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Abstract Transition-metal-catalyzed C—C bond cleavage has been considered as one of the most interesting subject and
challenging area in organometallic chemistry. The recent progress of transition-metal-catalyzed (Rh, Ni, Pd and Ru) nitrogen
atom chelation-assisted C—C activation and controlled transformation is reviewed, and the mechanisms of these C—C activa-

tion reactions are also discussed.
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P SRR, RIS R AR A A,
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PURR - BT 2. S B ] g 20 0 4 T Bk OB I T %
DUTH AR (S, T B R - . R NAT S, FidE
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Wi A4 B R BReAITA A, WA LA SR
EWR A R AL 8. Suggs AT Jun ZE19RIE T
Rh(DfEfl 8-k T Bl 5 2 0@ <R R B, 193] 8-
WK 2 FERR AT 1-T 0. 1Z0F SO T AR R S N HLEE,
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Scheme 1 Rhodium-catalyzed C—C activation reaction with
quinoline directing group
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Scheme 2 Rhodium-catalyzed the C—C bond activation of
8-acylquinolines
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B )5, Douglas BRI EHRIE T 70 1 WIE I
B~ BiEEE TG K ) B (Scheme 4). 1% BB BT 1R
FIEYE. 2 Rh(OTH(COD), 1EAMEALFIN, 45
N 25%. QAR ATL FBERE SR A I, AR A
— TR A S5 I 7 A P R b AR R A SRR
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B4 5T H C—C BRI

Scheme 4 Intramolecular C—C activation reaction

P45, Johnson 1AL I % [ B S S ALERHEAT T
RN FC. G55 507128 NMR W58, T % N =
LB AR REE 2, 1°C/C I RN R K 2AZDSS i
W2, fwfEhE Rh()FfA 2] C—C B /2 1% B
AR,

2016 4E, Johnson iRARZHUOHRIE T A1 AL T 3
i, FedkmE STRR) C—C RIS RBL(Eq. 2). 45 RE
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VNI, 570 A W P R A P R B R s 2 DA v e A
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Scheme 5 Mechanism for rhodium-catalyzed 8-acylquinoline
directed C—C bond coupling reaction

2011 4F, jifi A AN RGE T e s T S
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FR AR A F N AL FE A3 2] Rh(IID).

Chin. J. Org. Chem. 2018, 38, 1638~1649



Chinese Journal of Organic Chemistry

REVIEW

| X
[CP*RhCly], (2.5 mol%) =N
OH Ag,CO3 (1.2 equiv.), EtOH ~__R
Me
A18
HL
Rh(IIl)Ls
| X
B _N—RhL,
_N-RhL, .
o
Me
Me PhCHO A17
A15 | ~
_N J— R
NI
RhL, /

Me
A16

B 6 SEfALfEE C—C Wi RIA AL R B
Scheme 6 Rhodium-catalyzed C—C bond cleavage oefination
reaction of secondary alcohols

Bt i, i 35 AR R 2R P 2- 2 R e ) A B 24 L
E1 A19 VE NI, 7E[Cp*Rh(CH;CN);][SbFe], HEALIE
R, 5FEEMEYRAERMN, B C—C gz,
S BAH B BB~ Y)(Bq. 3). (HASVER M, MUBEAEZ
AR R U E = R A3 C—C BRI,
TMAABE ABAR (17~ R A3 5] C—C BB =1, ZiR
RRZH B T PR AT e 1) S N HLEE (Scheme 7): (1)
A19 S SEEBALTI A BT CEE AR R A B, AR5 5TE
RAVKAERKSRUEE D, &5 KA TG R 255
FEY A20; (2)Fh IS 5 BB A7) AR R L TG RE ZR A R R A
B, A5 R FALAE R 2-SR e (AT AEY) C, B
Rh(I AL C—H &SRR 28 BB AE Bk 75 244k
W) A20.

[CP*Rh(CHyCN)3][SbFg,
OH (5.0 mol%)
+ ArSi(OR)3 -
Ph AgF (4.0 equiv.)
V(t-BuOH): V(THF) = 1:1

it ARV R L A AL A IR
R, 5 AR A I BB 24T T B FE(Scheme
8). SRR, Bl ISR R B, A R BN 56
B, A ST AR AR R R RORL 6 AR, ] A
KA C—C BEWIRGR R AR REE. ZRNAR Y T AT
RE RS AL : il i 5 B8 4 Jm A2 BB e BE A A h )
&, SRJE B-C IHER, KRR LA L c A3 h R A4,
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Scheme 7 Mechanism for rhodium-catalyzed sec-alcohols C—
C bond cleavage arylation reaction
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Scheme 8 Rhodium-catalyzed C—C bond cleavage reaction of
secondary alcohols
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B A ARG B -2 T R A8 e A4S B RS T 2 H bR
W, AR, A U A R A 15 2 H BRI P S8R
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Scheme 10 Mechanism for rhodium-catalyzed coupling reaction of 8-acylquinoline with aryl boronic acid
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Scheme 11 Mechanism for rhodium-catalyzed coupling reaction of ethyl benzo[/]quinoline-10-carboxylate with aryl boronic acid
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Scheme 12 Mechanism for rhodium-catalyzed coupling reactions of primary alcohols and arylboronic acids
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Scheme 13 Nickel-catalyzed C—C bond cleavage reaction of
aryl ketones

e E R INT2-A, 55— 2 C(=0)—C(F5 &) AL b
BFFLICEADZ IR R A A INT2-B; SR 5 i B = A= A
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UE RS ALER AT AT M, %R0 2517 T DFT iH5. DFT
THEZ R, INT1 £ 78812 b 133 INT2-B 75 % 50 ik
i RE %2 34.0 keal/mol, LR a &, RlIL, #8842 b A LA
HERR.

1.3 fTERER&1ENL C-CREBELRN

1999 4, Murai B@HP HIRE T —F T Sk
H1f) C—C #3451k [ B (Scheme 14). Y @4 %%%
WEM LSS TR N B B ], FHRER . Il R, F
SETR AN PR RT3 2 B RS B S GRS
B BN 7 AR BE Y, IR TT% BN
WS, FH LI BR G BT R A 2 3 R R 6 S
XT84 2 (A PO T . A ke AR
WEMER IR, HHAS TSR, ERFEERZ, FH
SR FEAERT T R I B 2 e BB A S S B
LT R, A9 30 R AR B R T P . o B-AN TR
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FHEH TR SO ALEE, A A30 1F N SR, #E
CO (507 kPa)2&1E T, Rus(CO), NAEALF, @it A31 -
SIHBRA A32 B R RIS R C—C BEWiZEE Y A33.

(0]
;}< Rus(CO)1z %
CO (507 kPa), 160 °C N
Ph

0 A33

H_ Ph
i
[Rul>C
[Ru] Ph | C
H
A32 O

A31 0

B 14 AT R R IR C—C SR S
Scheme 14 Ruthenium-catalyzed C—C Bond cleavage reaction
of alkyl phenyl ketones

2007 4, Sames ZEPHRIE T — R FIH Ruy(CO), 1
AT, — R FIES F AT A R0 55 SE T R (R Bk, JA i
sp’-C—COOEt ¥ [ A B3 (1) C—C 8, 735 7 AH M
(155 FEAL AW SC % (Eq. 10). WFRCERB, 76N
HRKIAE C—H BIFEL A .

Ru3(CO)r [jk
(5 mol%) N~ “Ph
><: B— Ph4> (10)
pinacolone A
( N
150 °C

14 LEEREIENL C—CREBELRE

2007 4F, Oshima 250OGF] 4745 2 A FL AL B fe 211
ERATAENE N B EA), 7E PA(OCOCF;), AL A/EH
T, 5xREELE C—C RN, 75 MR,
AMnpE, fdliimssik, 5 Ny O RS2
AT IR 4R P Ak, 4l p-RRIEER, C(sp®)—C(sp’)
BT B AR PR, SRS sp® J5 3k C—Pd B, B
75 AL JFE I B A B 2-75 FE 0tk e AT A2 ) (Scheme
15).

Pd (OCOCF3),

@ Q e S
i-Pr X xylene, reflux =

Pd A T
Pd-Ar

S )L
RspiSC ey
i-Pr

B 15 AR ) C—C BiE L IR
Scheme 15 Palladium-catalyzed C—C bond activation reaction
of tertiary alcohols
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Scheme 16 Rhodium-catalyzed C—C bond activation of alco-
hols without directing group

A, Jun Z5PE LT IR B AE [Rh(CgH 4),Cl, A1 3-
FAIL -G M e (R F R, i g 2E EHES B C—C B
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Scheme 17 Rhodium-catalyzed C—C bond activation of allyl
amines
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FETR B 5 BE UK A 15 7E 5 mol% Rh(PPhs);Cl. 20 mol%[¥)
3- 2B LML E AT 20 mol%I R CUBEILMEAL/E R R,
BINH 200 °C, VT 5 min HLAEASFIAHR C—C bl
FEYIRIIE . NN R PR SOl B IR 2D ik
SRR, 12 S A A8 RIS N A, A [R] P s R 2
FRFAE ], A 16% 7= 4.

2011 4, Breit WA RIS T 48 4 @ AU fe B i
A 70 s [ 4 A 8 R 075 062 11 47 1) I & Bk 44 S 97 (Scheme
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Scheme 18 Rhodium-catalyzed inter- and intramolecular hy-
droacylation of alkenes

2012 4, Douglas IFMIZH P HRIE T 484 )@ AL 2 T
WIMEBE A N 7S« BTGP ER 1) 7792:(Scheme  19).
TER LR, 5 BN B 25 A B iR 2- R k-3
MERE RV, 2 AT LA 25 kb o I i i 55 i A
IE SRk, IR R R R, 16 10 mol%IL 1L 7]
2- R 3-G EE b e S5 T, RIS RiER 4G H 1 A
(CH;~ OCH;) FH WK H 2 [ (CFs« F)RIJEH, #EEE LA
76%~85% 7= 243 B NN AW AL =W, M o A H
BRI B AR R 19 BB S PR 2 W B AR ). AR IE
BROPEE R, MFHE 25 mol% LM k] 2-H1%E-3-5
FE-S-MEn e FL ke A R LA 77% 5= 2645 B B 1L &
Y. W A FE AT 23K b, Jnnmt g RO s S R
12, T2 25 mol% 2-FJE-3-Z FE-5- Nt g e S e, S
mol% [RhCl(coe),], f1 10 mol% PPh; A Be15 2IHH N
HARr=90. ZHE e FEEAAREAT TIRER, BRI
AR, (HHEL 82% HIF=ZH 31% ee 15 2 N B 1™
.

3 &g
R LEPTIR, LR TARE AL I & )8 (Rh,

1648 http://sioc-journal.cn/

© 2018 Chinese Chemical Society & SIOC, CAS

B 19 SeHE T T AN AL S8

Scheme 19 Rhodium-catalyzed intramolecular hydroacylation
reaction
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