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Introduction could decrease the reducing power of lithium aluminum
. . . - hydride. AlH; reduces a wide variety of functional grodps.
A diethyl ether solution of three equivalents of lithium aluThese include aldehydes, ketoRésguinines, carboxylic

Scids, anhydrides, acid chlorgleesters, and lactones from

generates a mild reducing hydride known as ‘Aluminum Hy: : o .
dride’ (AlH,)  This reagent is very useful in synthetic orgar¥Nh'Ch the corresponding alcohol is isolated as product. Sim

) . ; . . . ilarly, amides, nitriles, oximes and isocyanates are reduced to
ic chemistry and is easily prepared in situ and useﬁ]y 4

: diatelv. Lithi lumi hvdride i ful ines. However, nitro compounds are inert to AlAter-
immeaiately. Lithium aluminum nyande 1S a poweriul ré-ogiingly sylfides and sulfones are unreactive but disulfides
ducing agent that can reduce several functional groups.

A ; ; . Md sulfoxides can be reduced. Tosylates are not reduced.
minimizing its reducing power, selective functional groups

can be reduced. In this regard, mixed hydrides have gainey iy, & aci, —=22%C _ Ak, + 3L
lot of interest in hydride chemistry. Adding a Lewis acia

Abstracts

(A) Reduction of ¢, #-unsaturated carbonyls and esters: The conver-

sion ofo,B unsaturated ketones, aldehydes, and esters into ally

alcohols can be carried out with very good selectivity using, AIH // .
However, DIBAL is a reagent of choice for this transformation bt

is costly*2 Carboxylic acids and esters are rapidly reduced by Al

than LiAlH, in presence of halides and nitro gréup.

OH

B C
A B c

LiAIH, 65% 17% 18%
LIAH4/AICI3  100% - -
NaBH,/MeOH - - 100%

(B) Reduction of acetals: Cyclic acetals can be reduced to the ha'* .

. . X . . ~ (o) LiAIH4/AICI3 OH
protected diols, which has wide applications in carbohydrc| >—ph |
chemistry. For instance, acetals (benzylidene derivative) can o EL,0, 83% O oh

selectively reduced to a monobenzylated 8liol.

(C) Reduction of amides: During the reduction of amides to amine
there is a competition between C-O and C—N bond and the cle
age depends upon the reaction conditions. This complication «

O}/NH CFs }«NH CFs
| | on condi S cor . HNV,,ZS LIAH/AIC, N \) 5
be avoided with Al A quantitative yield of amine is obtained r” \‘/ HE 870 [ ke T
within a short reaction time. Conjugated amine can be clea CFs | P
reduced to allylic amines, whereas LiAlkeduces also the con-
jugated double bontiReduction of3-lactams to azetidines can be
accomplished with Alf while ring opening was observed with

LiAIH .
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(D) Reduction of nitriles: The less basic Allappears to be better N _ NH,
than LiAlH, for reducing nitriles to aminés. | CN LIAIH4/AICI; | S
x/ 7 Et,0, rt. x/ F
50-73%
X = 4-F, 2,4-Fy, 2,3,4,5,6-F5
(E) Desulfurisation: Desulfurisation of sultones is rapid anc
proceeds in good yields with AlHwhile LiAIH, affords poor
yields with long reaction timés. LiAIH4/AICI;
Et,0, 61%
OH
(F) Epoxide ring opening: With most epoxides, hydride attack oc- L
. : . . IAIH4/AICI;
curs at the least sterically hindered side to give the corresponc O;\H/ m
alcohol*® However due to the electrophilic nature of Alebm- 65%
pared to LiAlH,, it is possible for ring opening to occur at the mor © OH
hindered side. With phenyl substituted epoxides mechanistic st
ies have shown that attack at benzylic carbenium ion or 1,2-I @ AlDs . Q”OH
dride shift followed by hydride attack gives products with the sar RE O':‘ e o
regiochemistry but with different stereochemistty The stereo- Pi" o D Ph
selectivity of AlH, mediated epoxide ring opening reaction has
been studied in depfh.
(G) S\27 allylic rearrangements: Displacement of good leaving +
group to give the rearranged allylic system can be carried out w PPhs X=
AlH .23 This reaction appears not to be sterically demanding a: LIAIH,/AICI;
variety of displacements are possible. EL,0, 77%
(H) Preparation of allenes: Preparation of allenes from propargylic, HH "
system can also be accomplishgd/lost systems show a prefer- — LiAIH4/AICI3 . .
ence for syn elimination. Howeneanesylates prefer an anti mode 7% 4 oh 7 oh
of elimination. This same procedure has been used to prepare  _ anti
X =OH, OMs, Br syn
oroallenes?
(I) Miscellaneous: Though alkyl halides are usually inert to AIH E
facile reduction of cyclopropyl halides to cyclopropahemnd gno LIAIH4/AIC],
glycosy! fluorides to tetrahydropyrans is knotin. }
BnO\\\ “OBn 90% OBn
OBn OBn
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