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Abstract: [Objective] The study was to establish the synthesis method of N-phenyl-N'-methylpeny-
lureas and to analyze their biological activity. [Method) Three kinds of N-phenyl-N'-methylphenylureas
were successfully prepared by methyl chloroformate method,the synthetic procedure went as follows:first,
aniline reacted with methyl chloroformate in the presence of triethylamine, then the resulted mixture con-
tinued to react with methylaniline to provide N-phenyl-N'-methylphenylureas. Their structures were eluci-
dated by IR and MS spectrometry. Their biological activity of promoting Radish Fengguang cell split was
tested by the method of radish cotyledon stretching growth. [Result}The first step just enabled the rea-
gents reflux for 30 min. Their best reaction conditions of the second step were confirmed by the orthogonal
experiment. The yield of N-phenyl-N'-(4-methylphenyl) urea was 87. 4% when the reagents were refluxed
for 3.0 h at 140 C,the yield of N-phenyl-N'-(2-methylphenyl) 81.5% when the reagents refluxed for 4.5
h at 152 C,the yield of N-phenyl-N'-(3-methylphenyl) 80. 4% when the reagents refluxed for 5.5 h at 155
‘C. The compounds above all promoted radish cotyledon growing effectively when the concentration ranged

from 0.01—1.00 mg/L. Furthermore, the third one had the highest biological activity at the concentration
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of 1.00 mg/L. [Conclusion) This method can be applied in laboratory and industry for its following advan-
tages:simple devices,short procedure,easy and simple work-up, purer product, high yield. Three dipheny-
lureas all could promote radish cotyledon growing and the biological activities of their derivatives decreased
gradually according to the order of meta, para and ortho-position.
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Table 1  Orthogonal experiment results of the preparation of the three kinds of N-phenyl-N'-methylphenylureas
[ax?] K5 J R BE/C S 1] /h FEER %

Compound No. Temperature Time Yield
1 130 2.5 82.0

2 130 3.0 82.2

3 130 3.5 82.4

4 140 2.5 86. 1

1 5 140 3.0 87.4
6 140 3.5 86.5

7 150 2.5 83.9

8 150 3.0 84.0

9 150 3.5 84.3

1 148 4.0 79.7

2 148 4.5 79.8

3 148 5.0 80. 2

4 152 4.0 81.0

ii 5 152 4.5 81.5
6 152 5.0 81.2

7 157 4.0 80. 3

8 157 4.5 80. 6

9 157 5.0 81.0

1 150 5. 78.5

2 150 5.5 78.8

3 150 6.0 79.5

4 155 5.0 79.8

I 5 155 5.5 80. 4
6 155 6.0 80. 2

7 160 5.0 79.0

8 160 5.5 79.5

9 160 6.0 79.6
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N-ZEH-N-(-HFHFEFO PR (1) :C, H, N, O,
4R i A& (EtOH) ,mp 260~261 C, IR(KBr,
em '):3420,3 304 (N—H,m) ,3 032(Ar—H,
w),2 917(CH;,w),2 862(CH,,w),2 363.2 336,
1 894(Ar—H.,w ),1719,1 702(Ar—H,w ),1 640
(C=0,s),1615,1 596,1 564,1 516 CH I M0 I
.s),1442,1 406,1 310,1 292(C—N,sm),1 239

(R 14>, 1 109(C—N, w), 905,815, 783, 752

(3Ar — H, m), 668, 642, 506, EI-MS m/z: 226
(M]",222,208[M—CH, ],134,133[M— CH, —
CsH3J.132,119,108, 107 [ X B 2K i ] (FE %) L 106,
104,95 2K Me+27,93[ KM ],80,79[CsHs +171,77
[CeH; 1,66 CsH; +1],65[CsH;],64[CsH, .63
[CH,+1],
N-ZE3-N-(2-H HEFEFO IR (1) : C, Hi, N, O,
€840 &k & R (EtOH) , mp 215. 4 ~216. 3 C,
IR(KBr,em ') :3 418,3 317 (N—H,m), 3 138,
3061(Ar—H,w ),1 647(C=0,s),1 595,1 497
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(m),1 446(m) CRIAIFIHRS)) .1 553(N—H,s),
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208,195,194[M—CH, —H,0],133[M— CH, —
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Table 3 Promotion effect of the three kinds of N-phenyl-N'-methylphenylureas on the growth of radish cotyledon
ey B (mg + L) /;E;" [\%Hf@iﬁ’ﬁﬂ@i&ﬁﬂl{iﬁ/g The additional we/ight of radish‘cot}:edon \
Compound Concentration Eva =2 HE 3 i 4k P R/ 4

Repeat 1 Repeat 2 Repeat 3 Average Rate

1 0.01 0.12 0.10 0.08 71.430

0. 10 0.14 0.12 0.15 97.620

1. 00 0. 20 0.18 0.16 128. 57

Il 0.01 0.08 0. 05 0.05 42. 860

0. 10 0.12 0. 10 0.12 80. 905

1. 00 0.19 0.17 0.18 128. 57

Il 0.01 0.12 0. 10 0.12 80. 950

0.10 0.17 0.15 0.16 114. 29

1. 00 0.22 0. 20 0. 20 152. 38

CK - 0. 04 0. 06 0. 04 24. 30

HI 3% 2 W, 5 BRAR LG . 3 Rl A& W 1 o i ik
JEH 0.01~1.00 mg/L if . S REW] B e BE & | 70t
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