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Fig.1 Mechanism of transition-metal-mediated cleavage

of C—N bonds

Bt JE S TR Y SO
8 1 114 S I U
1.1 $& {4 B9 Kumada {8 BX & i
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(37 examples)
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Fig.2 Chromium-catalyzed Kumada coupling of aromatic amines
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21%~98% yield
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Fig.3 Chromium-catalyzed reductive coupling via C—N
bond and C—O bond cleavage
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Fig.4 Ruthenium-catalyzed aryl C—N cleavage with

51%~98 %yield
24 examples

ketone as an ortho-directing group
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Fig.5 Mechanism of ruthenium-catalyzed C—N

bond cleavage of aromatic amines

(OAc) (CO) (PPhy) 1R, CsF EU NI, 7E
XF RSP 140 °C I A5 3 B A Tk R R S5 R
RE 5 S A G . > R R 5 ) i 14T 9 408 o7
[FIE A7 7E OMe H1 NMe, B REHATHT, S50 A 7E AL 7
FOFE T S B 1 b S 30 05 3 C—N 5 %) T R4 1k
JUT- A WEEF] C—O HW 2L AL I P 1.

M¢ Me  RuH(0Ac)(CO) /A'
OMe Me (PPh,),(4 %) OMe Me Me
@0 L Oy CsF(S%)OC CCO\ o
p-xylend, 140
NMe, {/ P Ar NMe,
r
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Ar=4-MeO-C;H (24 h) 73% yield no detected
Ar=4-CF;-C;H,(8 h) 65% yield trace(GC-MS)
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Fig.6 Selective ruthenium-catalyzed C—N alkenylation

with ketone as an ortho-directing group
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R'= Ar, Alkyl, etc. 18 examples
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Fig.7 Ruthenium-catalyzed aryl C—N bond cleavage

with amide as an ortho-directing group
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Me Me
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NPh + Ar' —Bnep —————————3 (6]
toluene, 100 °C,15 h
NR'R’ then HCI Ar’

55%~95% yield
(37 examples)
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Fig.8 Ruthenium-catalyzed aryl C—N bond cleavage

with imine as an ortho-directing group
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63%~90% yield
(19 examples)
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Fig.9 Ruthenium-catalyzed aryl C—N bond cleavage
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32%~89 %yield
(8 examples)
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Fig.10 Ruthenium-catalyzed reductive deamination

and alkylation reaction
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Fig.11 Ruthenium-catalyzed carbonylation of aromatic amines
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M. RN R SEEE T R T 1) O A R DY i C—N
HEWTEEAL, T C—N SRS LR T —Fh
AR

— Pd(OAc), (1.0 equiv) R
R R
HOAc/dioxane(5:1) = R:

60°C,8h

4% ~T74% yield
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R:=H,Me,MeO,CLNO:
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17
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/_ ’\ ¥ /\ -
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Fig.12 Palladium promoted Heck coupling of aromatic amines

BfiJ , Bonanno 257 4 T Ak M 1 4 i
BRI EM S 5 C—N B T ARk, 153
—Fft Ar-Ta('Bu,SiO) ,-NH, & JR B &9 (1d 13). 2k
MM, WO A S 4- = 360 H B O e A g 52 9 0% 2%
C—N SR EA AL, HoAh 5 & e L45 5] N-H &1k
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BN
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Fig.13 Thallium-mediated oxidative addition of C—N

bond of aromatic amine
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B ERPRIRT 7L 2R AL 5, f SR 5 &
JHEANTE .

Ni(cod),(10%)
PCy:(20%)

HB(pin) o H
_— 1
toluene,70 °C,20 h Yoy

25%~78% yield

Rl

)
P N R
5 @ Y
Coy - o

R! = Me;R: = O’Bu

(8 examples)
Ni(cod), (10%)
IMes - HC1(20%

Me
O/jLMe
) B
By(nep): o ~O
> 1
NaO’Bu,toluene .
160 °C, 20 h. 17%~76 % yield
(7 examples)

P 14 BRI DT 7 e i A St A S

Fig.14 Nickel-catalyzed borylation and deamination of

aromatic amines
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(PCy,), TEHEALT, W RAVEE ], N-Boc )5 F i 5

%,OtBu
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'L~¢:/ K ear —MgX toluene, 25°C,36 h Ik‘\«;,
R=0'Bu  X=BrorCl 62%~91% yield
R'=PhorMe 25 examples

Bu Me
Y NHC-Ni(10%)

o
N. + (p-toly)MgBr—MM >
@ \© POy T oluene,60°C, 12 h O
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MesrN N‘Mes
Ni-Cl
PIN
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TSI S5 17
Fig.15 Nickel-catalyzed C—N bond cleavage of aromatic

amines for Kumada coupling
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fRT LAY 5 B e I ) R aE . 4 NHC-Ni /39
VEMEALTI BT, a7 505 7 M S T A5 21 b S5 ISR I 1
B i FE A 3 o S S X LR AT T
58, FHEME LM Boe FEHIXT C—N 8915 1 F)
TEFEFEEMRIMEM, Boc HH AT IR KRR L HI5H
J5HE C—N H AR RE A 2F LT 2.

2.3 N,N-ZIRE=RFERE C—N B REL

5 N-BEIE =05 B AL, N, N- e 3k = 2%
F5E MR F5 3 C—N B SR TG PE A, Cao 4507
P Ni(cod) ,/EMEALH, ffi H & HF R 22 IMes™ fERL
W, LT N, N-" e =905 F M-S B, (nep), 1Y
BIAE RN, A5 20 AR I 9 557 SE B R TR 1k & 9 (18] 16).
RN ELAT AR AN 52 1, E 2 ] B 0 0 7
T e AR R e P R e Ul AR T LRI TR AR

VAT e
Me
cadl

I-'-.‘ Ni(cod),(10%~20%)
29%~75% yield

NS IMes™(35%~75%)
+ B,nep,
(21 examples)

THF,135°C, 48 h
eMe MeMe

-

Me Me
Me
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P 16 B 1 57 e AR A A S 1

Fig.16 Nickel-catalyzed borylation of aromatic amines

BJ5, Cao 25 FEMR R FEB T N, N-—
FH R 55 7 i 1) 95 3 C—N b Al i c—C . LU
NiBr, VEHEAL ], IMes™ fERCIA, Mg 1E 4 )& if i
R, N, N-Z 5575 e 5 07 RN AR IR A I A i — 05
LB (B 17) . BER N S Pk AL P Fh o Ni(T)
SIRYF. BRALE A NHC R ERAKTEEM AT
PEIL S NHC-Ni (1) TEPEY R 18, 7E05 F e 5 R
BCAA HEA T BC AR SE 480 5 60 05 3 C—N BEEA T 4800k i sk
193] Ni (1) P Fh 20, BlJE 505 0N IR TR A& A % 4
J& SR E] Ni (T #0%h 21, 5 C—C B3 J5
453 35 3L S WA NHC-Ni (1) ¥ Fh 18. 05 %
()55 B AN T 2L 5 | AW HL 7 JE A FLvG 1k C—N g,
SR, RN () 2838 I F & o T 1 05 5 28k
BY, LR RS TR PR A RESE B 55 3 C—
N BRI L AL
24 BHEERINEE C—N ST

Robins P2 0 38 T B AR 1) = I/ 1D Wk 137
W5 55 TR Y Suzuki BRSO | 7531 6-75 HLIE
W2 R (B 18). I ik A = UM A — AN 1%
TR B 561, BRAHE AL 0T LA S X 5 2 C—N
HEEAT E A AR

Li ZE 3058 7 —Ff Rh — B A4 A F 41k 1)
1-(2-ME W 3 ) -1 H-I5| W 55 135 JE B 20 8 %) 11 196 12
N, AFFIMEREI[ 2, 1-a] BIREL &9 (& 19). %%
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Fig.17 Nickel-catalyzed Suzuki-type coupling of

aromatic amines
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Fig.18 Nickel-catalyzed Suzuki coupling of

triazole/imidazole derivatives
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Recent Advance in Transition-Metal-Catalyzed Transformations of
Aromatic Amines via Neutral C—N Bond Cleavage

ZHANG Zheng-bing'*, XIA Ji-bao"*"

(1. State Key Laboratory for Oxo Synthesis and Selective Oxidation, Center for Excellence
in Molecular Synthesis, Suzhou Research Institute of LICP, Lanzhou Institute of Chemical
Physics (LICP) , Chinese Academy of Sciences, Lanzhou 730000, China;

2. University of Chinese Academy of Sciences, Beijing 100049 China)

Abstract; The C—N bond exists in many organic molecules, biomacromolecules and drug molecules. The anilines
are ubiquitous core structures of natural products and active pharmaceutical ingredients. Therefore, the catalytic
transformations via cleavage of C—N bond in anilines may be used as an important means for the late stage modifi-
cation of drug molecules. This review intends to give a introduction of recent progresses on transformations of aro-
matic amines via neutral C—N bond cleavage.
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