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N, N-diethyl-2-oxo0-2-phenylacetamide

Yellow oil,'H NMR (400 MHz, CDCL,) & 1.00
(t, J=7.6Hz, 3H), 1.22 (&, J = 7.6 Hz, 3H),
3.23 (q, J =7.0Hz,3H), 3.50 (q, J = 7.0 Hz,
2H), 7.34-7.43 (m, 2H), 7.58 (t, J = 6.4 Hz,
1H), 7.89 (d, J = 8.0 Hz, 2H); “C NMR (100
MHz, CDCl,) & 191.5, 166. 7, 134.5, 133. 1,
129.5, 128.9, 42.0, 38.7, 14.0, 12.8; EI-MS.
m/z = 205 (M").

N, N-Di-n-propylphenylglyoxyamide

Yellow oil,'"H NMR (400 MHz, CDCL,) & 7.91
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(d, J = 8.8 Hz, 2H), 7.59 (t, J =7.2 Hz, 1H),
7.46 (t, J = 7.8 Hz, 2H), 3.43 (t, J = 7.8 Hz,
2H), 3.08 (t, J = 7.6 Hz, 2H), 1.73-1.67 (m,
2H), 1.61-1.61 (m, 2H), 0.96 (t, J = 7.6 Hz,
3H), 0.75 (t, J = 7.6 Hz, 3H); "C NMR (100
MHz, CDCl,) & 191.5, 167. 1, 134. 4, 133. 3,
129.6, 128.9, 49. 3, 45.8, 21.8, 20.6, 11.4,
11.0; EI-MS m/z; 233 (M").

N, N-Di-n-butylphenylglyoxyamide

Yellow oil,'H NMR (400 MHz, CDCL,) & 7.90
(d, J =8.4Hz,2H),7.61 (t, ] =7.6Hz, 1H),
7.46 (t, J = 7.6 Hz, 2H), 3.45 (1, J = 7.6 Hz,
2H), 3.10 (t, J = 7.6 Hz, 2H), 1.68-1.61 (m,
2H), 1.55-1.47 (m, 2H), 1.44-1.34 (m, 2H),
1.20-1.11 (m, 2H), 0.95 (t, J = 7.2 Hz, 3H),
0.77 (t, J = 7.2 Hz, 3H); "C NMR (100 MHz,
CDCL) & 191.6, 167.0, 134.5, 133.3, 129.6,
128.9, 47. 4, 44.0, 30.6, 29.4, 20.2, 19.7,
13.9, 13.5; EI-MS m/z: 261 (M"); HRMS, M+H:
262.1804; Found; 262.1802.

1-morpholino-2-phenylethane-1, 2-dione

Yellow oil,'H NMR (400 MHz, CDCl,) § 3.38-
3.40 (m, 2H), 3.65-3.67 (m, 2H), 3.77-3. 83
(m, 4H), 7.51-7.56 (m, 2H), 7.65-7.69 (m,
IH), 7.95 (dd, J = 1.2 Hz, J = 8.4 Hz, 2H);
“C NMR (100 MHz, CDCl,) & 191.2, 165. 4,
135.0, 133.0, 129.7, 129.1, 66.7, 66.6, 46.3,
41.6; EI-MS: m/z = 219 (M").

N, N-Diethyl-p-tolylglyoxyamide

Yellow oil,'H NMR (400 MHz, CDCL,) & 7.79
(d,J=8.0Hz,2H),7.27 (d, J = 8.4 Hz, 2H) ,
3.51 (q, J=7.1Hz,3H),3.18 (q, J = 7.1 Hz,
3H), 2.41(s, 3H), 1.24 (t, J = 7.2 Hz, 3H),
1.10 (t, J = 7.2 Hz, 3H); “"C NMR (100 MHz,
CDCL,) & 191.4, 166.9, 145.7, 130. 8, 129.7,
129.6,42.0,38.7,21.9, 14.1, 12.8; EI-MS m/z;
219 (M*).

N, N-Diethyl-o-tolylglyoxyamide

Yellow oil, '"H NMR (400 MHz, CDCL,) § 7. 66
(d, J=8.8Hz, 1H), 7.43 (1, J = 8.0 Hz, 1H),
3.50 (q, J =7.1Hz,2H), 3.21 (q, J = 7.1 Hz,
2H), 2.64 (s, 3H), 1.24 (t, J = 7.2 Hez, 3H),
1.13 (t, J = 7.2 Hz, 3H); "C NMR (100 MHz,

CDCl,) & 193.6, 167.4, 141.5, 133.5, 132.6,
132.5, 131.6, 42.1, 38.7, 21.8, 13.9, 12.7; EI-
MS m/z; 219 (M").

N, N-Diethyl-p-anisolphenylglyoxyamide

Yellow oil, '"H NMR (400 MHz, CDCL,) & 7.79
(d, J=9.4Hz,2H),6.87 (d, J =9.4 Hz, 2H)
3.79 (s,3H),3.43 (q, J = 7.2 Hz, 2H), 3. 13
(q, J=7.0Hz, 2H), 1.17 (t, J = 7.2 Hz, 3H),
1.04 (t, J = 7.2 Hz, 3H); “C NMR (100 MHz,
CDCl,) & 190.2, 166.9, 164.5, 131.8, 126.1,
114.1,55.4,41.9, 38.5, 13.9, 12.6; EI-MS m/z:
235 (M™).

N, N-Diethyl-4-chloro-phenylglyoxyamide

Yellow oil, 'H NMR (400 MHz, CDCl,) § .85
(d,J=6.8Hz,2H),7.45 (d, J = 6.8 Hz, 2H) ,
3.51 (q, J=7.2Hz,2H),3.19 (q, J = 7.1 Hz,
2H), 1.22 (t, J = 7.2 Hz, 3H), 1.12 (t, J =
7.2 Hz, 3H);”C NMR (100 MHz, CDCI,) §190. 2,
166.2, 141.1, 131.6, 131.0, 129.3, 42.1, 38.9,
14.1, 12.8; EI-MS m/z: 240 (M").

N, N-Diethyl-4-nitrophenylglyoxyamide

A light orange solid: m. p. 95-96 °C,'H NMR
(400 MHz, CDCl;) & 8.32 (d, J = 8.8 Hz, 2H),
8.10 (d, J = 8.8 Hz, 2H), 3.54 (q, J = 7.1 Hz,
2H), 3.22 (q, J = 7.1 Hz, 2H), 1.26 (t, J =
7.2 Hz, 3H), 1.15 (t, J = 7.2 Hz, 3H); "C
NMR (100 MHz, CDCl,) & 189.1, 165.4, 151.0,
137.7, 130.7, 124. 1, 42.2, 39.2, 14.3, 12.8.
EI-MS m/z: 250 (M").

N, N-Diethyl-4-acetylphenylglyoxyamide

A a red solid: m. p. 48-49 °C,'H NMR (400
MHz, CDCl;) & 8.05-7.99 (m, 4H), 3.52 (q, J =
7.1 Hz, 2H), 3.20 (q, J = 7.2 Hz, 2H), 2.63
(s,3H), 1.25 (t, J =7.2 Hz, 3H), 1.16 (i, J=
7.2 Hz, 3H); “C NM (100 MHz, CDCl,)$197.3,
190.6, 166.1, 141.1, 136.3, 129.8, 128.7, 42.1,
39.0, 27.0, 14.2, 12.8; EI-MS m/z; 247 (M").

N, N-Diethyl-2-naphthylglyoxyamide

A white solid; m. p. 52-53 °C, '"H NMR (400
MHz, CDCl;) §9.23 (d, J = 8.4 Hz, 1H), 7.24-
8.09(m, 6H), 3.55 (q, J =7.1Hz,2H), 3.26 (q,
J=71Hz,2H),1.23 (1, J=7.2 Hz, 3H), 1.14
(t, J =7.2 Hz, 3H); "C NMR (100 MHz, CDCl;) §
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194.1, 167.2, 135.7, 134.3, 134.0, 131.0, 129.2,
128.7, 128.5, 126.9, 125.8, 124.5, 42.2, 38.8,
13.9, 12.8; EI-MS m/z: 255 (M*).
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Scheme 1 Reaction equation of the double carbonylation of iodobenzene and diethylamine catalyted by Pd,dba,
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Table 1 Effects of the different ligands on the double carbonylation of iodobenzene. *

Yield/%"
Entry Ligand Conv. /%
Double Single
1 PPh, >99 97 3.0
2 - 5.0 5.0 NR
3 dppm 13 11 2.0
4 dppe 8.5 2.0 6.5
5 dppp 17 14.0 3.0
6 TPPTS 9.0 7.0 2.0
7 PPy, - HBF, >99 96 4.0
8 x-phos 32 27 5.0

a. Reaction conditions; iodobenzene (1.0 mmol) , diethylamine (4.0 mmol) ; Pd,dba;(0.01 mmol) ; ligand (0.02 mmol) ,
b. GC yield

DABCO (2.0 mmol), THF (4.0 mL), 60 °C for 20 h;
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Table 2 The double carbonylation of different aryl iodides and amines. *
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a. Reaction conditions; iodobenzene (1.0 mmol), diethylamine (4.0 mmol), Pd,dba,(0.01 mmol), PPh,(0.02 mmol),

DABCO (2.0 mmol) ; THF (4.0 mL), 60 °C for 20 h;
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Pd, dba, : A Highly Active Catalyst of Double Carbonylation
Reaction for Synthesis of a-keto amide

ZHANG Ning-fei, ZHANG Yuan-li, LIU Gui-hua, ZHANG Xin, WANG Yong-li,
LIU Jian-ming * , ZHUO Ke-lei "
(Key Laboratory of Green Chemical Media and Reactions, Minisiry of Education, College of Chemisiry and

Chemical Engineering, Henan Normal University, Xinxiang 453007, China)

Abstract; An efficient double carbonylation reaction of aryl iodids were carried out in presence of a catalytic system

in situ prepared from Pd,dba,, achieving the corresponding products a-keto amide with up to 90% of yield under

mild conditions. This developed catalytic system demonstrates a broad tolerance of aryl iodides with various substit-

uents during the double carbonylation reaction.

Key words:Pd,dba, ; double carbonylation reaction; a-keto amide



