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Novel Method for Synthesis of Unsymmetrical
a—0rganyl— a—hydroxymalonamide Derivatives

Ma, Fei Chen, Jianxin™®
(College of Chemistry and Material Science, Shanxi Normal University, Linfen 041004)

Abstract Aldehydes may be directly converted to O-silyl-o-hydroxyamides by reaction with N-methoxymethyl-N-methyl-
carbamoyl(trimethyl)silane. In an attempt to extend this chemistry, we found that N-methoxymethyl-N-methylcar-
bamoyl(trimethyl)silane did not react with a-ketoamides. So we started testing activity within the variety of carbonyl com-
pounds towards N,N-dimethylcarbamoylsilane and found that the addition reaction of N,N-dimethylcarbamoyl(trimethyl)-
silane with a series of N-methyl-N-methoxymethyl-a-ketoamides could afford good yields (71%~86%) of unsymmetrical
a-organyl-a-hydroxymalonamide derivatives or unsymmetrical a-organyl-a-siloxymalonamide compounds. When 1.2 equiv.
of a carbamoylsilane 1 was allowed to react with a-ketoamides 2 in anhydrous toluene solution under anhydrous conditions at
ambient conditions or below, good yields of a-siloxyamides 3 were obtained, generally within long time. Their structures
were characterized by elemental analysis, '"H NMR, '*C NMR and IR spectra. A novel method for synthesis of unsymmetrical
o-organyl-a-hydroxymalonamide derivatives was provided. The experiments indicated that the steric environment was an
important factor in the addition reaction since longer reaction time was needed both in case of 2b and 2¢ than in case of 2a,
and the electronic effect influenced on the rate of the reaction since the yields were obtained about the same from a variety of
aryl-a-ketoamides, the stronger donor ability of substituted group on the benzene ring of the aryl-a-ketoamides, the longer
reaction time was needed. A reaction mechanism involving two intermediates is proposed, in which carbamoylsilane 1 can
rearrange to its nucleophilic carbene form A, which attacked the carbonyl group of a-ketoamides to produce an unstable
intermediate B, the subsequent silyl group transfer leads to corresponding the O-silylated adducts 3. The latter can be
hydrolyzed to form the a-organyl-a-hydroxymalonamide derivatives 4.
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Scheme 1 Synthesis of a-organyl-a-hydroxymalonamide derivatives
from a carbamoylsilane 1 and a-ketoamides 2
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Table 1 Synthesis of unsymmetrical a-organyl-a-hydroxymalonamide
derivatives 3 (or 4)

Entry Ketoamide Product R Time*  Yield™/%
1 2a 3a n-Pr 78 h 74
2 2b 4b i-Pr 5d 73
3 2¢ 3c -Bu 6d 71
4 2d 4d Cyclohexyl 99 h 73
5 2e 3e Ph 52h 84
6 2f 3f 0-CIPh 43 h 86
7 2g 3g p-NO,Ph 48 h 85
8 2h 3h m-CH;0Ph 52h 83
9 2i 3i p-CH;Ph 60 h 81
10 2j 3j PhCH=CH 46 h 85
11 2k 3k 2-Furyl 65h 80
12 21 31 2-Thiopheneyl 70 h 78
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“To complete consumption of carbamoylsilane 1 at 105 ‘C in toluene. ” Iso-
lated yield based on a-ketoamides. “1 : 1.2 molar ratio of a-ketoamides and
carbamoylsilane.
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