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Autoxidative Coupling and Its Applications to C—H Functionalization

Lu, Qingquan
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Lei, Aiwen*

(College of Chemistry and Molecular Sciences, Wuhan University, Wuhan 430072)

Abstract As a highly economic and efficient strategy for chemical bond formation, oxidative coupling has been widely
applied in synthetic organic chemistry. Recently, Klussmann, Jiao and Huo ef al. groups have successfully achieved the direct
functionalization of Csp>—H and Csp>—H bonds through developing simple, elegant autoxidative coupling reactions, which
makes a significant progress in this filed. This highlight mainly reviews the recent advances in autoxidative coupling.
Keywords oxidative coupling; C—H bond functionalization; dioxygen; green chemistry; autoxidation
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Figure 1 Autoxidative coupling
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Figure 2 Autoxidative Csp—Csp’ cross coupling reaction
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Figure 3 Autoinductive effect in autoxidative coupling reaction

1246 http://sioc-journal.cn

S :
! (6]

H0,!

© 2015 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

O
J””“
(@]

OCH

R
R

H+
LI
H
SO
o RAL TR A

\"

Acta Chim. Sinica 2015, 73, 1245—1249



 F F ®R

JLEISRAZIR AR R B ARSI IR IR . AT R
B 0T R IL SR (K 4).

Oy AcOH (5.0 equiv.)
N +  Nucleophiles o N
SAr (CH,CI),, 70 °C SAr

Nu
Nucleophiles: RNO,, n-BuyNCN, @
n-BugSnAlly, N 15 examples

Me up to 87% vyield

O/OTMS

B4 NEREMATEDNS S5H B REHEE RN

Figure 4 Autoxidative coupling of tetrahydroisoquinoline derivatives

AL, JEEUR A r AR TR A O S B T
S SLFRIATS FR B B 5). 1% PR 4L A MacMillan {4k
51308 3 R A R T B SR AL 5 W15 B SR A% M 1 0
WEY, IR ARG (L E LR 2125 H
PERIBRIER T, fE—5~5 CKM N LIRS EIF ™
P9 [R5 v 10 X B 6 A

3 Csp’—Csp’HIBERE NN IBEE

— TS, FIMEEDIN Csp™—H HAE BN
SE, IR BRI R S5 AR F SE B B AR EL AR R
B, Bk, Csp™—H 251 REM A AR5
JEFEFIEL 2013 4, £EM Kirti Z5"E Csp’—Csp” H
SREACAR IR TS T L . AT R A &4
SRR BB YN R SR, TERUT BEAA (et~
ST 3 RS BRI BB 6), BT a5 dk
A&, IF Bz B & A B K #] 10 mmol 1
L= 2R IR Z B, BRI A, T #
S 77 2R S S R] RE IR AR EAT 1 40 H, I S E
PRI T 3 ANBrBe (DMREEGR 5702 70 5% B 7 HR
O QFAAS 5T AENIE R Q)T ALY
I3 f SIS A S AR

2014 4F, PG K 2 1) 22 B A5 U2 A iR
AR B SRR, SEIL T HRRITAEM SR
W5 ISR AL & 0 B AR BRI S RL(B 7). St ik
(RIAR S AR B ANTRD, 125 S A R B RS 1 B AR A J
JSL PRV BRI, AR SR 26 1 T B AT DS SR %A

enamine catalysis

R

TFA
acid catalysis
X

0,
X =0, S, NMe
Bl5 XTI Csp®—Csp® H AR XML 2 7

Figure 5 Asymmetric autoxidative Csp>—Csp® cross coupling reaction
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