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Introduction

Trichlorosilane (HSiCl3) is a cheap, stable, and commer-
cially available reagent, which has been widely used as
stoichiometric reductant. In general, activators are neces-
sary for HSiCl3 to reduce efficiently C=C, C=O, C=N, and
P=O functionalities. The currently most successful meth-
odologies are based on transition-metal-centered cata-
lyzed hydrosilylation; however, recent advances in the
field of organocatalysis have also provided a series of
small organic molecules as efficient alternative catalysts

for asymmetric reductions of ketones or imines with
HSiCl3. In this paper, reductions using HSiCl3 are summa-
rized. 

A number of methods are available for the preparation of
trichlorosilane in the laboratory, for example, by the reac-
tion of dry HCl gas with silicon (Scheme 1)1 or with me-
tallic silicides.2 The title compound is also an abundant
byproduct of the industrial Rochow process.3

Scheme 1

Abstracts

2 Si + 2 HSiCl3 + 2 H26 HCl

(A) Trichlorosilane has often been used together with tertiary amines 
to reduce carbonyl groups of aromatic aldehydes, ketones, acids, 
amides, acid chlorides, and anhydrides to give the corresponding 
benzylic trichlorosilanes. This transformation was termed a ‘reduc-
tive silylation’ for the replacement of a carbonyl oxygen with H and 
SiCl3.4 This method provides a new way to form silicon–carbon 
bonds, and the benzylic trichlorosilane products can be further trans-
formed to toluenes by base treatment.

(B) Reduction of isocyanates with HSiCl3 gives the corresponding 
isocyanides in high yield under mild conditions.5 This provides a rel-
atively simple method for the synthesis of vinyl isocyanides from alk-
enes.6

(C) Highly diastereoselective reduction of a-hydroxy ketones can be 
achieved using HSiCl3 as the reductant under neutral free-radical 
conditions.7 This reduction provides a diastereoselective, mild, one-
electron alternative to the established two-electron methods that em-
ploy hydride reagents. 
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(D) The catalytic enantioselective reduction of aryl ketones by 
HSiCl3 gives the corresponding alcohols with excellent enantioselec-
tivity in the presence of catalytic amounts of N-formyl-a¢-(2,4,6-tri-
ethylphenyl)-L-proline as activator.8

(E) Asymmetric reduction of ketimines with trichlorosilane can be 
catalyzed by a new N-methyl-L-valine derived Lewis basic organo-
catalyst, affording the respective secondary amines with high enan-
tioselectivity.9

(F) The N-methylvaline derived Lewis basic formamide catalyzed re-
ductive amination of a-chloroketones is a key step in the enantiose-
lective synthesis of 1,2-diarylaziridines that had not been prepared 
previously as pure enantiomers.10 This provides an efficient and en-
vironmentally friendly methodology for the preparation of enan-
tiopure aziridines.

(G) The preparation of optically active alcohols from prochiral sty-
renes can be realized by the palladium-MOP complex catalyzed 
asymmetric hydrosilylation of styrenes with trichlorosilane.11

(H) Trichlorosilane is an often-used reducing agent for converting 
phosphine oxides to phosphines, which play an extremely important 
role as ligands in homogeneous catalysis.10
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