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Study on the Synthesis of Prothioconazole
MA Yi-chao, ZHANG Meng-meng, SHEN Guo-fu, TANG Bao-he, WANG Kuan, CHENG Yi-nan’, LI Hong-lian
(College of Plant Protection, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: Prothioconazole was prepared successfully with 2-chlorobenzyl chloride, 2-chloro-1-(1-chlorocyclopropyl)
ethanone and hydrazine hydrate, via Grignard reaction, hydrazine substitution, cyclization and oxidation. The total yield of
the four synthetic steps reached 53%, and the product purity reached 95%. The procedure showed several advantages such
as abundant raw materials, mild reaction conditions, easily recycled reaction solvents, easily purified intermediates and
high product quality. It was suitable for industrial development.
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1 .23 2-[2-(1- )-3-(2- )-2- ]
-1,2.,4- -3- 3
1.1 100 mL 250 mL 25
2- -1-(1- ) g 80 mmol 2-(1- )-1-(2- )-3- -2-
6.0 g 80 mmol 40%
o o 0.5h 6.1 g 80 mmol
GF254 5h 2
3.5%o o 2-[2-(1- )-3-(2-
'HNMR 5C NMR Bruker DPX— )-2- 1-1,2,4- -3- 326
400 CDCl; DMSO g 81% 76% .
TMS GC211A GC-MS 6800 151~153C,
Agilent1200 o 'H NMR 400 MHz, CDCl; 6§ 7.54-7.56 (d, J=6.4 Hz, 1H,
1.2 Ar-H), 7.35-7.36 (d, J=7.2 Hz, 1H, Ar-H), 7.19-7.21 (m, 2H,
1.2.1 1- -2-(1- )-3-(2- )-2- Ar-H), 6.43 (s, 1H, S=C-NH), 5.10-5.15 (t,J=10.8 Hz, J=10.4
1 Hz, NH), 4.47-4.60 (m, 3H, OH and Ar-CH,), 4.16 (s, 2H,
53¢ 0.22 mol 50 mL NCH,N), 3.61-3.64 (d, J=14 Hz, 1H, Ar-H), 3.06-3.09 (d, J=14
Hz, 1H, Ar-H), 0.86-1.25 (m, 4H, CH,CH.).
lg 5 5CNMR 100 MHz, CDCl, § 181.7 (1C, C=S), 135.1 (1C,
322 g 0.2 mol 100 mL phenyl), 134.2 (1C, phenyl), 133.5 (1C, phenyl), 129.3 (1C,
phenyl) , 128.1 (1C, phenyl), 126.3 (1C, phenyl), 76.9 (1C,
2h 5 C-OH), 61.6 (1C, N-CH,N), 54.4 (1C, CI-C), 46.2 (1C, N-C),
10°C 38.2 (1C, phenyl-C), 11.2 (1C, CH,), 11.1(1C, CH,).
245 ¢ 0.16 mol 2- -1-(1- ) 1.2.4
50 mL 20 g 50 mmol 2-[2-(1- )
3 h, -3-(2- )-2- 1-1,2,4- -3-
2 50 mL 250 mL
- -2-(1- 30g 50 mmol
)-3-(2- )-2- 141¢g 57¢g 50 mmol

86% 79%

'H NMR 400 MHz CDCl, § 7.46-7.48 (m, 1H, Ar-H),
7.35-7.38 (d, 1H, Ar-H ), 7.19-7.21 (m, 2H, Ar-H), 4.13-4.16 (d,
J=11.2 Hz, 1H, CH-Cl), 3.71-3.74 (d, J=11.6 Hz, 1H, CH-CI),
3.65-3.68 (d,J=14.4 Hz, 1H, Ar-CH ), 3.14-3.18 (d, J=14 Hz,
1H, Ar-CH), 2.41 (s, 1H, OH), 0.84-1.25 (m, 4H, CH,CH,).

1.2.2 2-(1- )-1-(2- )-3- 2-
2
250 mL 32.5
g 0.1 mol 1- -2-(1- )-3-(2- )-2-
1 50mL 40 g 1.0 mol 80%
10h 1- -2-(1- )

3-(2- )-2-

6h o 100 mL
30 mL 2
N 16.8 g
95% 93%.
137~138C 138~139C1"

'HNMR 400 MHz, CDCl; 8 7.86 (s, IH, N=CH-N), 7.53-
7.55 (d, J=6.8 Hz, 1H, Ar-H), 7.36-7.38 (d, J=7.2 Hz, 1H,
Ar-H), 7.20-7.23 (m, 2H, Ar-H), 4.77-4.81 (d, J=14.4 Hz, 1H,
CH-N), 4.47-4.51 (d, J=14.8 Hz, 1H, CH-N), 4.24 (s, 1H, OH),
3.59-3.63 (d, J=14 Hz, 1H, Ar-CH ), 3.16-3.19 (d, J=14 Hz, 1H,
Ar-CH), 0.76-0.94 (m, 4H, CH,CH.,)..

BCNMR 100 MHz, CDCl; 8 165.6 (1C, C=S), 137.4
(1C, N-C=N), 135.2 (1C, phenyl), 133.9 (1C, phenyl), 133.5
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(1C, phenyl) , 129.5 (1C, phenyl), 128.3 (1C, phenyl), 126.4 90% 5
(1C, phenyl), 77.2 (1C, C-OH), 53.9 (1C, CI-C), 45.6 (1C, N-C),

38.3 (1C, phenyl-C), 11.2 (1C, CH,), 11.1 (1C, CH,).
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