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Sudies on the microwave-assisted synthesis and biological activities of
5-(trifluoromethyl )-1, 3, 4-thiadiazol ureas

LI Kejian
( Schuan Police College, Luzhou, Sichuan 646000 )

Abstract: A simple and efficient method is developed for the synthesis of 5-(trifluoromethyl)-1,3,4-thiadiazol
ureas(2) from heterocyclic amino compounds and 1-phenyl-5-(trifluoromethyl)-1,3, 4-thiadiazol-2-yl carbamate (1)
under solvent conditions using microwave irradiation.The structures of the titled compounds 2 are characterized by
1IHNMR, LC-MS, demental analysis and X-ray data. The results of the biological activities of the title compounds
indicate that the titled compounds have low herbicidal and insecticidal activities, but good fungicida activities.
Some of them have good plant growth regulation activities.
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21  5-(Trifluoromethyl)-1, 3, 4-thiadiazol-2-amine
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1K, F7E845 63.2%, 15524 191.5~192.3°C, 4l >h 98%
(ki 190~191°C)

2.2 1- Phenyl- 5- (trifluoromethyl)- 1,3,4- thiadiazol-
2- ylcarbamate H9fl &

¥ 6 g NaH JjnAF)%EAH 25 mL THF 9 250 mL
HIRI R AR, FFRF 20 g 2-5 -5 — g i k-l — et
71 60 mL THF o, A7 (A ] 100 mL FY1E i
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fe& Wy 2 BT & R I 2 . K 500 mg ] 47
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mL AR S R, PR S AR R B T=
150°C, % mift[a]: t = 25 min, DRI kR normal 2
N, RNEFRE, it KERBGER, di, T8,
18r=hh 280.2 mg, FEERA 56%, He L&tk ARE
HEGR, FrE e zsd 'tHNMR, MS AT
TEEAHTHRIE, (L&Y 2h IR E B 2 X-fi 5 HiE (I
1.

1-(Pyridin-2-y1)-3-(5-(trifluoromethyl)-1,3,4-thiadia
zol-2-yl)urea(2a) White solid, yield 56%, mp225~227°C;
'HNMR[400MHz]:5=12.859(s,1H,NH),10.123(s,1H,NH),
835(d, J=4Hz, 1H), 7.861~7.817(m, 1H), 7.528(d,
J=8.4Hz, 1H), 7.149~7.118(t, J=6.2Hz, 1H); ESI-MS; (M)
m/z(%)=287(100). And.Cdcd for CgHeFNsOS. (289.2):
C, 37.37; H, 2.09; N, 24.21. Found: C, 37.27; H, 2.11; N,
24.25,

1-(6-Methylpyridin-2-y1)-3-(5-(trifluoromethyl)- 1,3,
4-thiadiazol-2-yl)urea(2b) White solid, yield 55%, mp
238~240°C; 'HNMR[300MHZ] 6=13.056(s, 1H, NH),
10.130(s, 1H, NH), 7.746(t, J=10.6Hz, 1H), 7.330(d,
J=11.2Hz, 1H), 7.016(d, J=10.0Hz, 1H), 2.476(s, 3H,
-CHy). ESI-MS; (M") m/z(%)=302(100); Anal. Calcd for
C1oHgFaN50S. (303.3): C, 39.6; H, 2.66; N, 23.09. Found:
C,39.77; H, 251; N, 23.13.

1-(5-Methylpyridin-2-y1)-3-(5-(trifluoromethyl)- 1,3,
4-thiadiazol-2-yl)urea(2c) White solid, yield 62%, mp

234~236°C; '"HNMR [300MHz] §=12.864(s, 1H, NH),
10.037(s, 1H, NH), 8.202(s, 1H), 7.712~7.677(m, 1H),
7.467(d, J=11.2Hz,1H), 2.267(s, 3H, -CHy). ESI-MS: (M")
M/z(%)=301(100); Ana. Calcd for CigHgFsNsOS. (303.3):
C, 39.6; H, 2.66; N, 23.09. Found: C, 39.50; H, 2.72; N,
23.13.

1-(4-Methylpyridin-2-y1)-3-(5-(trifluoromethyl)- 1,3,
4-thiadiazol-2-yl)urea(2d) White solid, yield 58%, mp
250~252°C. 'HNMR[300MHZ] 8=13.065(s, 1H, NH),
10.148(s, 1H, NH), 8.233(d, J=7.2Hz, 1H), 7.334(s, 1H),
7.006(d, J=6.8Hz, 1H), 2.339(s, 3H, -CH5). ESI-MS: (M")
mM/z(%)=301(100); Ana. Calcd for CigHgFsNsOS. (303.3):
C, 39.6; H, 2.66; N, 23.09. Found: C, 40.06; H, 2.61; N,
23.11.

1-P-tolyl-3-(5-(trifluoromethyl)-1,3,4-thiadiazo 1-2-
yurea(2e) White solid, yield 58%, mp 238~240°C.
HNMR[300MHZ] 8=11.63(s, 1H, NH), 9.084(s, 1H, NH),
7.381(d, J=6.8Hz, 2H), 7.154(d, J=11.2Hz, 2H), 2.270(s,
3H, -CHy). ESI-MS: (M") m/z(%)=301(100); And. Cdcd
for CyHoFsN40S. (302.3): C, 43.71; H, 3.00; N, 18.54.
Found: C, 43.61; H, 2.90; N, 18.82.

1-(5-Bromopyridin-2-yl)-3-(5-(trifluoromethyl)- 1,3,
4-thiadiazol-2-yl)urea(2f) White solid, yield 86%, mp
258~260°C, 'HNMR[400MHZ] §=12.224(s, 1H, NH),
9.936(s, 1H, NH), 8.447(s, 1H), 8.027(d, J=8.4Hz, 1H),
7.695(d, J=8.4Hz, 1H). ESI-MS: (M") m/z(%)=365(100),
368(85); Anal. Cacd for CoHsBriFNsOS. (368.1) C,
29.36; H,1.37; N, 19.02. Found: C, 29.57; H, 1.57; N,
19.10.

1-(5-Chloropyridin-2-y1)-3-(5-(trifluoromethyl)- 1,3,
4-thiadiazol-2-yl)urea(2g) White solid, yield 80%, mp
262~265°C, 'HNMR[400MHZ] 6=12.178(s, 1H, NH),
9.945(s, 1H, NH), 8.383(s, 1H), 7.938(d, J=8.8Hz, 1H),
7.732(d, J=8.8Hz, 1H). ESI-MS; (M") m/z(%)=323(100);
And. Cdcd for CoHsCIFN:OS. (323.7): C, 33.40; H,
1.56; N, 21.64. Found: C, 33.39; H, 1.72; N, 21.56.

1-(2-Chloropyridin-3-y1)-3-(5-(trifluoromethyl)- 1,3,
4-thiadiazol-2-yl)urea(2h) White solid, yield 59%, mp
242~245°C. '"HNMR[300MHZ] 6=12.286(s, 1H, NH),
8.965(s, 1H, NH), 8.465(d, J=10.8Hz, 1H), 8.165(d,
J=4.8Hz, 1H), 7.488-7.446(m, J=5.3Hz, 1H). ESI-MS:
(M") m/z(%)=322(100); Ana. Calcd for CoHsCIFN5OS.
(323.7): C, 33.40; H, 1.56; N, 21.64. Found: C, 33.59; H,
142; N, 21.41.
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1-(Pyrimidin-2-y1)-3-(5-(trifluoromethyl)-1,3,4-thia thiadiazol-2-yl)urea(2j)White solid, yield 58%, mp
diazol-2-yl)urea(2i)White solid,yiel d67%,mp240~241°C. 248~250°C, 'HNMR[300MHZ] §=11.778(s, 1H, NH),
'HNMR[300M HZ]5=13.365(s,1H,NH),11.249(s,1H,NH), 9.330(s, 1H, NH), 7.507~7.444(q, F11.2Hz, 4H);
8.792(d,J=6.8Hz,2H),7.302~7.270(t,J=6.4Hz,1H).ESI-M ESI-MS:(MY)m/z(%)=368(100) ; And. Cadcd for
S(M") m/z(%)=289(100);Ana. Cacd for CgHsFNgOS. CioHeBrFN4OS. (367.1): C, 32.71; H, 1.65; N, 15.26.
(290.0) : C, 33.11; H, 1.74; N, 28.96. Found: C, 32.95; H, Found: C, 32.81; H,1.60; N, 15.19.
1.93; N, 28.90. 24 L&) 8apy T Al

1-(4-Bromophenyl)-3-(5-(trifluoromethyl)-1,3,4-

B 1 fbdh2h ey 2 B-X iT44H
Fig.l1 X-ray structure of compound 2h
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Table. 1 Theinsecticidal and plant hormone activities of compounds 2

Compd. A HEME (R #e 0.02%) WA E (R R 5% 1.0x 10°%)
K & o FRF AR
2a 0 0 -73.0
2b 0 0 -92.3
2c 0 0 92.3
2d 0 0 -76.9
2e 0 0 -7.6
2f 0 0 38
29 0 0 -3.8
2i 0 0 -30.7
R2 LAY 2HREEN
Table. 2 Thefungicidal activities of compounds 2
Compd. AEEE (7R 50 < 10%)
NETRE BHhF TEAE FETE SERESLL AGZE
2a 0 36.7 40.9 0 211

2b 12.0 36.7 18.2 245 26.3
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2c 40.0 40.0
2d 40.0 46.7
2e 34.8 353
2f 320 43.3
29 20.0 16.7
2i 40.0 40.0
2 217 217

18.2 30.2 21.1
36.4 37.7 13.2
43.8 70.5 40.0
31.8 0 21.1
36.4 339 39.5
40.0 151 0

21.7 60.3 36.0
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HUEMEIRSS, (BRA—TROREEE, [LEY 2c 168
BB KT S FE R H00 1.0x 10°%%
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