5545 BB 2 P, AL T Oct. 2025
2025 F 10 B Modern Chemical Industry <113 -

FEEERBERLABEIIFEPdESYH
E R RIEEEN Suzuki BE R MR

Bl X, KEHM, ETEFH,Z2HEE, F5E, T K
(P TR FHF TSR T % 110142)

B DS RIE R A RERAR Pd(0,CCHy ), A JEURE, il & 78 Bk IE 3 F% R E fe L A 24 0 R E ik
L1-Pd EAY ., LA RS T Suzuki—Miyaura 38 SRV, 75 AN 6] 557 3 <0 A4 5 2R B0 2 1) A 10k 52 17 vh 3445 31 1 93
WiE=y, B L1-Pd BLAY TSR M 4 YA E AL PERE SR PRI B30, 23R R SR IR 0 A o T SR IE Sk ik AR Y
FL ORI RN RO AT W S S, X FE 48 R T T AR IR 5 A2 AR AR I & AL R 7E IR B8 A 47 44 T 4 C—C SIE 1
SRR Y R VS

KRR RO R IR W R AR A C—C BEL ik
RESHEE:0614.82 XHkRERD ;A
DOI; 10.16606/j.cnki.issn0253-4320.2025.52.022

M ERS:0253-4320(2025)S2-0113-07

Synthesis and characterization of abnormal Schiff base functionalized
N-heterocyclic carbene Pd complex and study on its application in catalyzing
Suzuki coupling reaction

ZHOU Wen-yan, ZHANG Bao-di, WANG Xue-ging, LI Jia-ying, LUO Zhi-xiong, DING Fu”"
(College of Chemical Engineering, Shenyang University of Chemical Technology, Shenyang 110142, China)

Abstract : Taking Schiff base-functionalized N-heterocyclic carbene ligands and Pd( 0,CCH;), as precursors,novel
abnormal Schiff base functionalized N-heterocyclic carbene monodentate L.1-Pd complex is synthesized successfully. As
the prepared L1-Pd complex is applied to Suzuki-Miyaura cross-coupling reaction,the expected products are obtained in
the coupling reaction between different aryl halides and phenylboronic acid.L1-Pd complex can be reused at least 4 times
without obvious decay in catalytic performance.Special mesoionic resonance form of the abnormal N-heterocyclic carbene
influences significantly both the electronic and steric effects in the catalytic process.This study unveils the application
potential of novel abnormal N-heterocyclic carbene palladium complex catalysts in the formation of C—C bonds under
environmentally friendly conditions.
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(500 MHz, DMSO) ,5:13.19(s,1H) ,8.59(s,1H),
7.47(d,J=17.5 Hz,1H) ,7.35(t,J=7.8 Hz,1H),
6.93~6.88(m,2H),3.92(s,4H) ., "CNMR,$, (125
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2H) ,4.60~4.57(m,2H) ,4.16(t,J=6.9 Hz,2H) ,
4.05(t,/J=6.0 Hz,2H) ,1.69~1.63(m,2H), 1. 06
(s,2H),0.75(t,J=7.4 Hz,3H)., “CNMR (126
MHz, DMSO ) : 168.17, 160.48, 136.80, 133.18,
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XF L1-Pd Bt & ¥ 7E Suzuki—Miyaura {5 52 1
T TE PR A TR S K% L1-Pd BE &0 H T
AN TR RO RE 1 7 255 1 A 1) 2 I =2 i, R AT IR0 5%
PEPRACSES: , AR IR FR B R A A5 A0 i vy (&1 9)
PRIE T AR il R w8, I a] DA R Ak 5 £ 5
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M, 25 RN 2 FR
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Suzuki T X BB R IR R

W/ AR, WE, TR

75 gl Y
h mmol % < %
1 EtOH K,CO;, 6 2 80  98.7
2 DMF K,CO;, 6 2 80  86.1
3 THF K,CO, 6 2 80  66.4
4 DMSO K,CO, 6 2 80  45.6
5 H,0 K,CO, 6 2 80  78.8
6 1,4-"FAH K,CO; 6 2 80  75.5
7 EtOH K,CO, 6 2 70 95.4
8 EtOH K,CO, 6 2 9  96.0
9 EtOH K,CO, 6 2 100 90.7
10 EtOH K,CO, 6 2 110 88.4
11 EtOH Na,CO; 6 2 80  73.6
12 EtOH Cs,CO; 6 2 80  80.4
13 EtOH NaOH 6 2 80  90.5
14 EtOH KOH 6 2 80  91.2
15 EtOH = 6 2 80  78.4
16 EtOH TR 6 2 80  80.2
17 EtOH K,CO, 2 2 80  91.2
18 EtOH K,CO, 4 2 80  95.6
19 EtOH K,CO;, 8 2 80  93.8
20 EtOH K,CO, 6 1 80  89.7
21 EtOH K,CO, 6 1.5 80 935

22 EtOH K,CO4 6 2.5 80 92.1
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K,CO; 75 N MASOR feft:

5, T8 IR EAER S A N RS 1T iz Sk
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Ffir“é h, =2 0] 35 98. 7%
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ﬁjitlﬂﬁi%(: CHEMEE ) EZ—, B RH L
B OF SRR T A2 8 T 12 6, SIS
R R S IR 25 A L1-Pd A WAL SN R
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BVER T, Bk C 5 2R rhfse WA ik 1 75 4
J& RN R i S A B 3 4 R A I 5 Bl
A S B ) 5 O8RS C—C g, 3RAF 1% L1 -
Pd ELEY) A PTURSEIE 8 F — AR, IR MR IR
T EACINAR | B - 3c e 4w Ak R R R A 4
AR NTTSE P C—C s ARy L

Ar,—Ar, Ar—Br
L,—Pd
A -
reductive oxidative
elimination addition
\
A B
L Pd< ? L Pd<
p , Ar B Ar,
B(OH); Base
transme ion
talation /OH exchange
L—Pd v
0|H C \AIl Br-
Arz—]|3‘—OH

OH
B 10 DUR KR AR 4 AR-E H
18 Bk K pL R 22

PRI T =P H 5 T L1-Pd Bl &
YAl Suzuki—Miyaura W 936 FHYE L, e E T H
A AN [FIBAREE Y 55 25 pa 16 ) 5 2R R S vy (8T 11)
SERAINFR 3 R, TEREALBIUR K AT AE Y 5 R IR
B H, L1=Pd A 90 AR AL AR S BT i (55 3
1 7~9) AL PRI SR SOHAT AR W 5 R
PRI S P RO e 22 (36 3 T 1~3) IR R HAT AR
WIS (%3 4~6) PRURN T K

R O+ mee(Omom, oo RO~
A1l FRBRENS % L4 5 %R B
2 I W 8- T (B B

=3 L1-Pd BEEWHELFTE QU FIETELR
Suzuki-Miyaura %X X BBk & B ER 5%

i R1 R2 X(HWR) FEH/ %
1 H H cl 12.2
2 CH, H cl 23.5
3 COCH, H cl 18.7
4 H H Br 98.7
5 CH, H Br 98.8
6 COCH, H Br 55.4
7 H H I 95.3
8 CH, H I 88.5
9 COCH, H I 75.6
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2], EE R T C—Cl B TR B = RN E
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K5 11 -Pd Be AR TRk, 47T T L1 -
Pd FCE4 B 0E PR 1010 S 36, DAYSE 2R R B0 R Ay JiS
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