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In investigations reported from several laboratories a-sulfonyl 

carbanions generated from optically active precursors have been 

shown to be capable of maintaining their asymmetry. 1,2,3 The stu- 

dies on a-sulfonyl free radicals which we wish to describe here 

were undertaken with the intention of determining the effect of 

a sulfonyl group on the stereochemistry of an adjacent radical 

center. Our approach to this problem was to study the stereochemical 

fate of a sulfone, III, formed by the decomposition of an optically 

active a-sulfonyl peroxyester, II, a reaction proceeding via the - 

Intermediacy of potentially asymmetric a-sulfonyl free radicals. 

* Grateful acknowledgement is made to the Donors of the Petro- 
leum Research Fund of the American Chemical Society for their 
generous support of this research. 

** National Science Foundation Summer Teaching Fellow, 1964. 
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(+)-2-Eenzenesulfonyl-2-methyloctanoic acid, I, [a]g5 ‘15 -5, 

was prepared by the method of Cram and Wingrove. 2c* Thionyl chlo- 

ride (15 ml.) was added to the acid (11.87 g., 3.98 x 10T2 mole), 

and the mixture was refluxed f'or 3 hours. ticess thlonyl chloride 

wasremoved by distillation, and the product acid chloride was 

added to sodium t-butylhydroperoxide (6.43 g., 5.74 x 10m2 mole) 

in 250 ml. of ice-cold ether. The resultant mixture was warmed 

to room temperature and allowed to stand for l'~ hours. In the 

next step it was washed with water (200 ml.), loo/. sulfuric acid 

(200 ml.), saturated sodium carbonate (200 ml.), and finally again 

with water (200 ml.). The ethereal solution was then dried over 

calcium chloride, the ether and excess r;-butyl hydroperoxide were 

removed by distillation at reduced pressure, and the t-butyl ester 

of 2-benzenesulfonyl-2-methylperoxyoctanolc acid (13.2 g., 3.56 x 

x The authors wish to express their appreciation to T. F. Wulfers 
for his gift of optlcaily pure (a)-2-benzenesulfonyl-2-methyl- 
octanoic acid and for his advice and also to Professor L. 
Singer for many helpful discussions. 



10-* mole, 9O"/0 crude yield) was obtained. Chromatography of 

the crude material on Florisil with pentane-ether solvent mixtures 

yielded 8.33 g. of pure peroxyester, II, [a]? +lO.g' (chloroform) 

as an oil. 

The decomposition of the optically active peroxyester, II, 

was first studied under vigorous conditions. The t-butyl peroxy- 

ester (0.93 g., 2.5 x 10e3 mole) was dissolved in 15 ml. of cumene, 

and the mixture was added over a period of 1 hour to 50 ml. of 

refluxing cumene and then refluxed for 2 i/2 additional hours. The 

solvent, cumene, was removed by distillation, and chromatography 

of the residue on a Florisil column using pentane and pentane-ether 

mixtures gave racemic (less than 5"/0 optically active) 2-octyl 

phenyl sulfone, III, (0.127 g., 5.0 x 10 -4 mole) which was identical 

with authentic (A)-2-octyl phenyl sulfone prepared by the decar- - 

boxylation of (+)-2-benzenesulfonyl-2-methyloctanoate.* - 

In another experiment the possibility that optically active 

III might be obtained if the decomposition of the peroxyester, II, 

were carried out in the presence of a very good hydrogen donor was 

explored. The peroxyester, II, (0.93 g., 2.5 x 10e3 mole) was 

dissolved in 15 ml. of cumene, and this solution was added over a 

period of one hour to 50 ml. of refluxing cumene containing 4-toluene- 

thiol (1.24 g., 1.00 x lo-' moie). The mixture was refiuxed for 

* For comparative purposes, (J)-2-octyl phenyl sulfone [c~]~~;l2.ti 
was prepared by the decarboxylation of the quinine salt 
(*)-2-benzenesulfonyl-2-methyloctanoic acid. A controi experi- 
ment showed that the optically active sulfone was not racemized 
by chromatography on Florisil. 
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2 l/2 hr. more, the cumene was removed by distillation, and the 

sulfone, III, (0.115 g., 4.5 x 10-4 mole) was isolated by chroma- 

tography on FLorisil. III was found again to be racemic. 

The peroxyester, II, was decomposed photochemically also. A 

solution of II (1.00 g., 2.7 x lom3 mole) in 35 ml. of isopropyl 

alcohol was placed in a reaction tube, the tube was evacuated on 

a high vacuum line (mercury diffusion pump) and sealed. The sample 

was then photclyzed through Pyrex with a 450 watt Hg arc Hanovia 

lamp for 24 hcurs at room temperature. After photolysis was completed 

the isopropyl alcohol was removed with a rotary evaporator, and 

the racemic sulfone, III, (0.076 g., 3.0 x 10 -4 mole) was isolated 

by chromatography. 

Although it seemed unlikely to us that racemization of the sul- 

fone, III, occurred after its formation (for example, by hydrogen 

abstraction reactions), this was a conceivable complication which 

we wished to cneck. (A)-2-Eenzenesulfonyl-2-methylbutanoic acid, - 

IV, was preparfed and then converted to the corresponding &-butyl 

peroxyester, V, by a route analogous to that given for II.* A solu- 

tion containing the optically active sulfone (-L)-III, (1.0 g., 3.94 

x 10 -3 mole) and the racemic peroxyester, (2)-V, (1.0 g., 3.18 x 

10 -3 mole) in isopropyl alcohol (35 ml.) was irradiated as described 

above, and the product mixture was analyzed by preparative vapor 

phase chromatography on a column of 5"/0 SE 30 silicone gum rubber 

* Satisfaccclry analytical and spectral data were obtained for V. 
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on Chromosorb W at 180". Isolation of the two sulf'ones, III (0.75 

;., 3.0 x 10-j mole) and VI (0.084 g., 4.2 x 10m4 mole), and mea- 

surement of their optical rotations revealed that III had retained 

its optical activity entirely and that VI was racemic. Hence, 

racemization of the sulfone, III, is not induced during the decom- 

position of the peroxyester. 

In an attempt to explore the stereochemistry of hydrogen ab- 

straction by the a-sulfonyi free radicals, the decomposition of 

the optically active Feroxyester, (J)-II, was carried out in (-)- 

menthoi. A solution of (")-II (i.5 g., 4.1 x lob3 mole) in 25 g. 

of (-)-menthol was heated at 100' for a period of 43 hr. The re- 

sultant mixture was dissolved in pentane and filtered through a 

Florisil column. The coiumn was then eluted with 500 ml. of ether, 

the e';her s0iver.L was evaporated, and the residue was chromatographed 

on Florisil with pencane and pentane-ether solvents. The fractions 

containin& <he suifone, III, were combined, and tne sulfone (0.073 

cl;., 2.9 x i0 
_!& 

mole) was isolated by preparative vapor phase chro- 

mato;;rapiTJ and found to be racemic.* 

Our experiments, thus, all indicate that racemic sulfone, III, 

is produced from che decomposition of the oy;ticalq sc~ive beroxy- 

ester, II. These observations can be expiained either oy 'the hy-- 

pothesis 3ac ;he intermediate a-suifonyl free radicais are not 

as;mmecric or that ;heg are asymmetric Li;-G do not alscracc iiydroCen 

atoms in a a,ereospecific f'asiiion (or Ly a combination of these 

-- --I__ - __~_._ 
.,, Of course, this does not precivde &e possiLility Yi?ai ocher 

op':ically active solvents an2 ether ex~er;mer;,al c..nd'Lcions 
nigi.L ie found which r;o.dld give riss.3 io tile i'orma:;'_,.. :.f' an 
oi_'-:icalY_;i active groducl;. 
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hypothese:;). This problem and other aspects of the stereochemistry 

of heteroatom-substituted free radicals are under further investiga- 

tion in our laboratory. 
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