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Study on the synthesis and its promoting cell division actioty of
N-phenyl-N’-nitrophenylurea
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Abstract: [Objective] Three kinds of N-phenyl-N'-nitrolphenylureas were successfully synthesized by
methyl chloroformate method and their promoting cell division activity was measured. [Method]) Nitroanil-
ine firstly reacted with methyl chloroformate in the presence of tri-n-butylamine, and then the resulting
mixture continued to react with aniline to yield N-phenyl-N'-nitrophenylureas. The best reaction condition
of the second step was optimized through the optimization test. The structures of the target compounds
were elucidated by IR and MS analysis. The promoting Radish Fengguang cell division activity was tested
by the method of radish cotyledon stretching growth. [Result] The first step reaction was finished under
reflux for 30 min. The mixture of the first step was refluxed for 4. 5 h at 170 C and obtained N-phenyl-N'-
(2-nitrophenyl) urea with the yield of 85. 5% ,refluxed for 4. 0 h at 152 'C and got N-phenyl-N'-(3-nitro-
phenyl) urea with the yield of 95.0% ,and refluxed for 5.0 h at 165 C and got N-phenyl-N'-(4-nitrophe-
nyl) urea with the yield of 89. 1%. The compounds above all effectively promoted radish cotyledon growing
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when their concentrations ranged from 0. 01 mg/L to 1. 00 mg/L,of which N-phenyl-N'-(3-nitrophenyl) u-

rea showed the highest bioactivity. [Conclusion] This method can be applied in laboratory and industry

with the following advantages: simple device, short procedure, easy and simple work-up, pure product and

high yield. Diphenylureas with electron-withdrawing groups could promote radish cotyledon growing and

the biological activities of their derivatives of the same group decreased gradually according to the order of

meta-position, para-position and ortho-position.

Key words: diphenylurea; N-phenyl-N'-nitrolphenylurea; methyl chloroformate;biological activity
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Fig.1 Synthetic route of N-phenyl-N'-nitrolphenylureas
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Table 1 Results of the optimization test of the condition for the 2nd step reaction
— e K & /Factor .
Atk &9 AN s B C =T FEE/ Y
Target compound Test number S5k fiﬂjﬁ‘lﬂ/ Yield
Temperature Time
1/2/3 160 4.0/4.5/5.0 77.8/79.9/78.5
ke&w 1 Yy oA e ,
. 4/5/6 170 4.0/4.5/5.0 82.7/85.5/82.9
Compound [
7/8/9 180 4.0/4.5/5.0 80.2/81.5/80.0
1/2/3 147 3.5/4.0/4.5 92.1/92.7/92.5
feem 1 . i S o
. 4/5/6 152 3.5/4.0/4.5 94.3/95.0/94. 6
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7/8/9 157 3.5/4.0/4.5 93.3/93.8/93.5
1/2/3 160 4.5/5.0/5.5 83.0/85.1/83.8
IS
‘ﬂ:':'% 1 4/5/6 165 4.5/5.0/5.5 87.8/89.1/88.0
Compound [l
7/8/9 170 4.5/5.0/5.5 86.1/87.0/85. 4
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Table 2 Bioactivities of three kinds of N-phenyl-N'-nitrophenylureas’ promoting radish cotyledon growth
ey B T A BN/ g
oy (*E Ifl’) Additional weight of radish cotyledon SEHy B R %
~ mg * L =3
Compound Concentration FE 1 FE 2 FE 3 Average rate
Repeat 1 Repeat 2 Repeat 3
1. 00 0.16 0.18 0.17 114. 43
1 0. 10 0.12 0.13 0.14 92. 86
0.01 0.11 0. 10 0.10 73.80
1. 00 0. 31 0. 33 0. 34 233.33
11 0. 10 0.27 0. 26 0.29 195. 24
0.01 0.23 0.22 0.20 154.76
1. 00 0.23 0. 25 0.23 169. 05
Il 0.10 0.18 0.17 0.19 128.57
0.01 0.14 0.15 0. 15 104.76
CK — 0. 04 0. 06 0. 04 24. 30
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