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1.2 HEWER

1.2.1 4kl egemezE  BEFENT:
la, ZH3CHR(4], 2 B8 K B K, m. p. 159~

162 'C (3CHRME :156~157 C),

1b, Z B SCHRLS ], B @B R E K, m. p. 151~
154 'C (SCHRME :146~149 C),

le, ZHSCH6], B B8 K B &, m. p. 102~
103 C (SCHRME :99~100 C),

1d, Z B 3CERL7], B @& R E K, m. p. 159~
163 'C (CHRME :158~160 C),

le, ZMSCHR[8], H AR &K, m. p. 221~
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Fig.1 The synthetic routes of intermediates la-1f

## :R=methyl (1a) ,R=-ethyl (1b),R=propyl (1¢) ,R=isopropyl (1d).
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Fig.2 The synthetic routes of target compounds 2a~2f
# :R=methyl (2a) ,R=-ethyl (2b) ,R=propyl (2¢) ,R=isopropyl (2d).

223 'C (CHR{E:219~220 C),

1f, ZBSCHR9], B A K B K, m. p. 245~
247 'C CCHRME :251~252 C).
1.2.2 BARAA S 1-F A-1-3K 7 B AR -3-75 LK
PERERESS £ 100 mL = OB IMA 0.35 ¢
(3 mmol) ¥ [ & 1a,30 mL =& FF &t vKERVE F 1
PELEHIRE 0 CRLF, A 0.6 mL = Z %, R )5
/NG 0. 4 mL 2K HEESE, KB 0.5 h. R 58
B, it vk, YR VRN 15 mL ZRAM K 2B, A 25 mL
TR B IK A HLR R e AR bR R, i
U5 U8 VB R B 2 VS R AR R L KL S R 2 AT
[EEH VCaMmBE « V(ZRZE =2 1]18H
& A & A& 0. 48 g, Wt 50. 1%, m. p. 157 ~
159 C,"H NMR (CDCl,, 400 MHz) & : 13. 102
(s, 1H, NH), 9. 632 (s, 1H, NHNO, ), 7. 542 ~
7.937(m,5H, ArH), 3. 097 (d, ] =4. 8 Hz, 3H,
CH,); MS (ESI) : Caled for CyHy N,O, (M +
H)* : 223.083 1,found 223. 085 0.

[FIAE 766 B b8 4 2b-2f.

HAnfb &9 1-2 5-1-28 F B 5-3- A S K 2b.
A 4R E k0. 56 g, YR 56%, m. p. 75 ~
78 ‘C ,'H NMR(CDCl, ,400 MHz) & : 13.137(s,

1H,NH),9. 628(s,1H,NHNO,), 7. 541 ~7. 935
(m,5H,ArH), 3. 559(q,J =6.0 Hz,2H,CH,),
1.319(t, J=7.2 Hz,3H, CH;); MS(ESI) :
Caled for Cy His N,O; (M+ H)™ : 237, 098 8,
found 237. 100 2.

Hinfb &4 1-793%-1-2K F ik 2E-3-A 2 AN 2¢.
E 4 IR B R 0. 63 g, WK 60. 8%, m. p. 50 ~
53 'C,'H NMR(CDCI, ,400 MHz) & : 13. 157(s,
1H,NH),9. 694(s,1H,NHNO; ), 7. 545~ 7. 942
(m, 5H, ArH), 3. 487 (t, J = 6. 8 Hz, 2H,
CH,CH,CH3), 1. 718 (m, 2H, CH,CH;CH; ),
1.023(t,]J] =7. 2 Hz,3H, CH,CH,CH;); MS
(ESI) : Caled for C,; His N,O, (M + H)™* ¢
251.114 4,found 251. 123 0.

Birtb &4 1-5 9 56128 H ik 2E-3-AF 2L K
2d: IR E AR B AE 0. 76 g, it 73% , m. p. 103~
105 C,*H NMR(CDCl; ,400 MHz) § : 13.163 (s,
1H,NH),9. 573(s,1H,NHNGO,), 7. 541~7. 933(m,
5H,ArH),4. 341(m,1H,CH),1. 321(d,6H, J=6. 4
Hz,CH;); MS(ESD : Caled for C;; His N, O, (M—+
H)* : 251.114 4,found 251. 120 5.

HAnfb& ¥ 1-2% B Ik 5 N-A 2 DK m g -2- 3
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W 2e. 158 (A AR EA 0. 58 g, W 58. 4% ,m.
p. 194~ 196 ‘C,"H NMR(CDCI3,400 MHz) § :
7.041~ 7.594(m,5H, ArH),4. 027(t,J =0.8
Hz,2H,CH,CH,NH),3. 724(t,J =0. 8 Hz,2H,
CH,CH,NH); MS(ESD : Caled for C,, H;; N, O,
(M+H)" : 235.0831,found 235.092 2.
Hirfb &9 1-75 B BEJE-N-fg %£-1,4,5, 6-74
ANk E-2-F 2F: IR B A 4R K 0. 36 g, IR
35%,m. p. 128 ~130 C,"H NMR (CDCl;, 400
MHz),5 * 9. 902(s, 1H,NHNO,) ,7. 394~7. 602
(m, 5H, ArH), 3. 921 (t, J = 6. 4 Hz, 2H,
NCH,CH,CH,N), 3. 669 (t, ] = 6. 4 Hz, 2H,
NCH,CH,CH,N), 2. 268 (t, ] = 6 Hz, 2H,
NCH,CH,CH,N); MS(ESD : Calcd for Cy, Hys
N, O, (M+H)* : 249.098 8,found 249. 101 0.
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Table 1 Fungicidal activity of compounds

2a-2f at concentration of 200 pg « mL™"

& H%/cm EHEZ/cm WMEER/%
3.7 3.1
2a 2.0 1.5 2.2 59.2
1.5 1.5
0.6 0.5
2b 0.7 0.6 0.5 90. 7
0.6 0.3
0.6 0.3
2¢ 0.8 0.6 0.7 87.0
1.4 0.9
1.8 1.6
2d 2.0 2.0 1.8 66. 7
1.9 1.7
4.5 4.2
2e 5.5 5.5 5.1 5. 60
5.6 5.4
3.5 3.1
2f 3.3 3.1 3.4 37.0
4.0 3.7
0.8 0.8
EER 1.0 0.9 0.7 83.7
0.3 0.2
. 5.5 5.1
;g 5.3 5.0 5.4 —
5.9 5.7
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response

Synthesis and fungicidal activity of novel N-benzoyl

nitroguanidine derivatives

FENG Ju-hong ,GONG Xin ,RONG Xia ,JU Xiu-lian

(Key Laboratory for Green Chemical Process of Ministry of Education,School of Chemical

Engineering and Pharmacy, Wuhan Institute of Technology, Wuhan 430074 ,China)

Abstract: To obtain the novel nitroguanidine derivatives with potent fungicidal activities, guanidine

nitrate was used as the starting material. The substituted nitroguanidine compounds were given by the

nitration and alkylation reactions with the guanidine nitrate. Six novel benzoyl nitroguanidine derivatives

were designed and synthesized by the acylation reactions of benzoyl chloride with the substituted

nitroguanidine compounds. The structures of the target molecules were characterized by nuclear

magnetic resonance spectrum and mass spectrum. The preliminary fungicidal activities tests of the

synthesized compounds were measured using plate growth rate method. The results show that
inhibition rate of 2b and 2¢ at 200 pg/mL against Rhizoctonia solani AG-1-IB is 90. 7% and 87.0%,

respectively;the activities of 2b and 2¢ are better than those of positive control hymexazol.

Key words: benzoyl; nitroguanidine derivatives; fungicidal activity
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