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A Study on the Synthesis of Methyl N - Phenyl Carbamate
XU Chong-fu, ZHU Jian-hua, ZHENG Huang-li, LI Yi-lin, WANG Ying
(School of Petrochemical Engineering, Changzhou University, Changzhou 213164, China)

Abstract: A novel synthesis of methyl N - phenyl carbamate was explored in this paper. The whole syn-
theses were composed of two steps. In the first step, starting materials urea and aniline were reacted neat
to afford N,N'-diphenyl urea (DPU), the optimal conditions were determined by the experiment as fol-
lows: reaction temperature 170°C; molar ratio of the reactants n (aniline) : n (urea) =5 : 1; reaction
time 1. 5h. The crude product N,N'-diphenyl urea was purified by re - crystallization with 96. 3% isolated
yield; in the second step, N,N'-diphenyl urea underwent alcoholysis with methanol neat in pressure reac-
tor under protective atmosphere of nitrogen to form the target product methyl N - phenyl carbamate
(MPC). The technical conditions were optimized by the experiment as follows: reaction temperature 170
‘C; molar ratio of the reactants n (N, N'-diphenyl urea) : n (methanol) =1 : 10; reaction time 4h.
The crude product was purified by column chromatography with 83. 7% isolated yield. The molecular
structures of all the products were characterized by 'H NMR,"”C NMR and IR spectroscopy respectively.
Key words: N,N'-diphenyl urea (DPU); methyl N - phenyl carbamate (MPC); neat reaction; alcoholy-

sls; pressure reactor
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Fig. 1 A novel synthetic route of MPC
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Table 1 Effect of the molar ratio on the yield of DPU

n RZE) +n CEM) 1:3 1:4 1:5 1:6 1:7 1:8
R/ % 81.8 90.7 96.3 96.5 96.7 96.6
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Table 2 Effect of temperature on the yield of DPU

SR/ C 140 150 160 170 180 190
R/ % 58.3 73.6 84.4 96.3 96.5 96.6
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Table 3 Effect of reaction time on the yield of DPU

Js )i 15 &) /b 0.5 1.0 1.5 2.0 2.5 3.0
e/ % 52.5 75.6 96.3 96.6 96.5 96.7
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Fig. 2 Alcoholysis of DPU with ethanol
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Table 4 Effect of reaction temperature on the yield of MPC

SN B/ C 150 160 170 180 190 200
R/ % 56.7 70.3 83.7 72.3 61.5 42.1
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Table 5 Effect of reaction time on the yield of MPC

SV B[] /h 1 2 3 4 5 6
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Table 6 Effect of the molar ratio of reactants on the yield of MPC
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