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Summary: Reductive removal or an allylic functional group proceeds most
easily and efficiently with nickel boride as the bond being cleaved
becomes a better leaving group ( e.g. OCH3<:OH<<OSiMe3<OCOCH3<OCOCF3)

Transformation of an ol ,B-unsaturated ketone A4 to an olefin B is
generally achieved through thioketal tormation tollowed by Raney nickel
desulphurization ( Route I ). The less attractive procedure is through the
allylic alcohol ¢ which on hydrogenclysis or metal hydride reduction furnishes
the required oletin B ( Route II )} Reaction conditions employed in both
these proceaures may not always be compatible with the sensitive functionalities
present in a molecule where this transformation is desired.
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Recently reductive removal of various allylic functional groups has
been effected using lithium trietnylborohydride in the presence of a little
tetrakis ( triphenylphosphine ) palladium ( 0 ) and triphenylphosphine in
ref luxing THFz. Our interest in the use of silicon reagents3 led us to
discover recently that allylic silyl ethers are reductively cleaved by nickel
poride to furnish olefins in moderate to excellent yields4. Since some of the
allylic silyl ethers were found to hydrolyse quickly under the reaction
conditions, it was observed that allylic alcohols are also converted into the
corresponding olefins albeit in a lower yield., A study of the reaction of
various aliylic tunctional groups with nickel boride then revealed that
acetates are most etficiently removed to furnish olefins in excellent yields5
( Table I ). It is evident from Table I that the rate of reductive removal of
an allylic function is increased as the bond being cleaved becomes a better

leaving group. Although trifluorocacetate Jlc & p-bromobenzoate le are most
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Reductive removal of allylic tunctional groups

Raney nickelZ,
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with nickel boride and

Substrate E Reagent used Time/r.t. E % Yield of (2)

la Nickel boride 6 hr 80

ib Nickel boride 10 min 98
Raney nickel 7 hr 70

1lc Nickel boride 5 min 98

id Nickel boride 10 min 98
Raney nickel 4 hr 90

le Nickel boride 5 min 98
Raney nickel 5 min 60b

1f Nickel boride 6 hr 80°
Raney nickel 8 hr No reaction

1g Nickel boride 8 hr No reaction
Raney nickel 8 hr No reaction

1h Nickel boride 8 hr No reaction
Raney nickel 6 hr 60

8A11 reactions with nickel boride were carried out in dry diglyme using the

procedure mentioned in Ref. 4. Raney nickel was prepared according to the

procedure given by I.,A. Vogel, "Practical Organic Chemistry" Longman, Green &

Co.

Ltd, London,

1968, All reactions with Raney nickel were carried out in

EtOH., The reaction mixture was continuously stirred till tlc indicated that

no further reaction is taking place.

b30% of 1d was also obtained,

CAltnougn the reaction or la and Lf with nickel boride gave identical yields

of 2 but with various other substrates it has been observed that allylic

silyl ethers give better yields of the olefins than the corresponding alcohos.

Reaction of cholest~4-en-3-one with nickel boride and excess sodium

borohydride gave only 10% yield of 2.
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e¢asily cleaved but preparation of the rormer from the ailylic alcohol la is
attended with poor yield. Since acetates from primary or secondary allylic
alcohols and trimethylsilyl ethers from tert-aliylic alcohols can be obtained
in almost quantitative yield and the subseqguent reductive removal with nickel
boride is carried out under extremely mild reaction conditions, it appears
that this would prove to be a very userul procedure tfor achieving
transformation of 4 to g?

It has been reporteu that nickel boride acts as a selective
hydrogenation cataliyst and some reduction also occurs under similar reaction
conditions as described by usz However no reduction of the double bona has
been observed during the preparation ot cholest-4-ene 2 from the substrates
given in the Table I and in several other substrates stuaiea by us except 3.
Reaction of 3 with nickel boride turnishea a mixture of three products 4, 3
and 6 in 30% yield each; the latter two are clearly the result of reduction
of the double bona.

Comparative study of the two catalysts, nickel boride and Raney
nickel8 { See Table I ) reveals that the former is indeca a superior reagent
ftor the reductive removal of an allylic acetate and the latter is superior for
the reductive removal of an allylic benzyl ether group? The above observation
could be made use ot where selectivity is redquired.

When the reaction of 1b with nickel borice was concucted in C,HOD
under refiux, it resulted in 20% incorporation of deuterium at C-3 in 219

A more detailed stuay on cis-trans isomerization of the double bond
under the reaction conditions, efrect of solvent, temperature and that
of the presence of a ligand is in progress,

When our manuscript was under preparation, Dr. T.G. Back reported the
11

reductive aeselenization of selenides with nickel boride
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