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AS~RIC =UCTZON 3Y THIS STBRBOMUTATION OF RACltBIC IIGTHIIL PHBWYL SULF'OXIDB 

Krang-Tlng Llur* YunpChien Tong. snd Yls-Bm Clang 

Daprrtmmt af Chemlrtrg, National Taiwm Uklver6ity 

Taip61, RIpublio of China 

a Dim& CmVOr6iOU Of rEtCeP%C ldihgl ph6nyl 6tifOXld6 into OptiC6lly 

6otlve form (nm%imtam 6,lS e.e.) by heating with optically mtive acids I166 

k6n oEmerV6d. 

Stwmmtrtrtlon involvi~ the racemiration of mulfoxidaa at the pyrialdal 

sulfur atam ha8 been thoroughly 6ttiird.1'2 lsagan and EOIICrkII6 reportrd th6 

fir& ex6mfl6 that the irradiation of XWXI~~C Hthyl p-to2yl 6ulfoxld6 in th6 

I#666IMMl of Optioally 6CtiV6 66nSititOr WV6 th6 rulfoxfds with 2,25$ 6.6u3 

HOU6V6&, a ?I6&.1&16 arrymmstrio induction ua8 reported Wh6n racmic mthyf 

&-naphthyl 6ulfoxlde ~86 irradlsted In a chOle6teriO liquid aryrrtal mediua.4 

Although it war etatsd that5 in erimllar aedla tha interconverrion of racsafa 

rulfoxidea took place thermally to ylsld O-99 exce66 of on6 emant1o6er. the 

detaila of experimental msthedr were important far reproducing the86 rerults.4 

Is now rlrh to r@pcr2 an auily reprcduclbls way of 66y~meb?ic h¶UeZl~ for 

6tifOxid66 8y the 6t6r6omutathn With Optif.?ti~y lCtiV6 aoid6. 

Th6 pianssred work done by HlSlow and coworker6 har shown that optlarlly 

active uulfoxid~er r8caaise at high temperature and/m in the prslrenaa of acid, 

and in many caom it rocoapar1l~6 with raductlon or dsoompa61tlon.1a It would 

then k into optiaalIy rctiv* 

form had the acldlo medium W al60 an optically rctiv8 ona. Iklemd, heating 

of ZW?@mio methyl phony1 rulfoxlde w with (+I-cmtphormlfonid acid @j in 
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aqueous ethanol re6ultb in 6n 

of 6.M. 

a6ymetrb induction with maximm optical yield 

Two milliaoh6 QfA6lld 30 mm01 of _2_were dlasolved in 5 ml of an oxygen-fret 

solvent, and the solution was sealed 5.n an ampule under nitrogen. It was then 

heated at oertain tem@rature for certain length of the. The Bulfoxide uaa 

extnrcted with bensrne, malysed by ga6 chromatography (Carborax 201), and 

I8elated w column ahromato&raphy (6ilica gel). The optical ratatien of the 

reCOVeredtl;W&B measured, and the percent rmntioasrio exce66 ~66 calculated, 

Pertinent data are lieted In Table 1. 

Table 1. A6metrio Induction of Iothyl Phenyl Sulfoxide 

with (+)-Campher8ulfonia Acid 

Solvent Teap, aC Time, dry WJD of recovered2 I3.e.. I b 

EtQR 100 2 -3.58O 24 

95s Eton 100 2*5 -10*87O 6,l 

90 5 -6.02 3.9 

80 11 -5.85 3.3 

80% BtoX 100 3 -6.51 3.7 

R20 100 2 -1.36 0.8 

a b 
In chloroform, RamI on the highert reported erpecifio rotation, 6ee 

b. Folli, D. faro66i, F. Wontanarl, and C. Terre, J. m. &g. (g), 1317 

(1968). 

The meet suitable condition for thi6 conv6rsion is likely to be the une of 

& in 95% ethanol at 100% for 60 bows. Bnuktiomerlc excem of gmatbr than 

6.1% would not be faMd even if more& or Ie6e 6olvent 118 employed. The u6e 

of 1886 &led to lowar extant of convexuion. Keating of A alone in a neutral 

ehlral medium, ruch a6 I-)-2_rethyl-l-butanol or (-I-menthyl methyl ether, 

afforded Only a negligible ermntiomerlc exae68. Cmmequently, a ohir61 acid 

i6 e#mnti&l for thi6 8teremutatiOn. Reaction at hi&hrr temperature aaured 
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conridorablo amount of decomposition. Uoroover, the yield of the enr$ched 

(a)-(-)-d_radually deereared with prolang hoatlng (Table 2). Obvfously the 

observed enriohrent of (g)-&iis not due to the enantioeelectire deetruation 

of @)-A* Ox the contrary, the g iromer decompaaed more rapidly than the g 

iaomer did in ths prerence of& for the treatment,of the optically active 

(a)-1 (3.32 e.e.1 under the mame conditions brought about a nearly mmplets 

raoemluti4m. A miailar phenomenon wa8 also noted when an optically active 

eulfoxide use irradiated in aholasterio mediuza. 4 

Table 2. Stability of Methyl Phony1 Sulfoxide in 

the Presence of (+)-Camphormlfonic Mid' 

Sulf oxide Tire, day E.0. of h $ Reuovery of& sb 

%I 1 3.4 98 

2 5.2 96 

2.5 6.1 95 

3 4.6 93 

-1= 2.5 0.0 93 

a 
l[n 95s ethanol at lfiO°C. 

8 
cz ImaIysL. 'E.e. 3.36. 

Evidently, these results indicate a new type of aaymaetria Induction, in 

uhLoh thn racealcLi8 directly converted into nn enantiomerically rnrichrd 

one upon interacting with an optioally active aaid at elevatad temperature. 

fn addition, our preliminary data aleo suggest that the configuration of the 

rsaultant_Lright depend on the configuretion of the chiral acid employed. 

For example, the u6e of (2&, 3g)-(+)-tartarfa acid led to the (a)-(-> immer 

of 4.6s ereg similar to the carre in which (E)-(+)-c~phoreulfonio ac%d was 

employed, uhereae the u6e of (29, 3s)~(-)-tartario acid led to the (B)-(t) 

isomer of 4.Ma.e.. This is aiailar to the etereochemical consequence found 

ln our previous work on the aeymmetrlc oxidation of rulfldee to eulfoxidee. 6 

Further study in this respect i6 in progrem. 
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