R I
E V I E WS & Cite This: Chem. Rev. 2018, 118, 7532-7585 b acs.0r0/CR

Photocatalyzed arylation and
alkylation of C(sp2)-H bonds

Reporter: En Li
Supervisor: Prof. Yong Huang
2019/02/25

Chem. Rev. 2018, 118, 753271 7585.



Contents

1> /intreduction l
\\
2> Thisreview |
N\
3> Summarny cand Outiook l
N\
4> sAcknowledgement l

copyright 200 psking universiey visusl idsnbiby syskEsm



, ,' Iez X ¥ Contents

PEKING UNIVERSITY

N\

[ > Taitre)elvieqiioln
N\

2> Thisreview |
N\
3 > Summarny cand Outiook l
N\
4> sAcknowledgement l

copyright 200 psking universiey visusl idsnbiby syskEsm



Transition metal-catalyzed forming Ci C
bonds from C(sp24)-H bonds

X
@ transition
H metal
@ . or catalyst

Direct Arylation of Heteroaryl C-H Bondsl
X
@ transition
metal
@ . or catalyst
O

Y

X =1, Br, Cl, OR, B, Sn Chem. Rev. 2007, 107, 1747 238 Catal. Sci. Technol. 2016, 6, 20057 2049




DG-assisted C-H ACTIVATION

C-H ACTIVATION of simple arenes Challenges
DG Increase of REACTIVITY

toward transition metals

+ increased reactivity H

because of metal
precoordination
+ high regioselectivity

+ Devise new strategies

+ no extra steps required to control

to install and/or
remove DG

+ possibility of meta
or para selectivity

» REGIOSELECTIVITY

- DG must be pre-installed
and remains in the product

- generally limited to ortho
selectivity

Angew. Chem., Int. Ed. 2012, 51, 102361 10254




Ru(bpy)3Cl; or  Ru(phen);Cl; or fac-[Ir(ppy)s] [Ir(ppy)2(dpbpy)] [Ir{dF(CF3)ppy}:
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Reductive Quenching Cycles Oxidative Quenching Cycles
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2.1.1 Aryl diazonium salts as aryl radical precursors

For Arylation of Arene Derivatives.
Pschorr Reaction in Phenanthrene Series by Deronzier

CO,H
CO,H
P Ru(bpy)s(BF4)z (5 mol%) ‘O
BF4s *N O CH;CN R
’ O R 410 nm
CO.H R= H, Br, OMe
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CO,HSET
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J. Chem. Soc., Perkin Trans. 2 1984, 2, 1093i 1098



X Ru(bpy)s(BF4)2 (5 mol%)
©/ \© 4-CH3;0(CgH4)CH,OH (0.5 equuv)
collidine (0.5 equiv.)

CH3CN X=0,10%
410 nm X = C=0, 25%
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Sanford

Dual
catalysis

J. Am. Chem. Soc. 2011, 133,18566i1 18569




