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It has been shown that protonatlon (or deuterlatlon) and methylatlon 

of llthro derlvatzve of benzyl methyl (L) and benzyl t-butyl sulphoxlde 

(2) proceed with Inverse stereochemlstry 
1 

In these reactlons, although 

there 1s still room to debate, It has been suggested that the protonatlon 

occurs wzth retention whereas the methylatlon proceeds with conflguratlonal 

InversIon at carbon 
lb-d Thus quenchlngs of a-llthlobenzyl methyl sulpho- 

xlde (2) wzth deuterxum and methyl catlon g=ve predominantly (ca. 19 : 1, 

in THF' at -70°) (CS,SS)-a-deuterlobenzyl methyl sulphoxzde (A) and (C&?,Ss)- 

1-phenylethyl methyl sulphoxlde (A), respectively. Durst reported later 

that quenching of the llthlo derlvatlve of (2)-L with acetone gives 

predominantly (15 1) the corresponding @-hydroxyalkyl sulphoxlde (5) 

of (CR,SS)-conflguratlon 2 The stereochemlstry of this reaction therefore 

colncldes wxth that of the protonatlon reactIon. 3 We here report that 

the conflguratlon at carbon of a-methylsulphlnyl phenyl acetlc acid (z), 

produced preferentially by carbonation of (2)-l, 1s also (R) 

A tetrahydofuran solution of (5)-I (6.2 g, 40 mmol), (a)D +71° (EtOH, 

71 '$ optIcally pure4) was treated with 1.1 equlv. of n-BuL1 under nitrogen 

at -70° and this was quenched with carbon dloxlde (dry Ice) An ozly 

product5 which preclpltated (4 g) was crystallized on treatment with ether. 

Recrystalllzatlon from chloroform gave pure a-methylsulphlnyl phenyl acetlc 

acid ('j'), 2.4 g, mp 105’ (clec ) 6, ((L)D +182O (acetone). This was methylated 
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with CH2N2 to give methyl Gmethylsulphlnyl phenyl acetate (f3), 84 $, mp 

129O, (a)D -130° (acetone).6 A solution of g (0.64 g) 111 methylene chloride 

was treated at room temperature wztb 1,5 g of O,O-dIethy dlthlophosphorlc 

acid 7 for 4 h. Work-up on the reactlon mixture and purlflcatlon by prepa- 

ratlve layer chromatography (benzene + n-hexane = 4 1) gave 011~ sulphlde, 

methyl a-methylthlo phenyl acetate (,9)6, 0 5 R, 85 %, (a)D -36’ (CHC+ 

OptIcally active @)-methyl Ci-methylthlo phenyl acetate (g), 

(a)D -68O, has been obtalned by DLtrst et al. by treating (S)-methyl 

0-methanesulphonyl mandelate (10) with sodium methyl mercaptlde. 
2 

- 

The assIgnmenti of (->-JJ as (I?) was based on a reasonable assumption 

that the reactIon of the mandelate with thlolate anIon occurs with the 

configurational InversIon. To conflrm this we prepared (lX)-9 from 

a--mercapto phenyl acetzc acid (II) of eetabllshed conflguratlnn. Thus 

(Ft)-(-)-z, (a)ll -96' (EtOH, 95 $ optically pure8), prepared by an optIca 

resolution via clnconld2nc salt, 8 was methylated with CH2N2 to give 

@)-methyl a-methylthlo phenyl acetate (J?), (a)D -63O (CHC13). 

The above sequence of reactions establishes that the conflguratlon 

of 2 1s (Cg,%) and therefore the carbonation of 1 must have proceeded 

in the same stereochemlcal sense as the deuterlatlon or hydroxyalkylatlon. 

Evidence has been accumulated that the lsotopzc exchange occurs 

with retention of confquration at the carbanlon centre 9 Therefore 

It 15 lzkely that the protonatlon (deuterlation), the hydroxyalkylatlon 

and the carbonation of 1 proceeded with retention of the carbanlon con- 

flguratlon. The methylatlon, however, must have occurred via a completely 

different stereochemlcal pathway since this results in a predominant 

formatxon of the dlastereolsomer of different confquratlon (erythro). 

It 1s not clear why a change In the electrophlle causes such an effect 

on the stereochemlcal course of the suhstltutlon. It may be that the 

effective crowdedness of the methyl catlon and the accompanying dnlon 

1s an Important factor. It 1s not certain, however, whether this ImplIes 
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an attack of Me 
+ 

on the same carbanlon conformer with xwersxon, or the 

methyl catlon prefers a less populated carbanxon conformer. 

We thank Professor T Taguchl (Kyushu Univ.) for hxs advxce. 

REFERENCES AND FOOTNOTES 

1 

2 T Durst, R Vlau, R V D Elzen, and C H Nguyen, Chem.Comm , QJl, 1334 

7 Threo-erythro notations were used XI the Scheme to avoId confusion 

(a) K.Nzshlhata and M Nlshlo, Chem.Comm., 1971, 958, (b) xdem , 

J C.S PerkIn II, lq?2, 1730, (c) T Durst, R Vlau, and M R McClory, 

J Amer Chem Sot , B, 3077 (1971), (d) R.Vlau and T Durst, IbId., 

s, 1346 (1973) 

According to the Sequence Rule, (CIX,SS)-6 and 2 correspond conflgu- 

rationally to (CS,Ss)-2, A, and f?. A change In the notatxon (at 

sulphur ConfIguratIon) also occurs If Me 1s replaced by Eiu' or Ph 

K Mlslow, M M Green, and M Raban, J Amer Chem Sot , Q, 2761 (1965). 

Nmr analysxs of the total crude material revealed that the product 

1s almost dlastereomerxcally pure 

Elemental analyses gave correct results N m.r 6 ppm 4.83 (1H, 

s, CH), 2.37 (Y, s, SOMe), 8 5 - 12 (la, broad s, COOH) for 2 

(DMSO-d6), 4.67 (IH, s, CH), 3 83 (3H, s, COOMe), 2.10 (m, s, SOMe), 

for 8 (CDC13), 4 51 (lH, s, CH), 3 70 (3H, s, COOMe), 2.05 (3H, s, 

SMe) for 2 (CDCl.+ M s. m/e 196 (MC), 149, 137, 121, 105 for 2. 

S Oae, A,Nagasakl, and N TsuJlmoto, Tetrahedron, 28, 298 (1972) 

W.A.E!onner, S.Org Chem., x, 2496 (1967), 2, 1831 (1968) 

D.J.Cram, "Fundamentals of Carbanlon Chemistry," Academic Press, 

New York (1965) 


