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The Mechanism of the Reduction of Alkyl Halides with Sodium Borohydride 
in Dimethyl Sulphoxide 

By JOHN JACOBUS 

(Department of Chemistry, Clemson University, Clemson, South Carolina 29631) 

Szcmnzary The reduction of optically active tertiary been reported.1 Four possible mechanisms for this reduc- 
alkyl halides with sodium borohydride in dimethyl tion are shown in the Scheme: reaction of the halide with 
sulphoxide proceeds with racemization, presumably via DMSO to yield either an oxysulphonium or sulphoxonium 
an elimination-addition mechanism. salt followed by reduction (Path A), direct S N ~  displace- 

ment (Path B), elimination-reduction (Path C), or S N ~  
solvolysis and reduction (Path D). 

Reduction of an optically active tertiary halide allows a 
THE reduction of alkyl halides to hydrocarbons by sodium 
borohydride in dimethyl sulphoxide (DMSO) has recently 
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choice of the most probable path. Path A should yield 
hydrocarbon of retained configuration, t path B of inverted 
configuration, and paths C or D racemic product. 

RH 

NaBHq 

Me P a t h  C 
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Path B 1 tie 

SCHEME 

Reduction of ( -)-(R)-3-chloro-3,7-dimethyloctane2~3 (l), 
aDS3 -0.47 f 0.04" (neat, E l), in DMSO with 8 equiv. of 
NaBH, at 100" for 18 hr. afforded racemic 2,6-dimethyl- 
octane, aDz3 0.00 Ifrs 0.02" (neat, E 1). 

Either Path C or D is consistent with the observed 

stereochemistry. A choice in favour of C as the preferred 
mechanism is based on the following observations: the 
reduction proceeds slowly a t  85" with only ca. 10% reduc- 
tion occurring in 18 hr. Recovered (1) from this reaction 
has aDZ3 - 0.43 f 0.03" (neat, E 1), indicating that racemiza- 
tion does not occur before reduction. Attempted distilla- 
tion of the crude reduction product from a reaction con- 
ducted a t  100" for 18 hr. afforded a mixture of C,, olefins as 
the major product; however, treatment of the crude product 
with valeric acid under reflux for 2 hr. followed by normal 
isolation and distillation afforded 2,6-dimethyloctane (2), 
indicating the intermediacy of organoboron species which 
pyrolyse to olefins on attempted distillation at atmospheric 
pressure and which are hydrolysed to the corresponding 
hydrocarbon by acid treatment. The n.m.r. spectrum of 
the crude product is essentially identical to that of (2), 
indicating that normal anti-Markovnikov addition of BH, 
to the intermediate olefin(s) has occurred. 

The stereochemical results of the present reaction 
preclude its use for the correlation of configuration of alkyl 
halides and hydrocarbons. Elimination reactions of ter- 
tiary halides in the presence of lithium aluminium hydride 
have previously been reported;, however, under the same 
conditions secondary halides are reduced with inversion of 
configuration.5 

(Received, December 23rd, 1969; Corn. 1940.) 

t Provided that the sulphonium intermediate is optically stable. 
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