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Synthesis of New a-Amidoketenes Using Malonyl Dihalide

Mi-Jung Oh and Myung-Sook Park®
College of Pharmacy, Duksung Women’s University, Seoul 132-714, Korea

Abstract — We synthesized new a-amidoketenes using dehydrochlorination from anilines, triethylamine and malonyl
dichloride under 0°C. The utility of ketenes in both laboratory and industrial practice was quickly recognized, and these spe-
cies have been extensively utilized, including as pharmaceutical intermediates and anti-cancer agents. All synthetic process
from anilines to a-amidoketenes could be carried out by one-pot reaction. Synthetic ketenes 2a~f were identified using
NMR and IR spectrum. Formation of ketenes was undertaken with dropping of malonyl dichloride at 0°C in methylene chlo-
ride for 0.5~4 h. Using malonyl dichloride was better than using diethyl malonate as a synthetic reagents for the ketenes.
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General procedure for the synthesis of 3-oxo-N-
phenylacrylamide (2a)
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malonyl dichloride(0.49 m/, 5 mmol)S 3| 715+ & 30% =
QF wHkeRAth TLCE W2l T4& gRlsh &, whg-ots 719t
F%3}1L, ethyl acetate(20 m)= 713l 21&3t triethylamine &
5 oyslo] A ABIIT oINS ethyl acetate(35 m)S} FAIG
(15 mys 7Hl =8 + f7155E 2Elsilnh 715l ohA
A4 16 miE 718l AlAska, <= sodium sulfate(Na,SO )T

x5 F 7 o3} - A} wFste] Ao S ATt o]
72745 methylene chloride : methanol=9 : 12 243}, 7%t

ol3tste] A4 (2a)2 A3k
Yield: 41%, mp 223~226°C TLClhexanes : ethyl acetate
2: 1] R; 0.19 '"H NMR(CDCl,+DMSO0) & 10.04(s, 1H, NH)
7.60(d, J=63Hz, 2H, aromatic), 7.29(t, /=63 Hz, 2H,
aromatic), 7.06(t, /=6.3 Hz, 1H, aromatic), 3.52(s, 1H, =CH).
BC NMR (CDCL+DMSO0) § 165.6(C=0), 138.56, 128.68,
123.77, 119.68 (aromatic), 78.39(=C=0), 45.35(=CH). FT-IR
NaCl) cm? 3690(NH), 3271(NH), 3054(aromatic), 2305
(C=0), 1646(C=0), 1421(=C=0), 1265(=C=0), 895.

3-0x0-N-(4-hydroxyphenyl)acrylamide (2b)

2a0] A AR w2 4854 4-aminophenol
(5mmol)S ARESIo] 1AIE E3F wHkSIRIT

Yield: 35%, mp 239~241°C TLC[methylene chloride :
methyl alcohol(9: 1)] R; 0.32 'H NMR(CDCl,+DMSO) & 9.77
(s, 1H, NH), 8.87(s, 1H, OH), 7.37(d, /=8.7 Hz, 2H, aromatic),
6.75(d, J=8.7Hz, 2H, aromatic), 3.44(s, 1H, =CH).
NMR(CDCl,+DMS0O) § 165.36(C=0), 153.89(C-O), 130.05,
121.63, 115.30(aromatic), 78.05(=C=0), 44.22(CH). FT-IR
NaCl) cm® 3690(NH), 3054(aromatic), 2305(C=C), 1642
(C=0), 1421 (=C=0), 1265(=C=0), 895.

3-0xo0-N-(4-methoxyphenyl)acrylamide (2c)

2a°] Y fARSE o R A5 E4 p-anisidine
(5 mmolyS ARE31o] 304 E<F wHkEkITt

Yield: 40%, mp 227~229°C TLC[methylene chloride : methyl
alcohol(9 : 1)] R; 0.35 'H NMR(CDCl;+DMSO) & 9.92(s, 1H,
NH), 7.51(d, /=6.9 Hz, 2H, aromatic), 6.82(d, /=6.9 Hz, 2H,
aromatic), 3.76(s, 3H, CHj), 3.40(s, 1H, =CH). “C NMR
(CDCL;+DMSO0) & 165.3(C=0), 155.75(C-0), 131.88, 121.21,
113.78(aromatic), 78.62(=C=0), 55.26(CH;), 45.16(=CH).
FT-IR(NaCl) cm™ 3688(NH), 3292(NH), 3053(aromatic), 2305
(C=C), 1642(C=0), 1421(=C=0), 1265(=C=0), 895.

3-0x0-N-(4-methylphenyl)acrylamide (2d)
2a°] g} AR B o2 9554 p-methylaniline

(5 mmol)& ARE3H] 47t F3F wHkESICt

Yield: 10%, mp 233~235°C TLC[methylene chloride :
methyl alcohol(9: 1)] R; 0.46 'H NMR(CDCl,+DMSO0) & 9.91
(s, 1H, NH), 7.49(d, /J=7.5Hz, 2H, aromatic), 7.12(d, J=
7.5 Hz, 2H, aromatic), 3.50(s, 1H, =CH), 2.34(s, 3H, methyl).
BC NMR(CDCl,+DMSO) & 163.41(C=0), 136.91, 134.72,
129.98, 121.01(aromatic), 78.06(=C=0), 44.35(=CH), 21.11

(methyl). FT-IRMNaCl) cm™ 3688(NH), 3434(NH), 3054
(aromatic), 2305(C=C), 1642(C=0), 1421(=C=0), 1265
(=C=0), 895.

3-Ox0-N-(4-ethylphenyl)acrylamide (2e)

2a°] AU FAFSE o R YR EA p-ethylaniline
(5 mmol)= ARE3le] 30 F<F wHISESITE

Yield: 43%, mp 238~240°C TLC[methylene chloride :
methyl alcohol(9: 1)] R; 0.47 'H NMR(CDCl,+DMSO0) & 9.91
(s, 1H, NH), 7.49(d, /J=7.5Hz, 2H, aromatic), 7.12(d, J=
7.5 Hz, 2H, aromatic), 3.50(s, 1H, =CH), 2.60(q, /=15.1 Hz,
2H, ethyl), 1.20(t, J=15.1 Hz, 3H, ethyl). *C NMR(CDCl,+
DMSO) & 165.61(C=0), 139.91, 135.72, 127.98, 120.01
(aromatic), 78.06(=C=0), 44.35(=CH), 28.11, 15.62(ethyl).
FT-IRNaCl) cm® 3689(NH), 3268(NH), 3053(aromatic),
2305(C=C), 1647(C=0), 1420(=C=0), 1265(=C=0), 896.

3-Oxo-N-(4-pr0py1phenyl)acry1amide (2f)

2a%] IUHT AR W o2 Y8554 p-propylaniline
(5 mmol)2 ARE3F] 30 =<t ﬂ‘ﬂﬂ‘}i‘:}.

Yield: 14%, mp 235~237°C TLClhexanes : ethyl acetate
(1:1)] R; 0.76 'H NMR(CDCl,+DMS0) & 9.86(s, 1H, NH),
7.46(d, J/=8.0Hz, 2H, aromatic), 7.11(d, /=83 Hz, 2H,
aromatic), 3.51(s, 1H, CH), 2.54(t, /=15.1 Hz, 2H, propyl),

Table I - Optimal conditions for a-amidoketenes (2a-2f)

R@ . ¢4 o % R HC=C=0
Methylene Chloride
NH o 0.5~4h H o
la-f 2a-f
No R Molar Rxn time MP Yield
: ratio® (h) (O] (%)

2a H 1 0.5 223~226 41
2b OH 1 1 239~241 35
2c CH;0 1 0.5 227~229 40
2d CH, 1 4 233~235 10
2e C,H; 1 0.5 238~240 43
2f C;H, 1 0.5 235~237 14

“Molar Ratio of Reag./Subs. is the ratio of malonyl dichlolide to
substrate aniline derivatives (1la-1f).
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1.60(m, 2H, propyl), 0.91(t, /=14.6 Hz, 3H, propyl). *C NMR
(CDCl;+DMSO) & 160.79(C=0), 133.65, 130.70, 123.77,
115.14(aromatic), 72.67(=C=0), 39.18(=CH), 32.42, 19.57,
8.76(propyl). FT-IR (NaCl) cm? 3690(NH), 3053(aromatic),
2305(C=C), 1645(C=0), 1421(=C=0), 1265(=C=0), 895.
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Scheme — Synthesis for 3-oxo-N-phenylacrylamide derivatives 2a-
2f.
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