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Abstract

In this thesis some methods fothe asymmetricsynthess of octahedral metal
complexeswere developed by using chiral auxiliarieShese chiral auxiliariesare
coordinaing bidentate liganslwhich control the metalcentered configuration in the
course ofligand exchange reactions dynamic equilibria Afterwards, the chiral
auxiliariescan be remowtin an acidinducedfashion under complete retention of

configurdion (Schemd).
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-5-methoxyphenol
high enantiomeric excess (R)-SO' (R=OCHj)

Scheme |. Auxiliary directed asymmetric synthesis of octahedrathenium

complexes with high enantiomeric excess.

Additionally, we initially explored theapplications ofenantiomericallypure
octahedraliridium complexesas catalysts for asymmetric transformatiohms this
direction, we focused on theasymmetric acyl transfer catalyseéd synthesized

different types of the catalystfor resolnng racemicalcohok (Schemdl).
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O DCM / -
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Scheméll . Kinetic resolution of racemic alcohols catalyzed by chiral Ir(lll) catalysts.



Abstract auf Deutsch

In der vorliegenden Doktorarbeit wurden Methodendié& asymmetrische Synthese
oktaedrischer Metallkmplexe entwickelt, welcheauf der Anwendung chiraler
Auxiliare basieren. Solche chiraleAuxiliare sind zweiz&nige Liganden, die bei
Koordination die Konfiguration des Metallzentrums durch Ligandenaustausch
Reaktion oder dynamisches Gleichgewicht kontrollieren. Die chirdaxiliare
kinnen anschlief®nd noter sauren Bedingungen abgalten werden wobei die

Konfiguration des Metallzentrums erhalten bléfBthemd) .
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mit hohem ee-Wert (R)-SO' (R=OCHj3)
Schema 1. Auxiliare-vermittelte asymmetrische Synthese oktaedrischer

RutheniumKomplexe mit hohem Enantiomereniberschuss.

Desweiterenwurden Anwendungn enantiomerenreiner Iridiukomplexe fir die
asymmetischeKatalyse erforscht. Es wurde sich auf d&/mmetrische Acyltranster
Katalysekonzentriert. Verschiedene Katalysatoren wurden synthetisiert undidir

kinetische Racematspaltung sekundéer Alkohole unters{8dttemadl).



2 9 O Katalysat
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Schemall. Kinetische Racematspaltuegnessekundden Alkohols mittels chiraler

Ir(11l) -Katalysatoren.
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Theoretical part

Chapter 1Theoreticalpart

1.1 Introduction

Mirror image objectssuch as our handwidely exist in natureScientiss refer to

theseobjectsashaving chirality which was firsdefined by Lord Kelvin (1824.907):

| call any geometrical figure, or group of points, chiral, and say that it has chirality, if its
image in a plane mirror, ideally realized, cannot be brought to coincide with itself.

The wordfchiralityd comes from the @ek wordfi K h i reeaninghand.Today,
chirality is defined byhe International Union of Pure and Applied ChemigitPAC)

as:

The geometricproperty of a rigid objecfor spatial arrangement of points or atoms) of
being nonsuperimposable on its mirforage; such an object has no symmetry elements
of the second kinda mirror plane,il = S, a centre of inversion,  S,, a rotation
reflection axis, &). If the object is superimposable on its mirror image the object is
described as being achiral.

With the advances irscience, chiral objects became an important issue in human
life. For example,increasinglymore enantiopure molecules deing used in the
fields of pharmaceutics aragjriculture Thus, the US Food and Drdgd mi ni st r at i o n ¢
(FDA®) pdicy statementfor the development of new diastereomeric drugs
recommends thain the case of chiral molecules, the propertigarticulaty toxicity
T of both enantiomers should be studied.

Organicstereochemistrin the twentieth centurgevelopedquickly, especially in
the synthesis of natural compounds with large number of stereogenic centers.
Additionally, for approximately the pagtO years, enantioselective catalysis has been
researched to enrich the methods for obtaining enantiopure compodhds.
Knowles, R. Noyori and K. B. Sharpless won the Nobel Rnzthis area in 2001.
Similarly, inorganicstereochemistry also earndd own statusAlfred Wernerfirst

applied vad Hoff and Le Befs stereochemicdheories of the tetrahedral natucd
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the carbon atom to the structureostahedral metatomplexes in 1893. He predicted
that the octahedral coordinaicompounds could exist in an enantiomeric form with
the power of optical rotatioT.his hypothesis was demonstrated in 1911 by resalutio
of the two enantiomers of the complexes [Cof@hi3)X]X, (X = CI, Br; en =
ethylene diamine)L(-1/D-1) (Figure 1}*, andwon the Nobel Prize for these works in

1913.

HoN ’ “NH; HoN,, ] NH,
Co_ "“Co
HzN/\ ~y x/\ “NH,
L_NH, H,N

A1 A1

racemate

Figure 1. The two enantiomers of the cationic complexefCaf(eny(NHz)X] .

However, towards chiralityare there any specific propertiet the coordination
compoung? In inorganic stereochemistry, coordinatiomompounds aremore
complicated than organic compounds, due to the high number of possible
arrangements of atoms in molecules containing one or several centers of higher
coordination numbers. For exampllee octahedrametal complexhas a maximum of
15 pairs of enantimers (30 stereoisomerdased orthis rangeof possibilities, the
coordination compoundglisplay significant behavior in the life science and
asymmetriccatalysis reactiond-or example, Bartoret al. designed the enantiopure
octahedral ruthenium compleg D-2 and D-3, which are capable of intercalating
between stacked base pairs ofDBIA. In aqueous soluti@®) the complexes are
nonluminescentwhile in the presence of doubdtranded nucleic acids, these
compounds are strongly emissive atiais function as molecular light switches for

DNA (Figure 25.
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A-[Ru(bpy),(dppz)** (2) A-[Ru(phen),(dppz)]?* (3)

Figure 2. Molecular light switches for DNA.

Similarly, Meggerset al.inventedinhibitors such ad.-FL-172andD-FL-172, for
protein kinaseswhich arebased on thectahedralmetal complexed-dowever,some
results demonstrate that complexes with the sgawmnetry,but different chirality

showed differenbiological activity (Figure 3).

A-FL-172 A-FL-172
strong PAK-1 inhibitor weak PAK-1 inhibitor
IC50 =130 nM ICsp = 3480 nM

Figure 3. The ruthenium complex -FL172 is a selectivanhibitor of the protein
kinase PAKL in contrast to the almost inactiveirror-imaged compleXD-FL172 (1

eM ATP).

A coordinationcompoundin which the chiral elemenivas ametallic center was
also used iran organocatalytic reactiorror example, érrocenehasa rigid sandwich
structure which is highly stable and easily available. SoeFal.exploitedthis planar

chirality in theresolution of anylic alcohols(Scheme 1)
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O (@] O
Ho PN T .
DONRNO®
/
— N 37%

Fe

Ph Ph 99.7% ee
Ph Ph

Ph
4

Schemel. Kinetic resolution of racemic alcohols catalyzgdhe Fu-catalyst(4).

In summary, the chiral coordination compounds sho@sallentbehavior in the
life science and metal based catalytic reacBofonsidering the highgrossibilities
of stereoisomex, as opposed tohiral carbon and the little attentionthese have
received in the context oforganic stereochemistry, this areaerits further

investigaion.

1.2 Preparation of non-racemic octahedral metal complees

For investigahg in the inorganic stereochemistry, we need to find the methods to
obtain thenon-racemicmetal complexes. Considering our lab mairdgearchesn
octahedral metal complexes, | wititroducethe methods foasymmetricsynthesis of
octahedral metal complexe8ased on the differenstrateges for obtaining the

enantiopureomplexes| will introduce thenfollowing in threedirections.
1.2.1Resolution with chiral chromatography

Strekas and cworkers invented DNAwydroxylapatite column, since the various
six-coordinate metal complexes in which the ligands are bidentate diimines with fused
aromatic ring systems are capable of enantiomerically selective dtitamawith
doublestranded DNA% The methodis successfullyresolvedRu(phen)** (phen =
1,10phenanthroling (5) and Ru(bpyyppZ* (bpy = 2,2 bipyridine ppz =
pyrazino[2,3f][4,7]phenanthroling (6) with 90% ee (Schem&). Similarly, Villani
and coeworkers resolved thgFe(L)s](ClOy4), (ligands L = 1,10phenanthrbine,
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4,7-dimethyl1,10-phenanthroline, 5,6-dimethyl1,10-phenanthroline,
3,4,7,8tetramethyll,10phenanthroline,and 47-dichloro-1,10phenanthroling by
usinga Chiralcel OD RHcolumr?.

column
Ru(phen)32*

Ru(bpy),ppz?*

A-5/6 A-5/6
first eluting second eluting
fractions fractions

Scheme 2. Resolution of Ru(phed§” (5) and Ru(bpyppZ* (6) by chiral
chromatography¥NA-hydroxylapatitecolumn).

1.2.2 Formation of diastereomeric salts

Lots of metal complexesavethe charge around it; therefore they can form the
ion pair using chiral cation or anion. These ion pair can be resolved by different
techniques. Werner and-gmrkers first developed a method for resolviag pair.In
1942, Werness studentKing chose (+)-3-bromocamphof9-sulphonate anio to
resdve the complexegCo(enkh(NH3)X]X, (X = CI, Br; en = ethylene diamind)y
crydallization successfulllf. Followed this work, other chiral cations and anions

weredevelopedy scientists For example Chiral trisphats™®, tartraté**®

are widely
usedas chiral anions in theesoltion of metal cmplexes.[Ni"(phen)]?*, or the
derivatives from chiral aminesre widely used as a chiral cations in the resolution of
metal complexég?.

Among the above chiraksolution reagentghe chiral trisphais commercially
availableand is used more frequentlior example:Lacourand coworkers found it
can selectigly control the equilibrium between the cdigurationally Ilabile
iron(ll)-tris(diimine) enantiomerg& -7 a n d7). By usinggtrisphat thecomplexg7

reacteda diasstereomeric ratio greater than 50Scheme 3Y.
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2+

A-trisphat
N (2 equiv)
dr >50:1

AT

Scheme 3Shi fting the equtiadndgkconfigurations efalalle n t he

iron complex7 with ggtrisphat

Towardsthe resolution of diastereoerically ion pais, Fontecaveand ceworkers
selectivdy precipitated the cis[geRu(dmp}(CH3CN),][s -trisphatp (p8) or
cis[s -Ru(dmp}(CHsCN),][ optrisphath (s-8) by the [n-BusNH][s -trisphat] or
[n-BusNH][ gptrisphat] owing to the different speed of thgrecipitation of two

diastereomerically ion pair (Schemé*4)

P

Ry \NCCHj3 A—trisphat

u- +

N T~NCCH; H3CCN/ ’ AN ——  [A-8] [A-trisphat],
precipitate
Cl

Cl 0., o
PR
tri ~
A—trisphat al O/l (0]
O Cl

[A-8] [A-trisphat], cl

precipitate A—trisphat

Schemed4. Chiraltrisphatresolved thé. -8 andD-8.
1.2.3Diastereoselectiveeoordination with chiral ligand s

In the asymmetric synthesis, people use the metal without chirality and try to

transferthe chiral information from chiral carbon to mefahis was first discoved by

6
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Smirnoff and heused enantiopure propate?-diamine (pn) to react with #PtCk,
yielding octahedral complex which showed the optical rotafionon Zelewsky
reinvestigated this workin detail 85 years later and found that the
merL-[Pt{(9-pn}s** (9) was the favorable product in the reaction between the

(9-pn and HPtCk (Scheme 57

3Cﬁ/\NH2
CHj;

HoN - +  HyPtCl —
B+ e — Y

HaC" \/NHzHZ

mer-A-[PY(S)-pn}s]** (9)
preferred diastereomer

Schemeb. First example of symmetric synthesisf chiral metal complex

Above strategy is utilized byon Zelewskyand heusedterpenederived chiral
t etr adent-bigyraine)d i sd 2alledl 6)CHIRAG&Ns (from CHIRAIity
GENerator)to direct asymmetric coordination chemistry and obtained only one
diastereoméP. In this reaction, [Ru(DMSQEI,] converted to the [Ru(MeCMJI]
and thenthe precursorwas refluxed with the CHIRAGENSs in ethanol, followed by
heating with4 , -dirbethyt2 , -Bigyridine in ethyleneglycalyielding complexD-10
with a 25% yield. According to the authors, this is the first examplagfymmetric
synthesis of an enantiomerically pure octahedral metal complex without thegeed

of chiral resolution(Schemes).

1)Ru(DMSO),Cl,
2)

—N  N=
N\ 7/ \ /

25%

(+)-Chiragen[6]

Scheme6. Highly diastereoselectiveontrol of Ru'-centered chirality by using the

tetradentate CHIRAGENS ligand.
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Similarly, Yamamoto and eworkersusedthe ligand(S)-11 which contentsaxial
chirality to asymmetrially synthesize theis-b-L -[Cr{( S)-11(EtOH)]CI (cis-b-L-12)
in almost quantitativeyield as a single steoisomer withcis-b configuration of the

tetradentate ligand and-configuration at the ¢t center(Schemer)?’.

1) CrCl,, THF
2) air oxidation

B ——

99%

tBu
(S)-1 cis-p-A-12

Scheme7?. Highly diastereoselectiveontrol of Cr'-centered chirality by using the

binaplthyl-tethered bis(@ydroxyquinoline)igand.

2,26Biprrolidine is another useful chiral linker for designing tetradentate ligand
which can direct asymmetricoordination nicely. For example, Que Jrand
co-workers recently reported that theaction of bipyrrolidine ligand R,R-13 with
Fe(OTfy-2MeCN povided exclusively the iron complex
cisUp[Fe{(R,R-13}(OTf) 5] (cis-Uop( R,R-14), whichitself serves as a catalyst for

asymmetric olefircis-dihydroxylation (Schemé)®.

Fe(OTf), * 2MeCN
= V)
CH,Cl,
\_4 — 75%

(RR)-13 cis-a-A-14

Scheme8. Highly diastereoselectiveontrol of Fe'-centered chirality bgxplored the

r g i dbip2riol@iide backbone

Besidesrelying on thesteric hindrancefrom the multidentate ligands, aromatic
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faceto-face “-stacking also can be exploited for the control of éfsolutemetal
centered configuration. For instance, the Scott group used chiral iminopyrddites
react with Fe(Cl@,-6H,O in MeCN and obtaired the single diastereomer
fac-gp[Fe{(R)-15} 5)(ClO,), (fac-gp16) (Scheme9)?°.

2+

CH,OH |
CH,OH S NI
XN /N, ) { \\\\N\;
| ! Fe (CIO4) 6H,0 i
~
15 Me7Cg/N HOHZC; / L)) CH,OH
0
fac-A-16

Scheme9. Diastereoselective coordination chemistry witH' E&rected by aromatic

faceto-face” -stacking.

Besides using the chiral ligarsdibstitution reaction, the oxidative addition
reaction also can be ustat synthesizing disteeoselective octahedral metal complex.
An example of thisapproachwas reported byon Zelewsky and cavorkers In this
method,the PY starting corplex cisqp18 was obtained by cyclometalation of the
chiral thienylpyridine ligand R,R-17 which was synthesizedrom (-)-U-pinene.
Because of theteic constraints, this tetracatinate Pt complexi s-configuration
T h i <onfigurdion is retained after oxidative additionwith CgFsCH,Br, yielding

complexcis-fac-gqp19 asa single stereoisoméBchemel0)*°.

1) tert-BulLi
2) Pt(SEt),Cl,
CgF5CH,B
THF ‘ G 5L HBr

42%

z“

17

cis-fac-A-19

Scheme 10. Asymmetrc synthesis of an octahedralPtomplex by oxidative

addition.
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1.24 Chiral auxiliar y directed asymmetric synthesis

Chiral auxiliaries are optically active compounds and introduce chirality in
racemic compoundsvhich arewidespreadised in the organic chemistijhey also
play important rolesor resolution of enantiomerd metal complexedn this strategy,
people use the chiral auxiliary which leads to dizstmers with different
physicachemical properties teeparatéhem by variety ways.

In 1948 Bailar and ceworkers first reported this strategy in the synthesis
octahedral metal complex They used the R,R-(+)-tartrate to react with
[Co(enkCOs]*, vielding two diastereomer$+)-20/(-)-20), and one of them was less
stable than the other diastemer. So, when the entfiglene diamineyubstitute the
(R,R-(+)-tartrate, the less stable diast@mer reacted faster than the stable one, which

affordedenantiomerically enriche@)-[Co(en)]*" (Scheme 6Y.

(+)-tartrate

[Co(en),CO4]* (+)-[Co(en),{(+)-tartrate}]* (20) + (-)-[Co(en),{(+)-tartrate}]* (20)
less stable more stable
fast | en slowly [ en
(+)-[Co(en)s]* (-)-[Co(en)s]*

Schemell (R,R-(+)-tartrate as a chirauxiliary for the asymmetric synthesis of

cobalt complexes

In 1964 Bailar and cworkers used the same strategy synthesis the
erartiomerically enriched [Ru(bpy)** (bpy = 2 , -Bipyridinef>. In the synthesis,
K>RuCk hydratewas used as the starting material to react with(fhB-(+)-tartrate,
followed by the additionof an excess of bpy to yield the ruthenium wiin

enantiomeric ratio of 6387 (Schemel?2).

(+)-tartrate bpy

2
KoRUuCls ———— tartratoruthenium complex [Ru(bpy)s]**

enantiomerically enriched

Schemel2 (R,R-(+)-tartrate as a chiral auxiliary for the asymmetric synthesis of

rutheniumcomplexes

10
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Similarly, based on théhermodynamically difference of the two diast@ners.
Inoue and caworkers used th€R)-(+)-methyl p-tolyl sulfoxide as arauxiliary to
obtain the rutheniumpolypyridyl complexes(21) with enantiomerically enriat’,
The result wasoptimized by using the microwave bBalavoine and cavorkers”.
Considering 11 ratio ofL andD of the ruthenium as the startingateriak to create
74% de, 97%yield of the product there should beonversionbetweenL and D
(Schemel3). The reasorior higher stability of the major diastereonveaspresumed
by Inoue and cavorkers.They concluded two reasons! i) interactionsbetween the
tolyl group of the sulfoxide and one ofetlbpyligands ii) a hydrogen bond between

the sulfoxide oxygen ara pyridyl ortheproton in combination

II N 2+
cis- or trans- (R) /‘RL“‘\\\\\ P
[Ru(bpy)2Cl2]

A—conflguratlon preferred
Scheme 13. Monodentate methyp-tolyl sulfoxide as a chiral auxiliary for the

Z\_

74% de
97%

asymmetric synthesis ofitheniumpolypyridyl complexes

Even these methods areattractive to asymmetric synthesize different metal
complexes But for low eevalueof the final compoung therestill lack of convenient
and general methotb enantioselectidg synthesze metal complex atil 2009. In
2009, Meggers group developed a general method to enantiosiestmnthesze
octahedrakutheniumpolypyridyl complexesby using the bidentate ligaricheme
14). Compared to monodentate ligands, chiral bidentate chelatesly direct the
asymmetric coordination chemistbgtterdue to a restricted rotation around thelLM
coordinativebonds that fixeshe direction of thénindrancefrom the directing ligand

But the bidentate ligand coordinates much tightly with metal cefter.main ssue

11
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was how toremove the directing ligand withotgomerization of the metalentered
configurationin this area. Meggers and-emrkersused salicyloxazolinéor inducing
the chiral information.Afterwards, the chair bidentate ligand wasnovedfrom the
auxiliary-mediatedmetal complexby acid. Importantly, theconfiguration of metal
center was retained in this procession In detaill by using
(9-2-(4-isopropyt4,5-dihydrooxazol2-yl)phenol as the auxiliary, the precursor
(9-22 which has four labildigandswas obtainedafter two stepsAnd (S-22 can
reactwithf i r st one e gidartbudyl2e Aigyridiné (4,4tBuybpy) in
chlorobenzene at 76C ands ubsequent wi t h edmethyl2q 2ibv al en
-bi pyr i d-Mepbpy) #g&in @ éhlorobenzene at 76C, yielding only one
diasteeomer L-(S-23 under thermodynamicallycontrol. For the final step, the
chiralauxiliary-mediatedcomplex reaad with the third ligand inthe presence of

acid yielding the polypyridyl complex -[Ru(pp)(pd(ppd)F** (pp. pr ppd @ achiral
2,26bipyridines (L -24) with enantiopuity>°.

—‘+

15 eq bpy
5eqTFA
MeCN

110°C
tBu

o 1) 4,4'-tBuybpy

5'/ 2) 5,5'-Me,bpy

N T oo
HsCl, 70 ©

AN /S CeHsCl, 70°C

Ru(MeCN);Cl ~ 64% 91%

(S)-22 (S)-A-23 tBu

A-24

Scheme 14. Salicyloxazoline as a chiral auxiliary for the asymmetric synthesis of

rutheniumpolypyridyl complex.

After this work, Meggers group Iinvented anew auxiliary
(R)-2-(diphenylphosphinge},1-binaphthyt2-ol ((R)-HO-MOP) andusedin the same
strategy For example, (R-HO-MOP reaced with commercial available
half-sandwich complex [RP-CsHe)Clo)o and bpy; yielding
L -[Ru(bpy)}{ (R)-HO-MOP}ICI (L-(R)-25) with diastereomerically enriched (34:
dr) (Scheme 15%*. Then the directing auxiliary carbe removed, vyielding
L-[Ru(bpy)]** with enantiomerically enriched.
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Theoretical part

PPh2 o4
CO SN
Q -
O TN S
bpy, TFA ‘
R)-HO-MOP =N, WNo~
[(nCeHe)RUCIl, ¢ MeCN “Ru’
bpy (2 eq) ph 7 ’ N
Et;N =~ N [
95°C X _N X
\ |
A-(R)-25 A-[Ru(bpy)s]**

Schemelb. Transfer of axial chirality of)-HO-MOP to metalcentered chirality in

a chiratauxiliary-mediated asymmetric synthesis.

In the different approach, the chiral auxiliaries didcoordinateto the metal
directly. Instead, they are used as linkers between two ligands. In this direction, Wild
and coeworkers usedchiral (RR)-tartrate as linker to connect two tridentate
pyridine-2-aldehyde26pyridyl-hydrazones.Then the hexadentate ligan26 was
applied to react with the [Fe¢B)s](PhSQ)., yielding octahedral metal compleX7

with diastereomericgurity (Schemel6)37

AT ” O
O oy

Fe(H,0)s(PhSOs),
MeOH or

-

\¢ ﬁ \)@
e

diastereomerically pure
2+

racemization

H

28
85:15 er

partial ‘ ag. NaOH (4 eq) —

Scheme 6. Asymmetricsynthess of iron octahedral complef8 by usinga chiral

linker as auxiliary.
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Theoretical part

Unfortunately, in the course of removing the auxiliary by hydrolysis of the ester
linkages and deprotonation of the hydrazone NH groups, the configuration of the iron
metal centeR8lost some chiral informationyieldingonly 85:15 er.

In the same strategy, Fletcher anewawrkers used chair tripodal linker system to
direct the asymmetric syntheisThis time, hexadentate ligarmbntrollednot only
the metal centered configuration butcathe geometrybetween theneridional(mer)
and facial fac). For example, the enantiopure tripodal hexadentate ligamds used
to react with [Ru(DMSQI;] in the presence of AgNfunder refluxing in EtOH and
high dilution, affordng the ruthenium complexD-(R,R,R-30 as mainly one
diastereomer (>95:5 dr). After cleavage of the ester bonds with aqueous KOH, the

reaction provided theompoundac-D-31 (Scheme T).

“ N Ru(DMSO),Cl, \
X o} 0.__0
AgNO; =N
0 Ph EtOH, reflux

high dilution
10% (0]
P

B o
W=y

A-(R,R,R)-30

fac-A-31

Schemel7. Asymmetricsynthesis of &ac-D-ruthenium polypyridyl complex with the

cleavable linker approach.

Unfortunately, the yield of the coordination step was too low due to the hydrolytic
instability of the ester bond#\dditionally, after purificationof fac-D-31, the product
still containeda high degree of wateand salt preventing detailed analysigvhich
makes this method unattractive.

Besides the methods of using auxiliaries directly to coordinate with the metal
center and the chiral linkerrategy, Shinkai and eworkers included the chiral
auxiliary on the coordinated ligandsFor instance, the,2 2bipyridine-4,4ddiboronic
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Theoretical part

acid was used as theoordinatedligand to react with monosaccharigegelding
boronic ester82 with 1: 1 complex formationThen the complexe32 reacted with
Co(OAc) to provide octahedral metal compl83. At last, the coba(tl) was oxidized
to the moreinert cobalt(lll), followed by a removal of the chiral auxiliary through
reductive cleavage of the-B bonds in thepresenceAgNO; to yield [Co(bpy)]*

with enantiomerically enrich (Scherii8).

saccharide
// - .

1) Oxidation to Co'"
2) AgNO;

er up to 9:1 O—

Scheme 18. Saccharides as chiral auxiliaries for the asymmetric synthesis of

[Co(bpy)]*".
In this method, the enantiomeric excess was dependent on the type of the

saccharide and the reactitemperatureThe best result wasbtainedwith 79% ee

when the reaction was carriedtat-25 °C usingD-glucose.
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Theoretical part

1.3 Applications of enantiopure octahedral metal complees in

catalytic reactions

Metal based catalysis reaction was developed so many ggarsThe chair
informationalwayscomesfrom both thechiral ligand andhe metal centelowever
only chiralatmetal complexes especially ocemiial metal complexes are rarely used
as the catalyst in the asymmetric synthesis.j\gt foundfew examplea of using the
enantiopure chirahtmetal octahedral complexesdatalyzethe organic reaction. For
instance,Gladysz and ceworkers used theomgex D-(-)-[Co(en)](BArs)3-14H,0
(L-34) as thecatalystfor the Michael additionThey successfullyransfered the
chiral information from the metal center to carbon. Buofortunately the ee value of

the product waserylow (Schemel9)*.

Scheme 19. Enantioselective catalysis of a Michael addition by

L-(-)-[Co(en}](BAry)s-14H,0 (L -34).
Similarly, Fontecaveand ceworkers useadomplex[D-8][ L -trisphat} to catalyze

the oidation reaction but didnot obtain high ee valug of the final sulfoxides

(Scheme0)?.
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