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Abstract: RU58841 as a locally active non-steroidal antiandrogen, it is clinically used to treat acne and
androgenetic alopecia. Studies have found that this compound can be obtained by a three-step reaction,
Firstly, 4-bromo-1-butanol was reacted with methyl 2-aminoisobutyrate hydrochloride to obtain methyl
2-((4-hydroxybutyl)amino)-2-methylpropanoate, and then 4-amino-2-(trifluoromethyl)benzonitrile was
used as the starting material, and solid triphosgene was used to substitute phosgene to synthesize
3-trifluoromethyl-4-cyanophenyl isocyanate, and finally with methyl 2-((4-hydroxybutyl)amino)-2-
methylpropanoate which was passed by cycloaddition reaction to prepare RU58841, and the total yield
under the optimal reaction conditions was determined to be 50.75% and the HPLC detection purity was
98.2% by screening the solvent and base required in the reaction. Compared with the traditional method,
this method shortens the reaction route, increases the total yield by more than 15%, and does not use
cyanide, which can make it more convenient and safer to prepare RU58841.

Keywords: non-steroidal anti-androgen; RU58841; solid triphosgene; 3-trifluoromethyl-4-cyanophenyl
isocyanate; cycloaddition reaction
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Figure 1 Hydantoin and its derivatives
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Improved synthetic route of RU58841
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Hz, J,=3.6 Hz, 1H); '*C NMR(75 MHz, CDCl;)
5: 138.6, 136.3, 134.2, 128.4, 126.2, 123.4,
121.6, 114.9, 107.2; HR-MS(ESI) m/z: calcd for
CoH;N,OF;Na{[M+Na]"}235.0088, found
235.0095.
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22.6; HPLC: 98.2%; HR-MS(ESI) m/z: caled for
C,7H;oN;0;F;Na{[M+Na]"}370.1370, found
370.1379.
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Table 1  Screening of reaction conditions for the synthesis of compound 5
75 I AR R SR R 2 L B[] /h /%
1 DCE/1 ,4- 4% N3 DMAP 1.0:05 87.5
2 DCE/1,4- "4/ Nk 1.0:0.5 36.0
3 DCE/1,4- "% 3H DIPEA 1.0:0.5 76.0
4 /1, 4- " AH DMAP 1.0:0.5 78.6
5 i DMAP 1.0:0.5 6 36.0
6 EA DMAP 1.0:05 76.0
7 1,4- 5N DMAP 1.0:0.5 81.2
8 DCE/1 ,4- "4 53 DMAP 1.0:03 48.6
9 DCE/1 ,4- "4 53 DMAP 1.0: 1.0 87.8
10 DCE/ ,4-— 4855 DMAP 1:2 88.2

A& 4 RN 2 mmol 4L AYFH B L&) 4 AR 5%,
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Table 2 Screening of reaction conditions for

the synthesis of RU58841

¥ gl Bl /%
1 DCE =M% 48.0
2 LA =% 56.5
3 THF =M 53.0
4 DCE R4 58.0
5 DCE — % 46.0
6 EA gl 51.0
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