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We wish to report the flrat example of equilibrium control of the ratio 

of dlsulfoxlde epimere formed by the oxidation of gem-dlsulfidea (thlo- 

acetals). Benzophenone bls(benzylthlo) acetal (1) was rapidly and quantita- 

tively converted at O-4' into a mixture of the eplmerlc disulfoxldes, 2a and - 
2b, In a ratio that continued to change progressively even well after the 

oxidation wai3 completed. Spontaneoua interconveralon of these epimers was 

also observed In a chloroform solution originally containing only one epi- 

mer. These obeervations suggest that kinetic & equilibrium control are 

responsible for the proportion8 of 2a and 2 in the reaction mixturee. - 
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These results are very surprising in view of those recently reported by 

Tauchlhashl' who concluded that the epimer ratio6 of a series of unsubstl- 

tuted-methylene dlsulfoxldes, RS(0)CH2S(0)R', prepared from the monosulfox- 

Ides, depend & on kinetic control. The methylene dlsulfoxlaes showed no 

tendency to eplmerlze, an observation apparently in agreement with other re- 

ports describing the preparation and isolation of similar dieulfoxicle epl- 

mers.2-4 

Conversions of 1 into 1 with 2 MCPBA In CHC13 at O-4' were virtually 

completed irithin 3 min,5 and epimera 2a and 2b were easily distingulehable 

by their respective CH2 AS quartets. 6- - The reaction mixtures were washed with 

aq NaHSO 3 and NaHCO 3 
or treated with dry NH 

3 
and the organic layer wae con- 
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centrated to an 011; trituration with pentane-Et20 provided white crystals 

of 2 (85-go%), mp 98-100'; nmr JcDc13 7.80-7.00 (m, Ph), 3.84 and 3.37 

(AS 9, J = 12.5 Hz, CB2 of 2a) :nd 4.02 and 3.34 (AB q, J = 12.5 Hz, CH2 of 

2b). - Examination (nmr) of the reaction mixtures indicated that 2 and z 

were present in a ratio of 42:58 after 3 min at O-4'. 35:65 after 10 mln at 

O-40, 28:72 after 30 mln at 25', and 25:75 after 70 min at 25'. 

Eplmer 2a (10-15s) wa8 isolated when the reaction was terminated wlth- - 
In a few minutes and the product was recrystallized (CHC13-Et20) without de- 

lay; mp 101-102°; ir,$z",i4 _1 1055, 1074 and 31ZBr 1050, 1070 (d, ve, S-O 

str; there wae no C-S-O abio?ption of the correepondlng sulfone5) i nmr, 
PDC13 7.80-7.60, 7.60-7.40, 7.35-7.00 (3 groups of complex multiplets, 20 H, 

Ph) and 3.84 and 3.37 (AB q, J = 12.5 HZ, 4 H, CH2).7 

Epimer 2b (lo-15%) was Isolated when work-up was delayed and recrystal- - 
lizatlor. was allowed to proceed over an extended period; nmr, 6 cDc13 7.80- 

7.40, 7.35-7.00 (2 groups of multiplete, 20 H, Ph) and 4.02 and 3.34 (AB q, 

J = 12.5 Hz, 4 H, CH2); mp and ir Were identical with those of a.7 

A CDCl:, solution of one pure epimer in a closed nmr tube gradually 

indicated the formation of the other eplmer. Oxidation of 1 2a or 2 _, -, 
quantitatively provided the same disulfone, mp 204' (dec).5 

The equilibration of 2 may be compared to the racemization of benzylic 

sulfoxides. Mlslow has shown that benzyl tolyl sulfoxide undergoes raceml- 

at 135* via a homolytic diesoclation-recombination mechanism, and the acti- 

vation energy for the racemlzation, 44 kcal/mol, was equated with the upper 

limit of the bond diseociatlon energy, D(PhCH2-SOTol). 8a On the other hand, 

alkyl and aryl sulfoxidea, whose carbon-sulfur bond dissociation energies are 

In the neighborhood of 56-69 kcal/mol, generally require temperatures above 

200' for racemi;atlon, and the procese occurs by pyramidal inversion without 

bond acieeion. Since benzylic carbon-sulfur bonds have bond dissociation 

energies 12-25 kcal/mol lower than those of the corresponding alkyl carbon- 

sulfur bonda,g the bond dlesoclatlon energies of benzhydrylic carbon-eulfur 

bonds should be lowered to a @-eater degree. For 2, therefore, the bond dis- 

sociation energy, g(PhCH2SOCPh2 -SOCH2Ph), should be in the neighborhood of 

20-30 kcal/mol, and homolytic dissociation-recombination would reasonably 

account for the observed equilibration of 2a-2b at O-25". In contract, the -- 
bond dissociation energies of unsubstltuted-methylene disUlfOXide epimere, 

IJ(BSocH2-sOR'), should be considerably larger, and their equilibration by 

either mechaniem would proceed too slowly to be recognized at moderate tem- 

peraturea. 
Ph h 

s 
2a - PhCH2+ + $CH2Ph - 2b - 

4 - - 
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Equilibration of 2 by the homolgtic processes is also supported by ob- 

servations not compatible with other mechanisms: 1) Equilibration in CHCl 
3 

was significantly faster in the presence of MCPBA, a free-radical progenitorf 

2) After standing for eeveral days (25'), reaction mixtures of g exhibited 

new resonances In the CH2 region which could be aesoclated with dlmerlzation 

products formed alowly from the equilibrating speciesa 10 and 3) Although 

pure G melted sharply at 101-102°, It was transformed into an Intractable 

pink viscous 011 when dissolved in CC14 and heated at 80' for 15-30 min, a 

result suggesting that free-radical reactions involving CC14 were initiated 

during the equillbratlon.lO* " 

The meso and g assignments reported for the unsubetltuted-methylene 

diaulfoxide epimers have been based on ;h; non-equivalence and equivalence, 

respectively, of the methylene protons. - The absence of these correspon- 

ding protons In 2 precludes the direct application of this technique. How- 

ever, tentative asalgnments of 2a-meso and 2b-dl were deduced through an ex- -- -- 
tension of this technique. Thus, of the two epimers, a exhibited the more 

complex phenyl-proton resonance, an observation which was associated with 

the non-equivalent gem-diphenyls of the meso structure. 
12 

In support of these 

assignments, our data (extrapolated, t=bO) suggest that 2a may be the kinetl- - 
tally preferred epimer; in all of the kinetically controlled oxidations re- 

ported by Tauchihashi, 
1 
the meso (erythro) dlsulfoxide predominated. A de- 

tailed Investigation of these phenomena is in progresa. 13 
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