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Table 1 A nalyzing result of orthogonal experimentsof compounds

/ /Mol /%

Compound T est number Tanperature Time M olar quantity Yield
1 160 40 Q03 74 3

2 160 45 Q 03 76 6

3 160 50 Q 03 75 9

4 170 40 Q03 78 7

I 5 170 45 Q 03 80 5

6 170 50 Q 03 79 6

7 175 40 Q03 77 2

8 175 45 Q 03 79 5

9 175 50 Q 03 79 0

1 153 35 Q03 80 1

2 153 40 Q03 81 2

3 153 45 Q03 80 8

4 158 35 Q03 82 0

1I 5 158 40 Q 03 825

6 158 45 Q 03 81 8

7 163 35 Q 03 810

8 163 40 Q 03 819

9 163 45 Q0 03 810

1 160 45 Q03 75 0

2 160 50 Q 03 76 1

3 160 55 Q03 75 8

4 165 45 Q03 77. 9

I 5 165 50 Q03 78 8

6 165 55 Q 03 78 0

7 170 45 Q03 77. 0

8 170 50 Q 03 78 0

9 170 55 Q 03 77 4

( 2 Q 02mol, ,

50 %
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Table1l The best reactional conditions of 3 compounds
/ /h /mol /%
Products T anperature Time M olar guantity Yield
I 170 45 Q 03 8Q 5
1I 158 4 Q 03 82 5
il 165 5 Q 03 78 8
2 : N - N'- ), 1634( s,
) N - N'- 1 593( . ),1558( , ), 1497( ,
N - N'- ), 1 444 ( , ), 1298, 1 088 ( ),
, 1236 ( II ), 896,842, 825, 786, 753, 738, 693,
, 638 ( ) EIMSm/z 246 [M ], 212 [M -
; ) Cl], 194 [M CI-HLO ], 155, 153, 152, 129, 127, 119
, [M -CI-H2-CeHs], 93 ( ), 77 [CeH5s], 75, 73,
, y 66, 65, 64, 62, 60
, N - N'- (IID: csHuN OCl,
(ETOH), mp 219 5 220 2
22 IR (KBr,an" '): 3 291( , ),3135
N-  N'- (I):CisHuNOCI, ( , ), 1651( s ),
(EtOH), mp 235 2 236 0 1 594 ( . ),1557( , ), 1497( ,
IR (KBr,an *): 3 325, ( , ), 3 198 ), 1447( , ), 1314, 1 051( ,
( , ), 1649( . ), ), 1233( II ), 913,894, 873, 779, 753, 691,
1595( , ),1554( . ),1497( 641 ( ) EIMSm/z: 246 [M ], 228
), 1 446 ( , ), 1 314, 1 081 ( ), [M-H0O], 212 [M ClI], 194 [M -CI-H0 ], 155, 153
1 233( II ), 913, 854, 753, 697, 668 ( [M -H0-CeH 3], 152, 129, 127 ( ), 119 [M -CI-

) EIM Sm/z: 246 [M 1,212 [M -Cl], 194 [M -
Cl-H 0], 133, 127, 119 [M -CI-HO-CeH«], 107, 93
( ),92,91,78,77 [CeHs], 76, 66, 65, 64, 62

N - N'- (II): CisHuN OCl,
(EtOH),mp 250 4 251 1 IR
(KBr,an  *): 3298( , ), 2 918(
3 3

H20-CeH4], 111, 93, 78, 77 [CeHs], 75, 66, 65, 64,
63, 62
23

, 3 ;
3

Table 3 The biological activity of promoting radish cotyledon grow th

/9
T he additional w eight of radish cotyledon

(mg- LY

Test compounds Concentration 1 2 3 /%
Repeat 1 Repeat 2 Repeat 3 A verage rate
1 00 Q14 Q 16 Q 15 107 10
1 Q 10 Q 13 Q13 Q10 85 70
Q 01 Q 10 Q11 Q 09 71 40
1 00 Q24 Q20 Q 19 150 00
1I Q 10 Q 18 Q 17 Q 14 116 40
Q 01 Q 13 Q 10 Q11 78 60
1 00 Q 16 Q 17 Q 17 119 30
11 Q 10 Q 12 Q 15 Q13 95 00
Q 01 Q11 Q11 Q 10 75 70
Contrast Q 04 Q 06 Q 04 24 30
3 , , 3 100 100mgtl
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Study on the synthesis and biological activity of
N -phenyl-N '-(chloro phenyl) ureas

GENG Hui-ling, ZHOU L e, ZHOUW en-m ing, ZHAO Hai-shuang
(College d L if e Sciences,N orthw est Sci-T ech U niversity of A griculture and Forestry, Yangling, Shaanxi 712100, China)

Abstract: Three kinds of N -pheny|-N "-chlorophenyl ureaw ere synthesized through the reaction w hich
made chloro-aniline and methyl chloroformate first reacted in tri-ethylanine olvent, then continued to re-
act with aniline They were N -phenyl|-N '-(2-chlorophenyl) urea, N -pheny|-N '- (3-chlorophenyl) urea and
N -phenyIN '-(4-chlorophenyl) urea, the compound of the highest yield w asN -pheny|-N'- (3-chloropheny!l)
urea T he three compoundsw ere charicaterized by IR andM S gectrometry. Their biological activity of pro-
moting Radish Fengguang cell glit was tested by the method of radish cotyledon stretching grow th The
result show ed that the above compounds all promoted radish cotyledon grow th effectively w hen their con-
centrationswere betwveen @ 01 mgA and 1 00 mg/A. Furthemore, the N -phenylN '-(3-chloropheny!)
ureaw hose concentrationwas 1 00mg/A had the highest biological activity.

Key words diphenylurea; N -phenyl|-N '- (chlorophenyl) urea; biological activity



