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Fig. 1 Chiral ligands used in asymmetric amidocarbonylation
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Fig.2 Chiral phosphine ligands used in asymmetric amidocarbonylation of aldehyde
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Scheme 1 Asymmetric amidocarbonylation of cyclohexanecarboxaldehyde catalyzed by Pd or Rh
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Table 1 Asymmetric amidocarbonylation of cyclohexanecarboxaldehyde or phenylacetaldehyde catalyzed

by Pd / various chiral phosphine ligands*

Entry Catal. precursor L. (mol% ) H, S0, (mol% ) Y. (%)" Ee(%)°
| 1 mol% PdBr, 2 mol% PPh, 1 61 Racemic
2 1 mol% PdBr, 2 mol% PPh, 6 59 Racemic
3 1 mol% PdBr, 2 mol% PPh, 6" 35 1.4(S)
4 1 mol% PdBr, 2 mol% L1 1 55 1.3(S)
5 1 mol% PdBr, 2.2 mol% L1 1 15 4.3(8)
6 1 mol% PdBr, 1 mol%12 1 64 1.7(R)
7 1 mol% PdBr, 2 mol% 12 1 N. R.°
8! 1 mol% PdBr, 1 mol%12 1 11 25(5)
9f 1 mol% PdBr, 1 mol%13 1 8 8.4(R)

"Reaction conditions: cyclohexanecarboxaldehyde, (7.5 mmol ), acetamide (6.25 mmol), PdBr, (1 mol% ), LiBr -+ H, O
(35mol% ), NMP (5ml), T = 120 °C, CO (5.0 MPa of initial pressure), 12h. "Yield of isolated product. ‘Enantiomeric
excesses were determined by Chiral GC using a Chirasil L-Valine capillary chromatographic column (25 m x0.25 mm). The ab-
°N. R. =no reaction. 'Reaction conditions: phenylacetaldehyde
(7.5 mmol) , acetamide (6.25 mmol), PdBr, (1 mol% ), LiBr - H,O (35 mol% ), NMP (5ml), T=120°C, CO (5.0 MPa

of initial pressure) , 12h. Yield of isolated product. Enantiomeric excesses were determined by Chiral GC using a New Amino

solute configuration is given in parentheses. “using L-Proline.

Acid Capillary chromatographic column (25m x 0.25mm). The absolute configuration is given in parentheses.
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Table 2 Asymmetric amidocarbonylation of cyclohexanecarboxaldehyde catalyzed by Rh / various chiral phosphite ligands®

Entry Catal. precursor L. (mol% ) H,S0, (mol% ) Y. (%)" Ee(% )¢
1 0.25 mol% Rh(acac) (CO), 0.5 mol% PPh, 1 20 Racemic
2 0.25 mol% Rh(acac) (CO), 0.275 mol% 1, 1 4 1.0(R)
3 0.25 mol% Rh(acac) (CO), 0.55 mol% L 1 N. R.*

4 0.25 mol% Rh( acac) (CO), 0.275 mol% L, 1 0.6 1.2(8)
5 0.25 mol% Rh( acac) (CO), 0.55 mol% L 1 N. R.*

6 0.25 mol% Rh(acac) (CO), 0.55 mol% 1, 6 2 1.1(R)
7 0.25 mol% Rh( acac) (CO), 1 mol% 1L, 1 N. R.*

“Reaction conditions: cyclohexanecarboxaldehyde, (7.5 mmol) , acetamide (6.25 mmol), Rh(acac) (CO),(0.0156 mmol, 4

mg), LiBr - H,0 (35 mol% ),

NMP (5 ml), T=120 °C, CO (5.0 MPa of initial pressure) , 12 h. "Yield of isolated prod-

uct. ‘Enantiomeric excesses were determined by Chiral GC using a Chirasil L-Valine capillary chromatographic column (25 m x

0.25 mm). The absolute configuration is given in parentheses. 'N. R. =no reaction. ‘using L- tartaric acid.
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Asymmetric Amidocarbonylation of Aldehyde and Acetamide
Catalyzed by Chiral Palladium or Rhodium Complexes

XING Ai-ping'”, WANG Lai-lai' *, Kwok Waihim’
(1. State Key Laboraiory for Oxo Synthesis and Selective Oxidation, Lanzhou Institute of Chemical Physics ,
Chinese Academy of Sciences, Lanzhou 730000, China;
2. Gradutae University of Chinese Academy of Sciences, Beijing 100039, China;
3. Department of Applied Biology and Chemical Technology, The Hong Kong Polytechnic University ,
Hung Hom, Kowloon, Hong Kong, P R China)

Abstract: The in situ prepared chiral catalyst of Pd/unchelating bidentate phosphine ligand L1 ( DPPFF) , bipyri-
dine bidentate phosphine ligand 1.2 (P-PHOS) , and bidentate phosphine ligand 13 ( (S, Rp)-BPPF), and Rh/
phosphite ligands I4 - L6, have been applied in amidocarbonylation of cyclohexanecarboxaldehyde or phenylacetal-
dehyde. Pd/bipyridine bidentate phosphine ligand 1.2 gave the enantioselectivity 25% (S) and the yield 11% in
amidocarbonylation of phenylacetaldehyde, When Pd/unchelating bidentate phosphine ligand L1 was employed in
asymmetric amidocarbonylation of cyclohexanecarboxaldehyde, the enantioselectivity 4.3% (S) and the yield 15%
were received.

Key words: palladiumbromide ; acetylacetonatodicarbonyl rhodium; cyclohexanecarboxaldehyde; phenylacetalde-

hyde; chiral phosphine and phosphite ligands; asymmetric amidocarbonylation



