),
637 mg Kaliumphosphat (3.0 mmol, 1.5 eq), 0.22 mL Kohlenstoffdisulfid (6.0 mmol, 3.0 eq) und
392 mg 4-(Brommethyl)benzonitril (2.0 mmol, 1.0 eq) umgesetzt. Saulenchromatographie an
Kieselgel (DCM/MeOH 95:5) ergab 705 mg von 379 (93.6%) in Form eines gelben Feststoffes.

DC: R= 0.63 (DCM/MeOH 95:5).
Fp.: 102 °C
'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.58 (d, %] = 8.0 Hz, 2H, C-CH-CH-C-CN,

C-CH-CH-C-CN), 7.48 (d, % =80Hz, 2H, C-CH-CH-C-CN,
C-CH-CH-C-CN), 6.74 (sbr, 1H, NH), 4.62 (s, 2H, S-CH,-C),
4.43-4.21 (m, 2H, N-CHH-CH,-N-CH,), 4.14-4.05 (m, 1H, NH-CH),
4.02-3.81 (m, 2H, N-CHH-CH,-N-CH,), 3.02 (s, 2H, N-CH,-C(=0)),
2.65-2.51 (m, 4H, N-CH,-CH,-N-CH,, N-CH,-CH,-N-CH,), 1.16 (d,
%) = 6.4 Hz, 6H, CH3-CH-CHj).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 195.9 (C=S), 168.2 (C=0), 142.3

(C-CH-CH-C-CN), 132.4 (C-CH-CH-C-CN, C-CH-CH-C-CN), 130.1
(C-CH-CH-C-CN, C-CH-CH-C-CN), 118.8 (C-CN), 111.3 (C-CN), 61.2
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Experimenteller Teil

Dithiocarbamat-Derivate

(N-CH»-C), 52.8 (N-CHp-CH»-N-CH,, N-CH»-CH»-N-CH,), 45.9
(N-CH-CHg), 41.0 (S-CH,-C), 22.9 (CH-CHs, CH-CHs).

IR (ATR): v (em™) = 3269 (m), 3082 (W), 2974 (W), 1645 (vs), 1606 (w), 1553 (m),
1501 (w), 1465 (s), 1434 (s), 1423 (s), 1386 (w), 1365 (w), 1299 (m),
1250 (m), 1219 (vs), 1171 (m), 1140 (s), 1131 (s), 1056 (w), 1043 (w),
1012 (s), 993 (s), 917 (m), 854 (m), 826 (W), 756 (W), 733 (M), 659 (W),
621 (W), 556 (M), 549 (m), 535 (W), 487 (W), 433 (W).

MS (ESI+): m/z (%) = 377 (100, [M+H]")
HRMS (E|+) : m/z flr C1gH»4N40OS,
ber.: 376.1392 gef.: 376.1406
EA: ber.. C:57.42 H: 6.42 N: 14.88
gef.. C:57.60 H: 6.46 N: 14.73
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((2-Hydroxy-5-nitrophenyl)methyl)-4-(isopropylaminocarbonylmethyl)-
piperazin-1-dithiocarboxylat (380)
Schl32308

S OH

O /\N)J\S = 412.53 g/mol
PR
H

C17H24N404S2
NO»,

Gemall AAV7 wurden 373 mg N-Isopropyl-2-(piperazin-1-yl)acetamid (2.0 mmol, 1.0 eq),
637 mg Kaliumphosphat (3.0 mmol, 1.5 eq), 0.22 mL Kohlenstoffdisulfid (6.0 mmol, 3.0 eq) und
464 mg 2-(Brommethyl)-4-nitrophenol (2.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an
Kieselgel (DCM/ MeOH 95:5) ergab 709 mg von 380 (85.9%) in Form eines gelben Feststoffes.

DC: R¢= 0.34 (DCM/ MeOH 95:5).
Fp.: 192 °C
'H-NMR: (DMSO-Ds, 400 MHz), § [ppm] = 8.23 (s, 1H, C-CH-C(NO)), 8.01 (d,

%)=7.6 Hz, 1H, C(NO,)-CH-CH-C-OH), 7.53 (sbr, 1H, NH), 7.00 (d,
%J=89Hz, 1H, C(NO,)-CH-CH-C-OH), 450 (s, 2H, S-CH,-C),
4.30-4.16 (m, 2H, N-CHH-CH,-N-CH,), 4.02-3.78 (m, 3H, NH-CH,
N-CHH-CH,-N-CH,), 2.92 (s, 2H, N-CH,-C(=0)), 2.54-2.44 (m, 4H,
N-CH2-CH,-N-CH, N-CH»-CH,-N-CH,), 1.03 (d, 3J=6.6Hz, 6H,
CH3-CH-CHs).

BC-NMR: (DMSO0-Ds, 100 MHz), & [ppm] = 1952 (C=S), 168.2 (C=0), 162.8

(C-OH), 1396 (C-NO,), 1268 (C(NO,)-CH-CH-C), 125.7
(C-CH-C(NO,)), 1244 (S-CH»-C), 1159 (C(NO,)-CH-CH-C),
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Experimenteller Teil

Dithiocarbamat-Derivate

60.7 (N-CH,-C), 52.6 (N-CHy-CH,-N-CH,, N-CH,-CH,-N-CH,), 46.1
(N-CH-CHg), 35.5 (S-CH,-C), 22.9 (CH-CHs, CH-CHb).

IR (ATR): v (cm™) = 3395 (w), 2982 (w), 2921 (w), 1637 (m), 1612 (w), 1587 (w),
1548 (m), 1515 (w), 1489 (m), 1473 (s), 1384 (w), 1366 (m), 1331 (w),
1286 (vs), 1221 (vs), 1192 (s), 1161 (s), 1150 (w), 1102 (s), 1080 (w),
1051 (s), 1035 (m), 1013 (m), 970 (s), 909 (w), 859 (m), 830 (s), 813 (m),
797 (m), 753 (m), 638 (m), 573 (w), 545 (s), 450 (w), 436 (m), 412 (w).

MS (ESI+): m/z (%) = 413 (100, [M+H]")
HRMS (E|+) : m/z flr C17H24N404S,
ber.: 412.1239 gef.: 412.1250
EA: ber.: C:49.50 H: 5.86 N: 13.58
gef.. C:49.44 H: 6.06 N: 13.56

490



Experimenteller Teil

Darstellung

Dithiocarbamat-Derivate

(Cyclohexylmethyl)-4-(isopropylaminocarbonylmethyl)piperazin-1-

dithiocarboxylat (252)

Schl32309

S
r = 353.58 g/mol

R
)\N)OJ\/[\@\I S/\O C17H31N3OS2
H

GemalR AAV7 wurden 373 mg N-Isopropyl-2-(piperazin-1-yl)acetamid (2.0 mmol, 1.0 eq),
637 mg Kaliumphosphat (3.0 mmol, 1.5 eq), 0.22 mL Kohlenstoffdisulfid (6.0 mmol, 3.0 eq) und
0.28 mL Brommethylcyclohexan (2.0 mmol, 1.0 eq) umgesetzt. S&aulenchromatographie an
Kieselgel (DCM/ MeOH 95:5) ergab 616 mg von 252 (86.2%) in Form eines gelben Feststoffes.

DC:

Fp.:

'H-NMR:

BC-NMR:

R¢= 0.62 (DCM/ MeOH 95:5).
63 °C

(CDCl3, 400 MHz), & [ppm] = 6.81 (sbr, 1H, NH), 4.44-4.22 (m, 2H,
N-CHH-CH,-N-CH,), 4.12-4.03 (m, 1H, NH-CH), 4.00-3.87 (m, 2H,
N-CHH-CH,-N-CH,), 3.43-3.38 (m, 1H, S-CH,-CH), 3.17 (d,
3]=6.9 Hz, 2H, S-CH,-CH), 2.98 (s, 2H, N-CH,-C(=0)), 2.60-2.52 (m,
4H, N-CH,-CHp-N-CH,, N-CHp-CH,-N-CH,), 1.84-1.76 (m, 2H,
CHcyeiohexy)), 1.70-1.54  (m, 4H, CHgycionexyn), 1.22-1.14 (m, 2H,
CHicycloneyn), 1.13 (d, %1 = 6.6 Hz, 6H, CH3-CH-CHs), 1.05-0.92 (m, 2H,
CH cyclohexyn)-

(CDCls, 100 MHz),  [ppm] = 198.5 (C=S), 168.6 (C=0), 61.2 (N-CH,-C),
52.8 (N-CHp-CHy-N-CH,, N-CH,-CH,-N-CH,), 50.6 (N-CH-CHs), 44.5

491



Experimenteller Teil

Dithiocarbamat-Derivate

(S-CH-CH), 37.2 (S-CH»CH), 329 (2X CHicyconexyt),  26.3
(2X CH cyclohexyly)s 25.9 (CH(cyclohexyty), 22.8 (CH-CHs, CH-CHj).

IR (ATR): v (cm™) = 3310 (), 3272 (w), 3078 (w), 1669 (m), 1648 (s), 1531 (m),
1478 (m), 1460 (m), 1448 (vs), 1424 (w), 1386 (W), 1337 (w), 1307 (W),
1287 (W), 1264 (w), 1217 (s), 1185 (w), 1172 (), 1147 (s), 1134 (s),
1102 (w), 1056 (w), 1027 (m), 1013 (M), 996 (s), 975 (s), 940 (W), 917 (W),
894 (), 804 (W), 726 (M), 656 (W), 613 (W), 549 (W), 477 (W), 419 (W).

MS (ESI+): m/z (%) = 358 (100, [M+H]")
HRMS (E|+) : m/z flr C17H31N50S,
ber.: 357.1909 gef.: 357.1951
EA: ber.. C:57.10 H: 8.74 N: 11.75
gef.. C:56.97 H: 8.70 N: 11.58
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Experimenteller Teil

Darstellung

Dithiocarbamat-Derivate

((7-Methoxy-2-oxochromen-4-yl))methyl-4-(isopropylaminocarbonyl-

methyl)piperazin-1-dithiocarboxylat (381)

Schl32310

S
ﬁN)LS 2

)\NJOJ\/NJ O Mr = 449.59 g/mol
H

C21H27N304S2

GemalR AAV7 wurden 373 mg N-Isopropyl-2-(piperazin-1-yl)acetamid (2.0 mmol, 1.0 eq),
637 mg Kaliumphosphat (3.0 mmol, 1.5 eq), 0.22 mL Kohlenstoffdisulfid (6.0 mmol, 3.0 eq) und

538 mg

4-(Brommethyl)-7-methoxychromen-2-on (2.0 mmol, 1.0 eq) umgesetzt.

Saulenchromatographie an Kieselgel (DCM/ MeOH 95:5) ergab 739 mg von 381 (82.2%) in

Form eines gelben Feststoffes.

DC:

Fp.:

'H-NMR:

R¢= 0.45 (DCM/ MeOH 95:5).

70 °C

(CDCls, 400MHz), & [ppm] = 7.60 (d, %=87Hz, 1H,
C-CH-CH-C-O-CH3), 6.86 (dd, 2% =87Hz, “=18Hz, 1H,
C-CH-CH-C-O-CH3s,), 6.83-6.78 (m, 1H, C-CH-C-O-CHg), 6.74 (sbr, 1H,
NH), 6.39 (s, 1H, C-CH-C=0), 4.70 (s, 2H, S-CH,-C), 4.46-4.22 (m, 2H,
N-CHH-CH,-N-CH,), 4.16-4.08 (m, 1H, NH-CH), 4.05-3.89 (m, 2H,
N-CHH-CH,-N-CH,), 3.86 (s, 3H, O-CHj), 3.04 (s, 2H, N-CH,-C(=0)),
2.70-2.56 (m, 4H, N-CH,-CH,-N-CH,, N-CH,-CH,-N-CH,), 1.16 (d,
%) = 6.6 Hz, 6H, CH3-CH-CHy).
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Experimenteller Teil

BC-NMR:

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

(CDCl;, 100 MHz), & [ppm] = 192.0 (C=S), 168.3 (C=0), 163.0
(C(=0)-0), 161.0 (C-OMe), 159.2 (S-CH,-C), 155.7 (C(=0)-0-C), 125.6
(C-CH-CH-C-OMe), 112.9 (C-CH-C(=0)), 112.6 (C-CH-CH-C-OMe),
1012 (C-CH-C-OMe), 61.2 (N-CH,-C), 559 (O-CHs), 52.8
(N-CH»-CH»-N-CH,, N-CH,-CHp-N-CH,), 41.0 (N-CH-CHg), 37.6
(S-CH,-C), 22.9 (CH-CHs, CH-CHs).

v (em™) = 3331 (w), 3070 (w), 2969 (w), 1714 (s), 1660 (m), 1609 (vs),
1555 (w), 1512 (m), 1463 (w), 1423 (s), 1384 (m), 1363 (w), 1285 (m),
1263 (m), 1227 (s), 1207 (s), 1186 (w), 1132 (vs), 1054 (m), 1022 (s),
986 (), 972 (W), 923 (w), 887 (w), 835 (m), 800 (W), 766 (W), 741 (w),
696 (W), 639 (W), 611 (W), 592 (W), 566 (W), 485 (W), 450 (m), 419 (w).

m/z (%) = 450 (100, [M+H]")

m/z fur C21H27N30482

ber.: 449.1443 gef.: 449.1399
ber.: C:56.10 H: 6.05 N:9.35
gef.. C:55.74 H: 6.24 N:9.01
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Experimenteller Teil

Darstellung

Dithiocarbamat-Derivate

piperazin-1-dithiocarboxylat (254)

AHLw

von (2-(1H-1Indol-3-yl)ethyl)-4-[2-(isopropylamino)-2-oxoethyl]-
Schi32311
M = 404.59 g/mol
)SJ\ ~ NH
(\ N~ ™S C20H28N4O S2

GemalR AAV7 wurden 373 mg N-Isopropyl-2-(piperazin-1-yl)acetamid (2.0 mmol, 1.0 eq),
637 mg Kaliumphosphat (3.0 mmol, 1.5 eq), 0.22 mL Kohlenstoffdisulfid (6.0 mmol, 3.0 eq) und
448 mg 3-(2-Bromethyl)indol (2.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an Kieselgel
(DCM/ MeOH 95:5) ergab 757 mg von 254 (93.6%) in Form eines gelben Feststoffes.

DC:

Fp.:

IH-NMR:

R¢=0.73 (DCM/ MeOH 95:5).
156 °C

(CDCls, 400 MHz), & [ppm] = 8.22 (sbr, 1H, NH), 7.71 (d, *J = 7.8 Hz, 1H,
CH2-C-C-CH), 7.35 (d, %1 =8.7Hz, 1H, N-C-CH), 7.22-7.10 (m, 2H,
C-CH-CH-CH-CH), 7.06 (s, 1H, C-CH-NH), 6.81 (sbr, 1H, C(=0)-NH),
4.50-4.25 (m, 2H, N-CHH-CH,-N-CH,, N-CHH-CHy-N-CH,), 4.17-4.07
(m, 1H, NH-CH), 4.05-381 (m, 2H, N-CHH-CH,-N-CH,,
N-CHH-CH,-N-CH,), 3.65 (t, *J=7.6 Hz, 2H, S-CH»-CH,-C), 3.17 (,
%) =7.6 Hz, 2H, S-CH,-CH,-C), 3.02 (s, 2H, N-CH,-C(=0)), 2.68-2.50 (m,
4H, N-CH2-CH,-N-CH,, N-CH,-CH,-N-CHy), 1.18 (d, *J=6.4 Hz, 6H,
CH3-CH-CHs).
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Experimenteller Teil

BC-NMR:

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

(CDCls, 100 MHz), & [ppm] = 197.9 (C=S), 168.3 (C=0), 136.3
(NH-C-CH), 127.4 (NH-C-C), 122.2 (C-CH-NH), 122.1 (NH-C-CH-CH),
119.5 (NH-C-CH-CH-CH), 119.1 (NH-C-C-CH), 114.5 (NH-CH-C), 111.3
(NH-C-CH), 612  (N-CH»C), 529  (N-CHp-CH,-N-CHy,
N-CH,-CH»-N-CH,), 41.1 (N-CH-CH3), 41.0 (S-CH»-C), 37.7
(S-CH»-CHy), 25.0 (S-CH,-CH5), 22.9 (CH-CHj).

v (em™) = 3351 (w), 3252 (w), 3056 (W), 1661 (s), 1576 (m), 1518 (m),
1461 (s), 1389 (w), 1361 (w), 1339 (w), 1330 (w), 1303 (w), 1286 (s),
1232 (s), 1187 (W), 1133 (s), 1099 (w), 1035 (w), 1020 (m), 1008 (m),
994 (m), 971 (M), 952 (w), 920 (w), 862 (W), 844 (W), 774 (vs), 744 (),
710 (m), 680 (M), 616 (W), 588 (W), 550 (W), 475 (W), 456 (M), 426 (Vs).

m/z (%) = 405 (100, [M+H]")

m/z fur C20H23N4082

ber.: 404.1705 gef.. 404.1705
ber.: C:59.37 H: 6.98 N: 13.85
gef.. C:59.67 H:7.16 N: 13.57
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung  von tert-Butyl-4-[(4-nitrophenyl)methylsulfanylthiocarbonyl]piperazin-1-
carboxylat (244)
Schi32312

ﬁN S/\@\ = 397.51 g/mol
>(O N\) C17H23N304S2

Gemall AAV8 wurden 745 mg N-Boc-Piperazin (4.0 mmol, 1.0 eq), 1.11 mL Triethylamin
(8.0 mmol, 2.0eq), 0.72mL Kohlenstoffdisulfid (12.0 mmol, 3.0eq) und 864 mg
1-(Brommethyl)-4-nitrobenzen (4.0 mmol, 1.0eq) umgesetzt. S&ulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 5:1) ergab 1392 mg von 244 (87.5%) in Form eines farblosen

Feststoffes.

DC: R¢=0.15 (Cyclohexan/ EtOAc 5:1).
Fp.: 78 °C
'H-NMR: (CDCls, 400 MHz), & [ppm] = 8.14 (d, *J = 8.7 Hz, 2H, C-CH-CH-C-NO,,

C-CH-CH-C-NO;), 755 (d, %J=87Hz, 2H, C-CH-CH-C-NO,,
C-CH-CH-C-NO;), 4.68 (s, 2H, S-CH,C), 4.38-420 (m, 2H,
N-CHH-CH,-N-Boc,  N-CHH-CH,-N-Boc),  4.01-379 (m, 2H,
N-CHH-CH,-N-Boc,  N-CHH-CH,-N-Boc),  3.59-3.49  (m,  4H,
N-CH,-CH,-N-Boc, N-CH,-CH,-N-Boc), 1.46 (s, 9H, C-CHs, C-CHs,
C-CHs).

BC-NMR: (CDCls, 100 MHz2), & [ppm] = 195.7 (C=S), 154.5 (C=0), 147.3 (C(NO»)),
144.5 (CH»-C-CH-CH), 130.2 (C(NO,)-CH-CH, C(NO,)-CH-CH), 123.8
(C-CH-CH, C-CH-CH), 80.8 (O-C-(CH3)s), 50.9 (N-CH,-CH,-N-Boc,
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Experimenteller Teil

Dithiocarbamat-Derivate

N-CH,-CH,-N-Boc), 50.1 (N-CH,-CH,-N-Boc, N-CH,-CH,-N-Boc), 40.5
(S-CH,-C), 28.4 (3x CHa).

IR (ATR): v (cm™) = 2981 (w), 2938 (W), 1695 (s), 1600 (w), 1492 (s), 1452 (w),
1426 (w), 1409 (m), 1365 (vs), 1282 (vs), 1268 (m), 1158 (vs), 1120 (vs),
1080 (vs), 1057 (m), 1035 (m), 1010 (m), 993 (m), 935 (s), 892 (W),
859 (s), 815 (W), 804 (m), 758 (m), 723 (w), 686 (W), 669 (W), 632 (W),
550 (W), 500 (W), 484 (W), 460 (W), 434 (W), 419 ().

MS (ESI+): m/z (%) = 398 (100, [M+H]")
HRMS (E|+) : m/z flr C17H23N304S,
ber.: 397.1130 gef.: 397.1113
EA: ber.: C:51.36 H:5.83 N: 10.57
gef.. C:51.36 H:5.92 N: 10.74
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Darstellung

von

Dithiocarbamat-Derivate

tert-Butyl-4-[(4-methylsulfonylphenyl)methylsulfanylthiocarbonyl]-

piperazin-1-carboxylat (382)

>

Schl32313

S

ﬁNJ\S/\@ M: = 430.60 g/mol
O\H/NJ s CisHzsN204Ss

o) o ©

GemalR AAV8 wurden 745 mg N-Boc-Piperazin (4.0 mmol, 1.0eq), 1.11 mL Triethylamin

(8.0 mmol,

0.72 mL  Kohlenstoffdisulfid (12.0 mmol, 3.0eq) und 810 mg

(4-(Brommethyl)phenyl)methylsulfon (4.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 2:1) ergab 1592 mg von 382 (92.5%) in Form eines blassgelben

Feststoffes.

DC:

Fp.:

'H-NMR:

BC-NMR:

R¢=0.15 (Cyclohexan/ EtOAc 2:1).
124 °C

(CDCl;, 400MHz), & [ppm] = 7.85 (d, 3J=85Hz, 2H,
CHy-C-CH-CH-C-SO,;Me, CH,-C-CH-CH-C-SO;Me), 7.57 (d, *J = 8.2 Hz,
2H, CH,-C-CH-CH-C-SO;Me, CH,-C-CH-CH-C-SO,Me), 4.66 (s, 2H,
S-CH,-C), 4.42-4.19 (m, 2H, N-CHH-CH,-N-CH3, N-CHH-CH,-N-CH3),
4.02-3.81 (m, 2H, N-CHH-CH,-N-Boc, N-CHH-CH,-N-Boc), 3.58-3.49
(m, 4H, N-CH,-CH,-N-Boc, N-CH,-CH,-N-Boc), 3.02 (s, 3H, SO,-CHj3),
1.45 (s, 9H, C-CHs, C-CHs, C-CHj3).

(CDCl;, 100 MHz), & [ppm] = 195.9 (C=S), 1545 (C=0), 143.3
(C-SO;Me), 1395  (CHpC-CH-CH,  CH,-C-CH-CH),  130.3
(C-SO,Me-CH-CH, C-SO,Me-CH-CH), 127.6 (C-CH-CH, C-CH-CH),
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

80.8 (O-C-(CHa)s), 60.5 (N-CH,-CH,-N-Boc, N-CH,-CH,-N-Boc), 60.1
(N-CHQ-QHQ-N-BOC, N-CHz-QHz-N-BOC), 44.6 (SOz-QHg), 40.7 (S-QHz-
C), 28.4 (3x CH).

v (em™) = 2980 (w), 2932 (w), 2090 (w), 1691 (), 1597 (w), 1469 (w),
1421 (s), 1365 (w), 1318 (w), 1297 (s), 1283 (s), 1249 (m), 1219 (vs),
1160 (s), 1142 (vs), 1123 (s), 1086 (m), 1019 (m), 993 (m), 972 (w),
949 (m), 934 (m), 861 (w), 816 (w), 795 (w), 775 (s), 730 (w), 691 (w),
637 (w), 553 (m), 533 (M), 515 (s), 475 (W), 437 (W).

m/z (%) = 431 (100, [M+H]")

m/z fur C18H25N204S3

ber.: 430.1055 gef.: 430.0983
ber.: C:50.21 H: 6.09 N: 6.51
gef.. C:49.89 H: 6.10 N: 6.52
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Experimenteller Teil

Darstellung

von

carboxylat (383)

Dithiocarbamat-Derivate

tert-Butyl-4-[(4-cyanphenyl)methylsulfanylthiocarbonyl]piperazin-1-

Schl32314

S

/\N)J\S/\@ M = 377.52 g/mol
>( O\ﬂ/ N \) CN C18H23N302S2

O

GemalR AAV8 wurden 745 mg N-Boc-Piperazin (4.0 mmol, 1.0eq), 1.11 mL Triethylamin

(8.0 mmol,

0.72mL  Kohlenstoffdisulfid (12.0 mmol, 3.0eq) und 784 mg

4-(Brommethyl)benzonitril (4.0 mmol, 1.0 eq) umgesetzt. Sadulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 5:1) ergab 1367 mg von 383 (90.5%) in Form eines farblosen Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

R¢=0.14 (Cyclohexan/ EtOAc 5:1).

106 °C

(CDCls, 400 MHz), & [ppm] = 7.57 (d, 3] = 8.0 Hz, 2H, C-CH-CH-C-CN,
C-CH-CH-C-CN), 7.48 (d, % =82Hz, 2H, C-CH-CH-C-CN,
C-CH-CH-C-CN), 463 (s, 2H, S-CH,-C), 4.40-4.19(m, 2H,
N-CHH-CH,-N-CHj, N-CHH-CH,-N-CHj3), 4.03-3.79 (m, 2H,
N-CHH-CH,-N-Boc,  N-CHH-CH,-N-Boc), 3.58-3.47 (m, 4H,
N-CH,-CH,-N-Boc, N-CH;-CH,-N-Boc), 1.45 (s, 9H, C-CHj, C-CHs,
C-CHsy).

(CDCl;, 100 MHz), & [ppm] = 195.9 (C=S), 168.3 (C=0), 142.3

(C-CH-CH-C-CN), 132.4 (C-CH-CH-C-CN, C-CH-CH-C-CN), 130.1
(C-CH-CH-C-CN, C-CH-CH-C-CN), 118.8 (C-CN), 111.3 (C-CN), 80.8
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Experimenteller Teil

Dithiocarbamat-Derivate

(O-C-(CHa)3), 53.6 (N-CHp-CH-N-Boc, N-CH,-CH,-N-Boc), 53.1
(N-CHQ-QHQ-N-BOC, N-CHz-QHz-N-BOC), 40.9 (S-QHz-C), 28.4 (3X QHg)

IR (ATR): v (em™) = 2970 (w), 2934 (w), 2229 (w), 2113 (w), 2055 (w), 1691 (vs),
1681 (vs), 1606 (w), 1503 (w), 1456 (w), 1401 (vs), 1366 (s), 1283 (m),
1230 (vs), 1161 (vs), 1124 (vs), 1083 (w), 1029 (w), 992 (m), 940 (s),
893 (w), 868 (m), 852 (s), 770 (m), 739 (w), 720 (w), 666 (w), 646 (W),
554 (s), 540 (m), 504 (w), 477 (w), 435 (w), 415 (w).

MS (ESI+): m/z (%) = 378 (100, [M+H]")
HRMS (E|+) : m/z flr C1gH»3N30,S,
ber.: 377.1232 gef.: 377.1221
EA: ber.. C:57.27 H:6.14 N:11.13
gef.. C:57.31 H:6.21 N:11.12
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung  von  tert-Butyl-4-[(2-hydroxy-5-nitrophenyl)methylsulfanylthiocarbonyl]-
piperazin-1-carboxylat (248)
Schl32315

S OH
/\NJ\S M, = 413.51 g/mol

O_. N
>( \ﬂ/ \) C17H23N305S2

o) NO,

Gemall AAV8 wurden 745 mg N-Boc-Piperazin (4.0 mmol, 1.0 eq), 1.11 mL Triethylamin
(8.0mmol, 2.0eq), 0.72mL Kohlenstoffdisulfid (12.0 mmol, 3.0eq) und 928 mg
2-(Brommethyl)-4-nitrophenol (4.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 1:1) ergab 1211 mg von 248 (73.2%) in Form eines blassgelben
Feststoffes.

DC: R¢=0.48 (Cyclohexan/ EtOAc 1:1).
Fp.: 121 °C
'H-NMR: (DMSO-Dg, 400 MHz), & [ppm] = 11.43 (s, 1H, OH), 8.24 (s, 1H,

C-CH-C(NOy)), 802 (dd, 3=89Hz, “=30Hz, 1H,
C(NO,)-CH-CH-C-OH), 6.96 (d, *J = 8.9 Hz, 1H, C(NO,)-CH-CH-C-OH),
451 (s, 2H, S-CH,-C), 4.29-4.09(m, 2H, N-CHH-CHy-N-CHs,
N-CHH-CH,-N-CH3),  4.00-3.78 (m,  2H,  N-CHH-CH,-N-Boc,
N-CHH-CH,-N-Boc),  3.47-336 (m, 4H, N-CH»-CH,-N-Boc,
N-CH,-CH,-N-Boc), 1.37 (s, 9H, C-CHs, C-CHs, C-CHj).

BC-NMR: (DMSO-Dg, 100 MHz), & [ppm] = 195.6 (C=S), 162.6 (C-OH), 154.2
(C=0), 139.7 (C-NO,), 126.9 (C(NO,)-CH-CH-C), 125.7 (C-CH-C(NO,)),
124.4 (S-CH,-C), 115.9 (C(NO,)-CH-CH-C), 79.9 (O-C-(CH3)3), 53.6
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

(N-CH,-CH»-N-Boc, N-CH,-CH,-N-Boc), 53.1 (N-CH,-CH,-N-Boc,
N-CH,-CH,-N-Boc), 35.5 (S-CH,-C), 28.6 (3x CHs).

v (em™) = 3140 (w), 2979 (w), 2920 (w), 1652 (s), 1619 (w), 1595 (w),
1525 (w), 1499 (m), 1459 (m), 1435 (s), 1421 (w), 1392 (w), 1370 (w),
1337 (vs), 1279 (vs), 1225 (vs), 1157 (vs), 1136 (s), 1078 (m), 1045 (m),
1020 (s), 992 (s), 931 (m), 917 (m), 854 (m), 828 (s), 815 (w), 763 (m),
685 (w), 639 (m), 587 (w), 542 (m), 503 (w), 480 (w), 435 (w), 411 (w).

m/z (%) = 414 (100, [M+H]")

m/z fur C17H23N30582

ber.: 413.1079 gef.: 413.1075
ber.: C:49.38 H:5.61 N:10.16
gef.. C:49.21 H:5.48 N:10.10
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von tert-Butyl-4-(cyclohexylmethylsulfanylthiocarbonyl)-piperazin-
1-carboxylat (384)
Schi32316

S
pNJ\S/\O M = 358.56 g/mol
XOYNJ C17Hs0N202S:2

O

GemalR AAV8 wurden 745 mg N-Boc-Piperazin (4.0 mmol, 1.0eq), 1.11 mL Triethylamin
(8.0mmol, 2.0eq), 0.72mL Kohlenstoffdisulfid (12.0 mmol, 3.0eg) wund 0.56 mL
Brommethylcyclohexan (4.0 mmol, 1.0 eq) umgesetzt. S&ulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 5:1) ergab 804 mg von 384 (56.1%) in Form eines blassgelben Feststoffes.

DC: R¢=0.25 (Cyclohexan/ EtOAc 5:1).
Fp.: 102 °C
'H-NMR: (CDCls, 400 MHz), & [ppm] = 4.40-4.19 (m, 2H, N-CHH-CH,-N-CH3,

N-CHH-CH,-N-CHs),  4.13-389(m, 2H,  N-CHH-CH,-N-Boc,
N-CHH-CH,-N-Boc),  3.57-347 (m, 4H, N-CH,-CH,-N-Boc,
N-CH,-CH,-N-Boc), 3.22 (d, %) =6.6 Hz, 2H, S-CH,-CH), 1.87-1.80 (m,
2H, CHcyetonexyh), 1.74-1.59 (M, 4H, CHcyciohexyy S-CH2-CH), 1.46 (s, 9H,
C-CHj3, C-CHgs, C-CHj3), 1.29-1.11 (m, 3H, CHcyclohexyny), 1.05-0.93 (m, 2H,
CH cyclohexyl))-

BC-NMR: (CDCl,, 100 MHz), & [ppm] = 198.5 (C=S), 154.6 (C=0), 80.6
(O-C-(CHs)s), 57.8 (N-CHp-CH,-N-Boc, N-CH,-CH,-N-Boc), 44.5
(S-CHy-CH), 37.3 (S-CH-CH), 32.9 (2X CHcyeonexy)s 28.5 (3% CHa), 26.4
(2x CH cyclohexyt)), 26.1 (CH(cyclohexyt)-
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 2978 (w), 2922 (m), 2852 (W), 2175 (w), 2099 (w), 1942 (w),
1684 (vs), 1463 (m), 1421 (vs), 1366 (m), 1283 (s), 1265 (m), 1238 (w),
1223 (vs), 1163 (vs), 1126 (vs), 1076 (w), 1052 (w), 1020 (s), 1002 (vs),
962 (W), 934 (vs), 894 (w), 865 (m), 839 (w), 819 (W), 770 (w), 755 (W),
652 (W), 623 (W), 557 (W), 538 (m), 505 (W), 476 (W), 440 (W).

m/z (%) = 359 (100, [M+H]")

m/z fur C17H30N20252

ber.: 358.1749 gef.: 358.1722
ber.: C:56.94 H: 8.43 N: 7.81
gef.. C:57.05 H: 8.45 N: 7.85
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von tert-Butyl-4-[(7-methoxy-2-oxochromen-4-yl)methylsulfanylthiocarbonyl]-
piperazin-1-carboxylat (258)
Schl32317

S
O_ N O M = 450.57 g/mol

@) C21H26N205S2

GemalR AAV8 wurden 745 mg N-Boc-Piperazin (4.0 mmol, 1.0eq), 1.11 mL Triethylamin
(8.0mmol, 2.0eq), 0.72mL Kohlenstoffdisulfid (12.0 mmol, 3.0eq) und 1076 mg
4-(Brommethyl)-7-methoxychromen-2-on (4.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie
an Kieselgel (Cyclohexan/ EtOAc 2:1) ergab 1360 mg von 258 (75.5%) in Form eines gelben

Feststoffes.

DC: R¢= 0.25 (Cyclohexan/ EtOAc 2:1).

Fp.: 164 °C

'H-NMR: (CDCl;, 400MHz), & [ppm] = 7.59 (d, 3J=89Hz, 1H,

C-CH-CH-C-O-CH3), 6.86 (dd, %=87Hz, “J=26Hz, 1H,
C-CH-CH-C-O-CH3), 6.82-6.79 (m, 1H, C-CH-C-O-CHs), 6.39 (s, 1H,
C-CH-C=0), 470 (s, 2H, S-CHp-C), 4.38-4.22(m, 2H,
N-CHH-CH,-N-CHs,  N-CHH-CH,-N-CHg),  4.05-3.87 (m,  2H,
N-CHH-CH,-N-Boc, N-CHH-CH,-N-Boc), 3.86 (s, 3H, O-CHs), 3.59-3.47
(m, 4H, N-CH»-CH»-N-Boc, N-CH,-CH»-N-Boc), 1.46 (s, 9H, C-CHs,
C-CH3, C-CHb).
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Experimenteller Teil

BC-NMR:

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

(CDCl;, 100MHz), & [ppm] = 194.7 (C=S), 163.0 (C(=0)-0),
161.0 (C-OMe), 160.2 (S-CH,-C), 155.7 (C(=0)-O-C), 154.5 (C=0),
150.2 (C(=0)-C), 125.6 (C-CH-CH-C-OMe), 112.9 (C-CH-C(=0)),
112.6 (C-CH-CH-C-OMe), 101.2 (C-CH-C-OMe), 80.8 (O-C-(CHs)s),
559 (0O-CHs), 539  (N-CH»-CH»-N-Boc,  N-CH,-CH,-N-Boc),
53.5 (N-CHp-CH>-N-Boc,  N-CHp-CH»-N-Boc), 375  (S-CH,-C),
28.4 (3x CHs).

v (em™) = 3082 (w), 2979 (w), 2931 (w), 1680 (vs), 1604 (m), 1512 (w),
1468 (w), 1456 (m), 1446 (m), 1421 (m), 1403 (m), 1382 (m), 1367 (m),
1357 (m), 1281 (w), 1265 (m), 1221 (vs), 1161 (vs), 1124 (vs), 1079 (m),
1043 (s), 1023 (vs), 987 (w), 937 (s), 894 (w), 858 (m), 838 (s), 813 (W),
768 (W), 750 (m), 671 (W), 639 (W), 611 (w), 539 (m), 480 (W), 456 (W).

m/z (%) = 451 (100, [M+H]")

m/z fur C21H25N20582

ber.: 450.1283 gef.: 450.1252
ber.: C:55.98 H:5.82 N: 6.22
gef.. C:55.78 H: 5.88 N: 6.45
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung  von  tert-Butyl-4-[2-(1H-indol-3-yl)ethylsulfanylthiocarbonyl]piperazin-1-
carboxylat (385)

Schl32318
S ~ 'NH M = 405.58 g/mol
NJ\S =
0 l\(\) C20H27N302S2
1T
O

GemalR AAV8 wurden 745 mg N-Boc-Piperazin (4.0 mmol, 1.0eq), 1.11 mL Triethylamin
(8.0mmol, 2.0eq), 0.72mL Kohlenstoffdisulfid (12.0 mmol, 3.0eq) und 896 mg
3-(2-Bromethyl)indol (4.0 mmol, 1.0eq) umgesetzt. S&ulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 1:1) ergab 1357 mg von 385 (83.7%) in Form eines gelben Feststoffes.

DC: R¢=0.59 (Cyclohexan/ EtOAc 1:1).
Fp.: 142 °C
'H-NMR: (CDCls, 400 MHz), & [ppm] = 8.05 (sbr, 1H, NH), 7.72 (d, ) = 7.8 Hz, 1H,

CH,-C-C-CH), 7.36 (d, % = 8.0 Hz, 1H, N-C-CH), 7.20 (t, %) = 7.5 Hz, 1H,
C-CH-CH-CH-CH), 7.13 (t, 3] = 7.5 Hz, 1H, C-CH-CH-CH-CH), 7.08 (s,
1H,  C-CH-NH),  4.46-423(m,  2H, N-CHH-CH,-N-CH,
N-CHH-CH,-N-CH3),  4.04-3.81(m, 2H,  N-CHH-CH,-N-Boc,
N-CHH-CH,-N-Boc), 3.66 (t, %) = 7.7 Hz, 2H, S-CH,-CH,-C), 3.58-3.49
(M, 4H, N-CH,-CH,-N-Boc, N-CH,-CH,-N-Boc), 3.18 (t, %1 = 7.7 Hz, 2H,
S-CH,-CH,-C), 1.48 (s, 9H, C-CHs, C-CHs, C-CH3).

BC-NMR: (CDCl;, 100 MHz), & [ppm] = 197.9 (C=S), 154.6 (C=0), 136.3
(NH-C-CH), 127.4 (NH-C-C), 122.2 (C-CH-NH), 122.0 (NH-C-CH-CH),
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Experimenteller Teil

Dithiocarbamat-Derivate

119.5 (NH-C-CH-CH-CH), 119.1 (NH-C-C-CH), 114.7 (NH-CH-C), 111.2
(NH-C-CH), 807  (O-C-(CHs)s), 555  (N-CH,-CH,-N-Boc,
N-CH,-CH,-N-Boc), 49.3 (N-CH,-CH,-N-Boc, N-CH,-CH,-N-Boc), 37.6
(S-CH,-CHy), 28.5 (3x CHs), 25.0 (S-CH,-CHy).

IR (ATR): v (em™) = 3434 (w), 3057 (w), 3005 (W), 2979 (w), 2930 (w), 1942 (w),
1667 (vs), 1618 (w), 1550 (w), 1477 (w), 1450 (w), 1416 (vs), 1363 (m),
1338 (w), 1288 (w), 1248 (w), 1223 (m), 1208 (m), 1157 (s), 1119 (m),
1086 (W), 1055 (w), 1031 (m), 995 (m), 937 (s), 870 (w), 817 (W), 774 (W),
734 (vs), 707 (w), 638 (W), 618 (W), 592 (w), 535 (m), 493 (M), 462 (m).

MS (ESI+): m/z (%) = 406 (100, [M+H]")
HRMS (E|+) : m/z fur CooH27N305S,
ber.: 405.1545 gef.: 405.1537
EA: ber.. C:59.23 H: 6.71 N: 10.36
gef.. C:59.40 H: 6.59 N: 10.47
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((4-Nitrophenyl)methyl)piperazin-1-dithiocarboxylathydrochlorid (281)

Gemal

Schi32319
S
ﬁNJ\S r = 333.86 g/mol
_ +
| HZN\) N02 C12H16CIN3O2S2

wurden 1327 mg tert-Butyl-4-[(4-nitrophenyl)methylsulfanyl-

thiocarbonyl]piperazin-1-carboxylat (Schi32312, 244, 3.33 mmol, 1.0 eq) umgesetzt. Es wurden

991 mg von 281 (89.1%) in Form eines farblosen Feststoffes erhalten.

Fp.:

'H-NMR:

BC-NMR:

IR (ATR):

227 °C

(DMSO-Dg, 400 MHz), & [ppm] = 9.72 (sbr, 2H, NH,"), 8.14 (d,
3J=89Hz, 2H, C-CH-CH-C-NO, C-CH-CH-C-NO,), 7.64 (d,
3J=8.7Hz, 2H, C-CH-CH-C-NO,, C-CH-CH-C-NO,), 4.71 (s, 2H,
S-CH»-C), 4.48-4.11 (m, 4H, N-CHp-CH»-NH,", N-CH,-CHy-NH,"),
3.20-3.12 (m, 4H, N-CH,-CHp-NH,", N-CH,-CHp-NH,").

(DMSO-Dg, 100 MHz), & [ppm] = 196.2 (C=S), 147.2 (C(NO,)), 144.4
(CHp-C-CH-CH), 130.9 (C(NO,)-CH-CH, C(NO,)-CH-CH), 124.0
(C-CH-CH, C-CH-CH), 66.9 (N-CH»-CH,-NH,", N-CH,-CH,-NH,"), 42.5
(S-CH,-C).

v (em™) = 3061 (W), 2927 (w), 2780 (w), 1595 (w), 1516 (), 1477 (W),
1414 (m), 1376 (), 1345 (vs), 1318 (w), 1273 (m), 1252 (m), 1190 (w),
1171 (w), 1143 (w), 1116 (w), 1086 (w), 1036 (w), 993 (m), 915 (m),
890 (s), 863 (m), 804 (w), 752 (w), 728 (m), 680 (w), 635 (W), 622 (W),
551 (W), 495 (W), 468 (W), 415 (S).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 298 (100, [M-CI]")

m/z fur 012H15N30252

ber.: 297.0606 gef.: 297.0633
ber.. C:43.17 H: 4.83 N:12.59
gef.: C:43.00 H: 4.62 N: 12.55
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Experimenteller Teil

Darstellung
hydrochlorid (387)

Dithiocarbamat-Derivate

von ((4-Methylsulfonylphenyl)methyl)piperazin-1-dithiocarboxylat-

Schl32320

ﬁN S/\@\ M: = 366.95 g/mol
Cl C13H19CIN2O2S3

Gemal AAV11 wurden 1413 mg tert-Butyl-4-[(4-methylsulfonylphenyl)methylsulfanyl-

thiocarbonyl]-piperazin-1-carboxylat (Schi32313, 382, 3.28 mmol, 1.0 eq) umgesetzt. Es wurden

1084 mg von 387 (90.0%) in Form eines farblosen Feststoffes erhalten.

Fp.:

'H-NMR:

BC-NMR:

IR (ATR):

211 °C

(DMSO-Dg, 400 MHz), & [ppm] = 9.75 (sbr, 2H, NH,"), 7.84 (d,
%)=8.2Hz, 2H, CH,-C-CH-CH-C-SO,Me, CH,-C-CH-CH-C-SO,Me),
7.63 (d, =82 Hz, 2H, CH,-C-CH-CH-C-SO;Me,
CH,-C-CH-CH-C-SO,Me), 4.67 (s, 2H, S-CH»-C), 4.48-4.12 (m, 4H,
N-CH,-CH,-NH,",  N-CH,-CH,-NH,"),  3.22-3.10  (m,  7H,
N-CH,-CH,-NH,", N-CH,-CH,-NH,*, SO,-CHs).

(DMSO-Ds, 100 MHz), & [ppm] = 196.4 (C=S), 143.3 (C-SO,Me), 140.3
(CH,-C-CH-CH), 130.6 (C-SO,Me-CH-CH, C-SO;Me-CH-CH), 127.6
(C-CH-CH, C-CH-CH), 66.9 (N-CH»-CH,-NH,", N-CH,-CH,-NH,"), 44.1
(SO,-CHg), 42.5 (S-CH,-C).

v (em™) = 2914 (w), 2785 (w), 2703 (W), 2451 (w), 1598 (w), 1472 (w),
1419 (m), 1364 (W), 1344 (w), 1317 (w), 1293 (s), 1265 (m), 1245 (m),
1198 (w), 1162 (w), 1145 (vs), 1117 (w), 1090 (w), 1038 (w), 1011 (m),
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Experimenteller Teil

Dithiocarbamat-Derivate

982 (s), 906 (w), 877 (m), 828 (w), 801 (w), 758 (s), 669 (W), 625 (W),
614 (W), 541 (s), 521 (vs), 475 (W), 459 (w), 418 (w).

MS (ESI+): m/z (%) = 331 (100, [M-CI]")
HRMS (E|+) : m/z flr C13H1gN205S;
ber.: 330.0530 gef.: 330.0558
EA: ber.. C:42.55 H: 5.22 N: 7.63
gef.. C:42.59 H:5.23 N:7.71
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((4-Cyanphenyl)methyl)piperazin-1-dithiocarboxylathydrochlorid (388)

Gemal

Schl32321

= 313.87 g/mol
ﬁ N S grmo
2N\) CN C13H16CINsS2

wurden 1176 mg tert-Butyl-4-[(4-cyanphenyl)methylsulfanyl-

thiocarbonyl]piperazin-1-carboxylat (Schi32314, 383, 3.12 mmol, 1.0 eq) umgesetzt. Es wurden

868 mg von 388 (88.7%) in Form eines farblosen Feststoffes erhalten.

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

215°C

(DMSO-Dg, 400 MHz), & [ppm] = 9.68 (sbr, 2H, NH,"), 7.76 (d,
3] = 8.5 Hz, 2H, C-CH-CH-C-CN, C-CH-CH-C-CN), 7.57 (d, %) = 8.5 Hz,
2H, C-CH-CH-C-CN, C-CH-CH-C-CN), 4.65 (s, 2H, S-CH,-C),
4.48-4.13 (m, 4H, N-CH»-CHp-NH,*, N-CH,-CH,-NH,"), 3.21-3.16 (m,
4H, N-CH2-CH,-NH,", N-CH,-CH,-NH,").

(DMSO-Ds, 100 MHz), 5 [ppm] = 196.4 (C=S), 143.2 (C-CH-CH-C-CN),
132.8 (C-CH-CH-C-CN, C-CH-CH-C-CN), 130.7 (C-CH-CH-C-CN,
C-CH-CH-C-CN), 119.3 (C-CN), 110.6 (C-CN), 66.9 (N-CH,-CH,-NH,",
N-CH,-CH,-NH,"), 42.5 (S-CH,-C).

v (em™) = 2978 (w), 2915 (w), 1789 (w), 1592 (w), 1506 (w), 1463 (w),
1429 (s), 1399 (w), 1385 (w), 1366 (w), 1316 (w), 1304 (w), 1262 (m),
1244 (s), 1187 (w), 1164 (m), 1145 (m), 1119 (w), 1088 (w), 1031 (m),
988 (vs), 962 (w), 937 (w), 905 (w), 874 (vs), 831 (w), 810 (w), 752 (w),
676 (w), 639 (w), 610 (w), 553 (s), 540 (W), 478 (w), 466 (W), 424 (m).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 278 (100, [M-CI]")

m/z fur 013H16N352

ber.: 277.0707 gef.: 277.0736
ber.. C:49.75 H:5.14 N: 13.39
gef.: C:49.62 H:5.19 N: 13.48
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Experimenteller Teil

Darstellung

Dithiocarbamat-Derivate

von ((2-Hydroxy-5-nitrophenyl)methyl)piperazin-1-dithiocarboxylat-
hydrochlorid (389)

ﬁNJ\S r = 349.86 g/mol
— H N +
Cl H, J C12H16CINsOsS:

Schl32322

Gemadll AAV11 wurden 1162 mg tert-Butyl-4-[(2-hydroxy-5-nitrophenyl)methylsulfanyl-

thiocarbonyl]-piperazin-1-carboxylat (Schi32315, 248, 2.81 mmol, 1.0 eq) umgesetzt. Es wurden

638 mg von 389 (64.9%) in Form eines farblosen Feststoffes erhalten.

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

218 °C

(DMSO-Dg, 400 MHz), § [ppm] = 11.67 (sbr, 1H, OH), 9.55 (sbr, 2H,
NH,"), 8.24 (s, 1H, C-CH-C(NO,)), 8.03 (dd, %) =9.0 Hz, “J = 2.9 Hz, 1H,
C(NO,)-CH-CH-C-OH), 7.08 (d, *J = 8.9 Hz, 1H, C(NO,)-CH-CH-C-OH),
452 (s, 2H, S-CHx-C), 4.41-413(m, 4H, N-CH,-CH,-NH,",
N-CH,-CH>-NH,"),  3.21-313  (m,  4H,  N-CH,-CH>-NH,",
N-CHa-CH,p-NH,").

(DMSO-Dg, 100 MHz), § [ppm] = 197.1 (C=S), 162.8 (C-OH), 139.6
(C-NO,), 126.9 (C(NO,)-CH-CH-C), 125.8 (C-CH-C(NO,)), 124.0
(S-CH»-C), 1159 (C(NO,)-CH-CH-C), 42.6 (N-CH,-CHo-NH,",
N-CH,-CH,-NH,"), 35.9 (S-CH,-C).

v (cm™) = 3369 (), 2981 (w), 1594 (w), 1524 (w), 1487 (w), 1464 (w),
1431 (m), 1362 (w), 1342 (vs), 1298 (vs), 1259 (m), 1244 (s), 1188 (w),
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Experimenteller Teil

Dithiocarbamat-Derivate

1161 (w), 1138 (w), 1079 (w), 1019 (m), 989 (w), 938 (w), 899 (W),
836 (W), 747 (m), 700 (w), 607 (W), 550 (w), 527 (W), 469 (W), 435 (m).

MS (ESI+): m/z (%) = 314 (100, [M-CI]")
HRMS (E|+) : m/z flr C1oH15N303S,
ber.: 313.0555 gef.: 313.0580
EA: ber.. C:41.20 H: 4.61 N: 12.01
gef.. C:41.19 H: 4.63 N: 12.07
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von (Cyclohexylmethyl)piperazin-1-dithiocarboxylathydrochlorid (390)

GemédR AAV11

Schl32323

M = 294.91 g/mol

ﬁN S
Cl H C12H23CINRS2

wurden 618 mg tert-Butyl-4-(Cyclohexylmethylsulfanylthiocarbonyl)-

piperazin-1-carboxylat (Schi32316, 384, 1.72 mmol, 1.0 eq) umgesetzt. Es wurden 143 mg von

390 (28.2%) in Form eines farblosen Feststoffes erhalten.

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

218 °C

(DMSO-Ds, 400 MHz),  [ppm] = 9.67 (sbr, 2H, NH,"), 4.40-4.14 (m, 4H,
N-CH,-CH,-NH,",  N-CH,-CH,-NH,"), 328 (d, 3J=6.9Hz, 2H,
S-CH,-CH), 3.20-3.09 (m, 4H, N-CH,-CH,-NH,", N-CH-CH,-NH,"),
1.79-169 (M, 2H, CHyoionexyy), 1.67-149 (M, 3H CHcyciohesyl,
S-CH-CH), 121-1.08 (m, 4H, CHyoohexsy)s 1.04-0.88 (m, 2H,
CH cyclohexyl))-

(DMSO-Dg, 100 MHz), & [ppm] = 198.0 (C=S), 44.0 (S-CH,-CH), 42.5
(N-CH»-CH,-NH,*,  N-CH»-CH»-NH,"), 37.2 (S-CH,-CH), 32.7
(2X QH(Cyclohexyl)), 26.3 (2X QH(CycIohexyl)), 26.0 (QH(CycIohexyl))-

v (em™) = 3087 (w), 3009 (m), 2921 (w), 1546 (w), 1474 (w), 1463 (W),
1448 (m), 1403 (w), 1357 (w), 1332 (w), 1308 (w), 1295 (w), 1259 (s),
1251 (w), 1231 (w), 1189 (w), 1141 (m), 1078 (w), 1030 (w), 1012 (m),
1002 (m), 981 (vs), 933 (w), 894 (w), 877 (m), 851 (w), 813 (w), 765 (w),
736 (w), 557 (w), 538 (m), 487 (w), 436 (m), 422 (m), 407 (m).
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 259 (100, [M-CI]")

m/z fur Clezzstz

ber.: 258.1224 gef.: 258.1236
ber.: C:48.87 H: 7.86 N: 9.50
gef.. C:48.76 H: 7.89 N: 9.67
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Experimenteller Teil

Darstellung
hydrochlorid (259)

Dithiocarbamat-Derivate

((7-Methoxy-2-oxochromen-4-yl)methyl)piperazin-1-dithiocarboxylat-

Schl32324

ﬁNs

Cl” H = 386.92 g/mol

C16H19CIN203S2

GemalR AAV11 wurden 1162 mg tert-Butyl-4-[(7-methoxy-2-oxochromen-4-yl)methylsulfanyl-

thiocarbonyl]-piperazin-1-carboxylat (Schi32317, 258, 2.58 mmol, 1.0 eq) umgesetzt. Es wurden

838 mg von 259 (84.0%) in Form eines farblosen Feststoffes erhalten.

Fp.:

'H-NMR:

BC-NMR:

237 °C

(DMSO-Ds, 400 MHz), & [ppm] = 9.66 (sbr, 2H, NH,"), 7.76 (d,
J=87Hz, 1H, C-CH-CH-C-O-CHs;), 7.01-6.90 (m, 2H,
C-CH-CH-C-0-CHjs, C-CH-C-O-CHj), 6.38 (s, 1H, C-CH-C=0), 4.78 (s,
2H, S-CH,-C), 4.48-4.13 (m, 4H, N-CH,-CH-NH,", N-CH,-CHp-NH,"),
383 (5, 3H, O-CHg), 3.23315(m, 4H, N-CHy-CH,-NH,",
N-CH,-CH,-NH,").

(DMSO-Dg, 100 MHz), § [ppm] = 195.5 (C=S), 163.1 (C(=0)-0), 160.5
(C-OMe), 159.2 (S-CH,-C), 155.6 (C(=0)-O-C), 151.5 (C(=0)-C), 126.7
(C-CH-CH-C-OMe), 112.9 (C-CH-C(=0)), 112.2 (C-CH-CH-C-OMe),
101.6 (C-CH-C-OMe), 56.6 (O-CHs), 425 (N-CH,-CH,-NH,",
N-CH,-CH,-NH,"), 37.1 (S-CH,-C).
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Experimenteller Teil

Dithiocarbamat-Derivate

IR (ATR): v (em™) = 3064 (w), 3004 (w), 2909 (w), 1715 (vs), 1605 (s), 1567 (w),
1510 (w), 1469 (w), 1443 (w), 1414 (m), 1383 (m), 1359 (W), 1344 (m),
1315 (w), 1298 (w), 1191 (w), 1150 (s), 1133 (vs), 1080 (w), 1046 (w),
1027 (m), 1009 (vs), 988 (w), 893 (m), 857 (), 842 (vs), 815 (W), 769 (W),
704 (W), 669 (W), 614 (w), 590 (W), 486 (W), 470 (m), 437 (W), 411 ().

MS (ESI+): m/z (%) = 351 (100, [M-CI]")
HRMS (E|+) : m/z fur C12H18N203S,
ber.: 350.0759 gef.: 350.0730
EA: ber.. C:49.67 H: 4.95 N: 7.24
gef.. C:49.40 H: 4.99 N: 7.47
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von (2-(1H-Indol-3-yl)ethyl)piperazin-1-dithiocarboxylathydrochlorid (255)

Gemal

Schl32325

M = 341.92 g/mol
> ~ NH

p N )J\ S = C15H20CINsS2

Im HNT J

wurden 1263 mg tert-Butyl-4-[2-(1H-indol-3-yl)ethylsulfanyl-

thiocarbonyl]piperazin-1-carboxylat (Schi32318, 385, 3.11 mmol, 1.0 eq) umgesetzt. Es wurden

1023 mg von 255 (96.1%) in Form eines hellbraunen Feststoffes erhalten.

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

240 °C

(DMSO-Ds, 400 MHz), & [ppm] = 10.90 (sbr, 1H, NH), 9.72 (sbr, 2H,
NH."), 7.59 (d, %) = 7.7 Hz, 1H, CH,-C-C-CH), 7.32 (d, %) = 8.0 Hz, 1H,
N-C-CH), 7.17 (s, 1H, C-CH-NH), 7.04 (t, 3J=7.0Hz, 1H,
C-CH-CH-CH-CH), 6.96 (t, % =7.0Hz, 1H, C-CH-CH-CH-CH),
4.48-416 (m, 4H, N-CH,-CH,-NH,*, N-CH,-CH,-NH,"), 3.54 (t,
%)=75Hz, 2H, S-CH,-CH,-C), 3.21-3.11 (m, 4H, N-CH,-CH,-NH,",
N-CH,-CH,-NH,"), 3.04 (t, %] = 7.6 Hz, 2H, S-CH,-CH,-C).

(DMSO-Dg, 100 MHz), § [ppm] = 197.8 (C=S), 136.8 (NH-C-CH), 127.5
(NH-C-C), 1235 (C-CH-NH), 1215 (NH-C-CH-CH), 1189
(NH-C-CH-CH-CH), 118.8 (NH-C-C-CH), 113.0 (NH-CH-C), 112.0
(NH-C-CH), 66.9 (N-CHp-CH»-NH,*,  N-CH-CH,-NH,"), 37.8
(S-CH»-CHy), 25.0 (S-CH,-CHy).

v (em™) = 3258 (w), 2922 (w), 2784 (w), 1597 (w), 1491 (w), 1458 (w),
1445 (s), 1407 (w), 1390 (w), 1367 (w), 1316 (w), 1301 (w), 1264 (m),
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

1239 (vs), 1183 (w), 1172 (s), 1134 (w), 1095 (w), 1028 (m), 993 (vs),
962 (W), 903 (W), 871 (w), 860 (W), 817 (W), 779 (W), 758 (vs), 704 (W),
655 (M), 613 (W), 581 (W), 563 (W), 549 (W), 465 (W), 429 (Vs).

m/z (%) = 306 (100, [M-CI]")

m/z fur C15H19N382

ber.: 305.1020 gef.: 305.1052
ber.. C:52.69 H: 5.90 N: 12.29
gef.. C:52.69 H: 5.93 N: 12.27
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Experimenteller Teil

Dithiocarbamat-Derivate

5.9 Aminosaure-Derivate des ((4-Nitrophenyl)methyl)piperazin-1-dithiocarboxylats
59.1 N-Boc-geschitzte  Aminosaure-Derivate des ((4-Nitrophenyl)methyl)-
piperazin-1-dithiocarboxylats

Darstellung von ((4-Nitrophenyl)methyl)-4-[2-(tert-butoxycarbonylamino)acetyl]piperazin-
1-dithiocarboxylat (261)

Schl32336
S
0O ﬁNJ\S/\O\ Mr = 454.56 g/mol
ﬂ\OJ\N/\ﬂ/N\) NO, C19H26N405S2
H ©

Gemal  AAV4  wurden 263mg  Boc-Gly-OH  (1.5mmol, 1.0eq), 505mg
((4-Nitrophenyl)methyl)piperazin-1-dithiocarboxylathydrochlorid (Schl32319, 281, 1.5 mmol,
1.0eqg), 1.01 mL Triethylamin (5.25 mmol, 3.5eq), 338 mg HOBt (2.25 mmol, 1.5eq) und
479 mg EDC-HCI (2.25 mmol, 1.5eq) umgesetzt. Saulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 1:1) ergab 606 mg von 261 (89.0%) in Form eines blassgelben Feststoffes.

DC: R¢=0.30 (Cyclohexan/ EtOAc 1:1).
Fp.: 58 °C
'H-NMR: (CDCls, 400 MHz), & [ppm] = 8.15 (d, ®J = 8.7 Hz, 2H, C-CH-CH-C-NO,,

C-CH-CH-C-NO,), 755 (d, % =89Hz, 2H, C-CH-CH-C-NO,,
C-CH-CH-C-NO,), 5.43 (sbr, 1H, NH), 4.68 (s, 2H, S-CH,-C), 4.47-4.27
(m, 2H, N-CHH-CH,-N-C(=0), N-CHH-CH,-N-C(=0)), 4.23-4.01 (m, 2H,
N-CHH-CH»-N-C(=0),  N-CHH-CH,-N-C(=0)), 3.97 (s, 2H,
NH-CH,-C(=0)), 3.75 (t, 3J=5.2Hz, 2H, N-CH,-CHH-N-C(=0),
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Experimenteller Teil

BC-NMR:

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

N-CH,-CHH-N-C(=0)), 3.55 (t, °J =5.2 Hz, 2H, N-CH,-CHH-N-C(=0),
N-CH,-CHH-N-C(=0)), 1.43 (s, 9H, C-CH3, C-CHs, C-CHy).

(CDCls, 100 MHz), & [ppm] = 196.3 (C=S), 167.6 (C(=0)-N), 155.9
(O-C(=0)-NH), 147.3 (C(NOj)), 1442 (CH,-C-CH-CH), 130.2
(C(NO,)-CH-CH, C(NO,)-CH-CH), 123.8 (C-CH-CH, C-CH-CH), 80.1
(C(CH3)3), 43.5 (NH-CH»-C(=0)), 42.4 (2x N-CH,-CH,-N-C(=0)), 41.2
(2x N-CH,-CH,-N-C(=0)), 40.6 (S-CH,-C), 28.4 (3x CHy).

v (em™) =3327 (w), 3077 (w), 2977 (w), 2931 (w), 1707 (w), 1651 (m),
1600 (w), 1518 (m), 1460 (w), 1414 (w), 1365 (w), 1342 (s), 1282 (W),
1244 (w), 1216 (s), 1158 (vs), 1109 (w), 1049 (w), 994 (m), 961 (m),
859 (m), 801 (W), 762 (W), 687 (W), 550 (w), 490 (w).

miz (%) = 472 (100, [M+NH,]*)

m/z fur C19H25N40582

ber.: 454.1345 gef.. 454.1321
ber.: C:50.20 H:5.77 N: 12.33
gef.. C:50.30 H:5.79 N: 12.03
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Experimenteller Teil

Darstellung  von

Dithiocarbamat-Derivate

((4-Nitrophenyl)methyl)-4-[2-(tert-butoxycarbonylamino)propanoyl]-

piperazin-1-dithiocarboxylat (262)

Gemal AAV4

Schl32337

ﬁNJ\S/\Q\ r = 468.59 g/mol
%OJ\NJ}(NJ NOy,  Ca0H2sN4OsS2
@)

wurden  284mg  Boc-Ala-OH  (1.5mmol, 1.0eq), 505mg

((4-Nitrophenyl)methyl)piperazin-1-dithiocarboxylathydrochlorid (Schl32319, 281, 1.5 mmol,
1.0eqg), 1.01 mL Triethylamin (5.25 mmol, 3.5eq), 338 mg HOBt (2.25 mmol, 1.5eq) und

479 mg EDC-HCI

(2.25 mmol, 1.5eq) umgesetzt. Sdulenchromatographie an Kieselgel

(Cyclohexan/ EtOAc 1:1) ergab 648 mg von 262 (92.2%) in Form eines blassgelben Feststoffes.

DC:

Fp.:

'H-NMR:

R¢= 0.28 (Cyclohexan/ EtOAc 1:1).
143 °C

(CDCls, 400 MHz), 3 [ppm] = 8.15 (d, 3] = 8.7 Hz, 2H, C-CH-CH-C-NO;,
C-CH-CH-C-NO,), 755 (d, %=87Hz, 2H, C-CH-CH-C-NO,,
C-CH-CH-C-NO,), 5.37 (sbr, 1H, NH), 4.68 (s, 2H, S-CH,-C), 4.61 (q,
3J=71Hz, 1H, NH-CH-C(=0)),  4.39-421  (m,  2H,
N-CHH-CH,-N-C(=0), N-CHH-CH,-N-C(=0)), 4.18-4.01 (m, 2H,
N-CHH-CH,-N-C(=0), N-CHH-CH,-N-C(=0)), 3.95-3.85 (m, 2H,
N-CH,-CHH-N-C(=0), N-CH,-CHH-N-C(=0)), 3.63-351 (m, 2H,
N-CH,-CHH-N-C(=0), N-CH,-CHH-N-C(=0)), 1.42 (s, 9H, C-CHs,
C-CHs, C-CH3), 1.30 (d, %J = 6.9 Hz, 3H, CH-CHy).
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Experimenteller Teil

BC-NMR:

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

(CDCl3, 100 MHz), & [ppm] = 196.2 (C=S), 171.9 (C(=0)-N), 155.2
(O-C(=0)-NH), 1473 (C(NOy)), 1443 (CH,-C-CH-CH), 130.2
(C(NO,)-CH-CH, C(NO,)-CH-CH), 123.8 (C-CH-CH, C-CH-CH), 80.0
(C(CHa)3), 46.1 (NH-CH-C(=0)), 44.5 (2x N-CH,-CH2-N-C(=0)), 41.4
(2x N-CH2-CH,-N-C(=0)), 40.6 (S-CH,-C), 28.4 (C-CHj), 19.2
(3x CH-CHy).

v (ecm™) =3503 (w), 2980 (w), 1689 (m), 1653 (s), 1606 (W), 1524 (vs),
1462 (m), 1426 (s), 1383 (w), 1365 (vs), 1314 (w), 1275 (w), 1239 (s),
1219 (w), 1160 (vs), 1107 (w), 1065 (m), 1010 (s), 991 (), 950 (W),
900 (w), 860 (s), 784 (), 710 (M), 639 (W), 563 (W), 529 (w), 492 (m).

m/z (%) = 486 (100, [M+NH.]")

m/z fur C20H23N4O582

ber.: 468.1501 gef.: 468.1498
ber.. C:51.26 H: 6.02 N: 11.96
gef.. C:50.91 H: 6.09 N:11.75
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((4-Nitrophenyl)methyl)-4-[2-(tert-butoxycarbonylamino)-3-carbamoyl]-

piperazin-1-dithiocarboxylat (263)

Schl32338

NH., S

O

HN
/%Ukoo

GemaR  AAV4

(\NJ\S/\Q M, = 511.61 g/mol
N\) NO

2 C21H29Ns06S2

wurden 406 mg  Boc-Asn-OH  (1.75mmol, 1.0eq), 590 mg

((4-Nitrophenyl)methyl)piperazin-1-dithiocarboxylathydrochlorid (Schl32319, 281, 1.75 mmol,
1.0eq), 1.11 mL Triethylamin (6.13 mmol, 3.5eq), 395mg HOBt (2.63 mmol, 1.5eq) und

560 mg EDC-HCI

(2.63 mmol, 1.5eq) umgesetzt. Sdulenchromatographie an Kieselgel

(Cyclohexan/ EtOAc 1:1) ergab 371 mg von 263 (41.5%) in Form eines blassgelben Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

R¢=0.29 (Cyclohexan/ EtOAc 1:1).
77 °C

(CDCls, 400 MHz), & [ppm] = 8.16 (d, 3J = 8.7 Hz, 2H, C-CH-CH-C-NO,,
C-CH-CH-C-NOy), 7.55 (d, %=89Hz, 2H, C-CH-CH-C-NO;,
C-CH-CH-C-NO,), 5.41 (sbr, 1H, NH), 4.92 (t, %=69Hz, 1H,
NH-CH-C(=0)), 4.68 (s, 2H, S-CH,-C), 4.51-433 (m, 2H,
N-CHH-CH,-N-C(=0), N-CHH-CH,-N-C(=0)), 4.27-4.01 (m, 2H,
N-CHH-CH»-N-C(=0), N-CHH-CH,-N-C(=0)), 3.83-3.64 (m, 4H,
N-CH,-CH,-N-C(=0), N-CH,-CH,-N-C(=0)), 2.80-2.74 (m, 2H,
CH-CH,-C(=0)NH,), 1.43 (s, 9H, C-CHs, C-CHs, C-CH3).

(CDCls, 100 MHz), & [ppm] = 196.3 (C=S), 167.9 (C(=0)-N), 154.6

(O-C(=0)-NH), 147.3 (C(NO,)), 1442 (CH,-C-CH-CH), 130.2
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

(C(NO,)-CH-CH, C(NO,)-CH-CH), 123.8 (C-CH-CH, C-CH-CH), 116.5
(C(=O)NH,), 815 (C(CHs)3), 469 (NH-CH-C(=0)), 44.9
(2x N-CH-CH,-N-C(=0)),  41.9  (2x N-CH-CH,-N-C(=0)),  40.6
(S-CH,-C), 28.3 (3x CHs), 22.0 (CH-CH,-C(=0)NH5).

v (em™) = 3310 (w), 2979 (w), 2932 (w), 1706 (m), 1646 (s), 1600 (w),
1519 (vs), 1456 (m), 1416 (vs), 1367 (m), 1344 (vs), 1282 (m), 1249 (w),
1218 (vs), 1157 (vs), 1109 (w), 1046 (w), 1011 (m), 995 (s), 972 (m),
943 (w), 859 (m), 803 (W), 722 (W), 686 (W), 622 (W), 526 (W), 493 (W).

m/z (%) = 512 (100, [M+H]")

m/z fur C21H29N50682

ber.: 511.1559 gef.: 511.1553
ber.: C:49.30 H:5.71 N: 13.69
gef.. C:49.25 H: 5.60 N: 13.83
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((4-Nitrophenyl)methyl)-4-[2-(tert-butoxycarbonylamino)-4-methyl-
sulfanylbutanoyl]piperazin-1-dithiocarboxylat (264)

Schl32339
~s S
o ﬁNJ\S = 528.71 g/mol
%O/U\N N\) /\©\NO2 C22H32N4O5S3
H 0O

Gemal  AAV4  wurden 374mg Boc-Met-OH  (1.5mmol, 1.0eq), 505mg
((4-Nitrophenyl)methyl)piperazin-1-dithiocarboxylathydrochlorid (Schl132319, 281, 1.5 mmol,
1.0eq), 1.01 mL Triethylamin (5.25 mmol, 3.5eq), 338 mg HOBt (2.25 mmol, 1.5eq) und
479 mg EDC-HCIl (2.25mmol, 1.5eq) umgesetzt. S&ulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 1:1) ergab 700 mg von 264 (88.2%) in Form eines blassgelben Feststoffes.

DC: R¢=0.38 (Cyclohexan/ EtOAc 1:1).
Fp.: 49 °C
'H-NMR: (CDCls, 400 MHz), & [ppm] = 8.16 (d, *J = 8.7 Hz, 2H, C-CH-CH-C-NO,,

C-CH-CH-C-NO;), 755 (d, %=87Hz, 2H, C-CH-CH-C-NO,,
C-CH-CH-C-NO,), 5.28 (sbr, 1H, NH), 4.85-4.74 (m, 1H, NH-CH-C(=0)),
4.68 (s, 2H, S-CH,-C), 4.47-4.27 (m, 2H, N-CHH-CH,-N-C(=0),
N-CHH-CH,-N-C(=0)), 4.23-4.01 (m, 2H, N-CHH-CH,-N-C(=0),
N-CHH-CH,-N-C(=0)), 3.91-3.75 (m, 4H, N-CH,-CH,-N-C(=0),
N-CH,-CH»-N-C(=0)), 2.56-2.50 (m, 2H, S-CH,-CH,-CH), 2.09 (s, 1H,
S-CHa), 1.96-1.77 (m, 2H, S-CH,-CH,-CH), 1.42 (s, 9H, C-CHs, C-CHa,
C-CH).
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Experimenteller Teil

BC-NMR:

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

(CDCls, 100 MHz), & [ppm] = 196.1 (C=S), 171.1 (C(=0)-N), 155.6
(O-C(=0)-NH), 1473 (C(NOy)), 1443 (CH,-C-CH-CH), 130.2
(C(NO,)-CH-CH, C(NO,)-CH-CH), 123.8 (C-CH-CH, C-CH-CH), 80.3
(C(CHs)s), 48.9 (NH-CH-C(=0)), 44.6 (2x N-CH,-CH,-N-C(=0)), 41.5
(2x N-CH,-CH,-N-C(=0)), 40.6 (S-CH,-C), 32.9 (S-CH,-CH,-CH), 30.3
(S-CH,-CH,-CH), 28.4 (3x CHa), 15.8 (S-CHy).

v (em™) = 3311 (w), 2977 (w), 2919 (w), 1703 (w), 1641 (s), 1600 (w),
1519 (s), 1416 (vs), 1366 (m), 1343 (vs), 1279 (m), 1217 (vs), 1158 (vs),
1109 (w), 1046 (w), 1011 (s), 994 (), 961 (m), 859 (s), 802 (W), 746 (W),
721 (m), 621 (w), 550 (W), 516 (M), 490 (m), 411 (w).

m/z (%) = 529 (100, [M+H]")

m/z fur C22H32N4O5S3

ber.: 528.1535 gef.: 528.1514
ber.. C:49.98 H: 6.10 N: 10.60
gef.. C:49.98 H:6.18 N: 10.76
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Experimenteller Teil

Darstellung von

Dithiocarbamat-Derivate

tert-Butyl-2-[4-[(4-nitrophenyl)methylsulfanylthiocarbonyl]piperazin-1-

carbonyl]pyrrolidin-1-carboxylat (265)

GemaR  AAV4

Schl32340

M
K\N S/\Q M: = 494.63 g/mol

2 C22H30N4O5S2

wurden  371mg  Boc-Pro-OH  (1.75mmol, 1.0eqg), 590 mg

((4-Nitrophenyl)methyl)piperazin-1-dithiocarboxylathydrochlorid (Schl32319, 281, 1.75 mmol,
1.0eq), 1.11 mL Triethylamin (6.13 mmol, 3.5eq), 395mg HOBt (2.63 mmol, 1.5eq) und

560 mg EDC-HCI

(2.63 mmol, 1.5eq) umgesetzt. Sdulenchromatographie an Kieselgel

(Cyclohexan/ EtOAc 1:1) ergab 733 mg von 265 (84.6%) in Form eines blassgelben Feststoffes.

DC:

Fp.:

IH-NMR:

R¢=0.11 (Cyclohexan/ EtOAc 1:1).
139 °C

(CDCls, 400 MHz), 5 [ppm] = 8.15 (d, 3] = 8.7 Hz, 2H, C-CH-CH-C-NO;,
C-CH-CH-C-NO,), 755 (d, %=89Hz, 2H, C-CH-CH-C-NO,,
C-CH-CH-C-NO,), 4.68 (s, 2H, S-CH,-C), 4.67-462 (m, 1H,
N-CH-C(=0)),  459-441 (m, 2H,  N-CHH-CH,-N-C(=0),
N-CHH-CH,-N-C(=0)), 4.36-4.11 (m, 2H, N-CHH-CH,-N-C(=0),
N-CHH-CH,-N-C(=0)), 3.99-3.81 (m, 2H, N-CH,-CHH-N-C(=0),
N-CH,-CHH-N-C(=0)), 3.75-3.60 (m, 2H, N-CH,-CHH-N-C(=0),
N-CH,-CHH-N-C(=0)), 3.58-3.48 (m, 2H, N-CH,-CH,-CH,-CH),
222204 (m, 2H, N-CHpCH»,-CH,-CH), 190-1.77 (m, 2H,
N-CH,-CH,-CH,-CH), 1.43 (s, 9H, C-CHa, C-CHg, C-CHa).
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Experimenteller Teil

BC-NMR:

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

(CDCls, 100 MHz), & [ppm] = 197.3 (C=S), 171.7 (C(=0)-N), 154.6
(O-C(=0)-NH), 1473 (C(NOy)), 1444 (CH,-C-CH-CH), 130.2
(C(NO,)-CH-CH, C(NO,)-CH-CH), 123.8 (C-CH-CH, C-CH-CH), 79.9
(C(CHs)s), 56.8 (N-CH-C(=0)), 46.9 (2x N-CH,-CH2-N-C(=0)), 44.6
(N-CH,-CH,-CH,-CH), 41.4 (2x N-CH,-CH,-N-C(=0)), 40.6 (S-CH,-C),
29.9 (N-CH,-CH,-CH,-CH), 28.6 (3x CH3), 24.5 (N-CH,-CH,-CH,-CH).

v (cm™) = 2970 (w), 2892 (w), 1689 (vs), 1651 (s), 1599 (w), 1516 (m),
1455 (w), 1423 (s), 1403 (vs), 1351 (w), 1282 (vs), 1245 (w), 1211 (vs),
1189 (w), 1162 (s), 1082 (m), 1027 (w), 996 (s), 978 (m), 920 (w), 876 (w),
855 (m), 757 (w), 725 (m), 643 (w), 592 (w), 518 (w), 467 (w).

m/z (%) = 512 (100, [M+NH,4]")

m/z fur C22H30N4O582

ber.: 494.1658 gef.: 494.1632
ber.. C:53.42 H: 6.11 N: 11.33
gef.. C:53.42 H:6.11 N:11.24
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((4-Nitrophenyl)methyl)-4-[2-(tert-butoxycarbonylamino)-3-(4-
hydroxyphenyl)propanoyl]piperazin-1-dithiocarboxylat (266)

Ho
J\
NH /\N S/\Q M, = 560.68 g/mol

C26H32N406S2

Schl32341

OH

Gemal AAV4  wurden 492mg  Boc-Tyr-OH  (1.75mmol, 1.0eq), 590mg
((4-Nitrophenyl)methyl)piperazin-1-dithiocarboxylathydrochlorid (Schl32319, 281, 1.75 mmol,
1.0eq), 1.11 mL Triethylamin (6.13 mmol, 3.5eq), 395 mg HOBt (2.63 mmol, 1.5eq) und
560 mg EDC-HCI (2.63 mmol, 1.5eq) umgesetzt. S&ulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 2:3) ergab 795 mg von 266 (81.0%) in Form eines blassgelben Feststoffes.

DC: R¢=0.49 (Cyclohexan/ EtOAc 2:3).
Fp.: 97 °C
'H-NMR: (CDCls, 400 MHz), & [ppm] = 8.13 (d, 3J = 8.7 Hz, 2H, C-CH-CH-C-NO,,

C-CH-CH-C-NO,), 752 (d, %=89Hz, 2H, C-CH-CH-C-NO,,
C-CH-CH-C-NO;), 7.02 (d, %=85Hz, 2H, OH-C-CH-CH-C,
HO-C-CH-CH-C), 6.74 (d, 3J=85Hz, 2H, HO-C-CH-CH-C,
HO-C-CH-CH-C), 5.42 (sbr, 1H, NH), 4.79-4.70 (m, 1H, NH-CH-C(=0)),
463 (s, 2H, S-CHy-C), 4.00-3.81 (m, 2H, N-CHH-CH,-N-C(=0),
N-CHH-CH,-N-C(=0)), 3.71-353 (m, 2H, N-CHH-CH,-N-C(=0),
N-CHH-CH,-N-C(=0)), 3.44-3.23 (m, 2H, N-CH,-CHH-N-C(=0),
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Experimenteller Teil

BC-NMR:

IR (ATR):

MS (ESI-):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

N-CH,-CHH-N-C(=0)), 3.19-3.00 (m, 2H, N-CH,-CHH-N-C(=0),
N-CH,-CHH-N-C(=0)), 2.91-2.83 (m, 2H, CH-CH,-C), 1.41 (s, 9H,
C-CHs, C-CHs, C-CH3).

(CDCls, 100 MHz), & [ppm] = 195.8 (C=S), 171.2 (C(=0)-N), 155.5
(O-C(=0)-NH), 147.3 (C(NOp), 1443 (S-CH,C-CH-CH), 130.7
(C(NO,)-CH-CH,  C(NO)-CH-CH),  130.2  (CH-CH-C-OH,
CH-CH-C-OH), 127.6 (C-OH), 123.8 (C-CH-CH, C-CH-CH), 1217
(CH-CH,-C), 1157 (CH-C-OH, CH-C-OH), 80.5 (C(CHs);), 51.4
(NH-CH-C(=0)), 445 (2X N-CH,-CH,-N-C(=0)), 41.2
(2 N-CH,-CH,-N-C(=0)), 40.6 (S-CHp-C), 39.5 (CH-CH,-C), 28.4
(3x CH).

v (em™) = 2977 (w), 2932 (w), 1763 (W), 1703 (w), 1638 (w), 1598 (w),
1516 (s), 1450 (w), 1416 (m), 1366 (w), 1344 (vs), 1278 (w), 1217 (s),
1158 (vs), 1105 (w), 1045 (w), 1011 (m), 995 (m), 859 (w), 802 (W),
721 (W), 686 (W), 622 (w), 537 (m), 491 (w).

m/z (%) = 559 (100, [M-H]")

m/z fur C25H32N40582

ber.: 560.1763 gef.. 560.1726
ber.: C:55.70 H:5.75 N:9.99
gef.. C:56.04 H: 5.90 N: 9.69
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Experimenteller Teil

Darstellung  von

Dithiocarbamat-Derivate

((4-Nitrophenyl)methyl)-4-[3-(tert-butoxycarbonylamino)propanoyl]-

piperazin-1-dithiocarboxylat (267)

GemakR  AAV4

Schl32342

2

H ﬁN)LS : = 468.59 g/mol
>(o N N_J n
hig \/\ﬂ/ NO C20H28N4OsS2

O

wurden 284 mg  Boc-p-Ala-OH  (L.5mmol, 1.0eq), 505mg

((4-Nitrophenyl)methyl)piperazin-1-dithiocarboxylathydrochlorid (Schl32319, 281, 1.5 mmol,
1.0eqg), 1.01 mL Triethylamin (5.25 mmol, 3.5eq), 338 mg HOBt (2.25 mmol, 1.5eq) und

479 mg EDC-HCI

(2.25 mmol, 1.5eq) umgesetzt. Sdulenchromatographie an Kieselgel

(Cyclohexan/ EtOAc 1:3) ergab 650 mg von 267 (92.5%) in Form eines blassgelben Feststoffes.

DC:

Fp.:

'H-NMR:

R¢= 0.34 (Cyclohexan/ EtOAc 1:3).
49 °C

(CDCls, 400 MHz), 5 [ppm] = 8.16 (d, ] = 8.7 Hz, 2H, C-CH-CH-C-NO,,
C-CH-CH-C-NO,), 755 (d, % =89Hz, 2H, C-CH-CH-C-NO,,
C-CH-CH-C-NO,), 5.20 (sbr, 1H, NH), 4.68 (s, 2H, S-CH,-C), 4.47-4.29
(m, 2H, N-CHH-CH,-N-C(=0), N-CHH-CH,-N-C(=0)), 4.13-3.95 (m, 2H,
N-CHH-CH,-N-C(=0), N-CHH-CH,-N-C(=0)), 3.74 (t, 3] =5.2 Hz, 2H,
N-CH,-CHH-N-C(=0), N-CH,-CHH-N-C(=0)), 3.58 (t, 3] =5.0 Hz, 2H,
N-CH,-CHH-N-C(=0), N-CH,-CHH-N-C(=0)), 3.43 (t, 3] = 5.6 Hz, 2H,
NH-CH,-CH,-C(=0)), 2.53 (t, °J = 5.7 Hz, 2H, NH-CH,-CH,-C(=0)), 1.42
(s, 9H, C-CH3, C-CHa, C-CHy).
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Experimenteller Teil

BC-NMR:

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

(CDCls, 100 MHz), & [ppm] = 196.1 (C=S), 170.6 (C(=0)-N), 156.1
(O-C(=0)-NH), 1473 (C(NOy)), 1443 (CH,-C-CH-CH), 130.2
(C(NO,)-CH-CH, C(NO,)-CH-CH), 123.8 (C-CH-CH, C-CH-CH), 79.5
(C(CHs)3), 44.3 (2x N-CH,-CH,-N-C(=0)), 40.7
(2x N-CH,-CH,-N-C(=0)), 40.6 (S-CH,-C), 36.3 (NH-CH,-CH,-C(=0)),
33.6 (NH-CH,-CH,-C(=0)), 28.5 (3x CH3).

v (em™) = 2977 (w), 2932 (w), 1703 (m), 1639 (s), 1600 (w), 1518 (s),
1458 (w), 1415 (vs), 1365 (m), 1343 (vs), 1279 (s), 1244 (m), 1216 (vs),
1160 (vs), 1108 (w), 1070 (w), 1012 (s), 994 (vs), 859 (m), 802 (w),
758 (W), 687 (W), 622 (W), 524 (m), 491 (w), 411 (w).

m/z (%) = 469 (40, [M+H]"), 486 (100, [M+NH.]")

m/z fur C20H23N4O582

ber.: 468.1501 gef.: 468.1501
ber.. C:51.26 H: 6.02 N: 11.96
gef.. C:51.14 H: 6.06 N:11.80
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung  von  ((4-Nitrophenyl)methyl)-4-[2-(tert-butoxycarbonylamino)-3-hydroxy-
propanoyl]piperazin-1-dithiocarboxylat (268)
Schl32354

S
o © HﬁN)L Sn = 484.59 g/mol
4\ OJJ\ N J%( N \) NOo C20H28N406S2
H 0O
Gemal  AAV4  wurden 308mg  Boc-Ser-OH  (1.5mmol, 1.0eq), 505mg
((4-Nitrophenyl)methyl)piperazin-1-dithiocarboxylathydrochlorid (Schl32319, 281, 1.5 mmol,
1.0eqg), 1.01 mL Triethylamin (5.25 mmol, 3.5eq), 338 mg HOBt (2.25 mmol, 1.5eq) und

479 mg EDC-HCI (2.25 mmol, 1.5eq) umgesetzt. Saulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 1:1) ergab 524 mg von 268 (72.1%) in Form eines blassgelben Feststoffes.

DC: R¢=0.11 (Cyclohexan/ EtOAc 1:1).
Fp.: 161 °C
'H-NMR: (CDCls, 400 MHz), & [ppm] = 8.16 (d, *J = 8.7 Hz, 2H, C-CH-CH-C-NO,,

C-CH-CH-C-NO,), 755 (d, %=87Hz, 2H, C-CH-CH-C-NO,,
C-CH-CH-C-NO,), 5.60 (sbr, 1H, NH), 4.68 (s, 2H, S-CH,-C), 4.64-4.60
(m, 1H, NH-CH-C(=0)), 4.49-4.25 (m, 2H, N-CHH-CH,-N-C(=0),
N-CHH-CH,-N-C(=0)), 4.21-3.95 (m, 2H, N-CHH-CH,-N-C(=0),
N-CHH-CH,-N-C(=0)), 3.88 (t, %) = 6.5 Hz, 2H, CH-CH,-OH), 3.72 (t,
3] =5.2 Hz, 2H, N-CH»-CHH-N-C(=0), N-CH,-CHH-N-C(=0)), 3.68 (t,
3] = 5.4 Hz, 2H, N-CH,-CHH-N-C(=0), N-CH,-CHH-N-C(=0)), 2.46 (sbr,
1H, OH), 1.43 (s, 9H, C-CH3, C-CHs, C-CHy).
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Experimenteller Teil

BC-NMR:

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

(CDCls, 100 MHz), & [ppm] = 196.2 (C=S), 170.4 (C(=0)-N), 155.7
(O-C(=0)-NH), 1473 (C(NOy)), 1443 (CH,-C-CH-CH), 130.2
(C(NO,)-CH-CH, C(NO,)-CH-CH), 123.8 (C-CH-CH, C-CH-CH), 80.8
(C(CH3)s), 64.1 (CH-CH»-OH), 511 (NH-CH-C(=0)), 447
(2x N-CH,-CH,-N-C(=0)),  41.6  (2x N-CH,-CH,-N-C(=0)),  40.6
(S-CH,-C), 28.4 (3x CH3).

v (cm™®) = 2720 (w), 2454 (w), 1646 (s), 1609 (W), 1537 (m), 1459 (m),
1423 (m), 1398 (w), 1346 (vs), 1314 (w), 1280 (m), 1215 (s), 1161 (m),
1107 (w), 1017 (m), 993 (s), 936 (W), 863 (m), 800 (w), 705 (M), 625 (W),
550 (w), 508 (W), 492 (m).

m/z (%) = 485 (100, [M+H]"), 502 (50, [M+NHJ]"

m/z fur C20H23N40682

ber.: 484.1450 gef.: 484.1447
ber.: C:49.57 H: 5.82 N: 11.56
gef.. C:49.61 H:5.78 N: 11.47
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Experimenteller Teil

5.9.2

Dithiocarbamat-Derivate

Hydrochloride der Aminosaure-Derivate des

((4-Nitrophenyl)methyl)piperazin-1-dithiocarboxylats

Darstellung von ((4-Nitrophenyl)methyl)-4-(2-aminoacetyl)piperazin-1-dithiocarboxylat-

hydrochlorid (269)

Schl32343

S

2

pNJ\S/\Q\ M = 390.91 g/mol
Cl H3+ N/\H/NJ NO C14H19CIN4O3S2
O

GemalR AAV11 wurden 350 mg ((4-Nitrophenyl)methyl)-4-[2-(tert-butoxycarbonylamino)-
acetyl]piperazin-1-dithiocarboxylat (Schl32336, 261, 0.77 mmol, 1.0 eq) umgesetzt. Es wurden

286 mg von 269 (94.9%) in Form eines blassgelben Feststoffes erhalten.

Fp.:

'H-NMR:

BC-NMR:

243 °C

(DMSO-Ds, 400 MHz), 5 [ppm] = 8.28 (sbr, 3H, NHz), 8.14 (d,
3J=85Hz, 2H, C-CH-CH-C-NO,, C-CH-CH-C-NO;), 7.64 (d,
3J=85Hz, 2H, C-CH-CH-C-NO,, C-CH-CH-C-NO,), 4.72 (s, 2H,
S-CH,-C), 4.33-4.16 (m, 2H, N-CHH-CH,-N-C(=0),
N-CHH-CH,-N-C(=0)), 4.09-3.90 (m, 2H, N-CHH-CH,-N-C(=0),
N-CHH-CH,-N-C(=0)), 3.84 (s, 2H, CH,-C(=0)), 3.62 (t, °J = 5.2 Hz, 2H,
N-CH,-CHH-N-C(=0), N-CH,-CHH-N-C(=0)), 3.56 (t, 3] = 4.9 Hz, 2H,
N-CH,-CHH-N-C(=0), N-CH,-CHH-N-C(=0)).

(DMSO-Ds, 100 MHz), & [ppm] = 195.1 (C=S), 165.6 (C(=0)-NH), 147.2
(C(NO,), 1457  (CH,-C-CH-CH), 1309  (C(NO,)-CH-CH,
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

C(NO)-CH-CH), 124.0 (C-CH-CH, C-CH-CH), 66.9 (CH,-C(=0)), 43.3
(2X N-QHQ-QHQ-N'C(:O)), 41.3 (S-gHz-C).

v (em™) = 3003 (W), 2886 (W), 2709 (W), 2628 (w), 1707 (w), 1651 (vs),
1600 (m), 1518 (m), 1460 (w), 1414 (w), 1365 (w), 1342 (s), 1282 (w),
1244 (w), 1216 (s), 1158 (vs), 1109 (w), 1049 (w), 994 (m), 961 (m),
924 (vs), 859 (m), 801 (W), 762 (), 687 (W), 550 (W), 490 (w).

m/z (%) = 355 (100, [M-CI]")

m/z fur C14H13N40382

ber.: 354.0820 gef.: 354.0821
ber.. C:43.02 H: 4.90 N: 14.33
gef.. C:42.95 H: 4.83 N: 14.37
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Experimenteller Teil

Darstellung

Dithiocarbamat-Derivate

von ((4-Nitrophenyl)methyl)-4-(2-aminopropanoyl)piperazin-1-

dithiocarboxylathydrochlorid (270)

Schl32344

S

ﬁNJ\S/\@ M: = 404.94 g/mol
Cl H3+NJ§(N\) NO C15H21CIN4O3S2

2
O

Gemadll AAV11 wurden 468 mg ((4-Nitrophenyl)methyl)-4-[2-(tert-butoxycarbonylamino)-

propanoyl]piperazin-1-dithiocarboxylat (Schl32337, 262, 1.00 mmol, 1.0 eq) umgesetzt. Es

wurden 360 mg von 270 (88.9%) in Form eines farblosen Feststoffes erhalten.

Fp.:

'H-NMR:

BC-NMR:

265 °C

(DMSO-Dg, 400 MHz), & [ppm] = 8.31 (sbr, 3H, NHs"), 8.14 (d,
%)=8.7Hz, 2H, C-CH-CH-C-NO,, C-CH-CH-C-NO,), 7.64 (d,
%)=8.9Hz, 2H, C-CH-CH-C-NO,, C-CH-CH-C-NO,), 4.72 (s, 2H,
S-CH,-C), 4.32 (q, %)=6.9Hz, 1H, CH-C(=0)), 4.19-4.00 (m, 2H,
N-CHH-CH»-N-C(=0), N-CHH-CH,-N-C(=0)), 3.98-381 (m, 2H,
N-CHH-CH,-N-C(=0), N-CHH-CH,-N-C(=0)), 3.75-3.66 (m, 2H,
N-CH,-CHH-N-C(=0), N-CH,-CHH-N-C(=0)), 3.63-3.47 (m, 2H,
N-CH,-CHH-N-C(=0), N-CH,-CHH-N-C(=0)), 1.31 (d, 3J = 6.9 Hz, 3H,
CH-CHj).

(DMSO-Dg, 100 MHz), & [ppm] = 195.2 (C=S), 169.0 (C(=0)-N), 147.2
(C(NOy)), 1457  (CHp,-C-CH-CH), 1309  (C(NO,)-CH-CH,
C(NO,)-CH-CH), 124.0 (C-CH-CH, C-CH-CH), 46.5 (CH-C(=0)), 44.0
(2X N-CHp-CH»-N-C(=0)), 417  (2x N-CH,-CH»-N-C(=0)), 405
(S-CH,-C), 16.7 (CH-CHy).
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 3003 (W), 2886 (W), 2709 (W), 2628 (W), 1707 (w), 1651 (vs),
1600 (m), 1518 (m), 1460 (w), 1414 (w), 1365 (w), 1342 (s), 1282 (w),
1244 (w), 1216 (s), 1158 (vs), 1109 (w), 1049 (w), 994 (m), 961 (m),
924 (vs), 859 (m), 801 (w), 762 (w), 687 (W), 550 (W), 490 (w).

m/z (%) = 369 (100, [M-CIT)

m/z fur C15H20N403SZ

ber.: 368.0977 gef.: 368.0986
ber.. C:44.49 H:5.23 N: 13.84
gef.. C:44.19 H:5.26 N: 13.74
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((4-Nitrophenyl)methyl)-4-(2-amino-3-carbamoylpropanoyl)piperazin-1-
dithiocarboxylathydrochlorid (271)

Schl32345

ﬁNJ\S/\@ M, = 447.96 g/mol
Cl H3+N NJ NO C16H22CINsO4S2

O

Gemall AAV11 wurden 349 mg ((4-Nitrophenyl)methyl)-4-[2-(tert-butoxycarbonylamino)-3-

carbamoyl]piperazin-1-dithiocarboxylat (Schl32338, 263, 0.68 mmol, 1.0 eq) umgesetzt. Es

wurden 251 mg von 271 (82.3%) in Form eines blassgelben Feststoffes erhalten.

Fp.:

'H-NMR:

BC-NMR:

115°C

(DMSO-Ds, 400 MHz), & [ppm] = 8.82 (sbr, 3H, NHz"), 8.14 (d,
3J=8.7Hz, 2H, C-CH-CH-C-NO, C-CH-CH-C-NO,), 7.64 (d,
3J=8.9Hz, 2H, C-CH-CH-C-NO,, C-CH-CH-C-NO,), 4.72 (s, 2H,
S-CH»-C), 455-4.47 (m, 1H, CH-C(=0)), 4.40-429 (m, 2H,
N-CHH-CH,-N-C(=0), N-CHH-CH,-N-C(=0)), 4.25-4.11 (m, 2H,
N-CHH-CH,-N-C(=0), N-CHH-CH,-N-C(=0)), 3.90-3.79 (m, 2H,
N-CH,-CHH-N-C(=0), N-CH,-CHH-N-C(=0)), 3.77-3.60 (m, 2H,
N-CH,-CHH-N-C(=0),  N-CH,-CHH-N-C(=0)), 352 (sbr, 2H,
C(=0)-NH,), 3.20-3.04 (m, 2H, CH-CH,-C(=0)NH5).

(DMSO-Dg, 100 MHz), & [ppm] = 195.3 (C=S), 166.0 (C(=0)-N), 147.2
(C(NOy)), 1457  (CHp,-C-CH-CH), 1309  (C(NO,)-CH-CH,
C(NO,)-CH-CH), 124.0 (C-CH-CH, C-CH-CH), 116.6 (C(=0)NHy), 45.9
(CH-C(=0)), 44.4 (2x N-CH,-CH,-N-C(=0)), 42.1
(2x N-CH,-CH,-N-C(=0)), 40.4 (S-CH,-C), 19.8 (CH-CH,-C(=0)NH,).
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

v (cm™) = 2960 (w), 2842 (w), 1726 (w), 1652 (s), 1599 (s), 1515 (s),
1469 (vs), 1417 (w), 1344 (vs), 1282 (m), 1217 (s), 1161 (w), 1109 (m),
1015 (s), 996 (s), 950 (w), 871 (m), 860 (m), 820 (W), 802 (W), 757 (w),
714 (m), 688 (W), 623 (W), 522 (s), 492 (W).

m/z (%) = 412 (100, [M-CI]")

m/z fur C16H21N5O482

ber.: 411.1035 gef.: 411.1031
ber.: C:42.90 H:4.95 N: 15.63
gef.. C:42.75 H: 5.05 N: 15.66
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((4-Nitrophenyl)methyl)-4-(2-amino-4-methylsulfanylbutanoyl)piperazin-1-
dithiocarboxylathydrochlorid (272)

Schl32346

ﬁN)LS M: = 465.05 g/mol
CI_H3+N N\) [ j\NOZ C17H25CIN2O3S3

O

Gemall AAV11 wurden 354 mg ((4-Nitrophenyl)methyl)-4-[2-(tert-butoxycarbonylamino)-4-

methylsulfanylbutanoyl]piperazin-1-dithiocarboxylat (Schl32339, 264, 0.67 mmol, 1.0eq)

umgesetzt. Es wurden 271 mg von 272 (86.9%) in Form eines gelben Feststoffes erhalten.

Fp.:

IH-NMR:

BC-NMR:

(DMSO-Dg, 400 MHz), & [ppm] = 8.39 (sbr, 3H, NH3"), 8.15 (d,
3J=89Hz, 2H, C-CH-CH-C-NO,, C-CH-CH-C-NO;), 7.64 (d,
3J=8.7Hz, 2H, C-CH-CH-C-NO,, C-CH-CH-C-NO,), 4.73 (s, 2H,
S-CH,-C), 4.40-433 (m, 1H, CH-C(=0)), 4.17-4.00 (m, 2H,
N-CHH-CH,-N-C(=0), N-CHH-CH,-N-C(=0)), 3.98-3.81 (m, 2H,
N-CHH-CH,-N-C(=0), N-CHH-CH,-N-C(=0)), 3.77-353 (m, 4H,
N-CH,-CH»-N-C(=0), N-CH,-CH,-N-C(=0)), 2.63-2.48 (m, 2H,
S-CH,-CH,-CH), 2.03 (s, 1H, S-CHj), 1.98-1.89 (m, 2H, S-CH,-CH,-CH).

(DMSO-Ds, 100 MHz), 5 [ppm] = 195.2 (C=S), 167.9 (C(=0)-N), 147.2
(C(NOy)), 1457  (CHp,-C-CH-CH), 1309  (C(NO,)-CH-CH,
C(NO,)-CH-CH), 124.0 (C-CH-CH, C-CH-CH), 49.3 (CH-C(=0)), 44.1
(2x N-CH-CH,-N-C(=0)),  41.7  (2x N-CH-CH,-N-C(=0)),  40.0
(S-CH,-C), 30.7 (S-CH,-CH,-CH), 28.7 (S-CH,-CH,-CH), 14.9 (S-CHy).
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

v (cm™) = 2916 (w), 2853 (w), 1650 (m), 1598 (w), 1516 (s), 1469 (m),
1416 (s), 1343 (vs), 1279 (m), 1239 (s), 1158 (m), 1107 (w), 1011 (m),
993 (s), 957 (m), 859 (M), 748 (W), 722 (M), 632 (W), 532 (W), 487 (W).

m/z (%) = 429 (100, [M-CI]")

m/z fur C17H24N40353

ber.: 428.1011 gef.: 428.1031
ber.. C:43.91 H: 5.42 N: 12.05
gef.. C:44.01 H: 5.50 N: 12.09
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Experimenteller Teil

Darstellung

Dithiocarbamat-Derivate

von ((4-Nitrophenyl)methyl)-4-(pyrrolidin-2-carbonyl)piperazin-1-

dithiocarboxylathydrochlorid (273)

Gemal

Schl32347

pNJ\S/\@ r = 430.97 g/mol
_(&(NJ NO,  CiHxsCINO3S:

H, O

wurden 574 mg tert-Butyl-2-[4-[(4-nitrophenyl)methylsulfanyl-

thiocarbonyl]piperazin-1-carbonyl]pyrrolidin-1-carboxylat (Schl32340, 265, 1.16 mmol, 1.0 eq)

umgesetzt. Es wurden 341 mg von 273 (68.2%) in Form eines blassgelben Feststoffes erhalten.

Fp.:

'H-NMR:

BC-NMR:

231°C

(DMSO-Ds, 400 MHz), § [ppm] = 10.30 (sbr, 1H, NHH"), 8.47 (sbr, 1H,
NHH"), 8.14 (d, %J=8.9 Hz, 2H, C-CH-CH-C-NO,, C-CH-CH-C-NO,),
7.64 (d, 31 =8.7 Hz, 2H, C-CH-CH-C-NO,, C-CH-CH-C-NO;), 4.72 (s,
2H, S-CH,-C), 4.61-4.53 (m, 1H, N-CH-C(=0)), 4.39-4.15 (m, 2H,
N-CHH-CH»-N-C(=0), N-CHH-CH,-N-C(=0)), 4.10-3.90 (m, 2H,
N-CHH-CH,-N-C(=0), N-CHH-CH,-N-C(=0)), 3.75-3.68 (m, 2H,
N-CH,-CHH-N-C(=0), N-CH,-CHH-N-C(=0)), 3.65-351 (m, 2H,
N-CH,-CHH-N-C(=0), N-CHp-CHH-N-C(=0)), 3.27-3.09 (m, 2H,
N-CH,-CHp-CH,-CH), 2.36-2.29 (m, 1H, N-CHy-CH,-CHH-CH),
1.95-1.74 (M, 3H, N-CH,-CH,-CHH-CH, N-CH,-CH,-CH,-CH).

(DMSO-Ds, 100 MHz), & [ppm] = 1952 (C=S), 167.6 (C(=0)-N),
147.2 (C(NOy)), 1457 (CH,-C-CH-CH), 1309 (C(NO,)-CH-CH,
C(NO,)-CH-CH), 124.0 (C-CH-CH, C-CH-CH), 57.9 (N-CH-C(=0)),
46.2 (2x N-CH,-CH,-N-C(=0)), 44.0 (N-CH,-CH,-CH,-CH),
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

41.9 (2x N-CH,-CH,-N-C(=0)), 40.6 (S-CH,-C), 29.9
(N-CH,-CH,-CH,-CH), 24.2 (N-CH,-CH,-CH,-CH).

v (em™) = 2720 (w), 2454 (w), 1646 (s), 1609 (w), 1537 (m), 1459 (m),
1423 (m), 1398 (w), 1346 (vs), 1314 (w), 1280 (m), 1215 (s), 1161 (m),
1107 (w), 1017 (m), 993 (s), 936 (w), 863 (m), 800 (w), 705 (M), 625 (W),
550 (w), 508 (w), 492 (m).

m/z (%) = 395 (100, [M-CI]")

m/z fur C17H22N403SZ

ber.: 394.1133 gef.: 394.1158
ber.. C:47.38 H:5.38 N: 13.00
gef.. C:47.31 H:5.33 N: 13.07
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Experimenteller Teil

Darstellung

Dithiocarbamat-Derivate

von ((4-Nitrophenyl)methyl)-4-[2-amino-3-(4-hydroxyphenyl)-

propanoyl]piperazin-1-dithiocarboxylathydrochlorid (274)

Schl32348

“NH3 ﬁN s“@
M = 497.03 g/mol

C21H25CIN24O4S2

Gemall AAV11 wurden 537 mg ((4-Nitrophenyl)methyl)-4-[2-(tert-butoxycarbonylamino)-3-(4-

hydroxyphenyl)propanoyl]piperazin-1-dithiocarboxylat (Schl32341, 266, 0.96 mmol, 1.0 eq)

umgesetzt. Es wurden 388 mg von 274 (81.3%) in Form eines gelben Feststoffes erhalten.

Fp.:

IH-NMR:

BC-NMR:

146 °C

(DMSO-Dg, 400 MHz), & [ppm] = 9.44 (sbr, 1H, OH), 8.39 (sbr, 3H,
NH3"), 8.14 (d, ) =8.7 Hz, 2H, C-CH-CH-C-NO,, C-CH-CH-C-NO,),
7.63 (d, 3J=8.7 Hz, 2H, C-CH-CH-C-NO,, C-CH-CH-C-NO,), 6.99 (d,
3] = 8.2 Hz, 2H, OH-C-CH-CH-C, HO-C-CH-CH-C), 6.69 (d, % = 8.5 Hz,
2H, HO-C-CH-CH-C, HO-C-CH-CH-C), 4.69 (s, 2H, S-CH,-C), 4.49-4.43
(m, 1H, CH-C(=0)), 3.60-3.40 (m, 8H, N-CH,-CH,-N-C(=0),
N-CH,-CH,-N-C(=0)), 3.10-2.94 (m, 2H, CH-CH,-C).

(DMSO-Dg, 100 MHz), & [ppm] = 195.0 (C=S), 167.9 (C(=0)-N), 157.3
(C-OH), 147.1 (C(NOy)), 145.6 (S-CH,-C-CH-CH), 131.2 (CH-CH-C-OH,

CH-CH-C-OH), 1309 (C(NO,)-CH-CH, C(NO,)-CH-CH), 124.8

(CH-CH,-C), 124.0 (C-CH-CH, C-CH-CH), 115.9 (CH-C-OH, CH-C-OH),
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

50.7  (CH-C(=0)), 442  (2xN-CH;-CH»-N-C(=0)),  41.6
(2x N-CH,-CH,-N-C(=0)), 40.6 (S-CH,-C), 36.6 (CH-CH,-C).

v (em™) = 2916 (w), 2853 (w), 1650 (m), 1598 (w), 1516 (s), 1469 (m),
1416 (s), 1343 (vs), 1279 (m), 1239 (s), 1216 (w), 1158 (m), 1107 (w),
1011 (m), 993 (s), 957 (m), 859 (m), 802 (W), 748 (w), 722 (m), 632 (W),
532 (), 487 (W).

m/z (%) = 461 (100, [M-CI]")

m/z fur C21H24N4O482

ber.: 460.1239 gef.: 460.1268
ber.. C:50.75 H: 5.07 N: 11.27
gef.. C:50.62 H:5.04 N:11.19
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Experimenteller Teil

Darstellung

Dithiocarbamat-Derivate

von ((4-Nitrophenyl)methyl)-4-(3-aminopropanoyl)piperazin-1-

dithiocarboxylathydrochlorid (275)

Schl32349

ﬁNJ\S/\@ M: = 404.94 g/mol
Cl Hj N\/\H/N\) NO C15H21CIN4O3S2

2
O

Gemall AAV11 wurden 445mg ((4-Nitrophenyl)methyl)-4-[3-(tert-butoxycarbonylamino)-

propanoyl]piperazin-1-dithiocarboxylat (Schl32342, 267, 0.95mmol, 1.0 eq) umgesetzt. Es

wurden 375 mg von 275 (97.4%) in Form eines blassgelben Feststoffes erhalten.

Fp.:

'H-NMR:

BC-NMR:

187 °C

(DMSO-Ds, 400 MHz), & [ppm] = 8.14 (d, %=87Hz, 2H,
C-CH-CH-C-NO;, C-CH-CH-C-NO,), 7.64 (d, % =89Hz, 2H,
C-CH-CH-C-NO3, C-CH-CH-C-NO,), 6.44 (sbr, 3H, NH3"), 4.72 (s, 2H,
S-CH,-C), 4.31-4.16 (m, 2H, N-CHH-CH,-N-C(=0),
N-CHH-CH,-N-C(=0)), 4.07-3.87 (m, 2H, N-CHH-CH,-N-C(=0),
N-CHH-CH2-N-C(=0)), 3.64-352 (m, 4H, N-CH,-CHx-N-C(=0),
N-CH,-CH,-N-C(=0)), 3.00-2.89 (m, 2H, CH,-CH,-C(=0)), 2.72 (t,
%) = 6.5 Hz, 2H, CH»-CH,-C(=0)).

(DMSO-Dg, 100 MHz), & [ppm] = 194.9 (C=S), 169.2 (C(=0)-N), 147.2
(C(NOy)), 1457  (CHp-C-CH-CH),  130.9  (C(NO,)-CH-CH,
C(NO,)-CH-CH), 1240  (C-CH-CH, C-CH-CH), 440
(2x N-CH,-CH,-N-C(=0)), 40.4 (2x N-CH,-CH,-N-C(=0)), 39.9 (S-CHo-
C), 35.6 (CH-CH,-C(=0)), 30.4 (CH2-CH,-C(=0)).
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

v (cm™) = 2906 (w), 2824 (w), 2733 (w), 1739 (m), 1607 (w), 1597 (s),
1525 (w), 1471 (w), 1439 (vs), 1411 (w), 1389 (m), 1359 (vs), 1311 (s),
1265 (W), 1251 (s), 1215 (w), 1156 (m), 1095 (w), 1017 (m), 997 (s),
956 (m), 860 (W), 816 (W), 747 (m), 705 (W), 666 (W), 561 (W), 496 (w).

m/z (%) = 369 (100, [M-CIT")

m/z fur C15H20N40382

ber.: 368.0977 gef.: 368.1005
ber.. C:44.49 H:5.23 N: 13.84
gef.. C:44.19 H:5.26 N: 13.74
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Experimenteller Teil

Darstellung

Dithiocarbamat-Derivate

((4-Nitrophenyl)methyl)-4-(2-amino-3-hydroxypropanoyl)piperazin-1-

dithiocarboxylathydrochlorid (276)

Schl32355

S

HO ﬁNJ\S/\@ r = 420.93 g/mol
Cl H3+ N]\(N\) NO C15H21CIN4O4S2

2
O

Gemall AAV11 wurden 408 mg ((4-Nitrophenyl)methyl)-4-[2-(tert-butoxycarbonylamino)-3-

hydroxypropanoyl]piperazin-1-dithiocarboxylat (Schl32354, 268, 0.84 mmol, 1.0 eq) umgesetzt.

Es wurden 303 mg von 276 (85.6%) in Form eines farblosen Feststoffes erhalten.

Fp.:

'H-NMR:

BC-NMR:

148 °C

(DMSO-Dg, 400 MHz), & [ppm] = 8.26 (sbr, 3H, NH3"), 8.14 (d,
3J=8.7Hz, 2H, C-CH-CH-C-NO,, C-CH-CH-C-NO;), 7.64 (d,
3] =8.4 Hz, 2H, C-CH-CH-C-NO,, C-CH-CH-C-NO,), 5.58 (sbr, 1H, OH),
4.72 (s, 2H, S-CH,-C), 4.40-4.36 (m, 1H, CH-C(=0)), 4.31-4.17 (m, 2H,
N-CHH-CH,-N-C(=0), N-CHH-CH,-N-C(=0)), 4.05-3.88 (m, 2H,
N-CHH-CH,-N-C(=0), N-CHH-CH,-N-C(=0)), 3.80-3.71 (m, 2H,
CH-CH,-OH), 368351  (m,  4H,  N-CH,-CH,-N-C(=0),
N-CH,-CH,-N-C(=0)).

(DMSO-Dg, 100 MHz), & [ppm] = 195.1 (C=S), 166.6 (C(=0)-N), 147.2
(C(NOp), 1457  (CH,-C-CH-CH), 1309  (C(NO,)-CH-CH,
C(NO,)-CH-CH), 124.0 (C-CH-CH, C-CH-CH), 60.3 (CH-CH,-OH), 52.7
(CH-C(=0)), 41.9 (2x N-CH,-CH,-N-C(=0)), 40.6 (S-CH,-C).
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 3002 (w), 2912 (w), 1651 (vs), 1599 (w), 1526 (s), 1498 (m),
1469 (m), 1421 (s), 1385 (vs), 1313 (w), 1285 (m), 1216 (w), 1160 (w),
1063 (s), 1016 (w), 958 (W), 869 (m), 815 (W), 728 (S), 687 (W), 624 (W),
551 (m), 521 (W), 496 (W), 435 (W).

m/z (%) = 385 (100, [M-CI)

m/z fur C15H20N4O482

ber.: 384.0926 gef.: 384.0954
ber.: C:42.80 H:5.03 N:13.31
gef.: C:42.96 H:5.15 N: 13.23
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Experimenteller Teil

Dithiocarbamat-Derivate

5.10 Weitere ((4-Nitrophenyl)methyl)piperazin-1-dithiocarboxylat-Derivate

Darstellung von ((4-Nitrophenyl)methyl)-4-(2-hydroxyethyl)piperazin-1-dithiocarboxylat
(277)
Schi32327

ﬁN S/\@\ = 341.45 g/mol
HO > N\) C14H19N303S2

GemaR AAV8 wurden 0.25mL 2-Piperazin-1-ylethanol (2.0 mmol, 1.0eq), 0.84mL
Triethylamin (6.0 mmol, 3.0 eq), 0.24 mL Kohlenstoffdisulfid (6.0 mmol, 3.0 eq) und 432 mg
1-(Brommethyl)-4-nitrobenzen (2.0 mmol, 1.0eq) umgesetzt. S&ulenchromatographie an
Kieselgel (DCM/ MeOH 90:10) ergab 660 mg von 277 (95.5%) in Form eines blassgelben

Feststoffes.

DC: R¢=0.51 (DCM/ MeOH 90:10).
Fp.: 169 °C
'H-NMR: (DMSO-Ds, 400 MHz), & [ppm] = 8.14 (d, 3J=87Hz, 2H,

C-CH-CH-C-NO,, C-CH-CH-C-NO,), 7.63 (d, 3J=89Hz, 2H,
C-CH-CH-C-NO;,, C-CH-CH-C-NO,), 4.69 (s, 2H, S-CH,-C), 4.45 (sbr,
1H, OH), 4.24-4.11 (m, 2H, N-CHH-CH»-N-CH,, N-CHH-CH,-N-CH,),
3.93-3.81 (m, 2H, N-CHH-CH,-N-CH,, N-CHH-CH,-N-CH,), 3.48 (t,
3J=6.0Hz, 2H, HO-CH,), 3.39-3.23 (m, 4H, N-CH,-CH,-N-CH,
N-CH,-CH,-N-CH,), 2.41 (t, % = 6.0 Hz, 2H, HO-CH,-CH.,).

BC-NMR: (DMSO-Dg, 100 MHz), 5 [ppm] = 194.2 (C=S), 147.1 (C(NOy)), 145.9
(CH,-C-CH-CH), 130.8 (C(NO,)-CH-CH, C(NO,)-CH-CH), 124.0
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Experimenteller Teil

Dithiocarbamat-Derivate

(C-CH-CH, C-CH-CH), 59.9 (N-CH,-CH,-OH), 58.9 (N-CH,-CH,-OH),
53.1 (2X N-QHz-CHz-N-CHz), 50.3 (2X N-CHz-QHz-N-CHz), 46.1
(S-CH,-C).

IR (ATR): v (em™) = 2978 (w), 2882 (w), 2821 (W), 2740 (W), 2676 (w), 2492 (W),
1695 (W), 1599 (w), 1516 (s), 1473 (w), 1434 (w), 1416 (m), 1394 (m),
1346 (s), 1280 (w), 1228 (w), 1191 (s), 1150 (w), 1108 (w), 1051 (w),
1036 (m), 1012 (w), 995 (s), 933 (W), 861 (w), 803 (m), 780 (W), 759 (m),
710 (W), 687 (m), 623 (W), 528 (W), 469 ().

MS (ESI+): m/z (%) = 342 (100, [M+H]")
HRMS (E|+) : m/z fur C14H19N303S,
ber.: 341.0868 gef.: 341.0876
EA: ber.. C:49.25 H: 5.61 N: 12.31
gef.. C:49.11 H: 5.69 N: 12.37

558



Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((4-Nitrophenyl)methyl)-4-(2-(dimethyl)aminoethyl)piperazin-1-
dithiocarboxylat (278)
Schi32328

(\NJ\S/\Q\ M = 368.52 g/mol
NN > NO CisHzaNiO2S2

2

Gemall AAVS wurden 0.21 mL N,N-Dimethyl-2-(piperazin-1-yl)ethanamin (2.0 mmol, 1.0 eq),
0.84 mL Triethylamin (6.0 mmol, 3.0 eq), 0.24 mL Kohlenstoffdisulfid (6.0 mmol, 3.0 eq) und
432 mg 1-(Brommethyl)-4-nitrobenzen (2.0 mmol, 1.0 eq) umgesetzt. Sdulenchromatographie an
Kieselgel (DCM/ MeOH 90:10) ergab 642 mg von 278 (87.1%) in Form eines blassgelben
Feststoffes.

DC: R¢=0.55 (DCM/ MeOH 90:10).
Fp.: 175 °C
'"H-NMR: (DMSO-Dg, 400 MHz), & [ppm] = 8.14 (d, %=87Hz, 2H,

C-CH-CH-C-NO,, C-CH-CH-C-NO;), 7.63 (d, 3J=87Hz, 2H,
C-CH-CH-C-NO,, C-CH-CH-C-NO;), 4.70 (s, 2H, S-CH,-C), 4.30-4.16
(m, 2H, N-CHH-CH,-N-CH,, N-CHH-CH,-N-CH,), 4.01-3.83 (m, 2H,
N-CHH-CH»-N-CH,, N-CHH-CH,-N-CH,), 3.20 (t, 3J=6.0 Hz, 2H,
N-CH,-CH»-N(CHs)y), 2.76 (s, 6H, N(CHa),), 2.64 (t, %) =6.0 Hz, 2H,
N-CH,-CH»-N(CHa),), 2.53 (t, %) =7.2Hz, 4H, N-CHp-CH,-N-CH,
N-CH,-CH-N-CH,).

BC-NMR: (DMSO-Ds, 100 MHz), & [ppm] = 194.3 (C=S), 147.1 (C(NOy)),
145.8 (CH,-C-CH-CH),  130.9  (C(NO,)-CH-CH, C(NO,)-CH-CH),
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

124.0 (C-CH-CH, = C-CH-CH), 533  (N-CH,-CH,-N(CHa),),
52.3 (CH,-CH»-N-CH,,  CH-CHy-N-CHj),  51.3 (N-CH,-CH,-N(CHg),),
46.1 (S-CH,-C), 43.1 (2x N-CHy).

v (cm™) = 3008 (W), 2977 (w), 2949 (w), 2902 (w), 1514 (s), 1473 (s),
1429 (s), 1401 (w), 1340 (w), 1289 (s), 1267 (w), 1231 (m), 1217 (m),
1174 (s), 1160 (w), 1146 (m), 1107 (w), 1064 (w), 1032 (m), 1002 (m),
991 (s), 934 (W), 916 (s), 858 (W), 823 (m), 784 (w), 757 (m), 689 (W),
622 (W), 562 (W), 526 (M).

m/z (%) = 369 (100, [M+H]")

m/z fur C15H24N40282

ber.: 368.1341 gef.: 368.1334
ber.. C:52.15 H: 6.56 N: 15.20
gef.. C:52.40 H: 6.67 N: 15.23
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Experimenteller Teil

Darstellung
(286)

von

Dithiocarbamat-Derivate

((4-Nitrophenyl)methyl)-4-methylsulfonylpiperazin-1-dithiocarboxylat

Schl32329

S
ﬁNJ\S/\ i r = 375.49 g/mol
\S' NJ NO C13H17N304S3

Gemall AAV8 wurden 328 mg Methyl(piperazin-1-yl)sulfon (2.0 mmol, 1.0eq), 0.84 mL
Triethylamin (6.0 mmol, 3.0 eq), 0.24 mL Kohlenstoffdisulfid (6.0 mmol, 3.0 eq) und 432 mg
1-(Brommethyl)-4-nitrobenzen (2.0 mmol, 1.0eq) umgesetzt. Saulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 1:1) ergab 672 mg von 286 (89.5%) in Form eines gelben

Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

R¢=0.31 (Cyclohexan/ EtOAc 1:1).

182 °C

(CDCls, 400 MHz), 5 [ppm] = 8.14 (d, %] = 8.9 Hz, 2H, C-CH-CH-C-NO;,
C-CH-CH-C-NO;), 7.64 (d, %=87Hz, 2H, C-CH-CH-C-NO,,
C-CH-CH-C-NO,), 471 (s, 2H, S-CH,-C), 4.37-422 (m, 2H,
N-CHH-CH,-N-SO,Me, N-CHH-CH,-N-SO,Me), 4.13-3.94 (m, 2H,
N-CHH-CH,-N-SO,Me, N-CHH-CH,-N-SO,Me), 2.52 (t, J = 5.1 Hz, 4H,
N-CH,-CH,-N-SO,Me, N-CH,-CH,-N-SO,Me), 2.89 (s, 3H, CHs).

(CDCl3, 100 MHz), & [ppm] = 195.3 (C=S), 147.1 (C(NO,)), 145.6
(CH,-C-CH-CH), 130.9 (C(NO,)-CH-CH, C(NO,)-CH-CH), 124.0
(C-CH-CH, C-CH-CH), 511 (2x N-CH,-CH,-N-SO;Me),  49.8
(2x N-CH,-CH,-N-SO;Me), 45.4 (S-CH,-C), 34.9 (CHy).
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Experimenteller Teil

Dithiocarbamat-Derivate

IR (ATR): v (em™) = 3107 (w), 3080 (w), 3010 (w), 1596 (w), 1520 (s), 1490 (w),
1435 (m), 1420 (m), 1369 (w), 1338 (s), 1327 (s), 1320 (s), 1275 (vs),
1226 (W), 1206 (s), 1191 (w), 1176 (vs), 1154 (s), 1140 (m), 1088 (w),
1034 (m), 1003 (m), 968 (m), 927 (s), 894 (w), 858 (s), 801 (w), 777 (vs),
724 (s), 639 (w), 550 (m), 537 (w), 515 (vs), 495 (m), 475 (W), 456 (vs).

MS (ESI+): m/z (%) = 393 (100, [M+NH,]")
HRMS (E|+) : m/z fur C13H17N304S3
ber.: 375.0381 gef.: 375.0358
EA: ber.. C:41.58 H: 4.56 N: 11.19
gef.. C:41.77 H: 4.70 N: 11.06
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((4-Nitrophenyl)methyl)-4-(benzensulfonyl)piperazin-1-dithiocarboxylat
(283)
Schl32330

Q (\N))\S/\Q\ r = 437.56 g/mol
S,N\) NO; CisHioN304S3
O 0O

Gemdll AAV12 wurden 421 mg ((4-Nitrophenyl)methyl)piperazin-1-dithiocarboxylat-
hydrochlorid (Schl32319, 281, 1.25mmol, 1.0eq) und 0.24 mL Benzensulfonylchlorid
(1.88 mmol, 1.5 eq) umgesetzt. Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 3:1)
ergab 421 mg von 283 (77.0%) in Form eines blassgelben Feststoffes.

DC: R¢=0.18 (Cyclohexan/ EtOAc 3:1).
Fp.: 184 °C
'H-NMR: (CDCls, 400 MHz), & [ppm] = 8.11 (d, ®J = 8.7 Hz, 2H, C-CH-CH-C-NO,,

C-CH-CH-C-NOy), 7.74 (d, 3J = 8.7 Hz, 2H, CH-C-SO,, CH-C-S0,), 7.64
(t, 3J=75Hz, 1H, CH-CH-CH-C-SO,), 7.55 (t, 3J=8.6 Hz, 2H,
CH-CH-C-SO,, CH-CH-C-SO,), 749 (d, %=87Hz, 2H,
C-CH-CH-C-NO,, C-CH-CH-C-NOy), 4.60 (s, 2H, S-CH,-C), 4.47-4.25
(m, 2H, N-CHH-CH,-N-SO,Ph, N-CHH-CH,-N-SO,Ph), 4.20-3.92 (m, 2H,
N-CHH-CH,-N-SO,Ph, N-CHH-CH,-N-SO,Ph), 3.11 (t, *J = 4.9 Hz, 4H,
N-CH,-CH,-N-SO,Ph, N-CH,-CH,-N-SO,Ph).

BC-NMR: (CDCl3, 100 MHz), & [ppm] = 196.2 (C=S), 147.1 (C(NOy)), 144.1
(CH,-C-CH-CH), 1352 (C-SO,), 1335 (2x CH-C-SO,), 130.2
(C(NO,)-CH-CH, C(NO,)-CH-CH), 129.5 (CH-CH-C-SO0,
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

CH-CH-C-SO;), 127.8 (CH-CH-CH-C-SO,),  123.8 (C-CH-CH,
C-CH-CH), 456  (S-CH»-C), 40.7  (N-CH»-CH,-N-SOPh,
N-CH,-CH,-N-SO,Ph).

v (em™) = 1599 (w), 1510 (m), 1467 (w), 1438 (m), 1398 (w), 1385 (vs),
1366 (W), 1314 (s), 1277 (w), 1237 (m), 1173 (w), 1138 (s), 1118 (w),
1108 (m), 1073 (w), 1053 (m), 999 (W), 942 (s), 932 (s), 856 (W), 800 (W),
762 (s), 715 (), 690 (s), 624 (W), 571 (vs), 498 (W), 479 (m).

m/z (%) = 455 (100, [M+NH,4]")

m/z fur C13H19N304S3

ber.: 437.0538 gef.: 437.0516
ber.. C:49.41 H:4.38 N: 9.60
gef.. C:49.50 H:4.43 N: 9.57
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung  von  ((4-Nitrophenyl)methyl)-4-[[5-(dimethylamino)-1-naphthyl]sulfonyl]-
piperazin-1-dithiocarboxylat (284)

Schl32331
/ S
—N O (\N)LSAQ r = 530.68 g/mol
O _ S»N\) NO, C24H26N4O4S3
O e
Gemal} AAV12 wurden 421 mg ((4-Nitrophenyl)methyl)piperazin-1-

dithiocarboxylathydrochlorid (Schi32319, 281, 1.25 mmol, 1.0 eq) und 507 mg Dansylchlorid
(1.88 mmol, 1.5 eq) umgesetzt. Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 2:1)
ergab 534 mg von 284 (80.5%) in Form eines gelben Feststoffes.

DC: R¢=0.39 (Cyclohexan/ EtOAc 2:1).
Fp.: 205 °C
'H-NMR: (CDCls, 400MHz), & [ppm] = 861 (d, %=80Hz, 1H,

CH-CH-CH-C-S0,), 8.37 (d, %) =8.5Hz, 1H, CH-C-C-SO,), 8.20 (d,
%)=6.4Hz, 1H, CH-CH-CH-C-SO,), 811 (d, 3J=8.7Hz, 2H,
C-CH-CH-C-NO,, C-CH-CH-C-NO,), 7.55 (t, %1=83Hz, 2H,
CH-CH-CH-C-SO;, CH-CH-C-C-SO,), 7.48 (d, *J=87Hz, 2H,
C-CH-CH-C-NO,;, C-CH-CH-C-NO,), 7.20 (d, %=7.3Hz, 1H,
CH-CH-CH-C-C-SO,), 4.60 (s, 2H, S-CH,-C), 4.41-4.22 (m, 2H,
N-CHH-CH,-N-SO,,  N-CHH-CH,-N-SO,), 4.16-3.94 (m, 2H,
N-CHH-CH,-N-SO,, N-CHH-CH»-N-SO,), 3.29 (t, %J=4.9Hz, 4H,
N-CH,-CH,-N-SO,Me, N-CH,-CH,-N-SO,Me), 2.90 (s, 6H, CHs).
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Experimenteller Teil

BC-NMR:

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

(CDCls, 100 MHz), & [ppm] = 196.1 (C=S), 147.3 (C(NOy)), 144.2
(CH2-C-CH-CH), 132.1 (Ct (Naphtnyn)), 131.3 (Ct (Napnthyr)), 131.0 (Ct (Naphthy1)),
130.4 (Cqaphyy), 130.2 (C(NO2)-CH-CH, C(NO)-CH-CH), 128.5
(Ct (Naphthyny), 123.8 (C-CH-CH, C-CH-CH), 123.4 (Ci(Naphthy), 115.6
(Ct (Naphthy1)), 45.6 (CH3), 45.2 (N-CH,-CH,-N-S0,), 40.6 (S-CH,-C).

v (cm™) = 1591 (m), 1573 (m), 1514 (m), 1462 (m), 1425 (w), 1399 (w),
1362 (s), 1339 (s), 1328 (s), 1307 (w), 1274 (m), 1253 (m), 1211 (s),
1160 (w), 1114 (vs), 1074 (m), 1026 (w), 993 (m), 930 (s), 858 (w),
822 (w), 799 (m), 785 (vs), 708 (vs), 644 (vs), 618 (w), 582 (m), 561 (m),
546 (vs), 499 (w), 460 (s), 451 (s).

m/z (%) = 531 (100, [M+H]")

m/z fur C24H26N4O4S3

ber.: 530.1116 gef.: 530.1113
ber.. C:54.32 H: 4.94 N: 10.56
gef.. C:54.30 H: 5.05 N: 10.36
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Experimenteller Teil

Darstellung

Dithiocarbamat-Derivate

von ((4-Nitrophenyl)methyl)-4-(1-naphthylsulfonyl)piperazin-1-

dithiocarboxylat (285)

GemakR AAV12

Schl32332

O ﬁNJLS/\Q r = 487.61 g/mol
,NJ NO2  CpHuNs04Ss

O'O

wurden 421 mg  ((4-Nitrophenyl)methyl)piperazin-1-dithiocarboxylat-

hydrochlorid (Schi32319, 281, 1.25 mmol, 1.0 eq) und 426 mg Naphthalen-1-sulfonylchlorid
(1.88 mmol, 1.5 eq) umgesetzt. Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 2:1)

ergab 469 mg von 285 (77.0%) in Form eines blassgelben Feststoffes.

DC:

Fp.:

'H-NMR:

BC-NMR:

R¢=0.31 (Cyclohexan/ EtOAc 2:1).

160 °C

(CDCls, 400 MHz), & [ppm] = 8.71 (d, %] = 8.5 Hz, 1H, CH-C-C-S0,), 8.20
(d, ®)=85Hz, 1H, CH-CH-CH-C-SO,), 8.11 (d, ®)=9.2Hz, 1H,
CH-CH-CH-C-SO,), 8.09 (d, %J=87Hz, 2H, C-CH-CH-C-NO,,
C-CH-CH-C-NOy), 7.95 (d, % =7.6 Hz, 1H, CH-CH-CH-CH-C-C-S0,),
7.69-7.53 (m, 2H, CH-CH-CH-CH-C-C-SO,, CH-CH-CH-C-S0,), 7.47 (d,
%)=8.7Hz, 2H, C-CH-CH-C-NO,, C-CH-CH-C-NO,), 459 (s, 2H,
S-CH,-C), 4.48-4.24 (m, 2H, N-CHH-CH,-N-SO,, N-CHH-CH,-N-S0,),
4.16-3.90 (m, 2H, N-CHH-CH,-N-SO,, N-CHH-CH,-N-SO,), 3.28 (t,
%) = 5.0 Hz, 4H, N-CH,-CH,-N-SO,Me, N-CH,-CH,-N-SO,Me).

(CDCl3, 100 MHz), & [ppm] = 196.1 (C=S), 147.3 (C(NO,)), 144.2
(CH2-C-CH-CH), 135.2 (Ct naphthyl), 134.5 (C-SO,), 131.9 (Cq Naphthyl)),
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Experimenteller Teil

Dithiocarbamat-Derivate

131.0 (Ct (Naphthy1)), 130.2 (C(NO,)-CH-CH, C(NO,)-CH-CH),
129.3 (Cinaphthy),  128.9  (CqNaphinyn)),  128.6  (CyNaphenyy),  127.2
(Ct (Napnthyr),  124.8  (Ct (Napntnyn)), 124.3  (Ct (Naphthyy), 123.8 (C-CH-CH,
C-CH-CH), 45.2 (2x N-CHy-CH,-N-S05), 40.6 (S-CH,-C).

IR (ATR): v (cm™) = 3107 (w), 2985 (w), 2925 (w), 2860 (w), 1605 (W), 1596 (w),
1520 (s), 1490 (w), 1435 (m), 1420 (m), 1338 (s), 1327 (s), 1320 (s),
1275 (vs), 1226 (w), 1206 (s), 1191 (w), 1176 (vs), 1154 (s), 1140 (m),
1088 (w), 1034 (m), 1003 (m), 968 (m), 927 (s), 858 (s), 801 (w), 777 (Vvs),
724 (s), 639 (w), 550 (m), 537 (w), 515 (vs), 495 (m), 475 (w), 456 (vs).

MS (ESI+): m/z (%) = 488 (100, [M+H]")
HRMS (E|+) : m/z fur CxH51N304S3
ber.: 487.0694 gef.: 487.0686
EA: ber.. C:54.19 H: 4.34 N: 8.62
gef.. C:54.30 H: 4.48 N: 8.47
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((4-Nitrophenyl)methyl)-4-(2,4-dichlor-5-sulfamoylbenzoyl)piperazin-1-
dithiocarboxylat (391)
Schl32333

S
OCI Cl ﬁNJLSA@ = 549.47 g/mol
S N_ NO, CioH1sCLNiOsSs

.S >
O"'NH, O

GemalR AAV4 wurden 405 mg 2,4-Dichlor-5-sulfamoylbenzoeséaure (1.5 mmol, 1.0 eq), 505 mg
((4-Nitrophenyl)methyl)piperazin-1-dithiocarboxylathydrochlorid (Schl32319, 281, 1.5 mmol,
1.0eqg), 1.01 mL Triethylamin (5.25 mmol, 3.5eq), 338 mg HOBt (2.25 mmol, 1.5eq) und
479 mg EDC-HCIl (2.25mmol, 1.5eq) umgesetzt. S&ulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 1:2) ergab 423 mg von 391 (51.3%) in Form eines blassgelben Feststoffes.

DC: R¢= 0.35 (Cyclohexan/ EtOAc 1:2).
Fp.: 134 °C
'H-NMR: (CDCls, 400 MHz), & [ppm] = 8.15 (d, *J = 8.9 Hz, 2H, C-CH-CH-C-NO,,

C-CH-CH-C-NO,), 8.06 (s, 1H, C-CH-C-SO,NH,), 7.61 (s, 1H,
CI-C-CH-CCl), 755 (d, %=87Hz, 2H, C-CH-CH-C-NO,,
C-CH-CH-C-NO,), 5.56 (sbr, 2H, NH,), 4.68 (s, 2H, S-CH,-C), 4.55-4.28
(m, 2H, N-CHH-CH,-N-C(=0), N-CHH-CH,-N-C(=0)), 4.21-3.98 (m, 2H,
N-CHH-CH,-N-C(=0), N-CHH-CH,-N-C(=0)), 3.95-3.82 (m, 2H,
N-CH,-CHH-N-(=0), N-CH,-CHH-N-C(=0)), 3.42-3.33 (m, 2H,
N-CH,-CHH-N-(=0), N-CH,-CHH-N-C(=0)).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 196.4 (C=S), 165.1 (C=0), 147.3 (C(NO,)),
144.2 (CH,-C-CH-CH), 139.3 (C(CI)-C-C(=0)), 135.2 (C-SO,-NH,),
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

134.0 (C(ClI)-C-SO»-NH,), 1332 (C-C(=0)), 132.4 (CI-C-CH-C-CI),
130.2 (C(NO,)-CH-CH, C(NO,)-CH-CH), 129.2 (C(=0)-C-CH), 123.8
(C-CH-CH, C-CH-CH), 459 (2x N-CH,-CH,-N-C(=0)), 415
(2x N-CH,-CH,-N-C(=0)), 40.7 (S-CH,-C).

v (em™) = 1730 (w), 1631 (m), 1585 (w), 1543 (m), 1470 (w), 1416 (m),
1342 (s), 1282 (w), 1260 (m), 1219 (w), 1159 (s), 1108 (w), 1042 (w),
994 (s), 859 (), 818 (W), 762 (w), 693 (W), 654 (m), 628 (w), 549 (m),
521 (), 480 (W), 427 (w).

m/z (%) = 550 (100, [M+H]")

m/z fir C19H18C|2N405S3

ber.: 549.9816 gef.: 549.9816
ber.. C:41.53 H: 3.30 N: 10.20
gef.. C:41.47 H: 3.38 N: 10.03
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((4-Nitrophenyl)methyl)-4-(2-hydroxybenzoyl)piperazin-1-dithiocarboxylat
(392)
Schl32334

OH/\N)J\S/\Q r = 417.50 g/mol
N\) NO C19H19N304S2

Gemal  AAV4  wurden 207mg  Salicylsaure (1.5 mmol, 1.0eq), 505mg
((4-Nitrophenyl)methyl)piperazin-1-dithiocarboxylathydrochlorid (Schl132319, 281, 1.5 mmol,
1.0eqg), 1.01 mL Triethylamin (5.25 mmol, 3.5eq), 338 mg HOBt (2.25 mmol, 1.5eq) und
479 mg EDC-HCI (2.25mmol, 1.5eq) umgesetzt. S&ulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 1:1) ergab 453 mg von 392 (72.4%) in Form eines farblosen Feststoffes.

DC: R¢= 0.34 (Cyclohexan/ EtOAc 1:1).
Fp.: 255 °C
'H-NMR: (DMSO-Dg, 400 MHz), & [ppm] = 9.17 (sbr, 1H, OH), 8.14 (d, *J = 8.9 Hz,

2H, C-CH-CH-C-NO,, C-CH-CH-C-NO,), 7.89 (d, 3J=7.2Hz, 1H,
C-CH-CH-CH-CH-OH), 7.65 (d, %1=8.7Hz, 2H, C-CH-CH-C-NO,
C-CH-CH-C-NOy), 7.33-7.18 (m, 3H, CHheny)), 4.67 (s, 2H, S-CHy-C),
4.28-417 (m, 2H, N-CHH-CH,-N-C(=0), N-CHH-CH,-N-C(=0)),
4.11-385 (m, 2H, N-CHH-CH,-N-C(=0), N-CHH-CH,-N-C(=0)),
3.41-3.26 (M, 4H, N-CH,-CH,-N-C(=0), N-CH,-CH,-N-C(=0)).

BC-NMR: (DMSO-Dg, 100 MHz), § [ppm] = 196.1 (C=S), 166.8 (C=0), 159.1
(C-OH)), 1473 (C(NOp), 1457 (CHyC-CH-CH), 131.1
(HO-CH-CH-CH-CH-C), 130.9 (C(NO,)-CH-CH, C(NO,)-CH-CH), 128.6
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Experimenteller Teil

Dithiocarbamat-Derivate

(HO-CH-CH-CH-CH-C), 124.0 (C-CH-CH, C-CH-CH),
121.1 (HO-CH-CH-CH-CH-C), 120.8 (C-C(0)), 1175
(HO-CH-CH-CH-CH-C), 46.1 (2x N-CH,-CH,-N-C(=0)), 39.9 (S-CH,-C).

IR (ATR): v (em™) = 3062 (w), 3019 (W), 2922 (w), 2856 (w), 1641 (w), 1598 (W),
1576 (s), 1512 (w), 1475 (vs), 1452 (m), 1425 (w), 1367 (vs), 1325 (w),
1287 (vs), 1272 (w), 1261 (m), 1243 (m), 1216 (vs), 1153 (w), 1107 (w),
1064 (w), 996 (vs), 893 (w), 839 (M), 806 (w), 780 (M), 767 (vs), 723 (Vs),
644 (W), 580 (W), 511 (s), 489 (s), 416 (w).

MS (ESI-): m/z (%) = 416 (100, [M-H])
HRMS (E|+) : m/z fur C19H19N304S,
ber.: 417.0817 gef.: 417.0803
EA: ber.. C:54.66 H: 4.59 N: 10.06
gef.. C:54.52 H: 4.84 N: 10.19
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von [2-[4-[(4-Nitrophenyl)methylsulfanylthiocarbonyl]-piperazin-1-yl-
carbonyl]phenyl]acetat (393)
Schl32335

0 ﬁN)LS“Q . = 459.54 g/mol
N J NO, C21H21N305S2
O

Gemdll AAV4 wurden 270mg Acetylsalicylsaure (1.5 mmol, 1.0eq), 505mg ((4-
Nitrophenyl)methyl)piperazin-1-dithiocarboxylathydrochlorid  (Schi32319, 281, 1.5 mmol,
1.0eq), 1.01 mL Triethylamin (5.25 mmol, 3.5eq), 338 mg HOBt (2.25 mmol, 1.5eq) und
479 mg EDC-HCI (2.25 mmol, 1.5eq) umgesetzt. S&ulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 1:1) ergab 310 mg von 393 (45.0%) in Form eines farblosen Feststoffes.

DC: R¢=0.29 (Cyclohexan/ EtOAc 1:1).
Fp.: 62 °C
'H-NMR: (DMSO-Dg, 400 MHz), & [ppm] = 8.14 (d, %J=87Hz, 2H,

C-CH-CH-C-NO,, C-CH-CH-C-NO,), 7.64 (d, 3=8.7Hz, 2H,
C-CH-CH-C-NO;, C-CH-CH-C-NOQ,), 7.51-7.22 (m, 4H, CHhenyy), 4.71
(s, 2H, S-CH»-C), 4.35-421 (m, 2H, N-CHH-CH,-N-C(=0),
N-CHH-CH,-N-C(=0)), 4.18-3.92 (m, 2H, N-CHH-CH,-N-C(=0),
N-CHH-CH»-N-C(=0)), 3.41-3.31 (m, 4H, N-CH,-CH,-N-C(=0),
N-CH,-CH,-N-C(=0)), 3.29 (s, 3H, CHj).

BC-NMR: (DMSO-Dg, 100 MHz), & [ppm] = 195.1 (C=S), 169.5 (C(=0)-CHs), 166.2
(C-C(=0)), 147.1 (C(NOy)), 145.7 (CH,-C-CH-CH), 143.9 (C(=0)-CH),
131.1 (O-CH-CH-CH-CH-C), 130.9 (C(NO,)-CH-CH, C(NO,)-CH-CH),
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Experimenteller Teil

Dithiocarbamat-Derivate

1295  (C-C(=0)-N), 1284  (O-CH-CH-CH-CH-C), 1267
(O-CH-CH-CH-CH-C), 1240 (C-CH-CH, C-CH-CH), 123.7
(O-CH-CH-CH-CH-C), 45.9 (2x N-CH,-CH,-N-C(=0)), 41.3 (S-CH,-C),
21.2 (CHs).

IR (ATR): v (em™) = 3062 (w), 3019 (w), 2922 (w), 2856 (w), 1641 (w), 1598 (w),
1576 (s), 1512 (w), 1475 (vs), 1452 (m), 1425 (w), 1367 (vs), 1325 (w),
1287 (vs), 1272 (w), 1261 (m), 1243 (m), 1216 (vs), 1153 (w), 1107 (w),
1064 (w), 996 (vs), 893 (w), 839 (m), 806 (w), 780 (m), 767 (vs), 723 (vs),
644 (w), 580 (w), 511 (s), 489 (s), 416 (W).

MS (ESI+): m/z (%) = 477 (100, [M+NH,]")
HRMS (E|+) : m/z fur Cy1H21N305S,
ber.: 459.0923 gef.: 459.0919
EA: ber.. C:54.89 H: 4.61 N:9.14
gef.. C:54.69 H: 4.68 N:9.23
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((4-Nitrophenyl)methyl)-4-[2-(dimethylamino)acetyl]piperazin-1-
dithiocarboxylat (279)
Schl32351

S

ﬁNJ\S/\ i r = 382.50 g/mol
\ITI/\H/ N\) NO C16H22N403S2
O

2

Gemdl AAV4 wurden 155mg N,N-Dimethylglycin (1.5mmol, 1.0eq), 505 mg
((4-Nitrophenyl)methyl)piperazin-1-dithiocarboxylathydrochlorid (Schl32319, 281, 1.5 mmol,
1.0eqg), 1.01 mL Triethylamin (5.25 mmol, 3.5eq), 338 mg HOBt (2.25 mmol, 1.5eq) und
479 mg EDC-HCI (2.25 mmol, 1.5eq) umgesetzt. Saulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 1:4) ergab 425 mg von 279 (74.0%) in Form eines blassgelben Feststoffes.

DC: R¢= 0.23 (Cyclohexan/ EtOAc 1:4).
Fp.: 93 °C
'H-NMR: (CDCls, 400 MHz), & [ppm] = 8.14 (d, *J = 8.7 Hz, 2H, C-CH-CH-C-NO,,

C-CH-CH-C-NO,), 755 (d, %=87Hz, 2H, C-CH-CH-C-NO,,
C-CH-CH-C-NO,), 4.68 (s, 2H, S-CH,-C), 4.45-427 (m, 2H,
N-CHH-CH,-N-C(=0), N-CHH-CH,-N-C(=0)), 4.16-3.94 (m, 2H,
N-CHH-CH,-N-C(=0), N-CHH-CH,-N-C(=0)), 3.77 (t, 3] =5.2 Hz, 2H,
N-CH,-CHH-N-C(=0), N-CH,-CHH-N-C(=0)), 3.71 (t, 3 =5.3 Hz, 2H,
N-CH,-CHH-N-C(=0),  N-CH,-CHH-N-C(=0)), 3.14 (s, 2H,
N-CH,-C(=0)), 2.27 (s, 6H, CHs).

BC-NMR: (CDCl3, 100 MHz), & [ppm] = 196.0 (C=S), 168.9 (C(=0)-NH), 147.3
(C(NO,)), 1444  (CH,-C-CH-CH), 130.2  (C(NO,)-CH-CH,
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

C(NO,)-CH-CH), 123.8 (C-CH-CH, C-CH-CH), 62.8 (N-CH,-C(=0), 45.5
(2x CHa), 44.6 (2x N-CH2-CH,-N-C(=0)), 41.2
(2X N-CHQ-QHQ-N'C(:O)), 40.6 (S-gHz-C).

v (em™) = 2956 (W), 2897 (W), 2860 (W), 1633 (vs), 1608 (w), 1600 (w),
1517 (s), 1457 (s), 1440 (m), 1422 (vs), 1399 (w), 1338 (vs), 1282 (w),
1245 (m), 1219 (vs), 1158 (s), 1143 (m), 1107 (m), 1046 (w), 1024 (m),
1003 (m), 986 (s), 923 (W), 869 (s), 856 (s), 841 (m), 801 (W), 707 (W),
685 (), 624 (W), 549 (W), 517 (W), 496 (M), 467 (W).

m/z (%) = 383 (100, [M+H]")

m/z fur C15H22N40382

ber.: 382.1133 gef.: 382.1158
ber.: C:50.24 H:5.80 N: 14.65
gef.. C:50.45 H: 5.82 N: 14.44
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((4-Nitrophenyl)methyl)-4-cyclopropylsulfonylpiperazin-1-dithiocarboxylat

(287)

GemakR AAV12

Schl32360

S

Ci15H19N304S3

(\NJ\S/\Q\ r = 401.52 g/mol
O

N
O

wurden 421 mg  ((4-Nitrophenyl)methyl)piperazin-1-dithiocarboxylat-

hydrochlorid (Schl32319, 281, 1.25 mmol, 1.0eq) und 0.19 mL Cyclopropansulfonylchlorid
(1.88 mmol, 1.5 eq) umgesetzt. Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 1:1)

ergab 379 mg von 287 (75.6%) in Form eines blassgelben Feststoffes.

DC:

Fp.:

'H-NMR:

BC-NMR:

R¢=0.47 (Cyclohexan/ EtOAc 1:1).
175°C

(CDCl3, 400 MHz), 5 [ppm] = 8.15 (d, %) = 8.0 Hz, 2H, C-CH-CH-C-NOy,
C-CH-CH-C-NO;), 755 (d, %J=82Hz, 2H, C-CH-CH-C-NO,,
C-CH-CH-C-NO;), 4.68 (s, 2H, S-CH,-C), 4.51-430 (m, 2H,
N-CHH-CH,-N-SO;,  N-CHH-CHy-N-SO),  4.22-3.95 (m, 2H,
N-CHH-CH,-N-SO,, N-CHH-CH,-N-SO;), 3.40 (t, *J=4.7Hz, 4H,
N-CH,-CH,-N-50,, N-CH2-CH,-N-S05), 2.28-2.19 (m, 1H, SO,-CH), 1.18
(. %= 57Hz, 2H, CHacyeopropyy), 1.01 (g, %J= 6.4Hz, 2H,

C H2(Cyc|opr0pyl))-

(CDCls, 100 MHz), & [ppm] = 196.3 (C=S), 147.3 (C(NOy)), 144.2
(CH,-C-CH-CH), 130.3 (C(NO,)-CH-CH, C(NO,)-CH-CH), 123.8
(C-CH-CH, C-CH-CH), 45.7 (S-CH-C), 40.7 (N-CH»-CH»-N-SO,
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

N‘QHZ‘QHZ‘N'SOZ), 259 (QHZ(Cyclopropyl)'QH2(Cyc|opropyl))' 4.7
(QH (Cyclopropyl)) .

v (em™) = 2986 (w), 2855 (W), 1517 (s), 1462 (m), 1364 (w), 1339 (vs),
1327 (m), 1311 (m), 1275 (s), 1229 (m), 1190 (w), 1152 (s), 1112 (m),
1049 (m), 1032 (m), 934 (s), 889 (s), 858 (M), 801 (W), 740 (vs), 722 (vs),
639 (W), 572 (m), 542 (s), 496 (W), 463 (S).

m/z (%) = 419 (100, [M+NH.]")

m/z fur C15H19N304S3

ber.: 401.0538 gef.: 401.0533
ber.. C:44.87 H: 4.77 N: 10.47
gef.. C:45.07 H: 4.88 N:10.32
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Experimenteller Teil

Darstellung

Dithiocarbamat-Derivate

dithiocarboxylat (288)

GemakR AAV12

von ((4-Nitrophenyl)methyl)-4-(dimethylsulfamoyl)piperazin-1-
Schl32361
S
, /\NJ\SAQ r = 404.53 g/mol
S,N\) NO, CiaH0N4O4S3
"0

wurden 590 mg  ((4-Nitrophenyl)methyl)piperazin-1-dithiocarboxylat-

hydrochlorid (Schl32319, 281, 1.75 mmol, 1.0 eq) und 0.23 mL N,N-Dimethylsulfamoylchlorid

(2.19 mmol, 1.5e€q)
ergab 550 mg von 28

DC:

Fp.:

'H-NMR:

BC-NMR:

umgesetzt. Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 1:1)

8 (77.7%) in Form eines blassgelben Feststoffes.

R¢= 0.40 (Cyclohexan/ EtOAc 1:1).

136 °C

(DMSO-Dg, 400 MHz), & [ppm] = 8.14 (d, %1=87Hz, 2H,
C-CH-CH-C-NO,, C-CH-CH-C-NO,), 7.64 (d, %=8.7Hz, 2H,
C-CH-CH-C-NO,, C-CH-CH-C-NO,), 4.70 (s, 2H, S-CH,-C), 4.37-4.19
(m, 2H, N-CHH-CH,-N-SO,, N-CHH-CH»-N-SO,), 4.15-3.84 (m, 2H,
N-CHH-CH»-N-SO,, N-CHH-CH,-N-SO;), 3.26 (t, J=5.2Hz, 4H,
N-CH,-CH,-N-SO,, N-CH,-CH»-N-S05), 2.75 (s, 6H, CH).

(DMSO-Dg, 100 MHz), 8 [ppm] = 195.3 (C=S), 147.1 (C(NOy)), 145.6
(CHp-C-CH-CH), 130.9 (C(NO,)-CH-CH, C(NO,)-CH-CH), 124.0
(C-CH-CH, C-CH-CH), 46.1 (S-CH»-C), 41.7 (N-CH»-CH,-N-SO,,
N-CH,-CH,-N-SO,), 38.4 (2x CHs).
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

v (cm™) = 1604 (w), 1516 (w), 1422 (w), 1393 (vs), 1345 (w), 1311 (m),
1244 (w), 1178 (w), 1145 (s), 1104 (w), 1014 (w), 992 (w), 936 (5),
854 (W), 814 (W), 758 (W), 733 (vs), 704 (vs), 664 (M), 574 (w), 521 (s).

m/z (%) = 422 (100, [M+NH,4]")

m/z fur C14H20N4O453

ber.: 404.0647 gef.: 404.0645
ber.. C:41.57 H: 4.98 N: 13.85
gef.. C:41.63 H: 4.99 N: 13.70
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung  von  ((4-Nitrophenyl)methyl)-4-(4-acetylaminophenyl)sulfonylpiperazin-1-
dithiocarboxylat (394)

Schil32362
O H
o s
@ )LS M, = 494.61 g/mol
N
’ N/\\) /\©\ NO, C20H22N405S3
O_'SO

Gemdll AAV12 wurden 421 mg ((4-Nitrophenyl)methyl)piperazin-1-dithiocarboxylat-
hydrochlorid (Schl32319, 281, 1.25 mmol, 1.0eq) und 439 mg
4-Acetylaminobenzensulfonylchlorid (1.88 mmol, 1.5 eq) umgesetzt. Sadulenchromatographie an
Kieselgel (Cyclohexan/ EtOAc 1:1) ergab 475 mg von 394 (76.9%) in Form eines blassgelben

Feststoffes.

DC: R¢=0.11 (Cyclohexan/ EtOAc 1:1).

Fp.: 204 °C

'H-NMR: (DMSO-Dg, 400 MHz), & [ppm] = 10.34 (sbr, 1H, NH), 8.10 (d,

%)=8.7Hz, 2H, C-CH-CH-C-NO,, C-CH-CH-C-NO,), 7.78 (d,
%)=8.7Hz, 2H, CH-C-SO,, CH-C-SO,), 7.64 (d, 3J=8.9Hz, 2H,
C-CH-CH-C-NO,, C-CH-CH-C-NO,), 7.57 (d, 3J=85Hz, 2H,
CH-CH-C-SO,, CH-CH-C-S0,), 4.63 (s, 2H, S-CH,-C), 4.39-4.20 (m, 2H,
N-CHH-CH»-N-SO,,  N-CHH-CH»-N-SO,), 4.12-3.86 (m, 2H,
N-CHH-CH»-N-SO,, N-CHH-CH»-N-SO,), 2.96 (t, 3J=4.6 Hz, 4H,
N-CH,-CHy-N-SO,, N-CH»-CH,-N-S0,), 2.06 (s, 3H, CHs).
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Experimenteller Teil

BC-NMR:

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

(DMSO-Ds, 100 MHz), & [ppm] = 195.4 (C=S), 169.7 (C(=0)-NH), 147.1
(C(NO,)), 145.4 (C-NH), 144.3 (CH,-C-CH-CH), 130.8 (2x CH-C-SO,),
129.3 (C(NO,)-CH-CH, C(NO)-CH-CH), 1285 (C-SO,), 124.0
(C-CH-CH, C-CH-CH), 119.3 (CH-CH-C-SO;, CH-CH-C-SO,), 45.9
(S-CH,-C), 40.9 (N-CH,-CH,-N-S05, N-CH,-CH,-N-SO,), 24.7 (CHs).

v (em™) = 3306 (w), 2923 (w), 1591 (s), 1512 (w), 1429 (w), 1396 (s),
1342 (w), 1324 (m), 1313 (w), 1275 (m), 1234 (w), 1186 (w), 1166 (5),
1136 (m), 1118 (m), 1054 (w), 995 (m), 941 (s), 924 (s), 829 (m), 758 (w),
736 (s), 696 (s), 632 (s), 610 (vs), 570 (vs), 546 (vs), 493 (w), 456 (m).

m/z (%) = 512 (100, [M+NH,]")

m/z fur C20H22N405S3

ber.: 494.0752 gef.: 494.0742
ber.. C: 48.57 H: 4.48 N: 11.33
gef.. C:48.78 H: 4.67 N: 11.00
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von  ((4-Nitrophenyl)methyl)-4-(ethylsulfonyl)piperazin-1-dithiocarboxylat
(289)
Schl32363

/\N))\S/\@\ r = 389.51 g/mol
- \) NO>
O

S N C14H19N304S3
@)

Gemdll AAV12 wurden 421 mg ((4-Nitrophenyl)methyl)piperazin-1-dithiocarboxylat-
hydrochlorid (Schl32319, 281, 1.25mmol, 1.0eq) und 0.18 mL Ethansulfonylchlorid
(1.88 mmol, 1.5 eq) umgesetzt. Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 1:1)
ergab 382 mg von 289 (78.4%) in Form eines blassgelben Feststoffes.

DC: R¢=0.47 (Cyclohexan/ EtOAc 1:1).
Fp.: 151 °C
'H-NMR: (DMSO-Dg, 400 MHz), & [ppm] = 8.14 (d, 3J=89Hz, 2H,

C-CH-CH-C-NO,, C-CH-CH-C-NO;), 7.64 (d, 3J=87Hz, 2H,
C-CH-CH-C-NO,, C-CH-CH-C-NO,), 4.71 (s, 2H, S-CH,-C), 4.37-4.19
(m, 2H, N-CHH-CH,-N-SO,, N-CHH-CH»-N-SO,), 4.14-3.91 (m, 2H,
N-CHH-CH,-N-SO,, N-CHH-CH»-N-SO,), 3.18 (t, %J=4.9Hz, 4H,
N-CH-CH»-N-SO,, N-CH»-CH,-N-SO;), 3.11 (g, % =7.3Hz, 2H,
CH,-CHs), 1.18 (t, °J = 7.3 Hz, 3H, CH,-CHs).

BC-NMR: (DMSO-Ds, 100 MHz), & [ppm] = 195.3 (C=S), 147.1 (C(NO,)), 145.6
(CH,-C-CH-CH), 130.9 (C(NO,)-CH-CH, C(NO,)-CH-CH), 124.0
(C-CH-CH, C-CH-CH), 50.2 (SO,-CH,-CH3), 45.2 (S-CH,-C), 43.3
(N-CH,-CHy-N-SO,, N-CH3-CH;-N-S0,), 7.9 (SO2-CH,-CHs).
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 1605 (w), 1597 (w), 1517 (s), 1460 (w), 1424 (m), 1363 (w),
1324 (vs), 1275 (s), 1225 (s), 1176 (w), 1139 (s), 1111 (s), 1084 (m),
998 (m), 931 (s), 858 (m), 800 (w), 749 (vs), 723 (s), 687 (m), 573 (m),
528 (w), 511 (vs), 470 (w), 456 (S).

m/z (%) = 407 (100, [M+NH,4]")

m/z fur C14H19N304S3

ber.: 389.0538 gef.: 389.0527
ber.. C:43.17 H:4.92 N:10.79
gef.. C:43.25 H: 4.96 N: 10.74
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von  ((4-Nitrophenyl)methyl)-4-(butylsulfonyl)piperazin-1-dithiocarboxylat
(290)

Schi32364
S
ﬁN)LS/\Q\ r = 417.57 g/mol
/\’\S,NJ NO- C16H2sN504S3
O 0O

Gemdll AAV12 wurden 421 mg ((4-Nitrophenyl)methyl)piperazin-1-dithiocarboxylat-
hydrochlorid (Schl132319, 281, 1.25mmol, 1.0eq) und 0.24 mL Butansulfonylchlorid
(1.88 mmol, 1.5 eq) umgesetzt. Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 1:1)
ergab 397 mg von 290 (76.1%) in Form eines blassgelben Feststoffes.

DC: R¢= 0.57 (Cyclohexan/ EtOAc 1:1).
Fp.: 125 °C
'H-NMR: (DMSO-Dg, 400 MHz), & [ppm] = 8.14 (d, 3J=8.7Hz, 2H,

C-CH-CH-C-NO;, C-CH-CH-C-NO,), 7.64 (d, 3J=87Hz, 2H,
C-CH-CH-C-NO,, C-CH-CH-C-NO,), 4.71 (s, 2H, S-CH,-C), 4.39-4.17
(m, 2H, N-CHH-CH»-N-SO,, N-CHH-CH»-N-SO,), 4.12-3.89 (m, 2H,
N-CHH-CH»-N-SO,, N-CHH-CH»-N-SO,), 3.18 (t, 3J=4.9Hz, 4H,
N-CH2-CH»-N-SO,, N-CH,-CH,-N-SO,), 3.03 (t, *J=7.3Hz, 2H,
CH,-CH,-CH,-CHs), 1.60 (quin, 3J=7.6 Hz, 2H, CH,-CH,-CHs), 1.35
(sex, %) = 7.3 Hz, 2H, CH,-CH3), 0.85 (t, %] = 7.3 Hz, 3H, CH,-CHs).

BC-NMR: (DMSO-Dg, 100 MHz), & [ppm] = 195.3 (C=S), 147.1 (C(NO,)), 145.7
(CH,-C-CH-CH), 130.9 (C(NO,)-CH-CH, C(NO,)-CH-CH), 124.0
(C-CH-CH, C-CH-CH), 48.2 (SO,-CH,), 452 (S-CH,-C), 40.3
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

(N-CH,-CH5-N-SO;, N-CH,-CH,-N-SOj), 25.0 (SO,-CH2-CHj), 21.5
(SO,-CH2-CH,-CHy), 14.0 (CHs).

v (em™) = 3109 (w), 2942 (w), 1610 (w), 1599 (w), 1539 (s), 1492 (w),
1421 (m), 1347 (w), 1327 (vs), 1300 (s), 1272 (m), 1220 (vs), 1138 (vs),
1108 (m), 1035 (w), 953 (s), 936 (M), 833 (M), 785 (M), 740 (W), 702 (vs),
624 (W), 578 (m), 532 (s), 498 (W), 458 (m).

m/z (%) = 435 (100, [M+NH.]")

m/z fur C16H23N304S3

ber.: 417.0851 gef.: 417.0849
ber.. C:46.02 H: 5.55 N: 10.06
gef.. C:46.17 H: 5.56 N: 10.04
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Experimenteller Teil

Darstellung

Dithiocarbamat-Derivate

dithiocarboxylat (291)

GemakR AAV12

F3C
0 S

von ((4-Nitrophenyl)methyl)-4-(trifluormethylsulfonyl)piperazin-1-
Schi32365
S
(\N/U\S/\Q\ r = 429.46 g/mol
_ ,NJ NO; Ci3H14F3N304S3
0

wurden 421 mg  ((4-Nitrophenyl)methyl)piperazin-1-dithiocarboxylat-

hydrochlorid (Schi32319, 281, 1.25 mmol, 1.0 eq) und 0.26 mL Trifluormethansulfonylchlorid
(2.50 mmol, 2.0 eq) umgesetzt. Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 1:1)

ergab 276 mg von 291 (51.4%) in Form eines dunkelbraunen Feststoffes.

DC:

Fp.:

'H-NMR:

BC-NMR:

R¢= 0.49 (Cyclohexan/ EtOAc 1:1).
79 °C

(DMSO-Dg, 400 MHz), & [ppm] = 8.15 (d, %1=87Hz, 2H,
C-CH-CH-C-NO,, C-CH-CH-C-NO;), 7.69 (d, %=8.7Hz, 2H,
C-CH-CH-C-NO,, C-CH-CH-C-NO,), 4.71 (s, 2H, S-CH,-C), 4.66-4.39
(m, 2H, N-CHH-CH,-N-SO,, N-CHH-CH,-N-SO,), 4.33-4.18 (m, 2H,
N-CHH-CH,-N-SO,, N-CHH-CH,-N-SO;), 3.54 (t, °J=4.9Hz, 4H,
N-CH,-CH,-N-SO,, N-CH,-CH-N-SO5).

(DMSO0-Ds, 100 MHz), 5 [ppm] = 195.5 (C=S), 159.7 (q, YJcr = 259.5 Hz,
CF3), 147.0 (C(NOy)), 145.4 (CH,-C-CH-CH), 130.8 (C(NO,)-CH-CH,
C(NO,)-CH-CH), 123.9 (C-CH-CH, C-CH-CH), 45.0 (S-CH,-C), 42.3
(N-CH,-CH-N-SO,, N-CH,-CH,-N-S0O»).
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 2921 (w), 2859 (w), 1599 (w), 1549 (s), 1516 (s), 1465 (W),
1409 (m), 1342 (s), 1272 (m), 1218 (w), 1170 (vs), 1106 (s), 1048 (w),
986 (vs), 954 (w), 932 (s), 876 (m), 800 (m), 706 (m), 655 (M), 621 (W),
589 (m), 516 (W), 462 (W), 438 (W).

m/z (%) = 230 (100, [M+H]")

m/z fur C13H14F3N3O483

ber.: 429.0099 gef.: 429.0093
ber.: C:36.36 H: 3.29 N:9.78
gef.. C:36.18 H: 3.36 N:9.71
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von ((4-Nitrophenyl)methyl)-4-acetylpiperazin-1-dithiocarboxylat (293)

Schl32368

S

ﬁNJLsAQ - = 339.43 g/mol
\ﬂ/ N \) NO C14H17N303S2

2

GemaR AAV5 wurden 432mg 4-Nitrobenzylbromid (2.0 mmol, 1.0eq), 0.24mL
Kohlenstoffdisulfid (4.0 mmol, 2.0 eq) und 256 mg 1-(Piperazin-1-yl)ethanon (2.0 mmol, 1.0 eq)
umgesetzt. Saulenchromatographie an Kieselgel (DCM/ MeOH 90:10) ergab 537 mg von 293

(79.1%) in Form eines farblosen Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

R¢=0.42 (DCM/ MeOH 90:10).
118 °C

(DMSO-Ds, 400 MHz), & [ppm] = 8.14 (d, 3J=85Hz, 2H,
C-CH-CH-C-NO;, C-CH-CH-C-NO,), 7.64 (d, 3J=85Hz, 2H,
C-CH-CH-C-NO,, C-CH-CH-C-NO;), 4.71 (s, 2H, S-CH,-C), 4.35-4.09
(m, 2H, N-CHH-CH,-N-C(=0), N-CHH-CH,-N-C(=0)), 4.03-3.83 (m, 2H,
N-CHH-CH,-N-C(=0), N-CHH-CH,-N-C(=0)), 3.59-3.51 (m, 4H,
N-CH,-CH,-N-C(=0), N-CH,-CH,-N-C(=0)), 1.9 (s, 3H, C(=0)-CHs).

(DMSO-De, 100 MHz), & [ppm] = 194.9 (C=S), 169.2 (C(=0)), 147.1
(C(NO,)), 1457  (CH,-C-CH-CH), 1309  (C(NO,)-CH-CH,
C(NO)-CH-CH), 124.0 (C-CH-CH, C-CH-CH), 45.0 (S-CH,-C), 40.3
(N-CH,-CH2-N-C(=0), N-CH,-CH>-N-C(=0)), 21.7 (C(=0)-CHa).
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IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 2913 (w), 1688 (s), 1611 (w), 1527 (m), 1517 (m), 1476 (w),
1440 (w), 1363 (s), 1282 (w), 1217 (m), 1161 (m), 1114 (vs), 1046 (w),
1007 (w), 991 (s), 915 (w), 862 (w), 848 (m), 799 (W), 703 (s), 650 (W),
592 (W), 513 (W), 457 ().

m/z (%) = 362 (100, [M+Na]")

m/z fur C14H17N30382

ber.: 339.0711 gef.: 339.0700
ber.: C:49.54 H:5.05 N:12.38
gef.: C:49.63 H: 5.09 N:12.48
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Dithiocarbamat-Derivate

5.11 Weitere Verbindungen

Darstellung von (2-(1,3-Dioxan-2-yl)ethyl)morpholin-4-dithiocarboxylat (347)

Schl32020

S O/j
r = 277.40 g/mol

0 \) C11H19aNO3S2

GemaB AAV5 wurden 0.41 mL 2-(2-Bromethyl)-1,3-dioxan (3.0 mmol, 1.0 eq), 0.36 mL
Kohlenstoffdisulfid (6.0 mmol, 2.0 eq) und 0.52 mL Morpholin (6.0 mmol, 2.0 eq) umgesetzt.

Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 3:2) ergab 327 mg von 347 (37.2%) in

Form eines gelben Feststoffes.

DC:

Fp.:

'H-NMR:

BC-NMR:

R¢= 0.28 (Cyclohexan/ EtOAc 3:2).
80 °C

(CDCls, 400 MHz), & [ppm] = 4.69 (t,%J=5.2Hz, 1H, CH,-CH-O),
412-405 (m, 6H, N-CH»-CH, N-CH»-CH,, CH-O-CHH-CH,,
CH-0O-CHH-CHy,), 4.03-3.96 (m, 2H, CH-O-CHH-CH,, CH-O-CHH-CH)),
3.80-3.65 (M, 4H, O-CHp-CHp-N, O-CH,-CH,-N), 3.36-3.32 (m, 2H,
S-CH,-CHJ), 2.11-2.01 (m, 1H, O-CH,-CHH-CH,-0), 2.01-1.94 (m, 2H,
S-CH,-CHy), 1.35-1.29 (m, 1H, O-CH,-CHH-CH,-0).

(CDCls, 100 MHz), & [ppm] = 195.5 (C=S), 101.1 (CH,-CH-O), 67.0
(2x O-CH,-CH;),  66.6  (O-CHp-CH»-N,  O-CH,-CH,-N),  36.7
(N-CH»-CH,-O, N-CH,-CH,-0), 34.4 (S-CH,), 31.8 (S-CH,-CHy), 25.9
(O-CH,-CH,-CHy).
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Dithiocarbamat-Derivate

IR (ATR): v (cm™) = 2859 (m), 1422 (s), 1266 (s), 1231 (m), 1118 (vs), 1072 (s),
997 (vs), 922 (m), 871 (s), 844 (s), 638 (M), 541 (s), 405 (m).

MS (ESI+): m/z (%) = 278 (100, [M+H]")
HRMS (E|+) : m/z flr C11H1gNO3S,
ber.: 277.0806 gef.: 277.0807
EA: ber.. C:47.63 H: 6.90 N: 5.05
gef.. C:47.76 H: 6.99 N: 4.99
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Dithiocarbamat-Derivate

Darstellung von Methyl-2-(4-bromphenyl)acetat (424)

Schl32034

@ r = 229.07 g/mol

Br CoHoBro:

3.0 g (4-Bromphenyl)essigsaure (13.95 mmol, 1.0 eq) wurden in 50 mL Methanol gelést, mit

2 mL konzentrierter Schwefelsdure versetzt und 14 Stunden unter Rickfluss erhitzt. Das

Losungsmittel wurde am Rotavapor entfernt, der verbleibende Ruckstand in ca. 100 mL

Diethylether aufgenommen, 3 Mal gegen 50 mL gesattigte NaHCOs3-L6sung ausgeschittelt und

abschlieBend mit ges. NaCl-Losung gewaschen. Nach Entfernung des Ldsungsmittels am

Rotavapor wurden 2.56 g von 424 (80.0%) in Form eines blassgelben Ols erhalten.

'H-NMR:

BC-NMR:

IR (ATR):

(CDCls, 400 MHz), & [ppm] = 7.44 (d, %] = 8.2 Hz, 2H, CH,-C-CH-CH-C,
CH,-C-CH-CH-C), 7.15 (d,®)=82Hz, 2H, CH,-C-CH-CH-C,
CH,-C-CH-CH-C), 3.69 (s, 3H, O-CHs), 3.57 (s, 2H, C-CH,-COOMe).

(CDCls, 100 MHz), & [ppm] = 171.6 (C=0), 133.0 (CH-C-CH,), 131.7
(Br-C-CH, Br-C-CH), 131.0 (Br-C-CH-CH, Br-C-CH-CH), 121.2
(Br-C-CH), 52.2 (O-CHs), 40.5 (CH,-COOMe).

v (em™) = 3125 (w), 3027 (w), 2951 (W), 1733 (vs), 1628 (w), 1589 (w),
1552 (w), 1511 (w), 1488 (m), 1435 (w), 1407 (w), 1340 (m), 1299 (m),
1253 (m), 1218 (m), 1192 (w), 1159 (s), 1107 (w), 1071 (w), 1050 (m),
1011 (s), 929 (w), 894 (w), 836 (w), 801 (s), 784 (m), 756 (w), 729 (w),
679 (w), 652 (w), 571 (w), 526 (w), 489 (m), 449 (w), 423 (w).
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 251 (100, [M"*®"+Na]*), 253 (95, [M®*®"+Na]")

m/z fur CgHgBI’Oz

ber.: 227.9786 gef.: 227. 9791
ber.. C:47.19 H: 3.96 N: 0.00
gef.. C:46.70 H: 3.82 N:0.10
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Dithiocarbamat-Derivate

Darstellung von (2-(1,3-Dioxan-2-yl)ethyl)-4-methylpiperazin-1-dithiocarboxylat (349)
Schl32141

S O/j
r = 290.44 g/mol

C12H22N202S>
N

Gemall AAV7 wurden 0.34 mL N-Methylpiperazin (3.0 mmol, 1.0 eq), 640 mg Kaliumphosphat
(3.0mmol, 1.0eq), 0.54mL Kohlenstoffdisulfid (9.0 mmol, 3.0eq) und 0.41mL
2-(2-Brommethyl)-1,3-dioxan (3.0 mmol, 1.0eq) umgesetzt. Séaulenchromatographie an
Kieselgel (DCM/ MeOH 90:10) ergab 575 mg von 349 (66.0%) in Form eines blassgelben
Feststoffs.

DC: R¢= 0.53 (DCM/ MeOH 90:10).
Fp.: 77 °C
'H-NMR: (CDCls, 400 MHz), & [ppm] = 4.23-4.11 (m, 1H, S-CH,-CH,-CH),

4.46-382 (m, 8H, N-CHp-CHyN-CHs,  N-CH,-CH,-N-CHs,
O-CH,-CH,-CH,-0), 3.82-3.70 (m, 2H, S-CH,-CH,-CH), 3.42-3.30 (m,
2H, S-CHp-CH,-CH),  255-2.46 (m, 4H, N-CH,-CH,-N-CHs,
N-CH,-CH,-N-CHs), 231 (s, 3H, N-CHg), 2.05-1.97 (m, 2H,
O-CH,-CH,-CH,-O).

BC-NMR: (CDCls, 100 MHz), & [ppm] = 197.1 (C=S), 101.0 (S-CH,-CH,-CH), 67.0
(O-CH-CH,-CH,-0), 54.7 (N-CHp-CH-N-CHs, N-CH,-CH,-N-CHy),
50.9 (CH,-N-CHs, CH»-N-CHg), 45.7 (N-CH,-CH,-N-CH3), 34.3 (S-
CH,-CH,-CH), 31.8 (S-CH,-CH,-CH), 25.8 (O-CH,-CH,-CH,-O).
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Dithiocarbamat-Derivate

IR (ATR): v (cm'l) = 2795 (w), 1428 (m), 1288 (m), 1228 (m), 1142 (s), 1072 (m),
1043 (m), 994 (vs), 920 (m), 874 (m), 844 (m), 767 (w), 640 (w), 542 (w),
426 (m).

MS (ESI+): m/z (%) = 291 (100, [M+H]")

HRMS (E|+) : m/z flr C12H2N,05S,
ber.: 290.1123 gef.: 290.1111

EA: ber.. C:49.62 H: 7.63 N: 9.64
gef.. C:49.70 H: 7.70 N: 9.57
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Dithiocarbamat-Derivate

Darstellung von (2-(1,3-Dioxan-2-yl)ethyl)-4-acetylpiperazin-1-dithiocarboxylat (350)

Schl32147

S O/j
ﬁNJLS/\%O M = 318.46 g/mol

\ﬂ/ N J C13H22N203S2

O

Gemadll AAV5 wurden 0.41 mL 2-(2-Brommethyl)-1,3-dioxan (3.0 mmol, 1.0 eq), 0.54 mL
Kohlenstoffdisulfid (9.0 mmol, 3.0 eq) und 385 mg 1-(Piperazin-1-yl)ethanon (3.0 mmol, 1.0 eq)
umgesetzt. Saulenchromatographie an Kieselgel (DCM/ MeOH 90:10) ergab 931 mg von 350

(95.6%) in Form eines blassgelben Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

R¢=0.62 (DCM/ MeOH 90:10).

53°C

(CDCls, 400 MHz), & [ppm] = 4.66-4.52 (m, 1H, S-CHy-CH,-CH),
455-433 (m, 4H, O-CHp-CH,-CH,-0), 4.32-411(m, 4H,
N-CH,-CH,-N-C(=0)-CHs, N-CH,-CH,-N-C(=0)-CHj), 3.88-3.60 (m, 4H,
N-CH,-CH,-N-C(=0)-CHs, N-CH,-CH,-N-C(=0)-CHs), 3.65-3.52 (m, 2H,
S-CH,-CH,-CH), 3.42-3.31 (m, 2H, S-CH»-CH,-CH), 2.11 (s, 3H,
N-C(=0)-CHj), 2.05-1.97 (m, 2H, O-CH,-CH,-CH,-0).

(CDCl;, 100 MHz), & [ppm] = 197.7 (C=S), 169.5 (C=0), 100.9

(S-CHp-CH,-CH), 67.0 (O-CH,-CH,-CH,-0), 45.3
(N-CH,-CH,-N-C(=0)-CHj, N-CH,-CH,-N-C(=0)-CHj), 40.7
(N-CH,-CH,-N-C(=0)-CHs, N-CH,-CH,-N-C(=0)-CHy), 34.2

(S-CH,-CH,-CH), 31.8 (S-CH,-CH,-CH), 25.8 (O-CH,-CH,-CH,-0), 21.5
(N-C(=0)-CHs).
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Dithiocarbamat-Derivate

IR (ATR): v (cm™) = 2862 (w), 1639 (s), 1413 (s), 1277 (m), 1244 (m), 1208 (vs),
1128 (s), 1073 (m), 985 (s), 962 (s), 914 (s), 875 (m), 845 (m), 767 (W),
639 (W), 587 (W), 516 (M), 474 (W), 416 (w).

MS (ESI+): m/z (%) = 319 (100, [M+H]")
HRMS (E|+) : m/z flr C13H2N,03S,
ber.: 318.1072 gef.: 318.1085
EA: ber.. C:49.03 H: 6.96 N: 8.80
gef.. C:48.95 H: 6.58 N:9.01
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Dithiocarbamat-Derivate

Darstellung von 3-Chlor-N-phenethylacetamid (212)
Schi32179

@ 0] M = 197.66 g/mol
N)K/CI C10H12CINO
H

252 mL Phenethylamin (20.0 mmol, 1.0eq) und 2016 mg Natriumhydrogencarbonat
(24.0 mmol, 1.2 eq) wurden in 50 mL Dichlormethan gel6st, auf 0 °C gekiihlt, 5 Minuten geriihrt
und mit 1.90 mL Chloracetylchlorid (24.0 mmol, 1.2 eq) versetzt. Anschliefend wurde auf
Raumtemperatur erwarmt, 4 Stunden bei Raumtemperatur gerihrt, die Reaktion durch Zugabe
von 50 mL Wasser beendet, mit Dichlormethan extrahiert (5 x 50 mL), die vereinigten
organischen Phasen Uber MgSQO, getrocknet, filtriert und das Ldsungsmittel am Rotavapor
entfernt. Séulenchromatographie an Kieselgel (DCM/ MeOH/ NEt; 90:10:0.1) ergab 3905 mg

von 212 (98.8%) in Form eines farblosen Feststoffes.

DC: R¢=10.62 (DCM/ MeOH/ NEt; 90:10:0.1).
Fp.: 68 °C
'H-NMR: (CDCl3, 400 MHz), 8 [ppm] = 7.35-7.19 (m, 5H, CHpheny), 6.61 (sbr, 1H,

CH,-NH-C(=0)), 4.02 (s, 2H, C(=0)-CH,-Cl), 3.57 (t, *J =6.9 Hz, 2H,
C-CH,-CH,-NH), 2.85 (t, % = 7.1 Hz, 2H, C-CH,-CH,-NH).

BC-NMR: (CDCls3, 100 MHz), & [ppm] = 165.9 (C=0), 138.4 (C-CH-CH-CH), 128.9
(C-CH-CH-CH, C-CH-CH-CH), 128.8 (C-CH-CH-CH, C-CH-CH-CH),
126.8 (C-CH-CH-CH), 42.8 (C(=0)-CH,-Cl), 41.0 (C-CH,-CH,-NH), 35.6
(C-CH,-CH,-NH).
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Dithiocarbamat-Derivate

IR (ATR): v (cm™) =3830 (w), 3653 (W), 3335 (w), 3084 (w), 2926 (W), 2860 (W),
1644 (m), 1539 (s), 1494 (w), 1451 (w), 1436 (w), 1399 (w), 1364 (w),
1291 (w), 1259 (m), 1185 (w), 1151 (w), 1087 (w), 1039 (w), 1018 (w),
925 (w), 905 (W), 776 (W), 751 (), 696 (vs), 578 (w), 556 (s), 498 (s),
444 (W), 425 (), 408 (W).

MS (ESI+): m/z (%) = 198 (100, [M+H]")
HRMS (EI+) : m/z fir C1oH12CINO
ber.: 197.0607 gef.: 197.0614
EA: ber.: C:60.76 H:6.12 N: 7.09
gef.. C:60.89 H: 6.14 N: 7.01
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Dithiocarbamat-Derivate

Darstellung von 2-(2,2-Dimethoxyethylamino)-N-phenethylethanamid (213)

Schl32180
O\W i
N)H
H

M = 266.34 g/mol
HN

j\ C14H22N203
~

(l)O

3905 mg 3-Chlor-N-phenethylacetamid (Schl132179, 212, 19.7 mmol, 1.0 eq) wurden in 50 mL
Toluen  gelést, 5 Minutengerihrt  und  anschlieRend  langsam  mit  1.90 mL
2,2-Dimethoxyethanamin (24.0 mmol, 1.2 eq) versetzt, 4 Stunden unter Rickfluss erhitzt und
anschlieBend auf 0°C geklhlt. Der resultierende Niederschlag wurde abgesaugt, mit
Toluen gewaschen und das Filtrat wurde eingeengt. Es wurden 4900 mg von 213 (93.4%) in

Form eines dunkelbraunen Ols erhalten.

'H-NMR: (CDCls, 400 MHz), & [ppm] = 7.33-7.15 (M, 5H, CHpneny).
423 (t,%=53Hz, 1H, NH-CH,-CH-OMe), 3.51-3.40 (m, 2H,
C-CHp-CHp-NH), 3.27 (s, 6H, O-CHa, O-CHs), 3.18 (t, %] = 6.9 Hz, 2H,
C(=0)-CH-NH), 2.76 (g, 3J = 7.1 Hz, 2H, C-CH,-CH,-NH), 2.66-2.55(m,
2H, O-CH-CH,-NH), 2.19 (sbr, 1H, CH,-NH-CH,).

BC-NMR: (CDCls, 100 MHz), § [ppm] = 171.4 (C=0), 139.0 (C-CH-CH-CH), 128.8
(C-CH-CH-CH, C-CH-CH-CH), 128.6 (C-CH-CH-CH, C-CH-CH-CH),
126.5 (C-CH-CH-CH), 103.5 (NH-CH,-CH-0), 54.1 (O-CHs, O-CHj),
52.3 (C(=0)-CH,-NH), 50.9 (NH-CH,-CH), 40.1 (C-CH,-CH,-NH), 35.6
(C-CH,-CH,-NH).
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IR (ATR):

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 3315 (w), 3062 (w), 3026 (w), 1652 (s), 1603 (w), 1525 (m),
1497 (m), 1453 (m), 1363 (w), 1334 (w), 1248 (w), 1192 (w), 1125 (s),
1056 (s), 969 (w), 917 (w), 827 (w), 748 (m), 698 (s), 568 (m), 494 (m).

m/z (%) = 267 (100, [M+H]")

m/z fur C14H22N203

ber.: 266.1630 gef.: 266.1645
ber.. C:63.13 H: 8.33 N: 10.52
gef.. C:62.67 H: 8.03 N: 10.27
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Dithiocarbamat-Derivate

Darstellung von 3-(2,2-Dimethoxyethylamino)-N-phenethylpropanamidhydrochlorid (425)

Schl32181

O |
M: = 302.80 g/mol

H H 2 0O C14H23N203.Cl

4171 mg 3-(2,2-Dimethoxyethylamino)-N-phenethylpropanamid (Schl32180, 213, 15.7 mmol,
1.0 eq) wurden in 50 mL Dichlormethan geldst, auf 0 °C gekihlt und langsam mit 18.8 mL

IM HCI in Diethylether (18.8 mmol, 1.2 eq) versetzt. Der resultierende Niederschlag wurde

abgesaugt und mit Diethylether und Cyclohexan gewaschen. Es wurden 2593 mg von 425

(54.5%) in Form eines hellbraunen Feststoffes erhalten.

Fp.:

'H-NMR:

BC-NMR:

IR (ATR):

143 °C

(CDCls, 400 MHz), & [ppm] = 9.00 (sbr, 2H, NH,"), 8.56 (sbr, 1H, NH),
7.27-7.13 (m, 5H, CHphenyn)), 4.84 (t, %) = 5.3 Hz, 1H, NH-CH,-CH-OMe),
4.01-394 (m, 2H, C-CH,-CH.-NH), 349 (t, 3J=6.9Hz 2H,
C(=0)-CH,-NH), 3.40 (s, 6H, O-CH3, O-CHs), 3.14 (q, ) = 7.1 Hz, 2H,
C-CH,-CH,-NH), 2.89-2.77 (m, 2H, O-CH-CH,-NH).

(CDCls, 100 MHz), 5 [ppm] = 164.6 (C=0), 138.7 (C-CH-CH-CH), 128.9
(C-CH-CH-CH, C-CH-CH-CH), 128.6 (C-CH-CH-CH, C-CH-CH-CH),
126.5 (C-CH-CH-CH), 99.6 (NH-CH,-CH-0), 54.9 (O-CH3, O-CHs), 48.8
(C(=0)-CH»-NH), 48.6 (NH-CH»-CH), 41.3 (C-CH»-CH»-NH), 35.4
(C-CH,-CHa-NH).

v (em™) = 3324 (w), 3061 (w), 3027 (w), 2993 (W), 2760 (m), 1667 (vs),
1560 (s), 1496 (m), 1445 (m), 1365 (w), 1293 (W), 1257 (m), 1191 (w),
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Dithiocarbamat-Derivate

1140 (m), 1111 (w), 1071 (vs), 1040 (s), 1009 (w), 966 (vs), 888 (m),
831 (W), 749 (m), 699 (s), 630 (W), 558 (M), 494 (M), 449 (m).

MS (ESI+): m/z (%) = 267 (100, [M-CI]")
HRMS (E|+) : m/z flr C14H2N>O3
ber.: 266.1630 gef.: 266.1645
EA: ber.. C:55.53 H: 7.66 N: 9.25
gef.. C:55.83 H: 7.56 N: 9.24
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Dithiocarbamat-Derivate

Darstellung von 1,2,3,6,7,11b-Hexahydropyrazino[2,1-a]isochinolin-4-on (214)

Schl32182

N O r = 202.25 g/mol

v
]/ C12H14N20O

N
H

20 mL konzentrierte Schwefelsdaure wurden auf 0 °C gekihlt, portionsweise mit 2453 mg
3-(2,2-Dimethoxyethylamino)-N-phenethylpropanamidhydrochlorid (Schl32181, 425, 8.1 mmol,

1.0 eq) versetzt, auf Raumtemperatur erwarmt und 12 Stunden geruhrt. Das Reaktionsgemisch

wurde vorsichtig in Eiswasser gegossen, mit 6M NaOH-L6sung auf pH=12 eingestellt und

anschlieBend funfmal mit Dichlormethan (je 75 mL) extrahiert. Die vereinigten organischen

Phasen wurden uber MgSO, getrocknet, filtriert und das Losungsmittel am Rotavapor entfernt.
Saulenchromatographie an Kieselgel (DCM/ MeOH/ NEt; 90:10:0.1) ergab 486 mg von 214
(30.1%) in Form eines orangen Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

R¢=0.27 (DCM/ MeOH/ NEt; 90:10:0.1).

114 °C

(CDCls, 400 MHz), 8 [ppm] = 7.21-7.06 (M, 4H, CHaromay), 4.83-4.74 (m,
1H, N-CH-C), 3.74-3.59 (m, 2H, C-CHH-N-C(=0)-CHH), 3.51-3.44 (m,
2H, C-CHH-N-C(=0)-CHH), 2.99-2.61 (m, 4H, C-CH,-CH,-N,
N-CH-CH,-NH), 2.59 (sbr, 1H, NH).

(CDCls, 100 MHz), 8 [ppm] = 167.3 (C=0), 134.9 (C-CH), 134.1 (C-CH),
129.5 (CH(aromay), 127.2 (CH(aromar), 126.8 (CH aromar), 124.8 (CH (aromar)),
56.7 (NH-CH,-CH), 49.9 (NH-CH,-C(=0)), 49.5 (N-CH,-CH,-C), 38.9
(NH-CH,-CH), 28.9 (C-CHp-CH,-N).
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IR (ATR):

MS (ESI+):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 3305 (w), 2910 (W), 1629 (vs), 1428 (m), 1424 (m), 1412 (m),
1359 (w), 1327 (w), 1293 (m), 1273 (w), 1248 (w), 1219 (w), 1190 (w),
1147 (w), 1101 (w), 1039 (w), 971 (w), 856 (w), 757 (s), 722 (vs), 668 (M),
644 (m), 593 (w), 570 (w), 522 (w), 487 (w), 461 (w), 442 (w), 410 (s).

m/z (%) = 203 (100, [M+H]")

m/z fur C12H14N20

ber.: 202.1106 gef.: 202.1137
ber.. C:71.26 H: 6.98 N: 13.85
gef.. C:70.89 H: 6.86 N: 13.16
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von (2-(1,3-Dioxan-2-yl)ethyl)thiomorpholin-4-dithiocarboxylat (357)

Schl32213

S O/j
r = 293.47 g/mol

S\) C11H19NO2S3

Gemall AAV5 wurden 0.41 mL 2-(2-Bromethyl)-1,3-dioxan (3.0 mmol, 1.0eq), 0.36 mL
Kohlenstoffdisulfid (6.0 mmol, 2.0eq) und 0.60 mL Thiomorpholin (6.0 mmol, 2.0eq)
umgesetzt. Saulenchromatographie an Kieselgel (Cyclohexan/ EtOAc 5:1) ergab 312 mg von 357

(35.5%) in Form eines gelben Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

IR (ATR):

R¢=0.21 (Cyclohexan/ EtOAc 6:1).
84 °C

(CDCls, 400 MHz), & [ppm] = 4.60 (t,%)=5.2Hz, 1H, CH,-CH-O),
449-411 (m, 6H, N-CHp-CHs N-CHp-CHs CH-O-CHH-CHb,
CH-O-CHH-CHy), 4.09-4.02 (m, 2H, CH-O-CHH-CH,, CH-O-CHH-CH)),
3.45-3.32 (M, 2H, S-CH,-CH,-CH), 2.77-2.61 (m, 4H, S-CH,-CH,-N,
S-CH,-CHz-N), 2.13-1.92 (m, 3H, O-CH,-CHH-CH,-0, S-CH,-CH,-CH),
1.39-1.25 (m, 1H, O-CH,-CHH-CH,-0).

(CDCls, 100 MHz), & [ppm] = 196.9 (C=S), 100.2 (CH,-CH-0), 67.0
(2x O-CH»-CH,),  56.6  (N-CH»-CH»-S,  N-CH»-CH»-S),  38.2
(S-CH»-CH»-CH),  31.8  (S-CH»-CH»N, S-CH,»-CH,-N), 27.3
(S-CH,-CH,-CH), 25.8 (O-CH,-CH,-CHy).

v (em™) = 2920 (w), 2849 (w), 1442 (m), 1424 (s), 1411 (m), 1397 (m),
1378 (w), 1359 (w), 1284 (m), 1242 (m), 1220 (m), 1186 (s), 1163 (W),
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Experimenteller Teil

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

1143 (vs), 1122 (s), 1071 (s), 1039 (s), 1020 (s), 1000 (s), 952 (W),
946 (W), 936 (vs), 922 (vs), 895 (m), 875 (S), 846 (s), 816 (W), 803 (w),
763 (W), 642 (W), 495 (W), 484 (W), 473 (W), 418 (m), 401 (m).

m/z (%) = 294 (100, [M+H]")

m/z fur C11H19N0253

ber.: 293.0578 gef.: 293.0591
ber.. C:45.02 H: 6.53 N: 4.77
gef.. C:45.17 H: 6.62 N: 4.82
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Experimenteller Teil

Darstellung

Dithiocarbamat-Derivate

Benzyl-4-oxo0-3,6,7,11b-tetrahydro-1H-pyrazino[2,1-a]isochinolin-2-

dithiocarboxylat (215)

Schl32223

O
T M: = 368.52 g/mol

N
N
//|\ C20H20N20S2

e

Gemdl AAV8 wurden 506 mg 1,2,3,6,7,11b-Hexahydropyrazino[2,1-a]isochinolin-4-on
(Schl32182, 214, 2.5mmol, 1.0eq), 0.30 mL Kohlenstoffdisulfid (5.0 mmol, 2.0 eq) und
0.30 mL Benzylbromid (2.5 mmol, 1.0 eq) umgesetzt. Saulenchromatographie an Kieselgel
(Cyclohexan/ EtOAc 4:1) ergab 770 mg von 215 (83.6%) in Form eines gelbbraunen Feststoffes.

DC:

Fp.:

IH-NMR:

BC-NMR:

R¢=0.14 (Cyclohexan/ EtOAc 6:1).

135°C

(DMSO-Ds, 400 MHz), & [ppm] = 7.42-7.36 (M, 2H, CHgenzyy), 7.34-7.16
(M, 7H, CHearomay, CHe@enzy), 5.51-5.42 (m, 1H, C-CH-N), 4.75-4.63 (m,
1H, N-CHH-C(=0)), 4.56 (s, 2H, S-CH,-C), 4.54-4.40 (m, 1H,
N-CHH-C(=0)), 3.69-3.55 (m, 1H, C-CH,-CHH-N), 3.50-3.39 (m, 1H,
C-CH,-CHH-N), 2.91-2.71 (m, 4H, C-CH,-CH,-N, N-CH,-CH).

(DMSO-Ds, 100 MHz), § [ppm] = 1953 (C=S), 163.2 (C=0), 136.5
(Cq (aromaty), 135.9 (Cq (aromay), 132.3 (Cq (aromay), 129.8 (Ct (aromay), 129.6
(Ct (aromat)), 129.0 (Ct (aromay), 128.0 (Ct (aromay), 127.9 (Ct (aromay), 127.3
(Ct (aroma)), 126.6 (C: (aroman), 54.9 (N-CH,-C(=0)), 53.5 (C-CH-N), 41.4
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

(S-CH»-C), 409 (N-CH-CH»N), 387 (C-CHp-CH,-N), 286
(C-CH,-CH,-N).

v (em™) = 3023 (W), 2964 (W), 2896 (W), 1645 (vs), 1492 (w), 1444 (w),
1423 (w), 1409 (vs), 1362 (w), 1351 (w), 1327 (w), 1308 (w), 1289 (s),
1252 (w), 1242 (w), 1215 (m), 1185 (w), 1155 (w), 1118 (w), 1078 (W),
1033 (w), 1017 (m), 978 (), 966 (W), 923 (), 893 (w), 854 (), 806 (W),
775 (W), 763 (), 738 (W), 705 (s), 678 (W), 637 (W), 597 (w), 581 (W),
564 (W), 513 (W), 494 (W), 474 (W), 459 (W), 446 (W), 405 (w).

m/z (%) = 369 (100, [M+H]")

m/z fur ConzoNzOSz

ber.: 368.1017 gef.: 368.1008
ber.: C:65.18 H:5.47 N: 7.60
gef.. C:65.00 H:5.32 N: 7.37
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Darstellung

Dithiocarbamat-Derivate

Benzyl-(2R)-2-[(R)-[2,8-bis(trifluormethyl)-4-chinolyl]hydroxymethyl]-

piperidin-1-dithiocarboxylat (408)

Schl32228

r = 544.58 g/mol

CasH22FsN20O S

Gemadll AAV7 wurden 500mg Mefloquinhydrochlorid (1.2 mmol, 1.0eq), 561 mg
Kaliumphosphat (2.6 mmol, 1.2 eq), 0.15mL Kohlenstoffdisulfid (2.4 mmol, 2.0eq) und
0.14 mL Benzylbromid (1.2 mmol, 1.0 eq) umgesetzt. Saulenchromatographie an Kieselgel
(Cyclohexan/ EtOACc 5:1) ergab 210 mg von 408 (32.2%) in Form eines farblosen Feststoffes.

DC:

Fp.:

IH-NMR:

R¢=0.16 (Cyclohexan/ EtOAc 5:1).
210 °C

(DMSO-Dg, 400 MHz), & [ppm] = 9.16 (d, *J=87Hz, 1H,
C(-CF3)-CH-CH-CH-C), 8.32 (d, *J = 7.3 Hz, 1H, C(-CF3)-CH-CH-CH-C),
812 (s, 1H, C(-CFg)-CH-C), 7.92 (t, 3=78Hz, 1H,
C(-CF3)-CH-CH-CH-C), 7.28-7.14 (m, 5H, CHgenzyy), 6.49 (sbr, 1H, OH),
6.03-5.96 (m, 1H, CH-OH), 5.81-5.72 (m, 1H, N-CH), 4.33 (s, 2H,
S-CH»-C), 4.06-391 (m, 1H, N-CHH-CH,), 3.85-3.69 (m, 1H,
N-CHH-CH,), 2.09-1.79 (m, 3H, CH-CHH-CHH-CHH-CH,-N), 1.58-1.22
(m, 3H, CH-CHH-CHH-CHH-CH,-N).
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Experimenteller Teil

BC-NMR:

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

(DMSO-Dg, 100 MHz), 6 [ppm] = 196.4 (C=S), 153.2 (Cq (aromar)), 153.0
(Cq (aromat), 143.4 (Cq (aromat), 136.5 (Cq@enzyn), 130.7 (Ct(Benzyr)), 130.2
(Ct @enzy1)), 129.5 (Ci(aromat), 129.2 (Cq (aromar), 128.9 (Ct(aromar), 128.1
(Ct@enzyr)), 127.8 (Cr(aromar)), 126.8 (q, 1Jc,|: = 225.4Hz, CF3), 124.4
(Cq (aromary), 121.7 (q, lJC’F = 2514 Hz, CF3), 116.5 (C;(aromay), 68.5
(CH-OH), 63.5 (N-CH), 47.7 (N-CH,-CH,-CH,-CH,-CH), 40.0 (S-CH,-C),
23.4 (N-CHp-CH,-CH,-CHp-CH), 18.6 (N-CHy-CHa-CH,-CHy-CH).

v (em™) = 3357 (W), 2964 (w), 2870 (W), 1598 (w), 1515 (w), 1497 (w),
1486 (m), 1422 (w), 1308 (vs), 1248 (w), 1213 (s), 1178 (s), 1145 (vs),
1106 (vs), 1071 (s), 1043 (m), 984 (w), 956 (s), 928 (m), 906 (M), 863 (m),
805 (W), 768 (), 736 (m), 717 (), 676 (m), 613 (W), 570 (W), 523 (W),
497 (s), 485 (M), 429 (W).

m/z (%) = 545 (100, [M+H]")

m/z fur C25H22F5N2052

ber.: 544.1078 gef.. 544.1086
ber.: C:55.14 H: 4.07 N:5.14
gef.. C:55.01 H: 4.02 N: 5.04
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Dithiocarbamat-Derivate

Darstellung von N-(4-Nitrophenyl)benzen-1,4-diamin (426)
Schi32371

H
N
/©/ \Q .= 229.23 g/mol
O,N NH,

C12H11N302

1467 mg 1-Fluor-4-nitrobenzen (10.4 mmol, 1.04 eq), 2163 mg Benzen-1,4-diamin (20.0 mmol,
2.00 eq) und 1060 mg Natriumcarbonat (10.0 mmol, 1.00 eq) wurden in 15 mL Wasser gelost,
unter Rickfluss erhitzt und anschlieBend mit 80 mL Toluen versetzt. Der resultierende
Niederschlag wurde abgesaugt, mit Toluen gewaschen und getrocknet. Sdulenchromatographie
an Kieselgel (Cyclohexan/ EtOAc 1:1) ergab 1875 mg von 426 (81.8%) in Form eines roten

Feststoffes.

DC: R¢=0.19 (Cyclohexan/ EtOAc 1:1).

Fp.: 210 °C

'H-NMR: (DMSO-Dsg, 400 MHz), 6 [ppm] = 8.83 (s, 1H, NH), 7.96 (d, 3] =9.2 Hz,
2H, C-CH-CH-C-NO,;, C-CH-CH-C-NOy), 6.88 (d, 3J=8.5Hz, 2H,
C-CH-CH-C-NO;, C-CH-CH-C-NO,), 6.73 (d, 3J=92Hz, 2H,
C-CH-CH-C-NH;, C-CH-CH-C-NH,), 6.58 (d, 3)=85Hz, 2H,
C-CH-CH-C-NH,, C-CH-CH-C-NHy), 5.03 (s, 2H, NHy).

BC.NMR: (DMSO-Dg, 100 MHz), & [ppm] = 153.7 (C-CH-CH-(NO,)), 146.9

(C-NO,), 1368 (C-NH,), 1282 C(-NH,)-CH-CH-C), 126.9
(C(NO,)-CH-CH,  C(NO,)-CH-CH), 1253  (CH-CH-C-NO,,
CH-CH-C-NO;), 115.1 (CH-CH-C-NH,, CH-CH-C-NHp), 112.2
(CH-CH-C-NHj, CH-CH-C-NH,).

613



Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 3457 (w), 3372 (W), 1624 (s), 1592 (w), 1523 (m), 1515 (s),
1496 (W), 1464 (w), 1299 (w), 1254 (m), 1176 (m), 1112 (w), 842 (w),
833 (M), 752 (W), 624 (W), 578 (m), 532 (s), 498 (W), 458 (m).

m/z (%) = 230 (100, [M+H]")

m/z fur C12H11N302

ber.: 229.0851 gef.: 229.0857
ber.. C:62.87 H: 4.84 N: 18.33
gef.. C:63.08 H: 4.90 N: 18.61
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Dithiocarbamat-Derivate

Darstellung von 1-Isothiocyanato-4-(4-nitrophenoxy)benzen (409)
Schi32372

O
/©/ \Q . = 272.28 g/mol
O,N NCS

Ci13HsN203S

1151 mg 4-(4-Nitrophenoxy)anilin (5.0 mmol, 1.0 eq) wurden in 14 mL 1,4-Dioxan geldst, auf
0 °C gekuhlt, 10 Minuten gerthrt und anschliefend langsam mit 0.71 mL Thiophosgen
(9.3 mmol, 1.9 eq), gelost in 9 mL 1,4-Dioxan, versetzt. Nach 6 Stunden Reaktionszeit bei 0 °C
wurde auf Raumtemperatur erwarmt und weitere 10 Stunden gerthrt. Anschlieend wurde das
Reaktionsgemisch mit 200 mL Wasser versetzt, der resultierende Niederschlag abgesaugt, mit
Wasser gewaschen und getrocknet. Es wurden 1145 mg von 409 (84.1%) in Form eines braunen
Feststoffes erhalten.

Fp.: 120 °C

'H-NMR: (DMSO-Ds, 400 MHz), & [ppm] = 822 (d, %J=9.2Hz, 2H,
C-CH-CH-C-NO;, C-CH-CH-C-NO,), 751 (d, %=89Hz, 2H,
CH-C-NCS, CH-C-NCS), 7.21 (d, ®J=9.2 Hz, 2H, C-CH-CH-C-NO,,
C-CH-CH-C-NOy), 7.14 (d, % =89Hz, 2H, CH-CH-C-NCS,
CH-CH-C-NCS).

BC-NMR: (DMSO-Dg, 100 MHz), & [ppm] = 162.6 (C-CH-CH-C-NO,), 154.2
(C-CH-CH-C-NCS), 143.3 (C-NO,), 134.4 (NCS), 128.7 (C(NO,)-CH-CH,
C(NO,)-CH-CH), 1275  (C-NCS), 1267  (C(NO,)-CH-CH,
C(NO,-CH-CH), 1221  (CH-C-NCS,  CH-C-NCS), 1185
(CH-CH-C-NCS, CH-CH-C-NCS).

IR (ATR): v (em™) = 3104 (w), 2113 (s), 1611 (w), 1584 (m), 1502 (vs), 1486 (vs),
1373 (w), 1331 (vs), 1254 (s), 1236 (vs), 1194 (s), 1167 (m), 1110 (s),
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Dithiocarbamat-Derivate

1019 (w), 925 (m), 874 (m), 841 (vs), 778 (m), 737 (vs), 684 (m), 631 (w),
513 (s), 490 (s), 432 (w).

MS (ESI+): m/z (%) = 273 (100, [M+H]")
HRMS (E|+) : m/z flr C13HgN,O3S
ber.: 272.0256 gef.: 272.0257
EA: ber.. C:57.35 H: 2.96 N: 10.29
gef.. C:57.26 H: 291 N: 10.41
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Dithiocarbamat-Derivate

Darstellung von 1-Isothiocyanato-4-[(4-nitrophenyl)sulfanyl]benzen (410)

Schl32373

S
/©/ \Q M = 288.34 g/mol
OoN NCS

Ci13HsN202S:

1231 mg 4-[(4-Nitrophenyl)sulfanyl]anilin (5.0 mmol, 1.0 eq) wurden in 14 mL 1,4-Dioxan

gelost, auf 0°C gekdhlt, 10 Minuten gerthrt und anschlielend langsam mit 0.71 mL

Thiophosgen (9.3 mmol, 1.9eq), gelost in 9mL 1,4-Dioxan, versetzt. Nach 6 Stunden

Reaktionszeit bei 0 °C wurde auf Raumtemperatur erwarmt und weitere 10 Stunden gerdihrt.

Anschliefend wurde das Reaktionsgemisch mit 200 mL Wasser versetzt, der resultierende

Niederschlag abgesaugt, mit Wasser gewaschen und getrocknet. Es wurden 1292 mg von 410

(89.6%) in Form eines gelben Feststoffes erhalten.

Fp.:

'H-NMR:

BC-NMR:

122 °C

(DMSO-Dg, 400 MHz), & [ppm] = 8.11 (d, %1=89Hz, 2H,
C-CH-CH-C-NO,, C-CH-CH-C-NO,), 7.57 (d, 3J=87Hz, 2H,
C-CH-CH-C-NO,, C-CH-CH-C-NO;), 7.51 (d, 3J=87Hz, 2H,
CH-CH-C-NCS, CH-CH-C-NCS), 7.33 (d, %) = 8.9 Hz, 2H, CH-C-NCS,
CH-C-NCS).

(DMSO-Ds, 100MHz), & [ppm] = 1467 (C-NO,), 146.0
(C-CH-CH-C-NO,), 135.7 (CH-CH-C-NCS, CH-CH-C-NCS), 135.5
(NCS), 1317 (C-CH-CH-C-NCS), 1306 (C-NCS), 1283
(C(NO.)-CH-CH,  C(NO,-CH-CH), 1282  (C(NO,)-CH-CH,
C(NO,)-CH-CH), 124.9 (CH-C-NCS, CH-C-NCS).
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 2180 (w), 2093 (s), 1594 (w), 1577 (m), 1503 (vs), 1475 (s),
1400 (w), 1331 (vs), 1316 (s), 1177 (w), 1095 (m), 1078 (m), 1020 (w),
946 (W), 928 (m), 852 (s), 830 (vs), 735 (vs), 677 (M), 556 (W), 492 (m).

m/z (%) = 289 (100, [M+H]")

m/z fur C13H3N20282

ber.: 288.0027 gef.: 288.0031
ber.. C:54.15 H: 2.80 N: 9.72
gef.. C:54.22 H:2.77 N: 10.00
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Dithiocarbamat-Derivate

Darstellung von 6-Isothiocyanato-2-methyl-1,3-benzothiazol (411)

N M: = 206.29 g/mol
—~ 1L
S NCS CoHesN2S2

1000 mg 2-Methyl-1,3-benzothiazol-6-amin (6.1 mmol, 1.0 eq) wurden in 18 mL 1,4-Dioxan

Schl32374

gelost, auf 0°C gekdhlt, 10 Minuten gerthrt und anschlielend langsam mit 0.87 mL
Thiophosgen (11.1 mmol, 1.9 eq), gelést in 12 mL 1,4-Dioxan, versetzt. Nach 6 Stunden
Reaktionszeit bei 0 °C wurde auf Raumtemperatur erwarmt und weitere 10 Stunden gerdihrt.
Anschlielend wurde das Reaktionsgemisch mit 500 mL Wasser versetzt, der resultierende
Niederschlag abgesaugt, mit Wasser gewaschen und getrocknet. Es wurden 1146 mg von 411

(91.1%) in Form eines blassgelben Feststoffes erhalten.

Fp.: 120 °C

'H-NMR: (DMSO-Dg, 400 MHz), & [ppm] = 8.14-8.07 (m, 1H, C-CH-C-S), 7.92-7.84
(m, 1H, CH-CH-C-NCS) 7.46-7.41 (m, 1H, CH-C-NCS), 2.77 (s, 3H,
CH).

BC-NMR: (DMSO-Ds, 100 MHz), & [ppm] = 169.9 (C-CHs), 152.4 (N-C-CH), 136.8

(S-C-CH), 1345 (NCS), 127.1 (C-NCS), 124.8 (CH-C-NCS), 123.4
(CH-CH-C-NCS), 120.2 (C-CH-C-NCS), 20.4 (CHs).

IR (ATR): v (em™) = 2274 (w), 2098 (s), 1590 (w), 1571 (m), 1513 (vs), 1463 (s),

1407 (w), 1326 (vs), 1300 (s), 1155 (w), 1095 (m), 1070 (m), 1020 (w),
955 (W), 915 (m), 844 (s), 827 (vs), 735 (vs), 677 (m), 556 (w), 492 (m).
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MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

m/z (%) = 207 (100, [M+H]")

m/z fur CgHeNzSz

ber.: 206.9972 gef.: 206.9988
ber.: C:52.40 H:2.93 N: 13.58
gef.. C:52.62 H:2.97 N: 13.66
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Dithiocarbamat-Derivate

Darstellung von 3-[(2-Methyl-1,3-benzothiazol-6-yl)thiocarbamoylsulfanyl]-
propansaure (412)
Schl32375
N:©\ S r = 312.43 g/mol
_</
S N)J\S/\/COOH C12H12N202S3

H

619 mg 6-Isothiocyanato-2-methyl-1,3-benzothiazol (Schi32374, 411, 3.0 mmol, 1.0 eq) wurden
in 18 mL N,N-Dimethylformamid gel6st, mit 414 mg 3-Sulfanylpropansaure (3.9 mmol, 1.3 eq)
versetzt und 6 Stunden bei Raumtemperatur gerihrt. Anschlieend wurde das Reaktionsgemisch
mit 500 mL Wasser versetzt, der resultierende Niederschlag abgesaugt, mit Wasser gewaschen

und getrocknet. Es wurden 113 mg von 412 (12.1%) in Form eines blassgelben Feststoffes

erhalten.

Fp.: 173°C

'H-NMR: (DMSO-Dg, 400 MHz), & [ppm] = 12.22 (sbr, 1H, COOH), 9.67 (sbr, 1H,
NH), 8.47-8.39 (m, 1H, C-CH-C-S), 7.92-7.84 (m, 1H, CH-CH-C-NCS)
7.66-7.61 (m, 1H, CH-C-NCS), 3.22-3.10 (m, 2H, S-CH,), 2.91-2.84 (m,
2H, S-CH,-CH,), 2.75 (s, 3H, CH3).

BC-NMR: (DMSO-Dg, 100 MHz), & [ppm] = 204.4 (C=S), 177.7 (C=0), 167.7
(C-CH3), 149.4 (N-C-CH), 1355 (S-C-CH), 135.0 (C-NH), 123.1
(CH-C-NH), 122.2 (CH-CH-C-NH), 114.4 (C-CH-C-NH), 33.7 (S-CH,),
32.5 (S-CH2-CHy), 19.5 (CHs).

IR (ATR): v (em™) = 2980 (m), 2934 (w), 2894 (w), 1709 (vs), 1573 (w), 1473 (s),

1252 (m), 1422 (s), 1380 (m), 1350 (s), 1311 (s), 1268 (s), 1212 (s),
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MS (ESI-):

HRMS (EI+) :

EA:

Dithiocarbamat-Derivate

1197 (vs), 1141 (s), 1083 (m), 1067 (s), 1003 (m), 980 (s), 911 (s), 878 (S),
828 (), 791 (m), 773 (M), 666 (), 595 (M), 559 (W), 456 (M), 427 (m).
m/z (%) = 311 (100, [M-H])

m/z fur C12H12N,0,S5

ber.: 312.0061 gef.: 312.0069
ber.. C:46.13 H: 3.87 N: 8.97
gef.. C:46.52 H: 3.99 N: 9.36
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Dithiocarbamat-Derivate

Darstellung von 4-lIsothiocyanato-N-(4-nitrophenyl)anilin (10)

Amoscanat

H
N

/©/ \©\ r = 271.29 g/mol
O,N NCS

Ci13HoN302S

1875 mg N-(4-Nitrophenyl)benzen-1,4-diamin (Schl32371, 426, 8.2 mmol, 1.0 eq) wurden in
24 mL 1,4-Dioxan gelost, auf 0 °C gekdihlt, 10 Minuten geriihrt und anschliefend langsam mit

1.17 mL Thiophosgen (15.3 mmol, 1.9 eq), gel6st in 14 mL 1,4-Dioxan, versetzt. Nach 6 Stunden

Reaktionszeit bei 0 °C wurde auf Raumtemperatur erwdrmt und weitere 10 Stunden geruhrt.

Anschliefend wurde das Reaktionsgemisch mit 500 mL Wasser versetzt, der resultierende

Niederschlag abgesaugt, mit Wasser gewaschen und getrocknet. Es wurden 2136 mg von 10

(96.0%) in Form eines gelbbraunen Feststoffes erhalten.

Fp.:

IH-NMR:

BC-NMR:

199 °C

(DMSO-Ds, 400 MHz), 8 [ppm] = 9.43 (s, 1H, NH), 8.07 (d, %) = 9.2 Hz,
2H, C-CH-CH-C-NO,, C-CH-CH-C-NO,), 7.34 (d, % =8.9Hz
CH-C-NCS, CH-C-NCS), 7.22 (d, %J=89Hz, CH-CH-C-NCS,
CH-CH-C-NCS), 7.09 (d, %=92Hz, 2H, C-CH-CH-C-NO;,
C-CH-CH-C-NO,).

(DMSO-Ds, 100 MHz), & [ppm] = 150.0 (C-CH-CH-C-NO;), 140.6
(C-CH-CH-C-NCS), 139.4 (C-NO;), 133.3 (NCS), 127.8 (CH-C-NCS,
CH-C-NCS), 124.8 (C(NO,)-CH-CH, C(NO,)-CH-CH), 124.3 (C-NCS),
121.0 (C(NO,)-CH-CH, C(NO,)-CH-CH), 1149 (CH-CH-C-NCS,
CH-CH-C-NCS).
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (E1+) :

EA:

Dithiocarbamat-Derivate

v (em™) = 3396 (m), 2093 (s), 1601 (s), 1585 (W), 1521 (m), 1499 (s),
1476 (s), 1404 (w), 1298 (vs), 1234 (s), 1184 (w), 1126 (w), 1105 (s),
1000 (w), 922 (m), 825 (vs), 747 (s), 693 (W), 660 (M), 527 (W), 442 (m).

m/z (%) = 272 (100, [M+H]")

m/z fur C13H9N3025

ber.: 271.0415 gef.: 271.0411
ber.. C:57.55 H: 3.34 N: 15.49
gef.. C:57.64 H:3.39 N: 15.37
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von 4-Methyl-N-[4-(4-nitroanilin)phenyl]piperazin-1-thiocarbamid (11)
CGP 6140

H
N

/©/ \Q )SJ\ M; = 371.46 g/mol
O2N N“ N

H k/ N\ C18H21Ns02S

0.19 mL N-Methylpiperazin (1.67 mmol, 1.0 eq) und 0.12 mL Triethylamin (0.83 mmol, 0.5 eq)
wurden in 15mL  Dichlormethan  gel6st, 5 Minuten gertihrt, mit 542 mg
4-Isothiocyanato-N-(4-nitrophenyl)anilin (Amoscanat, 10, 2.00 mmol, 1.2 eq), geldst in 10 mL
Dichlormethan, versetzt und 14 Stunden geriihrt Der resultierende Niederschlag wurde
abgesaugt, mit wenig Dichlormethan gewaschen und getrocknet. Sdulenchromatographie an
Kieselgel (DCM/ MeOH 60:40) ergab 539 mg von 11 (86.9%) in Form eines braungelben
Feststoffes.

DC: R¢=0.57 (DCM/ MeOH 60:40).
Fp.: 194 °C
'"H-NMR: (DMSO-Dg, 400 MHz), 6 [ppm] = 9.27 (s, 1H, NH-C(=S)), 9.24 (s, 1H,

NH), 8.05 (d, 3] = 9.2 Hz, 2H, C-CH-CH-C-NO,, C-CH-CH-C-NO,), 7.26
(d, %) =8.7 Hz, CH-C-NH-(C=S), CH-C-NH-C(=S)), 7.14 (d, %1 = 8.7 Hz,
CH-CH-C-NH-C(=S), CH-CH-C-NH-C(=S)), 6.99 (d, 3J=9.2 Hz, 2H,
C-CH-CH-C-NO,, C-CH-CH-C-NO,), 3.86 (t, *J=4.8Hz, 4H,
N-CH,-CH2-N-CHs, N-CH,-CH,-N-CH3), 2.36 (t, %J=4.8Hz, 4H,
N-CH,-CHy-N-CHs, N-CH»-CH,-N-CHs), 2.20 (s, 3H, N-CHj).

BC-NMR: (DMSO-Ds, 100 MHz), & [ppm] = 182.0 (NH-C(=S)), 151.6
(C-CH-CH-C-NO,), 138.2 (C-CH-CH-C-NH-C(=S)), 137.3 (C-NO,),
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

136.9 (C-NH-C(=S)), 127.0 (CH-C-NH-C(=S), CH-C-NH-C(=S)), 126.7
(C(NO,)-CH-CH,  C(NO»)-CH-CH),  121.3  (C(NO,)-CH-CH,
C(NO,)-CH-CH), 113.6 (CH-CH-C-NH-C(=S), CH-CH-C-NH-C(=S)),
54.8 (N-CH,-CHy-N-CHa, N-CH,-CH,-N-CHg), 48.3 (N-CHp-CH,-N-CHs,
N-CH,-CH,-N-CHs), 45.8 (N-CH,-CH-N-CHs).

v (em™) = 3071 (w), 2936 (w), 1608 (w), 1590 (m), 1517 (s), 1464 (m),
1396 (w), 1364 (w), 1285 (vs), 1258 (w), 1237 (vs), 1177 (m), 1143 (m),
1109 (vs), 1041 (w), 999 (s), 915 (W), 824 (vs), 779 (W), 748 (s), 727 (m),
691 (W), 627 (M), 517 (w), 484 (s).

m/z (%) = 372 (100, [M+H]")

m/z fur C18H21N5OZS

ber.: 371.1416 gef.: 371.1429
ber.. C:58.20 H: 5.70 N: 18.85
gef.. C:58.01 H:5.61 N: 18.81
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Experimenteller Teil

Dithiocarbamat-Derivate

Darstellung von 4-(4-Nitroanilin)phenylcarbamidthio-O-sdurephenylester (12)
Phenithionat

H
N
/©/ \Q i O M, = 365.40 g/mol
OoN @

” C1oH15N303S

753 mg Phenol (8.0 mmol, 4.0 eq) und 0.28 mL Triethylamin (2.0 mmol, 1.0 eq) wurden in
25 mL N,N-Dimethylformamid gelost, 5 Minuten gerthrt, mit 542 mg
4-1sothiocyanato-N-(4-nitrophenylanilin  (Amoscanat, 10, 2.00 mmol, 1.0 eq) versetzt und
36 Stunden unter Ruckfluss erhitzt. Das Losungsmittel wurde am Rotavapor entfernt.
Saulenchromatographie an Kieselgel (EtOAc/ MeOH 95:5) ergab 143 mg von 12 (19.6%) in
Form eines gelben Feststoffes.

DC: R¢=0.18 (EtOAC/ MeOH 95:5).
Fp.: 159 °C
'H-NMR: (DMSO-Dg, 400 MHz), 5 [ppm] = 9.43 (s, 1H, NH), 9.25 (s, 1H,

NH-C(=S)), 8.07 (d, %=92Hz, 2H, C-CH-CH-C-NO,,
C-CH-CH-C-NO,), 7.37 (d, *=89Hz, 2H, CH-C-NH-(C=S),
CH-C-NH-C(=S)), 7.23 (d, *J=8.7Hz, 2H, CH-CH-C-NH-C(=S),
CH-CH-C-NH-C(=S)),  7.14-7.06 (m, 4H, C-CH-CH-C-NO,,
C-CH-CH-C-NO;, O-C-CH, O-C-CH), 6.75-6.67 (m, 3H, O-C-CH-CH,
0-C-CH-CH, O-C-CH-CH-CH).

BC-NMR: (DMSO-Ds, 100 MHz), 8 [ppm] = 157.9 (NH-C(=S)), 150.0 (O-C), 140.6
(C-CH-CH-C-NO,), 139.4 (C-NO;), 133.3 (C-CH-CH-C-NH-C(=S)),
1299 (O-C-CH-CH, O-C-CH-CH), 127.8 (CH-C-NH-C(=S),

CH-C-NH-C(=S)), 126.6 (C(NOp)-CH-CH, C(NOy)-CH-CH), 124.3
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Experimenteller Teil

IR (ATR):

MS (ESI+):

HRMS (El+) :

EA:

Dithiocarbamat-Derivate

(C-NH-C(=S)), 121.0 (C(NO,)-CH-CH, C(NO,)-CH-CH), 119.3
(O-C-CH-CH-CH), 115.8 (CH-CH-C-NH-C(=S), CH-CH-C-NH-C(=S)),
115.0 (O-C-CH, O-C-CH).

v (em™) = 3110 (w), 3079 (w), 3002 (w), 2981 (w), 1616 (m), 1601 (W),
1509 (s), 1461 (w), 1435 (w), 1421 (m), 1407 (m), 1340 (vs), 1316 (W),
1280 (W), 1237 (w), 1218 (s), 1164 (m), 1108 (w), 1068 (w), 1035 (m),
1016 (m), 998 (W), 967 (w), 927 (m), 886 (w), 862 (m), 851 (m), 819 (W),
736 (W), 705 (5), 625 (W), 565 (W), 514 (W), 495 (s), 455 (W).

m/z (%) = 366 (100, [M+H]")

m/z fir C19H15N303S

ber.: 365.0834 gef.: 365.0861
ber.: C:62.45 H: 4.14 N: 11.50
gef.. C:62.49 H: 4.10 N: 11.40
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Anhang

Eidesstattliche Erklarung

ERKLARUNG

Ich versichere, dass ich meine Dissertation

Synthese und biologische Testung
von
Biarylalkylcarbonsaure-Derivaten
und
Dithiocarbamat-Derivaten
als potentielle anthelmintische Wirkstoffe
gegen
Schistosoma mansoni

selbstandig ohne unerlaubte Hilfe angefertigt und mich dabei keiner anderen als der von mir
ausdricklich bezeichneten Quellen bedient habe. Alle vollstandig oder sinngemaR tibernommenen
Zitate sind als solche gekennzeichnet.

Die Dissertation wurde in der jetzigen oder einer dhnlichen Form noch bei keiner anderen
Hochschule eingereicht und hat noch keinen sonstigen Priifungszwecken gedient.

Marburg, den 17.05.2016

(Unterschrift mit Vor- und Zuname)
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Eidesstattliche Erklarung
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