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We have reported the etereoeueoifio formation' and the deoon- 

position? by bases and aoids of s-1,2-diphenylethylene epi- 

eulfone (I). 

In the present paper, we report the reduction of the episul- 

fone by euch reducing agent8 ae sodium borohydrlde, lithium 

borohydride and lithium aluminum hydride, and deecribe the effect 

of aolventa on the reduction reaction. The results are summarl- 

zed in TABLE 1. 

The formation of dibenzyleulfone (III) is noteworthy since 

this new type of reduction3 involves the cleavage of the C-C bond 

rather than aleavage of the originally weaker C-S bond. 

The reduction mechanism appears to be 4s represented in SCHFm 

1. 

In this mechanism, we aeeume the four eentcred transition state 

II, because if aluminum hydride ion or borohydride ion would 

attack in a menner similar te eooxide reduction (SNZ back side 

attaak), SCHh%1? 2, to give II', the C-S bond is likely to cleave 

resulting in the formation of the eulfinic acid salt, IV. 
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1 TABLE 
Preduata (mole $) 

Metal 
EY4dA.9~ (*%I) Solventa T&~~;:;~;~yl BtEfg- m;,n, 

*ne - (II) 

la NaBX, 2 11 

lb NaBH, 2r1 

2 LIBE. 2:l 

3a LiAlx, 2 * 1 

3b LiAl, 2 I 1 

3s LiAlX, 2 * 1 

G Nrp 211 

5 LiY 2 11 

THF 15 33.1 66.1 0 

MeOB 15 0 85.1 0 

TXF 15 51.0 LO.0 0 

THF 15 

TYF 70 

Et,0 15 

TEF 15 

TEF 15 

0 w.6 0 

3.5 77.2 0 

9.0 65.1% traoe 

0 100 0 

0 100 0 

by the nuoleophilic attack 

where the electron densities 

Undoubtedly, this reaotion occura 

of BE," er AlH,,Q on the cf.-carbons, 

may be oonsiderably lower. 

It wan previously reported that &z-stilbene iz formed by 

the interaotion of metal oations with the oxygen atoms of the 

.eulfone group? 

The differenoe between lithium aluminum hydride and lithium 

borohydride (or sodium borohydride) as reducing agents Is 

particularly remarkable. Thus no dibenzylsulfonc (III) was 

formed when lithium aluminum hydride in TYF at 15-C was used, 

while, under the same conditions, the borohydride did give (III). 

As there is no differenos between metal aations, lithium and 

aodium (Expz. la, 21, the above reault sugeots that aluminum 

hydride ion may bo more rtrongly solvated in THF than the boro- 

hydride ion, which inhibits the attack of aluminum hydride ion 

on the d-carbon atoms of (I). 
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(IT11 
(W-L& No, M-Al, B) 

c6p5 W, 

‘C=C’ 

n’ ‘n 

SCHEME 2 

(I) 

This euggeetion is supported by conuarieon ef the reeulte of 

lithium aluminum hydride in TEF and ether (Exus. 30 and 30). 

In ether, aluminum hydride is lees solvated and has come ability 

for reduction. 

This is in aocordance with the solvent effects reported by E. 

L. Eliel et al. 
L 

Thus, In methanol, Erp. lb, (I) could not be 

reduced by sodium borohydride, due to the greater eolvation by 

methanol. 
I 
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Also, the small effect of reaction temoerature observed in 

Exp. 3b oan be interpreted in terms of a loner degree of 

solration at the hinher temoerature. 
5 
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