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Synthetic of binuclear amide-functionalized NHC-palladium( I ) complex and
its uses in catalytic Suzuki-Miyaura cross-coupling reaction
HAN Yue, LUO Zhi-xiong, KAN Qi-ming, ZHANG Jia-min, DING Fu”
(College of Chemical Engineering, Shenyang University of Chemical Technology, Shenyang 110142, China)

Abstract; Using benzimidazole, p-methylaniline and chloroacetyl chloride as starting materials, Bis ( 1-
benzimidazolyl) methane and 2-chloro-N-( p-tolyl ) acetamide are obtained, and synthesized into a novel amide-
functionalized nitrogen-heterocyclic-carbene ( NHC ) palladium complex [ ( amide-NHC ) Pd,Cl, ] by solvothermal
method. It is characterized by means of PXRD, TGA, FT-IR and SCD.The results show that the complex belongs to a
monoclinic crystal system, P2,/c space group. The catalytic yield reaches as high as 98.74% when [ ( amide-NHC )
Pd,Cl, ] complex is applied for the Suzuki-Miyaura coupling reaction,with a dosage of only 2%.
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B kR A H SCHER [ 15-16 ] TR 19 7 18
PR (1=K IR 3L ) FHBE (0. 25 g, 1. 0 mmol ) %
F 10 mL ZHE , R G IMA 2-#-N-(p-H 2K
) ZWERE (0.19 g, 1.0 mmol) , 7E 100°C 55144 F &2
N 48 h, RNSEMUE i, B TS A ek,
PR 78.48% , '"HNMR (500 MHz, DMSO-d,) ,8:
10.31(s,1H),8.86 (s, 1H),8.33(d, J=8.3 Hz,
1H),8.07(d,J=8.2 Hz,1H),7.93(d,J=8.1 Hz,
1H),7.75 ~7.70 (m, 3H), 7.50 (dd, J = 13.5,
8.4 Hz,3H),7.28 (s,2H),7.13 (d, J= 8.1 Hz,
3H),5.58 (s,2H),2.26 (s,3H)., “CNMR ( 125
MHz, DMSO - d, ), &: 163.35, 145.78, 145.01,
144. 81, 143.50, 136.37, 133.40, 133.11, 132.33,
132.20, 130. 41, 130. 18, 129. 65, 127.71, 124. 15,
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123.45, 120.26, 119.78, 114.72, 114.21, 111.43,
55.1,50.59,20.92,
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RN TR [ (amide—NHC) Pd,Cl, ] BL & 40 1Y
AR R I 3% 1 R
*1 BREVSEEHLEIE
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gk C,sH,,Cl,N, 0, Pd,
PRy 1145. 51
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75 [ P2,/c
a/nm 1.8906(3)
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Z 2
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A B/ nm RLL N K /nm
Pd,—Cl, 0.2325(7) Pd,—C, 0.1951(3)
Pd,—Cl, 0.2323(7) Pd,—N, 0.2102(2)
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A A/ (°) TRLE NG HA/(°)
Cl,—Pd,—Cl,  175.16(2) | C,—Pd,—Cl,  86.15(8)

N,—Pd,—Cl,  94.49(7) || C,—N,—Pd,  119.97(19)
N,—Pd,—Cl,  90.29(7) | C;—N,—Pd,  133.90(2)
C,—Pd;—Cl;  89.16(8) | C;—Pd;—N,  173.21(11)
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HFS 12~21), MR 4 0L AR N R, K
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%4 FTEEHT[ (amide-NHC)Pd,Cl, ] f&{£iRE
FAERA) Suzuki-Miyaura 32 BB R MR K

i )/ E ﬁl/ Y4 R/
N . T

h mmol% 0 %

1 EtOH  Na,CO, 6 2 80 94. 32
2 EOH  K,CO4 6 2 80 98.73
3 EtOH CS,CO; 6 2 80 96. 31
4  EOH  NaOH 6 2 80 82.45
5  EOH  KOH 6 2 80 87.99
6 EtOH =Z% 6 2 80 73.04
7 EtOH BN 6 2 80 54.48
8 EtOH Lk 6 2 80 73.04
9 DMF  K,CO,4 6 2 80 80. 05
10 THF K,CO, 6 2 80 39.79
11 H,0  K,CO, 6 2 80 92.96
12 EOH K,CO;, 6 2 60 68. 41
13 EOH K,CO4 6 2 70 76.51
14  EOH K,CO4 6 2 90 94. 12
15 EOH K,CO;, 6 2 100 88.68
16  EOH K,CO; 2 2 80 68. 41
17 EOH K,CO, 4 2 80 80. 22
18  EtOH K,CO; 6 2 80 98.73
19 EOH K,CO4 6 1 80 75. 64
20 EOH K,CO, 6 1.5 80 94. 42
21  EOH  K,COs 6 2.5 80 84. 12

#5 [ (amide-NHC)Pd,Cl, ] L B97 £ KL 4Fn
IS B Suzuki—Miyaura 32 X {85k & K

FFs X R P2 %
1 Br H 98. 74
2 Br CHj, 96. 57
3 Br COCH; 84.79
4 Cl H 31.60
5 Cl CHj; 34.42
6 Cl COCH; 16. 14
7 I H 79. 51
8 I CH, 85.16
9 I COCH; 59. 45

HATAY) . WAL SR S AT AR 5 2R R 1) B
BRI 2%, X FEE M T C—Cl 8RB K R T 4
2210700 TRIA S R (R 3 ) R IE E
W L3 (AN R 3L ) AR5 SR FE Suzuki IR 2
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VT B PR AT AR, 80°C TN RN 6 h AR BUI R, 77 A
ik 98.73% .,
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NHC ‘B B WA AT 53 i Jre TG fH 5 U Tk
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