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SELECTIVE REDUCTION OF CARBONYL COMPOUNDS BY DIPHENYLSTIBINE1

Yaozeng Huang(Y.Z.Huang), Yanchang Shen, Chen Chen
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345 Lingling Lu, Shanghai, People's Republic of China

Summary. Carbonyl compounds were selectively reduced by diphenylstibine in the presence

of Lewis acid.

Numbers of metal hydrides and organometallic hydrides are able to reduce carbonyl com-
pounds. Every hydrides has its own characteristic feature. However, no report is given in
the literature concerning the reactivities of metal hydrides of main group V other than the
addition of stibine with C=C and N=N bondsz’3. We found that in the absence of Lewis acids,
diphenylstibine alone did not react with carbonyl compounds, but in the presence of Lewis
acid, it did react at mild conditions to afford, after hydrolysis, alcohols in excellent
yields.
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At the same conditions, diphenylstibine did not attack esters, acid chlorides, alkyl halides
or olefins. Therefore, diphenylstibine would be expected to reduce carbonyls selectively.

With a,3-unsaturated cyclic ketones, diphenylstibine gave 1,2 or 1,4 reduction product
(Entry 6 and 7), while with g, 8-unsaturated aliphatic carbonyl compounds, reduction occurred
at the C=0 position (Entry 4 and 5). When a mixture of aldehyde and ketone, e.g. benzaldehyde
and acetophene or l-dodecanal and 4-methyl-3-cyclohexen-l-yl methyl ketone was allowed to
react with diphenylstibine, aldehyde was reduced preferentially.

Several Lewis acids are effective for the diphenylstibine reduction. The effectiveness was

roughly compared by the yield of following reaction:

PhZSbH/Lewis acid/THF
CHsCHO r.t. Zh Celt5CH,OH
AlCl3(1002), TiCl4(100%), SnC14(74%), ZnClz(ZSX).
The typical procedure was as follows:

1.0-1.1 mmol of diphenylstibine4 was injected to a THF solution(2 ml) of 1.0 mmol of car-

bonyl compound under nitrogen. After adding l.l1 mmol of anhydrous AlC13, the mixture was sti-
rred at room temperature and monitored the disappearance of reactant by NMR. The mixture was
hydrolyzed either by 10% HZSO4 or by 10% NaOH solution. The resulting substance was extracted
with ether or benzene and the organic layer was washed with water, dried and evaporated to re-
move the solvent. The residue was chromatographed on silica gel. The product was distilled or

recrystallized and identified by comparison of physical constants, IR and 1H-NMR, with the data
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reported in the literature. The results are shown in the following Table.

Reaction
Entry Substrate Time Product Yield b.p.(m.p.)
(hr) % (°c/torr)
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5 ~0 o OH 99 22-24(24)

2 /O/\ 96 210(212-3)
4] OH
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5 w 2.5 @i\)\ 95 128715
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2 gs 6sP 224(221-2)
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; Oi:f 2.5 (j::/ro 47 241(246)
5
o
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AN Y
8 ©/\/\ 2. ©/\/\°H 90 256(257.5)
9 @0 2 98 205(206.5)
\
o @\/OH 79 170(171)

4
11 26 d
. 57 202(203. 6)
% OH
13 O <) 3 89° 135.5-7 (139-140)
0 OH

Data reported in literature.

a.

b 5

On the basis of NMR data, the ratio of dihydrocarvon : isodihydrocarvon is equal to 7:37.
CAccompanied with 20% B~decalol.

dReactant recovered 29%.
eBy comparison of NMR data of known configuration6 with the product of entry 13 we assign that

it is a meso form.
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