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ABSTRACT

Wolf-Kishner reduction of aldehydes and ketones has been carried out by
using strong anion-exchange resins (Amberlite IRA 400, Amberlyst A26
and Indion 820) ascatalysts. Thereactionsaresimple, rapid and giveshigh

yields. © 2008 Trade Sciencelnc. - INDIA

1.INTRODUCTION

Wolf-Kishner reductioniswell-knownreactiondis-
covered by Wolf-Kishner, which involvesreduction of
carbonyl group to methylenegroup inamoleculeusing
hydrazinein ethanediol asasolvent, catalyzed by base
NaOH or KOH under reflux condition™. The reduc-
tion of anddehydeor ketoneto al cohol can becarried
out by adkali meta saswell ascomplex meta hydrides
suchasLiAlH, or NaBH, 2. Thesynthesisandinitial
applicationsof LiAlIH, for reduction of organic com-
pounds were reported by Schlesinger and co-work-
erdd, Lithiumauminium hydriderapidly reducesmost
carbonyl compounds, including aldehydes and ke-
tones¥, carboxylic acids, acid anhydrides, acid chlo-
rides, esters, lactones, amides, carbamates, imidesand
lactamd®l. Thereduction can also be achieved by sev-
erd alkdi and transition metal§¥. A classical reduction
that involves metd isthe Meerwe n-Pondorf-Verdy re-
duction!™.

Basic anion-exchangeresinisatypeof solid base.
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It hasbeen widdly used in synthesisof organic chemis-
try!®12, To our knowledge; thereisno report of using
strong base anion-exchangeresin asacatalystinthe
Wolf-Kishner reduction. Thuswewishtoreport Wolf-
Kishner reduction catalyzed by strong base anion-ex-
changeresin. The catalyst can beregenerated by acti-
vationi. e. by treatment with 10% NaOH.

2.EXPERIMENTAL

All thereagentswere purified by methods reported
inliteraturd®®. We have carried out Wolf-Kishner re-
duction of aldehydes and ketones by using strong an-
ion-exchange resins such as Amberlite IRA 400,
Amberlyst A26 and Indion 820 in presence of hydra-
zine hydrate and ethane diol solvent under reflux and
stirring conditions. Strong anion-exchangeresinswere
prepared asfollows. Theorigina resinswerewashed
with del onised water, then exchanged with 10% NaOH.
Finally washed with deionised water until it wasneutrd,
dried at room temperature and stored in desci cator un-
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til use. All the productswere characterized by their phys-
cal congtantswith literaturedata.

General procedurefor stronganion-exchangeresn
catalyzed wolf-kishner reduction

A mixtureof aldehyde or ketone (10 mmole), hy-
drazine hydrate (10 mmole), strong anion-exchange

waswashed withwater (3X 10 ml). Then product from
filtrate wasextracted with ether.

After thisether was evaporated and further purifi-
cation wasachieved by distillation under reduced pres-
sure. All theproductsobtained arelistedin TABLE 1.

resins (10 g) and 25 ml of ethane diol were refluxed R—O?HO Resin, Reflux R;rCH3
W|thst|rr|nguntlltherea:thnwascompl_eted. Different Ar—cHo HOCHCHOH oy,
adehydesand ketonesrequired 50-65 min. for comple- Ar . Ar H
tion of reaction. The progress of reaction was moni- >:o Resin, Reflux ><
tored by TLC (Hexane: ethyl acetate, 9:1). After R HOCH,CH,OH R ™y
completion of reaction resinwasfiltered off. Theresin Figurel
TABLE 1: Walf-Kishner reduction of aldehydesand ketones
Rea." Yield (%) b. p.°C
Subsrate Product time  Amberlite Amberlyst Indion Obs.  Lit
(min.)  IRA 400 A 26 820 '
1 @CHO @CHS 55 82 92 86 110 110
o}
2 © 60 81 90 87 265 264
o}
3 @)‘\ @A 55 80 88 85 135 136
4 <:>:o <:> 50 78 89 80 81 81
CHO CHs
5 ©i E:[ 60 77 84 82 226 225
NO, NO,
6 OZN—@CHO OZN—@CHg 55 75 87 79 238 238
o}
7 @Ek @E\ 65 78 85 82 196 197
OH
OH
o}
I
8 60 82 88 86 218 218
HO
Ho~
o}
©/\ 60 85 90 87 159 158
~
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Rea." Yield (%) b.p.°C
Subsrate Product time  Amberlite Amberlyst Indion Obs  Lit
(min.) IRA 400 A 26 820 ' '

i
10 /©/\ 55 89 92 Q0 205 204
O.N
O,N

55 83 90 88 245 245

i
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B
Br

3. RESULTSAND DISCUSSION

In conclusion we have devel oped apractical Wolf-
Kishner reduction procedure using strong base anion-
exchangeresinasacatayst (SCHEME 1). By com-
paring theyields, using different anion-exchangeresin
asacatalyst for Wolf-Kishner reduction, itisfound that
Amberlyst A26isbetter catalyst ascompared to other
resins. Thusthe order of reactivity of thethreebasic
anion-exchangeresnsisasfollows.

Amberlyst A26 > Indion 820 > Amberlite IRA 400
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