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Table 1 Study on amicdocarbonylation of benzaldehyde in different solvents

entry catalyst co-catalyst solvent yield/ %" TON*
1 Pd( PPh,),Cl, LiBr - H,0 NMP 84.5 169
2 Pd(PPh,),Cl, Bu, NBr NMP 33.7 67
3 Pd(PPh,),Cl, LiBr + H,0 CH,CN N R ]
4 Pd(PPh,),Cl, Bu, NBr CH,CN 59.8 120
5 Pd(PPh,),Cl, CTAB CH,CN 26.3 53
6 Pd(PPh, ), (OAc), LiBr - H,0 PEG 0, N. R. ;
7 Pd(PPh, ), (0Ac), Bu, NBr PEG (400, 2.3 45
8 Pd(PPh,),Cl, LiBr + H,0 [ C,mim ] PF, 29.6 60
9 Pd(PPh,), (OAc), LiBr + H,0 [ Cymim ] PF, 32.5 65
10 Pd(OAc), LiBr - H,0 [ Cymim ] PF, 59.5 119
1 Pd( OAc), LiBr - H,0 NMP* 13.3 27

“Reaction condition: 0.025 mol benzaldehyde and acetamide, 0.5 mol% Pd(PPh;),Cl, or Pd(PPh, ), (0Ac), Pd(OAc),, 6
mol% H,S0,, 35 mol % LiBr H,0 or Bu,NBr, 20 mL solvent (the volume of ILs was 8 mL), CO pressure 5 MPa, 80 C,
12h. "isolated yield . “TON = Turn Over Number. “N. R = no reaction. © using 8 mL NMP.
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Effect of Solvents on Palladium-catalyzed Amidocarbonylation of
Benzaldehyde, Acetamide and CO

LI Cheng' *, ZHAO Shui-xia' , ZHAO qing-lu"*, WANG Lai-lai'*
(1. State Key Laboratory for Oxo Synthesis and Selective Oxidation , Lanzhou Institute of
Chemical Physics, CAS, Lanzhou 730000, China;
2. Graduate School of Chinese Academy of Sciences, Beijing 100039, China)

Abstract; The Palladium-catalyzed amidocarbonylation of benzaldehyde, acetamide and CO using different co-cat-
alysts in various solvents such as N-methylpyrrolidone (NMP) , acetonitrile, polyethyleneglycol(PEG) and 1-hex-
yl-3-methylimidazolium hexafluorophosphate was investigated. The used co-catalysts included hexadecyl trimethyl
ammonium bromide, tetrabutyl ammonium bromide, and lithium bromide. In contrast with high boiling point sol-
vent NMP, the separation and purification of the product were greatly simplified and the reaction interface became
more friendly using acetonitrile, PEG and 1-hexyl-3-methylimidazolium hexafluorophosphate as solvents. For the
first time PEG was employed as solvent in the reaction.

Key words: Benzaldehyde; Amidocarbonylation; Solvents; co-Catalyst



