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Recent Progress in Carbonylative Suzuki Reaction

Han Wei, Zhong Yanzhen,Jin Fengli,Du Hongyan
(School of Chemistry and Materials Science , Nanjing Normal University , Nanjing 210023, China)
Abstract: Carbonylative Suzuki reaction is one of the most efficient methods for the synthesis of biarylketones and has
caused considerable interest. In this review the newest development of the transformation is summarized , and the devel-

opment and application prospects for this reaction have also been discussed.
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Fig.1 Mechanism of Pd-catalyzed carbonylative Suzuki coupling of aryl halides with aryl boronic acids
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Fig.2 KI-promoted Pd-catalyzed carbonylative Suzuki coupling of aryl bromides with aryl boronic acids
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Fig.3 Carbonylative Suzuki coupling of aryl bromides with aryl boronic acids

NH, Pd(OAc), (2 mol %) NH
Br cataCXium A (4 mol %) /O ’ /O
N + CO N

ArB(OH
| 10bar © )2(3??) |
TMEDA (3344r)
Br FZE, 100 C, 20 h
(e Ar
Ar=CH,- 16
3-OMeCH,~ 58 trace
4-MeCH,- 49 trace
3-CF,CH,- 63 10

E4 EOHSFERR Suzuki HREMN kX

Fig.4 Carbonylative Suzuki coupling of bromhexine with aryl boronic acids
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Fig.5 Carbonylative Suzuki coupling of 2-iodoselenophene with aryl boronic acids
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Fig.7 Carbonylative Suzuki coupling of a-bromo sulfoxide with aryl boronic acids
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Fig.8 Pd-catalyzed carbonylative Suzuki coupling of benzyl chloridein water
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Fig.11 A N-Carbene ligand-assisted Pd-catalyzed carbonylative Suzuki coupling of aryl diazonium salts
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Fig.13 A N-Carbene ligand assisted Pd-catalyzed carbonylative Suzuki coupling of

ortho-disubstituted aryl iodides with aryl boronic acids
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4
K,PO,(3.024 ) O O
BuCO,H(1.0244h)
1
0.5 mmol 1.5 mmol PEGjOO 0 O
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I B(O 0
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.
. K,PO,(3.024 ) O O
BuCO,H(1.0%%&) O

0.5 mmol 1.5mmol  PEG-400
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0
I Pd(OAc),(2 mol %)
+ B(OH),
ON K,PO,(1.5244)
: BuCO,H(0.5%4 1) ON
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19 EiREETEAMEBMKENLFSEMA Suzuki REN KM

Fig.19 In situ generation of palladium nanoparticles-catalyzed carbonylative Suzuki coupling of aryl iodides under ambient conditions
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Fig.20 Copper-catalyzed carbonylative Suzuki coupling of iodonium salts with organoboron compounds
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SRR AE H e — S8 AR T A IBE S AT S N HE AT SR S A 1 25 458 IR IR G322 S I ) A Ak ELA G
SR VE R 1 EL I EC AR =R B RN SRR AN (3R 1, 45 H 1-3). B806) 5 I A9 s i BH I < Ak M Ll
T B R T 0 7 P 25 72 AR I MG A, O SRR R AR 22 (3R 1, 45 B 5-7). I5eJa B IR S AN BE 465 Hh I i
14 52 07 A5 < SEAR A AL TR B, 25 ™= ISR 849% (3 1, 45 H 4) s SALE AL RIS, 25 7= i lieR
HT1% (1, 5 H 8) 5 FAL A AN E AR B 4L & AL TR, 25 Hh ™= SlBOR =3k 92% (£ 1, 25 H 9). %
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Table 1 Optimization of reaction conditions by using carbonylative Suzuki coupling of 4-nitroiodobenzene with phenyl boronic acid

B(OH),

gk reiiege
IO G T
ON cohﬂz) 3h ON
la 2a
%H [ ]/(mol%) i gl 3aa 77 H /%
1" AW (10) R AN PEG-400 36
2 — TelR & PEG-400 —
3 AL (10) divEtil] PEG-400 36
4 AALW L (10) AR AN PEG-400 84
5 AALW R (10) TR PEG-400 79
6 ST (10) R4 PEG-400 73
7 ST (10) TR 4 PEG-400 41
8 ST (10) it PEG-400 71
9 ST (4)  Fibk(6) vdivEt:| PEG-400 92
10 ST (4)  Fibk(6) Tk R 4 PEGDM-190 —
11 SR (4)  EAkk(6) TRTR &4 EtOH —
12 ST (4)  FAibk(6) T R LA PEG-400 94
13 AWk (4) ik (o) TRIR AN PEG-400 94

S5+ 4—fF BEAR (0.5 mmol) , 2R (0.75 mmol) , CO (“LER) , B8 (1.0 mmol) , AL W8k (98% ) , E ALk (99% ) , % #1 (2.0 mL) ,
100 °C. "= HEE (1 mol% ). < 80 °C. *SA b W4%(99.99% ) , 541k4k(99.99% ). “hk R 2 41(99.998% ).

2 XA [R] 18 57 A A 57 BE RN RR ) SO AT 7 T, R0 T T &8 L TR AR 7 B A8 57 R i R
N7 FE AR AR RE MU 4 (O AL SOCR , I ELEROPCIE (9 F - ARR PR 0 B 8RR SR AN 8 35, AR 205 1 1 Y
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Fig.21 Iron-catalyzed carbonylative Suzuki coupling of aryl iodides with aryl

boronic acids under ambient pressure
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FLBR 7™ it 30% BUR (3 (6) ) 5 R A AL RN, T4 3 H AR ™ i 39% BICR (X (7)) s IR R UUR T,
ANl — S AR, I Rk =Bk (8 mol% ) A HEALFTATIIH AT LAEY 40% 115 H AR ™ dh (3X(7) ) , 33k 265256 15 1]
SR A FHAOAR AT REJE A O A5 8k, 7= i P OSSR 20 BRI B AL & 1 R e AR TN . OBk A AR 57
FERACH 057 BIR (14 3 R e - BRER AR IR J5GR] — S AR A VR T T T2 U AL TR VR Rl 2k A 3
557 MR A I M A% A HLER B, — 22 A A T NI — AL S il AR A PLER C ALk C 5
I7 WAL G WA T B0 1 1 R B SR AZ IO QY (SNR 1) 8 S8 A A A A E 2 A LR R TRIA D. i 2 A i It
THERIE M E AR b, - FE A SRR A (1 22).

FeCl, (4 mol %)

/@/ I FeCl, (6 mol %)
N NaHCO, (224 4¢) @
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FeCl, (4 mol %) O
B(OH), FeCl, (6 mol %)
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+
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+
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ON KOAC(0.225t) ON (7)
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B(OH), o
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OzN K A 2\ ZE=N O N
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Fig.22 Proposed mechanism for iron-catalyzed carbonylative Suzuki coupling of aryl iodides

) CO insertion

with aryl boronic acids under ambient pressure
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