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Yasuhiro Kamitori, Masaru Hojot Ryoichi Masuda
Tatsuro Inoue, and Tatsuo Izumi
Department of Industrial Chemistry, Faculty of Engineering,
Kobe University, Rokkodai, Kobe, 657, Japan

Abstract: Cyano and nitro groups were found not to be reduced by lithium aluminum hydride on
silica gel and with the use of this reagent ketones and carboxy esters bearing cyano and nitro

groups were successfully converted into the corresponding cyano and nitro alcohols.

Although Tithium aluminum hydride (LAH) has long been used as a versatile reagent for
reducing carbonyl compounds and carboxy esters into alcohols, its selectivity is not sufficient
to discriminate these two types of compounds. Nitro and cyano groups and so 0n1) are also
known to be reduced by LAH in ordinary conditions.z) Recently we reported that when LAH is used
in the presence of silica gel (LAH-SiOZ) the reduction can be carried out in n-hexane or in
benzene as solvent™’ and that the selectivity of LAH is strongly enhanced to result in suc-
cessful reduction of ketoesters to the corresponding hydroxyesters.4)

We now wish to communicate here that LAH-SiO2 in anhydrous diethyl ether can reduce carboxy
esters as well as ketones bearing cyano and nitro groups into the corresponding cyano and nitro
alcohols in fair yields. The reaction proceeds quite cleanly under usual reaction conditions
and the raw products were found to be practically pure by 1H-NMR spectra. Results for selective
reduction of some representative cyano and nitro esters and ketones by LAH-S1‘02 are summarized
in Table 1. Typical procedure for this reaction is as follows. To a mixture of silica ge15)
(1.4 g) and LAH (4 mmol1) was added 5 ml of dry diethyl ether under atmosphere of nitrogen.
After the whole mixture had been stirred for 1 h 1 mmol of methyl p-cyanobenzoate was added and
then refluxed for 3h. After the mixture had been cooled and quenched witha few dropsof saturated
aqueous solution of NH4C1, the silica gel was filtered off and washed thoroughly with diethyl
ether. The filtrate and the washings were combined and evaporated in vacuo to give 77 % yield
of p-cyanobenzyl alcohol. Reaction time and temperature are not critical in this reaction.

In addition, amounts of LAH-SiO2 are not so critical, too. For instance, use of increased
amounts of LAH(1.5 times) and $10,(1.5 times) compared to the case of the typical procedure

described above did not affect the yield of p-cyanobenzyl alcohol and any indications showing

S \gy
1

- X TN—2 X= NO,, CN Y= CO,R, COR, SOR
2

LAH - si0,
Z= CH,OH, CH(OH)R, SR

2575



2576

Table 1. Results of Selective Reduction with the Use of LAH-SiOZ.

Substrate (1 mmol) LAH(mmol) SiOz(g) Temp. (°C) Time (h) Product6)

7) )

neO)co,cy 1a 4.0 1.3 refl. 30 neConyon” 2a 673

1a 6.0 2.0 refl. 3 2a 734

NCCH,CO,CH; 1b 3.0 1.0 refl, 3 NCCH,CH,0H®)  2b 543

N{Dco,cHg 1c 3.3 1.0 20 3 oN{ Den,on¥2c 668
ned HcocH; 14 1.4 0.7 20 2 neObcuconycay P za 775
NC)cocHs 1e 1.4 0.7 20 2 o,N{Ocucomen; PV ze 823

a / 12) o

0,N()socu; 1f 2.8 1.4 20 2 0 ,N{)scHg “2f 738

For all experiments 5 ml of dry diethyl ether was used as a solvent.

reduction of the cyano group were not observed even by careful inspection of the raw products by

1

H-NMR. Similarly methyl cyanoacetate, methyl p-nitrobenzoate, p-cyanoacetophenone and p-nitro-

acetophenone were successfully converted to the corresponding cyano and nitro alcohols.

This reagent also selectively reduced sulfinyl group of methyl p-nitrophenyl sulfoxide and

afforded methyl p-nitro sulfide in fair yield.
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