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THE partial asymmetric eyntheeie of sulphoxidee (I) C6HS-SO-Alk,' 

by oxidation of tha sulphidee with (lS)(+) percamphoric acid 

(Iv),* haa been previouely daecribed. The inveotigation hae now 

been extended to the corresponding seta- and 

derivatives (II) and (III), whose absolute configuretione have 

been determined. 

The optically active sulphoxides (II) and (III) have been 

prepared by oxidation of methyl eater6 of the sulphidea with 

(lS)(+) perchemphoric ecid (IV) and (S)(+) perhydratropic acid (V) 

(CHC13, -So), followed by saponification. The compound (III) hae 

also been prepared by the alternative route of esterification of 

the eulphide with optically active alcohols 1 (R)(-1 menthol (VI), 

(R)I+) methyl-meaityl-cerbinol (VII), (S)(-) methyl-a-naphtyl-cerbi- 

' F. Montanari et 
ca Sci. 30, m$?Fti675). 0 

Gazr.Chim.Ital_,, 29, 739 (1960); Ricer- 
thar works on the 8eme subject 

meen"Fubliehed at the acme time by K. Balenovic' a 
Tm No. 6, 20 (1960); Chem. and Ind*w* 
1961) . 

* Configuration nomenclature after R. S. Cahn, C. K. Ingold 
and V. Prelog, Exoerientia l& 81 (1956). 
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600 Absolute configuration of some sulphoxides No. 17 

no1 (VIII)] , followed by oxidation with perbenzoic acid (CHClS, 

-51~) and saponification. 

COOH / cl \ 
SO-R 

II :R = Ma, Et, 

i-Pr, t-But 

COOH 

SO-Me 

III IV 

M8-vH 
H-C-Me 

I 

V VI VII VIII 

The r88ult8, reported'in Table 1, 8r8 int8rpr8t8d 88 fOllOW8. 

The oxidation of sulphidea to eulphoxidce tak88 place through an 

8l8ctrophilic ettack of the p8r8Cid in a perpandicular diraction tc 

the eulphide molecule. 
3 

Indicat-ing with 3, M, L tha liganda of smell, medium and 

large eiZ8 r88p8Cti"81y,4 surrounding tha C03H group in moleoul88 

atteck do88 not 8ff8Ct our con8id8ration8. 

4 v. Pr8log Bull S c Chim 
Abd Elhaf&.8r 

986 (1955); D. J. Cram and F. A. 
%iG?soc. I, 5828 (1952). 



No.17 Absolute configuration of some sulphoxides 

Table 1 

-- 

Paracid or alcohol 

Formula Abe.Conf.n 

IV 5 

V S 

IV S 

V S 

IV S 

V S 

IV S 

V S 

IV S 

V S 

VI R 

VII R 

VIII S 
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Sulphoxida a 

Formula R 

200 

=D 
Optical 

yield AbsC0nf.n 

found thaor. 

II 

II 

II 

II 

II 

II 

II 

II 

III 

III 

III 

III 

III 

Ma 

Ma 

Et 

Et 

i-Pr 

i-Pr 

t-But 

t-But 

+4’,9 
+l140ble 4’3 

+3O,l - 2.7 

R 

R 

+2*,5 
+202*= 9 a 

1,2 R 

+2*,1 190 ‘R 

-0. ,7 
+,840c’f Ov4 

S 

-0#,2 091 S 

-3o,l3 
:ls6aC’g 

2.4 5 

-20.5 196 5 

+4.,6 290 R 

+3',0 1.3 R 

-149,o +227",S4h 6,2 S 

-46O,6 20,s S 

+20#,2 899 R 

a Average yialda : 90-95% on the eulphida. 

MeOH = CHC13 d EtOH 

‘;i9;i,B. Harrison, J. Kenyon and H. Phillipe, J.Cham.Soc.,2079 
. 

M.p. l14°-50; found 
requirea : C, 

: C, 56.39; H, 5,78; S, 14,94. C7OHl203S 
56.58; H, 5,70; S, 15,lO. 

M.p. 148’ ; found 
quiree : 

: C, 58,43; H, 6,31; 5, 14,01. CllH1403S re- 
C, 58.38; H, 6.24; S,.l4,17. 

M.p, 186O ; found : C, 52,16; H, 4,42. 
C, 52,2; H, 4,35. 

CaHaO3S requirea : 
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(I) to (VI, and with A-S-B the eulphide molecules, the moat proba- 

ble conformations in the reaction stata are the staggered ones (a) 

and (b). If A>& (a) is more favoured since the larger group A ia 

placed in the less hindered poaition. The yield of the asymmetric 

synthesis is a function of the predominance of the reaction (a) 

over (b) and muat augment with increasing difference in size among 

2, 4, 4, and, for the same oxidizing agent, between A and 1. The 

latter difference must bs more relevant in the neighbourhood of aul- 

phur than fu.rthsr away. 

In the series (II) all the terms present plain' rotatory disper- 

sion curves, which, for equal sign, are almost superimposed in the 

region 600-300 npr 6 this suggests equal absolute configurations. 

By oxidation with peracids (IV) and (V) [ absolute configura- 

tion (S)] , dextro-enantiomers prevail when R = Me, Et, levo- when 

A = i-Pr, t-But. Being the larger term in the neighbourhood of eul- 

phur the phenyl in the former case , and the alkyl group in the let- 

ter, ths abaolute configuration of sulphoxides (II) must be (5) and 

(I?) respectively. The maximum yield of asymmetric synthesis is in fact 

observed when R = Me and reapectivaly t-But , as expectsd when the dif- 

ferenca in sire between the groups bonded to sulphur is the greatest. 

(a) 

n 
/’ 

t 

/ 
/ 

/ 

\ 

CO3H......S. e 

S 
,/ “B 

A 

(S) (RI 

S 
C. Djerassi and W. Klyne, Proc.Chem.Soc. 55 (1957). 

6 We are greatly indebted to Prof. W. Klyne (London) for the de- 
termination of the rotatory dispersion curves. For RD curvee 
of sulphoxidea eee also : W. Klyne, J. Day and A. Kyaar, Acts 
Chem.%and, 13, 215 (1960). 
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(b) 

(cl 
y&Q 

s\ 
- o//spla 

C6Hq-COOH-o 

He 

(S) (R) 

The eaymmetric ayntheaia of (III), involving oxidation of op- 

tically active eatera of the aulphide , can be rapreaented as in (c) 

(hare 2, H, L are the ama11, medium and large groups of the optical- 

ly active alcohole). The moat probable conformation of the aulphide 

is that where the cerbonjlic oxygen is placed in the leaa hindered 

region, i.e. between 2 and E.' Than, the largaat group L l hialda one 

of the directions of attack of the peroxide [ below the plane in (cl]. 

This fact agreea with higher optical yields obtained in this way. 

The ebaolute configurations attributed to the anantiorara (III) 

according to (c) correspond to those derived from (a) and (b). 

7 Other effects, for instance C=O . ..H-C interaction, ney inter- 
vene; however, in the ~aaea here examined, the conclusions 
are not aignificently affected. 


