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Summary -The first example of stereospecific oxidation in the gem-disulphide series 
2_ _____a._>- -L--2-_, ____L__, __.2>____ ~_~2_____r _L_ _~_____,__L__-l lY re&wrrea; vnemrC.zlr, specmd~, aid ii-ray ev~aence ~nu.tcarcu me s~ereve~eccrun2C 
discrimination between two modes of approach of electrophile in the conversion to 
meso-2,2-bis(methylsulphinyl~-~,3-diphenylpropane (23. 

The reaction of thioacetals with two equivalents of peroxy acids generally af- 

fords epimeric gem-disulphoxides, the ratio of epimers being subject to kinetic 

and/or equilibrium control.' We wish to report the first example of stereospeci- 

fit oxidation in this series. 2,2-Bis(methylthio)-1,3_diphenylpropane (1) was 

smoothly oxidized to the corresponding meso-disulphoxide 2 with m-chloroperben- 

zoic acid (CHc1~,-15~). After the usual work-up' yields of 2 were almost quanti- 

tative;* m. p. 115O; max (KBr) 1040, 1028 cm-'. The study of conformational pro- 

perties in solution by NMR"' indicated a tram-gauche orientation of sulphoxide 

oxygens and of diastercotopic5 phenyl groups: 'HNMR(CDCls 1, 6 7.42,7.25Imc,lOH,si 

and rePh), 3.56(s,2H,siCHs), 3.13(s,2H,reCHz), 2.40(s,6H,SOMe);' "CNMRICDCls), 6 

133.5-127.5(Ph),73.3(~), 35.4(t,reCHz), 34.4(q,SOMe), 28.9(t,siCQ). In boiling 

toluene 2 undergoes a stereospecific elimination of sulphenic acid to give (k)-Z- 

olefin 1 (90%);' m.p. 105-6O; wax(KBr) 102Ocm-'; 'HNMR(CDC13) r 6 7.33, 7.24 

(mc,10H,Ph),6.64(t,lH,=CH-,4J3), 3.94(ddd,2H,CH z ,'J 16), 2.53 (s.,3H,SOMe) ; 6 13CNMR 

(CDC13 1, 6146.6~s,C2),138.1-126.8lPh),135.4(d,Cf), 38.5(q,SOMe), 31.8(t,CH2). 

The constitutionally isomeric monosulphone &7 displayed an unexpected coales- 

cence of the methyl proton signals: 'HNMI?(CDC~J ), 6 7.32(m110H,Ph),3.26(dd,4H,CH2 

'J14,Av 22), 2.44(s,6H,SOzMe+SMe).6 Anisotropic shielding influences associated 

with trans-gauche orientation of phenyl groups are consistent with the preferred 
"fi-c1--&l-- IL 4. L"III"L,LIQCL"II "I Gii Zdditieii Gf Pr(FGDjs 

the signai 'rJBg resoived into two sing_ 

lets of equal intensities. 13CNMR(CDC1~), 6 134.0-127.61Ph),74.4(s,Cz), 39.2(q, 

SOzMe), 38.4(t,CHz), 13.3(q,SMe). 

The conformations of 2 and 1 resemble that of the parent gem-disuiphide 1. The 

fitting of gauche-gauche methyl groups into the tPa?Z8-QaUChe gem-dibenzyl locks 

two diastereomorphic conformations la and lb - -. In either case the attack of oxygen 
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on the sulphur atoms takes place from the least hindered side (Scheme). 
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SCHEME. Only one of two enantiomorphic conformations is depicted, and hindered lone-pairs 
are shaded; 1, m-C1C6H4C02H ; iJ, KMn05 ; iii, exess of i; in, ltP/toluene. - 

The crystallographic data reveal that the dibenzyl lock actually owes its ef- 

ficiency to the syn-axial interactian of kwns-gauche phenyl groups with the 

sulphoxide lone-pairs in 2. 

CrystaZ data: crystals of 2, C17H2002S2,are orthorhombic,space group P21212~, 

with a=14.137, b--13.518, c=8.480 i, V=1620.6 ~3,Dm=l.31gcm-3, D,=1.313 gem-31 2~4, 

X=1.5481i. Intensity data were measured on a Philips PW-1100 automatic four- 

circle diffractometer using Cu-KQ radiation with a graphite monochromator. The 

structure was solved by direct methods using SULTAN 76.8 In all, 1699 unique, 

non-zero reflections were used in analysis; full-matrix least-squares refinement 

gave the final R=0.037 (R,=0.048). Positional and thermal parameters defining the 

crystal structure are given in the Table. An ORTEP plot of the molecule 2 is 

shown in the Figure. Important conformational features: C(l)-S(l)...S(Z)-C(lO), 4 

gauche-gauche, 70.1°; o(l)-s(l)...s(2)-c(LO), z~syn,1.6~; &rePh/siPh planes, 88.9O. 

Nan-bonded interactions: short intramolecular contacts O(l)...H(102), 2.48(5),and 

C(12)...H(12), 2,55(4) A; intermolecular short distance 0(2)...H(llj, 2.41(4) A. 
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FIGURE. Clomputer-drawn model of 2.. 



Obviously, the particular stereochemical course of the conversion to 2 cannot 

be directed by steric effects, but must have an electronic ori.gin.g The stereo- 

specific frans-gauche approach of attacking oxygen atoms may be rationalized by 

considering the transition state. An interaction with the developing negative 

charge on the acid oxygen and/or repulsive secondary orbital interactions" be- 

tween the phenyl ring and incoming oxygen would be expected to exert a strongly 

destabilizing Influence in both the trane-trans and the gauche-gauche mode of 

attack on lb (Scheme). - 
Stabilities of 1;, 2, and 4 toward the oxidation beyond the dioxide level are 

consistent with such an interpretation. The crowded disulphone 2 can be prepared 

in 40-608 yields using a six-fold excess of m-chloroperbenzoic acid in chloroform, 

followed by careful evaporation of solvent and prolonged reaction in the solid 

state (5-7 days); m.p. 148-g'; unax(KBr) 1307,1293,1141,1127~~1; 'HNMR(CDC~J), 6 

7.33(mc,lOH,Ph), 3.58[s,dH,CHz), 2.97(s,6HIS02Me) .6 
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