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Base-catalyzed equilibrations of g,¥-unsaturated sulfones (1) - a,p-un-
saturated sulfones (2) afford predominsantly trans-sulfonyl 2. When the struc-
ture of 2 necessitates a cis-sulfonyl juxtaposition with the B substituent (ae
in 2b), 1 predominates. These observations are undoubtedly related to the
large steric requirement of the sulfonyl group and are illustrated by a com-
parison of sulfide and sulfone systems (Table I).2'3 We have shown by D/H

TABLE I. ﬂILIBRATIONS‘! OF UNSATURATED SUI.«FIDESE AND S!JlJ."ONliJSg

a,f~Unsaturated isomer, % a

X B,Y¥~Uneaturated isomer, %
Trane-PhX Cis-PnX
X, _ AB3
PhXCH, CH=C
, "o, e, ol
s~ 0 52 48
80, {la) 28 (2a) 69 (2a*) 3
PhXCH, G=CH, P"> }K3
CHy
8 0
302I (lb) 70 (2p) 30
PhXGHOH=CHp F ""),___c/c“}
H3 Phx):c\cn3 Hy¢® H
8 (o} 46
80, (e) o (2¢) 1oo (2¢*) ©

L Equilibrations were carried out in both directions; 0%, indicates unde-
tectable quantities (nmr). 2 t-BuCK-DMBO, 25°. £ Et.N, 89°; pyridine, 115°,
t~BuOK-t-BuOH, 25°. 4 Geometric a.uignnenta were ver?fiod ref 3. @ Cf. refl}

f Equilibration also carried out in HI, 127°; the ratio of 1b:2b noted is an
average, the individual values dirrering somewhat with the medium.
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exchange studies that the cis-trans interconversions under these conditions are
not direct but proceed through the 8,¥Y~-unsaturated isomer formed from the re-

spective cigs- and trans-allylic anions (illustrated for the sulfones in Bcheme
I).h This process accounte for the equilibration of all the isomeric speciles.
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It can be concluded from the data in Table I and related reaultss that carbon-
carbon double bonds are substantially wore stabllized when substituted with
sulfide (3p +R) and alkyl (+I) grouﬁs thaen with sulfonyl (-I) groups and hydro-
gen atoms. Our data suggest that cis and trans isomere are electronically sim-
ilaer in stability and that the trans isomer predominates thermodynamically when
the cis structure is sterically restricted. This restriction is etrongly in-
voked by the bulky sulfonyl group but 18 much less notlceable in the sulfides.6
The sensitive interplay between electronic and steric factors is especially
apparent in the equilibration of sulfones 1lb/2b compared with that of the cor-
responding sulfides. The f,p~dimethyl substitution of the a,f-unsaturated iso-
merse 1s electronically stabllizing but sterically destabllizing; the former ef-
fect predominates in the sulfides (100% a,p lsomer) while the latter effect 1s
the more influential in the sulfones (703% 8,Y¥ isomer, ;9). The steric factor
and the lnnate stability of 3° carbonium ions probably account for the fairly
rapid equilibration attained when 2b is treated with HI (Scheme II). Generally,
a,p-unsaturated sulfones undergo addition reactlions with this reagent.7
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Direct isomerization of cis-sulfonyl 2 to trans-sulfonyl 2 was found to
proceed quantitatively in less than 4 min at 25° in CCly containing a small
amount of Brp, (e.g., 0.9 mmol of 2, 1.0 mmol of Bry, 24 g of cclk). No trace
of 1 wae detected. The trans-sulfonyl isomers (2a, 2¢) formed under these con-
ditions continued to react with the Brp very slowly forming mixtures of the

respective threo and erythro dibromides; complete reaction required ca. 30 hr.
Robertson, et al., have presented subestantial evidence indicating that addition
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reactions of a,B-unsaturated sulfones with Br2 are initigted by the nucleo-
philic attack of tribromide ion, Brj’.g We are suggesting, therefore, that
the lsomerizations as well as the addition reactione proceed with the forma-
tion of stable p-bromo-g-sulfonyl carbanions (3, 3’) which should undergo
rapld continuoue inversion and rotation in nonpolar aprotic eolvente,lo al-
lowing the two possible anti eliminations of bromide to occur. These rapid
revereible processes constitute an equilibration leasding to the thermodynam-
ically favored trans-sulfonyl 2. The wuch slower irreversible reaction of Bro
with the equlilibrating carbanions 3 and 2'11 would account for the non-sterso-
specific formation of diastereomeric dibromides12 in a ratio that 1is kinetle-
ally controlled (Curtin-Bammett Prinolplolg) regardless of the equilibrium
concentrations of the two carbnnions.l These processes are summarized 1n
Bcheme III.

2 r, [BrBrBrHBrBr :é’rﬂ- + Br'
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s 7 7, .
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Br/ cg} Scheme III BY HY" 3
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