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Synthesis and Herbicidal Activity of Novel Sulfonylureas 
Containing Thiadiazol Moiety 
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Institute of Elemento-Organic Chemistv, State Key Laboratory of Elemento-Organic Chemistry, 
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Abstract Thirteen novel sulfonylureas containing thiadiazole moiety were synthesized in a two-step reaction. Their 
structures were determined using IR, 'H NMR, HRFTMS, and elemental analysis. Herbicidal activities of these 
compounds were determined in the green house bio-assay. The results show that four compounds among them exhibit 
some activity toward four tested herbs. 
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1 toxicity. Considering that 2,5-disubstituted-l,3,4-thia- 
diazole derivatives have biological a~t ivi ty '~-~] ,  a 

Introduction 
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Synthesis route of compounds 2a-2m Scheme 1 
R=H, Me, Et. n-propyl, cyclopropyl, phenyl, 2-methylphenyl, 2-chlorophenyl. 2-tluoropheny1, 3-methylphenyl,4-methylphcnyl, furyl, pyridyl 

2 Experimental 

2.1 Reagents and Instruments 

spectrometer. 

2.2 Syntheses of Title Compounds 

2.2.1 General Procedure for the Synthesis of Com- 
pounds la-Id 

As the method shown in ref. [7], a mixture of 
thiosemicarbazide(2.73 g, 30 mmol), carboxylic 

Melting points were measured using Yanaco 
MP-500 micromelting point apparatus. Infrared spec- 
tra were recorded on a Bruker Equinox55 spectro- 
photometer with KBr pellets. I H  NMR 'pectra were acid(30 mmol), and hydrochloric acid(15.21 g, 75 
recorded on a Bruker AC-P500 instrument(300 MHz) mmol) was refluxed for 3 h. Having been cooled, the 
with tetramethylsilane as internal standard and reaction mixture was neutralized to pH 8-9 with 
DMSO-4 as solvent. ~ ~ e m e n t a l  analyses were Per- aqueous sodium hydroxide. The products la-ld 
formed using Yanaco MT-3CHN elemental analyzer. were obtained by filtration and recrystallization from 
HRFTMS were performed using FT-ICR 7.0-T mass water. 

* Corresponding author. E-mail: nkzml@vip. 163.com 
Received April 5,2007; accepted April 29,2007. 
Supported by the National Basic Research Program of China(No.2003CB I 1406) and Key Project of National Natural Science 

Foucndation of China(No.20432010). 

Copyright 0 2008, Jilin University. Published by Elsevier Limited. All rights reserved 



No. 1 GUO Wan-cheng et al. 33 

2.2.2 General Procedure for the Synthesis of Com- 
pounds l e - l m  

As the method shown in ref. [8], a mixture of 
thiosemicarbazide(2.73 g, 30 mmol), substituted 
benzoic acid(50 mmol), and phosphorus oxychlo- 
ride(12.42 g, 81 mmol) was refluxed for 0.5 h at 
75 "C. After the mixture was cooled to room tempe- 
rature, 30 mL of water was added to it and the mix- 
ture was refluxed for 4 h at 110 "C. Then the reaction 
mixture was neutralized to pH 8 with aqueous so- 
dium hydroxide. The products le-lm were obtained 
by filtration and recrystallization from alcohol. 
2.2.3 General Procedure for the Synthesis of Com- 
pounds 2a-2m 

As the method shown in ref. [9], to a stirred 
suspension of 2-amino-5-substituted thiadiazole 
(3 mmol) in 12 mL of anhydrous acetonitrile at room 
temperature, 2-nitrobenzenesulfonyl isocyanate 
(0.68 g, 3 mmol) was added. The mixture was stirred 
for 12-20 h. Then the products 2a-2m were sepa- 
rated by filtration, washed with acetonitrile, and re- 
crystallized from acetonitrile. 

2.3 Data for Title Compounds 

2.3. I I - (2-Nitrobenzensulfony~ -3- ( [ I ,  3,4]thiadiazol- 
2-yl)-urea(2a) 

Yield 92.4%; m. p. 244-246 "C; 'H NMR(300 
MHz, DMSO-d6), 6: 7.86-7.90(m, 2H, benzo-H), 
7.93-7.97(m, IH, benzo-H), 8.18-8.23(m, IH, 
benzo-H), 8.97(s, lH, Het-H); IR(KBr), D /cm-': 

(S=O); HRFTMS (m/z): 327.9821 (M--H for 

2.3.2 I -(2-Nitrobenzensulfonyl)-3-(5-methyl-[I, 3,4] 
thiadiazol-2-yl)-urea(2b) 

3376, 3277(N-H), 1712(C=O), 1365 and 1160 

C9H6N@5S2,327.98 16). 

Yield 94.5%; m. p. 254-256 "C; 'H NMR 

7.89(m, 2H, benzo-H), 7.93-7.97(m, 1 H, benzo-H), 
8.20-8.23(m, lH, benzo-H); IR(KBr), Dlcm-I: 3375, 

HRFTMS(m/z): 341.9970(M--H for C I O H ~ N S O ~ S ~ ,  
341.9972); elemental anal.(%) calcd. for 
CI0H9N5O5S2: C 34.98, H 2.64, N 20.40; found: 
C 35.06, H 2.65, N 20.21. 
2.3.3 1 -(2-Nitrobenzensulfonyl)-3-(5-ethyl-[I ,3,4] 
thiadiazol-2-yo-urea(2c) 

(300 MHz, DMSO-db), S: 2.50(~, 3H, CH3), 7.86- 

3262(N-H), 1702(C+), 1363 and 1157(S=O); 

Yield 79.6%; m. p. 272-274 "C; 'H NMR(300 
MHz, DMSO-d6), 6: 1.22(t, J=7.5 Hz, 3H, CH,), 

2.86(q, J=7.5 Hz, 2H, CH2), 7.84-7.90(m, 2H, ben- 
zo-H), 7.93-7.97(m, IH, benzo-H), 8.18-8.23(m, 
1 H, benzo-H); IR(KE%r), Wcm-': 3223, 3 129(N-H), 
1728(C=O), 1361 and 1162(S=O); HRFTMS(m/z): 
356.01 27(M--H for C1 1H10N505S2, 356.0129); ele- 
mental anal.(%) calcd. for C I I H I I N ~ O ~ S ~ :  C 36.97, 
H 3.10, N 19.60; found: C 36.78, H 3.20, N 19.45. 
2.3.4 1 -(2-Nitrobenzensulfonyl)-3-(S-propyl-[l,3,4] 
thiadiazol-2-yl)-urea(2d) 

Yield 75.2%; m. p. 233-235 "C; 'H NMR(300 

1.64(m, f i7 .5  Hz, 2H, CH2), 2.80(t, h 7 . 2  Hz, 2H, 
CH2), 7.73-7.78(m, 3H, benzo-H), 8.10-8.13(m, 
lH, benzo-H); IR(Wr), S/cm-': 3375, 3262(N-H), 
17 17(C=O), 1363 and 1 150( S 4 ) ;  HRFTMS(m/z): 
370.028 l(M--H for C12H12N505S2, 370.0285). 
2.3.5 I -(2-nitrobenzensulfonyl)-3-(5-cyclopropyl-[lI 
3,4]thiadiazol-2-yl) -urea(2e) 

Yield 49.1%; m. p. 237-239 "C; 'H NMR(300 
MHz, DMSO-d6), 6: 0.82-0.86(m, 2H, cyclo- 
propyl-H), 1.02- 1.05(m, 2H, cyclopropyl-H), 
2.19-2.26(m, lH, CH), 7.65-7.75(m, 3H, ben- 
zo-H), 8.07(d, J=7.6 Hz, lH, benzo-H); IR(KBr), 
i7cm-I: 3376, 3267(N-H), 1702(C=O), 1365 and 
1162(S=O); HRFTMS(m/z): 368.0140(M--H for 

2.3.6 I-(2-Nitrobenzensulfonyl/-3-(5-phenyl-[l, 3, 
4]thiadiazol-2-yl)-urea(2fl 

Yield 55.5%; m. p. 147-149 "C; 'H NMR(300 
MHz, DMSO-d6), 6: 7.48-7.5 I(m, 4H, benzo-H), 
7.54-7.58( m, 1 H, benzo-H), 7.84-7.86(m, 2H, 
benzo-H), 7.91-7.93(m, lH, benzo-H), 8.19-8.22 
(m, lH, benzo-H); IR(KBr), D/cm-': 3441, 3231 

HRFTMS(m/z): 404.0121(M--H for C I ~ H I O N ~ O & ,  
404.0129); elemental anal.(%) calcd. for 
C I ~ H I I N ~ O ~ S ~ :  C 44.44, H 2.73, N 17.27; found: 
C 44.60, H 2.78, N 17.30. 
2.3.7 I -(2-Nitrobenzensulfonyo-3- (5-[2-chlorophen- 
yrJ-[1,3,4]thiadiazol-2-yl)-urea(2g;) 

Yield 32.8%; m. p. 195-197 "C; 'H NMR(300 
MHz, DMSO-d6), 6: 7.43-7.50(m, 3H, benzo-H), 
7.57-7.6 1 (m, 1 H, benzo-H), 7.69-7.77(m, 2H, 
benzo-H), 7.95-8.00(m, lH, benzo-H), 8.09-8.11 
(m, lH,  benzo-H); IR(KBr), D/cm-': 3311, 3205 
(N-H), 1724(C=O), 1363 and 1164(S=O); 
HRFTMS(m/z): 437.9740(M--H for C I ~ H ~ C ~ N ~ O ~ S ~ ,  
437.9739); elemental anal.(%) calcd. for 

MHz, DMSO-d6), 6: 0.89(t, J=7.5 Hz, 3H, CH3), 

C 12H10N505S2, 368.01 29). 

(N-H), 1725(C=O), 1358 and 1155(S=O); 
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