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Palladium-Catalyzed Amidocarbonylation
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Abstract Discovery of amidocarbonylation provided another novel method for the synthesis of amino acids and
their derivatives. This method is straightforward and atom-economy /N-acyl amino acids can be synthesized in
one step from aldehydes amides and carbon monoxide. Besides this reaction is obviously an atom-economic
one. Compared with cobalt-catalyzed amidocarbonylation the reaction catalyzed by palladium occurs under
milder conditions and enjoys higher efficiency of catalyst and broader profile of functionality compatibility .
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Table 1 Condition of palladium-catalyzed amidocarbonylation

No. T t Cat. LiBr H,S0, Yield
°C h mol% mo%  mol% %
1 120 12 5 - - 76
2b 80 12 0.25 - - <5
30 80 12 1 5 1 76
4t 80 12 0.25 5 - 20
56 80 12 0.25 35 - 45
6 8 12 0.25 35 1 92
7¢ 80 12 0.25 35 1 85
g8 120 60  0.001 35 1 25
9 120 60  0.25 35 1 99
@ 1:1 25 ml.  NMP 1 mol/LL
*Pd  PPhy ,Br, co 6 MPa ¢
o 1 MPa.
5 mol % 0.25
mol % Entries 1 2 .
<5%
35 mol % 45%
Entries 2 4 5 .
1 mol% H,S0,
45% 92% Entries 5 6 .

PdBI‘z PdC12 Pd PPh3 4 Pd2 dba 3
NMP  N-

DMF N N-

1 4- .CO

1 MPa 85%
6 MPa Entries 6
7.
Entries 6 9 .
130 C 6 MPa
80 °C 1 MPa
Entry 7 .
. CO 6
MPa 0.25 mol% Pd PPh; ,Br,
1 mol% H,SO, 35 mol% LiBr NMP 120
C 12 h
1.3
1.3.1

2
Table 2 Suitability of aldehyde for palladium-catalyzed amidocar-
bonylation
Entry  Aldehyde Amide Yield/%  Ref.
1 60 4
2 99 4
3 95 7
4 a- 55 4
5 B- 75 7
6 85 4
7 a- 54 8
8
3.
2-

60 h 42%
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Table 3  Influence of substitution of aryl aldehyde to amidocar- Table 4 Reaction of substituted amide
bonylation Entry R! R? R? t/°C Yield/ %
Substitution
i , ) 1 80 86
Entry  of Hammett' s Aryl aldehyde Yield/ % * TON*
constant 2 80 80
1 ~0.27 4- 75 300 3 100 85
2 -0.17 4- 86 95 344 380 4 100 89
3 0.00 70 92 280 368
5 100 51
4 0.06 4- 65 260
6 130 93%
5 0.30 4- 65 260
6 - 2- 56 224 7 100 64
7 - 3 63 256 8 100 50
8 0.39 4- 52 89 208 356 “ Eq. 3 b 48 h
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Table 5 Pd/C-catalyzed amidocarbonylation
Cat.  Temp. Yield
Entry Amide Aldehyde
mol % C %o
1 CH;CONH,  c-hexyl-CHO 1.0 120 98
20 CH;CONH,  ¢-hexyl-CHO 1.0 120 97
3  CH;CONH, {-BuCHO 1.0 100 75
4¢  CgHsCN c-hexyl-CHO 1.0 120 70
5 CH;CONH,  c-hexyl-CHO 1.0 120 74
“ Eq. 11 1.0 mol% Pd/C
b 35 mol% Bu,NBr LiBr ©
NMP
Entry 2 NMP
97 % Pd/C
N- Entry
4 . Pd/C
Pd/C
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