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Abstract

Hydr mageom transfer (HAT) pr otvo dgeen eset &ltabir gddiidamarl w
intermedi &t donddsomn@ offers unique opportunitie
Vi sil b lgmwddu@H functionalization enabled by HAT is
activation in photocatalknwnipehgodraar gaend cH ATy nrtehaecstiiso n
substanti al devel opment of thei owe)asryamelkriyg,
phot ocwathayldyrsaigse m thraasn srfaerrel vy been reported.

In t he f javsits-l sbdjdmttdivocned asymmet r i-(c2 arermay l)fEmegreyme n
pyr dx4plr openone[sd]tcoy chleonpzroopa[ b] pyr armoneng rwiditihe éudp
i s catal yzyecd olme t aa-bmiese d]l chhod(Rh)@. cMenpbagkperi ment
and DFT <calculations support a mechanism where
genentat od et @atxe itsherdopuhgens o ii cdhuceerds y s t, e nwhd rcdsastirnigg g e
intramol ecul ar hydrodemhdtyomtter erdxfeditsdeod b raqbdii te
I n this reaction scheme, the rhodium caltiaghytst f
"Y*excitation-bofuntdh e no al)a Isfyabdsitiriattaetait ogn tt h echisy &mro
3) pr awniediamy mmetric i4Dd @Alsdeormn rHeactihen.hetero

I n t he secao ndi ssiebcltei olni, gh't dri ven deracemi zati

deprotonation and asydcemonstcr ptreod ofvhit sttdhbeddr st

formation of chiral carbonyl compounds in an ef
enantioselectivity (up to 97 %) . This new photoi
el ectron transfer (SET)r amsf ecuybcslieogheetsiath-ateyeddrl ocghe nr

-

hodi um (Rholnyppdiesx used as the photocatalyst to ind
for the asymmetric induction, while the amine a.
protwmces.o This concaempitwuean | gyt satmepdgy ofi gboupl ing a
with a stereocontrolled protonation serves as .

carbonyl compounds.
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Zusammenfassung

Wasser siTofnRif @ane s shey d(rtoATe n at oom ettreann snf¢éetrz |l i che |
Erzeugung offenschal i gdeBri nRlaudnigkeanl iunntde rementligal ti ec haeuns
fer ei ne effizienntethesged Daehhdadrtdhge siSoiht bar es

Funktionalisierung, die durch HAT erm°glicht wir
in der photokatalysierten, organi schen Synthese.
von photoinRBeakeiroeaenHAm den | etzten Jahren macCg

nur selten ¢(ber asymmetri sthanfhetokatithset dwerc

I m ersten Abschnitt wird eiynwmmaturicdhictse cimlbag eIs
3(Formyl plipegm gy }plr openonehdiaoyBeonpoopal[b]pyranonei
ee eingef ¢dhrt diy el anetcenh i-@tmd tt Bgldii u mk AR Bl e X (
katal ysiert wird. nMec luaRdkicihtfhilusncgheen BEuxnpteerrisnie, t zen e
bei dem der anfg8ublgompkKax adysalh o mhoctrsiyrsdadzm ecrrtoes s
Spezies i m anfgwestegndcknerTza pdtet tdi e einen intramo
und eine anschlieCend®i eAtl ®reg o kRoenatkrtoilolni eau sel °Hsett.er
erf ¢l 1t dkeart aRlysdit om mehrer e F u n kptpif-Amreeng u nlg) dEers
Kat al-gebttode nSeunb sBnroant es dur chh <ird leti tdan eg t L-idemt ;Wa.
Transfer und 3) er sorgt f ¢ rDideAlesdasy Remakti enohe |

I m zweiten Abschnitt wird erstmals eine durch
Ketonen ¢ber ei nenineeruven gArutn dv oann sltehplriocetCoender asyn
gezeigt, die eine effizi#&ptbi Bgnhhpesnemivbnhoher al
97 %) und hoher Enantioselektivit?at (bi s Zu 97Y%
De ptroon i eRruonzgess s wi r eEldeukiitsme ir mgubigg I( SEF], g ctuman tr

anschlieCenden-TrVdansssfeerrs t cefrfraetiyocrh b me t Bih h-ataly it selr
Rhodi umk®Rmipyh ¢dxi ¢(nt al s Phot ok eRteadloyxsgpatoamre szswers lumdlu
asymmetrische I nduktion ver ablt avieRetd mkcthi,o nws?mhi rt et ned

Reagenz und Protonengquel-il ed U zuinegriteer t Ko nDz eepste sd esri K
Phot o-bedoat oniiemaurngstmarteckontrol |l ierten Protonie

Deracemisierungen vonValbigedemgémti gen Carbonyl

Vil



VIlI



Table of Cotents

Y o G o A = I o o =T 4 = o U A l.
T o T T T o T S IO o 0 o PSS 11
N TS T A - T o \%
A VIR T g (= T - TR = U R o o ST VI
TabIE OFf COtBNIS. ..ottt ettt et e e e e e s s rmmee e e s s bbb e e e e e e e e e e e s anns I X
Chapter 1: TheOretiCal Part............oueiiiiiiiiiiee e e s 1
SRR R N 0 T S o o o Y o o P 1
1.2 Photoinduced I nter.mol.ecul.ar..HAT...ReaZtions
1.2.1 Direct Photuaai.nduc.ed..HAT..Cat.al.y.s.Bs
1.2.2 I ndirect Phat.oi.nduced. .  HAT.Cat.al.9si s
1.2.CZeht Bred Abs.t.r.acl.orl.S ..., 9
1. 2.2eBtO®red Abs.t.r.actl. 0l .S 14
1.2.2.3 SCentered ADSITACIOLS. ... ...uuiiiieiiiiiiiiieeeiiieeee e e e e e s e s eeessereeeeeeeeeeeeaas 19
1. 2. 2. 4CeHmatl aorge dl 8AC.L..0..L..S.. i iiiieeeiiiie et 21
1.2.CebBt €red Ab.s.t.r.ac.l.0rl.S. ... 25
1.3 Photoinduced I ntr amol.e.cu.l.ar. . . HAT.Re.®d®bti ons
Chapter 2: Re s u.l.t.s...a.n.d..Di.sS.C.U.S.S.0D.Nuiiiiiiiiiiiiiieenns 33
2.1 Asymmetric Photocatalysis by Intramol ecul a
Cat aSybstrat e.CompA.L e X e 33
2.1.1 Research Backgitr.ound..and..React.i.®8B Desig
2.1.2 Initial Experiments and Reaction Development............coooouvimmeriiiiiieeeeee e 34
2.1.3 SUDSIIALE SCOPE......eeeiiiiieeiiiiiieee et e e e neea bbb e e e e e e e e e enenss e eees 35
2.1.4 MeChaniStiC StUAY.........ccoeei it rrre e e e e e e e e e e e e e e e e e e e e e e s eeeeanaes 37
pZ0 L O o] T 11 1= o 1 L= PSS 41
2.2 Caabéyacemi zati on of Ketones Enabl ed by
Enantiosel ect.i.v.e. .. Rr.otf.onat.i.Ql. ... 43
2.2n2tial Experi ment s..a.nd..Rea.c.t.i.on..Dd6el opme
2.2.3 Subsitral.e. . S0P 4 8
2.2.4 MECNANISTIC STUAY......ceeiiiiiiiiiiie ittt e e e e e emmeeeens 51
2. 2. 5 -UFPO ICINORWNLL.. So e Yo 56
P S O o] g Tod 11 1= o ] o LRSS 57
Chapter 3: Summary and OULIOOK.............uuiiiiiiieee e nees 59
e A S U I £ 1 4 = T (OO PPPPPPPPPPPPPPPPPN 5 9
1 I 1 0 o T T < 61
Chapter 4: EXperimental Part..............ooiiiiieeeiiiie e nee e ssnsaneessseeee) 6 2
4.1 Materials and MEthOUS............oooiiiiii e e e e aenee e 6 2
4.2 Asymmetric Photocatalysis by Intramol ecul a
CatabyBBstrat e. . . Compl e Xo e 65
4.2.1 Synthesi.s..of...t.he.. . Subst.rat.es.....65
4. 2.2 Genetr.al.. . Pr.o.cedUl. ... 75
4. Experi ment al and Charact.etr..zati.on...Ddata of
4. 2.4 Mechani.s.t.i.c...Ex.per.i.ment.s.................... 8 8
4. 2. 5SGalaen Reacti on a.nd..Cat.al.y.s.t..Re.c.cOvery

IX



4.2.6 FOIOWUD CONVEISION.....ccciiiiiiiiiiiiiiie e ettt e et e s emme e e e e e e s e e e eeenn 92

4. 2. 7C8ysdRaty i ffr ac.t.i.on..Studi.es........... 92

4.3 Catalytic a-Deracemization of Ketones Enabled by Photoredox Deprotonation and

Enantioselective ProtONation............cccuuiiiiiiiii e s 97

4.3.1Synthesis Of SUDSIIALES..........c.uiiiiiiii et enn 97

4.3.2 General ProCeAULE...........ooiiiiiieeee e e e seannee s 119

4.3.3 Experimental and Characterization Data of the Products.................ccccceeeinnns 122

4. 3.4 Mechani.st.ii.c...Exper.i.ment.s........... 134

4. 3. 5 -UPO IO N0BWNLL.. Sl LY e eee e 139

4.3.6 Single Crystal >Ray Analysis of Compoun@R)-3l............cccccceiiiiiiiiiccneeeeeeeeeee, 144

Chapter 5 AP P Nl Lol S e 147

5.1 List of..,Abbr.ev.i.al i .0nS. e, 147

5. 2 Li St Fl Gl .S e 149

5.3 Li st i bl e S 150

5.4 List of Orga.namet.al.l..c..Compl.ex.e...... 151

5.5 List oripoQrngdasn.i..C...CoDuiiiiiiiiiieeeme e 151
5.6 Enantiomeric Excess.. f.or..Catal.ytic.Remction

5.7 List of NMR Spe.ct.ra..of. . New.Comp.l.exz2x0

SR = T A =T 1.0 T 8 ST TPPTRR PP 321

O O O O O o U U o PO A A A - 322



Chapterntlroducti on

Chapter 1: Theoretical Part

1.
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1 I ntroducti on

I'n t feeyweasts, there has bewinsidbilgehs u pdsen ooewa orfagl iy r
0 tgsr eat potdegit naéring chemical reacuvii olntsg buunder
bsorbing spectasxel(edne@twvaalayteadl yosyt sv)i si bl e | ight i
l ectron tr drhsefixacri toerd tsrtaansef eerner gyri gd,ré p@hsubstr
ommonly empl oyed pdhommlceaxted yosrt sorageninetdyes t ha

rradiation source, making this type oifntcansailtyyi

ght source to trigger Afheerp htohteo rpehacetdoi doayt avlieyssictlh le

i ght, t heexcoiweesd nsstilantdyjed eqo an i nt ekl siywsetdem rd rpd sesti
epemdi ntche nature of the photocatalyst. These gr
eductants, hut hep@mod ciattatliyen s become strong o
XxXciteld gulretlee f(t ) . As at miegstlugthiey t ot cliaid siacl leydse vnegd ce
l ectron ttrlamadegdm c¢ 5 €) raguiedva thii map agtuhevwnaeybsu,hgi ng i
arirads cald adiom®host heaemaekci ted triplet photocatal’
hrough energy transfer events (E®B) ,sudbhesn erad teisn
uenching pathway may vary for the same catalyst
nd t he Fir @ algéi ggrhtt s (
i PCn+1
i Oxidativ:\_
Oxidative el ' quenching -e
quenz:hingiC i \
_— hv — ISC t Ehv%/—\
ki e kel TmEme e
| C_7 (1)
— \\‘pcy
[PC] [PC]* [PCI*  Reductive “pcn-l ! )
o) S) (T) quenching i
Ehj_; i e Reductive
! \wenchiﬂg
i pc™!
i gaPbotocatalysts possible quenching pathways.
It is wel/l known that sel eciH vbeo nfdu nicst iao rcaolnitz antu
f synthetic or4gaauamnked icahtHendicsCti sv.atMiosni bhlaes recent |l vy

ooft hffelorct i onailHi baniden d&dfydCogen atom transfer (H
onsisting of the concerted transfer of a protor
t ePi.gni f iyda mwgtegym transfer provides a versatile
ubstrate in photocatsalbygrddo caganl gssgncloebi ed)
tom transfer can ser vreebaosn da fuohBngaeteiead to.mdast f ampge ra ¢ h
ipphot oi indueemdAEEud atr amellA@¥hhae been extensive

1



Chapterntlroducti on

over the embstt hewe reaphictadsa,l yan 6 )Xairteesstpdtaisng | e
reaction partners (leading to t hreevfeorromantti so noroifgil

form, ready to start a new cycl e.
1.P2h ot oi hndtuecrendo IHAdRelaart i on s

Up oanb s o ropitii gohhadec t i wdiH boonntdlksr qpubg ho i nidrutceerdmellA€@ cul ar

c amc caucrc ortdiionugr di fferent ki nfdasmidfy rod ascrtdi avcitetcyb. n $TA

catalysi s, i n which the ext¢i teddsltytaacttes ocaf htyhder opgheo
t hREHsubsfThemtebadot yreanvoibdesect HAhe®&t akwpnsai e
utilized to genait atbhes ttrhaecrtnoarl bhyp d rng geal mdegti & toanl yws tt h

YIW(H), by three diffpeathwayeoc It arkies ma.v alnht ea gfei rosft t
of excited states to act as oxidansbnallrecrterdwnct ¢
transfer step (BET)nt of htunse ccoonrvre@atpiorngd iMmge rlaanad alt
cat itwint sY formed in the cabbeophopeduoatalbgsguedoht
can undergo an naxitdoatprved ujcuee iMthe Thadi ¢ aalt eamiedn a
di deedbtstahgdt agdmoime suiHstorratme ghht undergo the | o0s
(Wor "Wt o givebasthydcrtogemspeci es YL. Aenr gaylanesrfneart i
step (ET) betWeelnheP O*e saunldt i YilW* etxlcea n euwn dseregead eess tYh

cleavage of a |l abile bond, again generatiHng a t
through HAT. Finally,i tPlC*ar aidld piatbienoe eYimo PCEi g wa
(B. As a result, radical YL is formed&,jgdade is ir
Direct Hydrogen Atom Transfer i Indirect Hydrogen Atom Transfer
: -WHwW-

i 2 Y-W *+
3 ﬂ, Y-W lR*H Single-Electron Transfer (SET)
RH__ o

3 Y-W -W*_ . R-
B e W R b e e

| B
: Y-H « R-H . Proton-Coupled
R* 3 BH + Y R Electron-Transfer
(PCe)-H '

PC = Photocatalyst, R-H= Substrate, Y-W = Additive/Co-catalyst, B-H/B™= Conjugate acid/base couple
FigaSebstrate activation through photoinduced ir
indirect photocatalytic approach

The following section will théghcitghHt hbepds®§ert
through photoinduced intermolecul ar HAT. Some ¢
photocatal yt Ficg B(A&)e fsehaocwtsi osnosme of t he direct HAT
HAT c ataaldy giugred ypgshtows some of the indirect HAT r

catalysis.
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o]

Na,S,0g/(NH4),S,05 TBHP/DTBP @%Na

Q o
o
R‘)J\RZ ©)‘\COOH UO5(NO),-6H20 R“OH )jg& EtO)l\/SH

B O OQHBV . i l i l Q AS%?H,AE RJOL”/X\ [’\6/’;
4
HO O O 0 O‘O‘O R3)kg/R O
Br Br ) o Oe AN
0 :,g /A\ Halogen radicals
f OH (Cl/Bre) ......
Scee

Direct HAT Photocatalysts Indirect HAT reagents

FigBRepresentative direct HAT photocatalysts and

1. 2.1 Hiiont ¢ tnHIAUTCaetda | y si s

Upon excitation with [|ight, carbonyl compound
crossing.carbornyltesampounds are often used as pho
chemi scrap.abithretpst ccmat i tabestabges agdems been known
the birth ofinpbbs ogheommppoayednteresting enanti o
al kynyl atd @amo wietchhpet e e@ibberz o p hedocahei d a l et hynyl s u
underrr aduiiaathie d npurnme slsaummpel n t hihs (r9epla cbtoinadn ,i nt a pr ot ec
was al kynylated with good enantiomeric excess.
transmittedodactbe ahkyeet haeethbi aatraakfesygl c mi
group. The stereochemical out put was interpretec
stat e, in which the hydrogen bondhnghbhét weéweHdN-=
and HNBoc, resulting igvahto®drigdigtatt Hnpti mar gt E
Fi g wrfe
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Q. NH
\/ NHR?
NHR? \S{ benzophenone (300 mol%) H

+ k > 7
R"™ "H /@ \\\TB benzene,rt R/\TBS

S 100 W medium pressure
mercurylamp Major product
0° 0
){ -<«— hv— )]\
/- PR™ "Ph g
HAT
N\, OH
e
Ph Ph
NHR?
Q. NH H
\// X
Y 4 R X

. TBS
JOR |
NHR2 TBS Major product

e >
Tol TBS Tol _H NHR?
TBS _ s
T T OES| S
Re IR R AN TBS
0
favored transition state Minor product

FigdPbotoinduced enant i os’®H ebcan dvsed, eBTHEkS hgii met bwpnl s

I n 2018, Martin and cowor ker s designed a <ca
combination of nickel -corud Idinagr ylf Riehtatca @ d/faa veidt hCe &
or al kyl bromi des wunder viispilbelte diiagrhytl ierxrcaidtieadt iKkc

direct HAT and SET catalysts. Mechanistically, t
the triplet excited species along with the f or me

of Y@wt Ni (0) into the aryl or alkyl halides wou
Ni (I'l) complex captures the alkyl radical rapidlI
del i ver the targeted CidH tfhencNii(olnjalii ztae n mexd ipartoe
el iminati on. Finally, the two catalytic cycles c
from the ketyl radi cal to the Ni(l) intermediat

c ay safFisg us)Se
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Fi

i MeQ
2 ] AN
R O B
H—< TC (10 mol%) _ i N A
R Ni(acac),(10 mol%) A
R ! ) z
+ L (10mol%) ! N g
v 1 ]
Na,CO,, CFL, rt R2 : O )
BRoA i L: R'= 5,5"-dimetthyl
| R i F;C¢ TC or 4,4'-diterbutyl
Ar—=X
Ar,
Y=o
Ly .”,Ar (L\N'O Ar?
<L/NI\ L/ [
s AR, o
ge i Triplet 0
R" R Nickel riple ]
Catalysis S/E\T Catalysis Ar
R! _R? . Ar
L\r,Ar ( Nil-x r>’-o|-| HAT/\ R2
@ - e ~—7 i<
i X \{( -
R2 R‘l/\RZ
Ar
_<R1

gbrséCiH arylation and alkylation enabled by the

catalysts.

I n 20109, Gong daenonscstomwatr &e&r sa phot oifiHduced

functi onaleinzygtliien a@afi l ylic hydrsec drybaumss ngnd hwenaa
HAT phot ocat gleynd tac(e5wainditZualedd)l e chiral-Mcwhatl gst

M = Cu or Co and BOX = clhiight iqRirgaue)iEehtel wtmheo)r su n d
proposed that tpheenteaxcceinteeedets , oh,el 2a,blsd racts a hydr
C(%p bond, generatingemihedoiyaoeb e driadilcalAtande sa
substrate coordinates with the chiral metal <cat a
semi quiympoener adi cal to cl ose t he -pthaobiolciar ead iyd atcb ar
Subsequently, the intermedioatpé i agmplFénawdy,olptr @it

s u

bstitution give the product with regeneration
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PT (2-5 mol%)
R Cu(BF,), H,0(10-20 mol%)
5 ligand (11-22 mol%) _Ar
R-H + N - —— R
A NCOLR? CHClI3, -45°C -25°C R20,C” TNHR
2 blue LEDs

\HAT/

O‘O‘O O‘O‘O _a

fot

‘O‘O

PT —](n-1+
O OR?
L-MZ_
N Ar

R! R
Cross-coupling

R

OR?

I

Fi g6.Peoposed mechani ¥ fonctsebpraltizvatiCéBp

Eosin Y ifgea @medalreadily avail abklnownr goarng acni a
photocatvalsy bgef wre-nas&d transformationstr tiowevaeael,
features of eosi‘andiWwuhe gmeoempts| pwf madvdeaga breakt hi
activation modes of photoexcited eosin Y in 2018
a direct hydrogen atom transfer (HATr)aactagd ad ylsydr

atom, the photocatalytic cycle subsequently proc

to one of the intermediates gewoerrkaetresd eixngldtnhdee dr ete
functional i zat iwtnr agr odoscion Ypskaetgoacrad iarl efcstt AT r a
rearrangement. The final product was o¢addiitniean ,by
Smil es reawemnawmdgemecnytc,l izati on and reverB@umydr og
7).
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C)\\/O o) '\I/Ie

Ar—S\/ eosin Y (4 mol%) -E\S’N o

RH HN_R blue LED, 18W Ru%:(; )
- % CH43CN(0.1 M), 80°C, 48h H G

*eosin Y O CO,H Smiles

]

Ss,
~O

Br L Br rearrangement \C\)

HO E © E OH Me ¢
h S Br Br
< eosin Y-H

Me\ 00 /Me
O NP h N O

P
35 5-endo-trig =( Yo
-
L[]
Ph
Me Me
Fi guduAeradi cal Smiles rearrangement promoted by neu

Organofluorine compounosel acel e timptor darmet wicd al
fi eHadwever, theFfbomasiion odmm@only associated wit
Sorensen andpoa tweodvkeelr sphot oc &H afl lyu d rct heeptsitoenn vdafo e d-
al kanes, whi f NDRe &@ | adierde AJtbok ATc ag al ystdiHobemad mot
fluorination reacti on®Uprales o nofitsiigohtfZ* I[BlbBt r act ad
hydrogen atom to generate an al kyl radical, whic
N-fl uor obenzenesul foni mide (NFSI) to form the des

photoreducedrlldAeaicedad [ yoytutntdoer go fFugwher reacti ol
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UO,(NO3),*6H,0 (1 mol%)
NFSI (1.5 eq)

CD3CN, 23 °C, Ar
high intensity blue LED lamp

R—H
[UO, PP
F
hv O\\S,I{L L
HAT R* + ©/ od \©
Catalytic
Cycle
[UO,** H=[UO]**

H
Q\ N ’p Q\ /[:]\ '

0]
oWo Vo
FiggBimbae fluorinati odiHoby.t@a@dt NF&ted C(sp

I'n 2019 ,wdrik eamdarncep ermesstdaile g phot oi nduced HAT M
whiich carried out simply by visible I(Figh®¥!é€irradi
Di acet yl i s-l a geinesd g ,i vwa lksedifomse itnh atthe B&QWT HOO snm
pr optohsdietacatywdi rtekAThhot osensitizer, which is comp:
certain ethers pol$Giers shionngd se.a sA Ipyl aculse aviaab Inmehd fcehn i e

excited diacetyl abstracts a hydrogen atom fro
suessfully coupl-cdf ivdattdmritohaer eenleesc ttroomgi ve a neutr a
the neutral radi cal intermediate is oxidized by

the Minisci producte thowpertchdeuwctwi th acetoin as th



Chapterntlroducti on

Fi

1.

1

ty
su
ac
bo
I n
hy
t h
0 X
Th
Su

(0]
)j\n/ 23.0
I ( eq) q
H N o
O 4 e TFA(20eq) _ R [)\/o\'
N 40W CFL N™

A
H . T
(O,\'/ oe 9 OH R ENJ\/O\.
)ﬁ]/ «— hv— )H( /HW/
O O O

oH OH
(J
= > N
0] Qe
o)
“UNe (.
‘~__,\' >R|'\+/ O\
N
R'_\ H
Chz
H
gO9.beacetyl as a direct HAT photosensitizer in
2. 2 PhnodtiorienttiduTCaetda | y si s
2. 2CehtMAbsdractors
I n recent years, a series of pioneefithgdAand gr

pe functionalization wkne2Madmirltleamobaiknedvacdvielr le
ccessfully developed a stihpdedhytb@mdgs hwei tshe | Micc
cefrt gulspéli n this reaction, both a quinuclidine
ndi ng catal yst ar e required oy daohkiye v@l Hs el cerc

t er es tribrugtlyyl,a mneotnriaum phosphate act WEH amdkreey ad
dridic, via formation of a hydrogen bond bet we
e alcohol. As a result, t he hieghlvy ae lsd cntgrl cep hel

idation of quinuclidi ndealccaonhorle aCiiH yb oanbds ttroa o to rtn
e resultant carbon radical is hidefycneokteapkE

bsequertctsiomglredealcti onsthed| agt¢clonzatpronuatfor d
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[Ir(dF(CF3)ppy)2(dtbbpy)IPFg (1 mol%)
quinuclidine (10 mol%) o

H 0 %
)\ + l BusNPO4H, (25%) -~ o)
R™ "OH CO,Me CH3CN, blue LEDs, 27 °C
acid work-up R
ZNGD L
. H* Q—PO3H, )H\
hv ol T R” ~OH
Ir \ o) H
77‘» / g
SET HAT H
L:N ﬁ
P<
071 OH
OH
I Ir't .
R/\? \/l
+H*, -MeOH
SET H203PO"H
(0] / \
O MSOZC OH é\COzMe/
LA, =

R
Fi gabORhot oi indualkkylCati on of alcohol s.

The photoinduced indirect HAT procadsal ygxzwldd calo:
coupling reactions. -wlom k20 56 ,d eMad miplelddamiaithal, que c
et her, anitH bbeomnzdysl iwi tdh aryl thiadm defs wasing @ohobor
acetoxyquinuclidifmigurj2hd a&ahibdi cabmpyekc system,
of-aB8etoxyquinuclidine was utilized as the HAT
photoexcited *Ir (111 3acettcad woeui nwecrlei dg uneen cthoe dg ebnye
cati on, which to accomplish hydrogen atom abstr
react i vcee nctaerrbeodn r adi cal s, subsequently entered t
Ni (I'l) complexes, which were generated from oxi
reductive el i minacaupml edr opvriaddeu ctth e Ac rfaisnsa l SET b

photocatalyst closes these two catalytic cycl es.
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3-acetoxyquinuclidine (1.1 eq)
Ir[dF (CF3)ppy],(dtbbpy)PFg (1 mol%)
NiBry+3H,0 (1mol%), 4,7-dOMe-phen(1 mol%)
RH + Ar-Br R-Ar
H,0(40 eq), DMSO(0.25M)
34W blue LEDs, fan

hv

//’\ N

Boc I Il
A\IgOAC L,Ni'—Br BOC
Photoredox
Catalytic Cycle
Br

HAT SET

Alk— N|”'L
Q’ HAT Catalytic Cycle Nickel Catalytic Cycle Af
Boc
OAc

L,Ni®
2on n -
H ' : N
\_/ ?r BOC
L,Ni'“Ar

Ar—Br

Fi gafPhot oi nHuaey!l &t i on t hrough photoredox, qui ni

Amides and sul fonamideentaedsenadécabssborcéayd

Typicallyounthesar eompnveniently deprotonated by
be oxidized by the excited phlddeoncacansatl ryasttissid tlihnat2
bond i®caamile act ipvatcenl plt edowdhlctron transfer n

excited photocatal yst and a ba)set ofl teeitwvea btuh ¢ | @ onmi
ni t rogretner ed r adiceal .er Bddearxcrnidtiarc@dae hy dr ogethhabstr a
carbentered radicals in alkanes, ethers, -and pr
poor ohleelito mso@moseatal ytic cycle whereiniHt tbbeonphosp
ofN-et WMiynlet ho xgrhiecheg vi a hydpogerxbohdiohighatwiiarh dfi gtl
hydrdogend complex by the excitecdcd omodtyosdast alfy €th ewa
H bond via concaeereue¢edaPCBmM AMmwildgyhaeriacdcdi cal was in
a hydrofearmseulosit natge veeataebed radicals and then
deficientr ott@ffiunriKiasdio nad Umemw b@my | h @& laedd tcradn  tTr ans f
the reduced 1 r (1 1) wiobetnleirsat el eacntwleonpohhialliee ggnna doitnc, a
protonation by phosphoric acihd ctad adiywd st teo ftihreal
(Fi g ulrpe
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FigaP@®H activation in alkanes through the action

In 2018, Wan&daerandemonstrated that sul fonamide
applicable toidl arnylFeyg idokEheanuztyfloilcgt ddsaeg t he depr ot
sul fonamide could be readily oxittiezed!l bpynamedegk:
behaasng hydrogen at aoam Tthrea mad fkeyrl (rHATi)c aalg einntt e r me «

the HAT process, which reacted wi tdh ctyhhemobheduzecadet
afford thd adeysliarteidonC product after the eliminati
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