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Chemoselective reduction reactions of nitro group with silicon powder and fluoride catalyst
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We have previously reported the synthesis of formic acid and formamide from CO, using
silicon powder as a reducing agent in the presence of fluoride catalyst. In this study, we found
that the reduction reaction with silicon powder and fluoride catalyst was also applicable to
selective reduction of nitro groups. As a result of screening of reaction conditions for the
reduction of 3-nitrostyrene by silicon powder, 3-aminostyrene was obtained with a yield of
76% by using tetrabutylammonium fluoride (TBAF) and acetic acid as catalyst and proton
source, respectively (Table 1). It was found that the reaction rate was largely influenced by the
type of proton source; reactions with water, ethanol, or methanol instead of acetic acid resulted
in the significantly decreased conversion and product yield. Furthermore, the reaction
proceeded without TBAF catalyst at 100 °C in DMSO to give 3-aminostyrene in 85% yield.

Keywords : hydrogenation; silicon, reduction reaction

TexlTonETIT, 7 v EIAEAFET CO, 22 ) a v BRICE > TEXLT S Z
ETHFBVBIOT I RIBHFOND ZEZ2HMEL TS, AUFETIX, 7 vkt
L) aBZn Al WD ROSR AR L, = e EOEIRAETIZIY AT,
YV arBEREMND 3-= e AT LU OBITERISIZ OV TGS 2 BRET L 72
F. 7T VT TFAT =T A (TBAF) Zfili, Fitz 72 b L, ¥
AF VALK F L REEEA - Ar ZRPH5A - 80°C » 24 h DOFRMFIZHNT3-T I/ AF L
VIR T6% TH LD Z EN o Tz Table 1 Selective reduction of 3-nitrostyrene
(Table 1), k- =5 ) - A5 ) somsonn
70 b ARE LTRSS A, Bk -l (" _Teraoomm eyt
FEIRE WO, 78 P ARORENRK _ roma T
R FE IR & 72 WREGADI EBAN Proton resource  Conversion (%) Yield (%)
Shiz, 612, BUSTREZ 100°CE 3%

H>O 8 6
Z & C. TBAF itz e < & R EtOH 18 8
HATL, 3-7 3/ AT L U AR 85% T MeOH 17 1
o AcOH 100 76

1) K. Motokura, K. Nakao, Y. Manaka, Asian J. Org. Chem., 2022, 11, €202200230.
2) R. Wang, K. Nakao, Y. Manaka, K. Motokura, Commun. Chem., 2022, 5, 150.

© The Chemical Society of Japan - [C]C404-1am-04 -



