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Introduction

A diethyl ether solution of three equivalents of lithium alu-
minum hydride with one equivalent of aluminum chloride
generates a mild reducing hydride known as ‘Aluminum Hy-
dride’ (AlH3).

1 This reagent is very useful in synthetic organ-
ic chemistry and is easily prepared in situ and used
immediately. Lithium aluminum hydride is a powerful re-
ducing agent that can reduce several functional groups. By
minimizing its reducing power, selective functional groups
can be reduced. In this regard, mixed hydrides have gained a
lot of interest in hydride chemistry. Adding a Lewis acid

could decrease the reducing power of lithium aluminum
hydride. AlH3 reduces a wide variety of functional groups.1

These include aldehydes, ketones,2,3 quinines, carboxylic
acids, anhydrides, acid chlorides, esters, and lactones from
which the corresponding alcohol is isolated as product. Sim-
ilarly, amides, nitriles, oximes and isocyanates are reduced to
amines. However, nitro compounds are inert to AlH3. Inter-
estingly sulfides and sulfones are unreactive but disulfides
and sulfoxides can be reduced. Tosylates are not reduced.

Abstracts

3LiAlH4 + + 3LiCl
Et2O, 0 °C

AlCl3 4AlH3

(A) Reduction of a,b-unsaturated carbonyls and esters: The conver-
sion of a,b unsaturated ketones, aldehydes, and esters into allylic
alcohols can be carried out with very good selectivity using AlH3.

4

However, DIBAL is a reagent of choice for this transformation but
is costly.4a Carboxylic acids and esters are rapidly reduced by AlH3

than LiAlH4 in presence of halides and nitro group.5

(B) Reduction of acetals: Cyclic acetals can be reduced to the half
protected diols, which has wide applications in carbohydrate
chemistry. For instance, acetals (benzylidene derivative) can be
selectively reduced to a monobenzylated diol.6

(C) Reduction of amides: During the reduction of amides to amine,
there is a competition between C–O and C–N bond and the cleav-
age depends upon the reaction conditions. This complication can
be avoided with AlH3. A quantitative yield of amine is obtained
within a short reaction time. Conjugated amine can be cleanly
reduced to allylic amines, whereas LiAlH4 reduces also the con-
jugated double bond.7 Reduction of b-lactams to azetidines can be
accomplished with AlH3

8 while ring opening was observed with
LiAlH 4.
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(D) Reduction of nitriles: The less basic AlH3 appears to be better
than LiAlH4 for reducing nitriles to amines.7

(E) Desulfurisation: Desulfurisation of sultones is rapid and
proceeds in good yields with AlH3, while LiAlH4 affords poor
yields with long reaction times.9

(F) Epoxide ring opening: With most epoxides, hydride attack oc-
curs at the least sterically hindered side to give the corresponding
alcohol.10 However due to the electrophilic nature of AlH3 com-
pared to LiAlH4, it is possible for ring opening to occur at the more
hindered side. With phenyl substituted epoxides mechanistic stud-
ies have shown that attack at benzylic carbenium ion or 1,2-hy-
dride shift followed by hydride attack gives products with the same
regiochemistry but with different stereochemistry.7,11 The stereo-
selectivity of AlH3 mediated epoxide ring opening reaction has
been studied in depth.12

(G) SN2¢ allylic rearrangements: Displacement of good leaving
group to give the rearranged allylic system can be carried out with
AlH 3.13 This reaction appears not to be sterically demanding as a
variety of displacements are possible.

(H) Preparation of allenes: Preparation of allenes from propargylic
system can also be accomplished.13 Most systems show a prefer-
ence for syn elimination. However, mesylates prefer an anti mode
of elimination. This same procedure has been used to prepare flu-
oroallenes.14

(I) Miscellaneous: Though alkyl halides are usually inert to AlH3,
facile reduction of cyclopropyl halides to cyclopropanes15 and
glycosyl fluorides to tetrahydropyrans is known.16
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