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Kilogram-scale synthesis of thiohydantoin derivative Ru59063
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Abstract: The synthesis of Ru59063 was improved. Here, intermediate 4-isothiocyanato-2-(trifluoromethyl)
benzonitrile (IV) was firstly prepared from 4-amino-2-(trifluoromethyl) benzonitrile (Ill) and thiophosgene,
which further reacted with methyl 2-aminoisobutyrate hydrochloride via [3+2] cycloaddition to obtain
4-[2-thio-4,4-dimethyl-5-oxomidazolidine-1-yl]-2-trifluoromethylbenzonitrile( V). Then, 4-{3-[4-
(tert-butyldimethylsilane)-hydroxybutyl]-4,4-dimethyl-5-oxo-2-thiomidazole-1-yl} -2~(trifluoromethyl)benzonitrile

( VI ) was synthesized from Ullmann C—N coupling reaction of intermediate VI ~ and
tert-butyl(4-chlorobutoxy)dimethylsilane. Finally, target product Ru59063 was obtained by hydroxy-
deprotection of intermediate VII. The total yield and HPLC purity of 4-step reaction were 61.6% and 98.2%.
An improvement of 4.7 times compared with conventional method. This method for Ru59063 preparation
was easier and safer without use of cyanide. The total yield of Ru59063 was 60.7% in the scaled-up
production using 2 kg 4-amino-2-(trifluoromethyl) benzonitrile as starting material.
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fine chemical intermediates
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Fig. 1 Structures of thioacetanilide and its derivatives
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Fig. 2 Traditional synthesis of Ru59063
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(600 MHz, CDCl;) , d: 179.3, 176.2, 137.3,
135.9, 133.8, 131.1, 130.3, 127.9, 123.1, 115.1,
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Table 1  Optimization of synthesis conditions of compound VI

5 - P AT - R /%
sl Bl ik /°C
1 DCM =M 45 73.0
2 ZIE =M 82 66.0
3 THF =M 66 70.0
4 DCM il 12 45 83.5
5 DCM L 45 68.0
e RBEZEAEH 1 mmol L&YV, 1.5 mmol 2-2 357 T
T F iR R AR R, 2 mL 5 & 3 mmol i,
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A VA S e 7% O e S NP i s B At [
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F2ORTNORE 2 kg L4
Table 2 Production results of this process up to 2 kg

B Bkl /g 7“Y/g B 1%
M-V 2000 2419 98.7
V-V 1500 1672 81.2
VI—VII— VI 800 746 75.8

E: M->WEFR AL, B4R T 1 —20 Bl iRy 92.5%.
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