
Tetrahedron Letters,Vol.27,No.51,pp 6257-6260,1986 0040-4039/86 $3.00 + .OO 
Printed in Great Britain Pergamon Journals Ltd. 

ASYMMETRIC OXIDATION OF 1,3-OITHIOLANES. A ROUTE TO THE OPTICAL 

RESOLUTION OF CARBONYL COMPOUNDS 

0. Bortolini, F. Oi Furia,* G. Licini, G. Modena, and M. Rossi 

Centro di Studio sui Meccanismi di Reazioni Organiche de1 C.N.R. 

Dipartimento di Chimica Organica dell'Universit2, 35131 Padova, Italy 

Abstract : The asymmetric oxidation (t-Bu02H, Ti(OPr-t)4, DET) of a series of 1,3-dithiolanes - 

was carried out to produce the corresponding S-oxides with high chemical and optical yields. 

By contrast, the oxidation of 1,3-dithianes and 1,3-oxathiolane prepared from the same 

carbonyl compounds gave much lower optical yields. The optical resolution of the model 

ketone, dl-menthone, via a) 1,3-dlthiolane formation b) asymmetric S-oxidation - 

c) chromatographic 

optical yield), is 

diasteromeric separation d) regeneration of the carbonyl group, (93% 

described. 

In 1984 two methods for the efficient asymmetric oxidation of sulfides (ee up to 90%) 

have been independently developed by Kagan's group1 
2 

and by ourselves. Both procedures 

3 
involve a modification of the Sharpless reagent for the epoxldation of allylic alcohols. 

Whereas the standard Sharpless reagent leads to almost racemic sul foxldes, either the 

addition of 1 mol equiv. of water1 or an increase of the DET/T1(OH)4 allow the 

production of sulfoxides with ee values often in the range of 80-90%. 

These procedures might become an alternative to the Andersen method of synthesis of 

optically active sulfoxides. 
4 

However, in sulfides oxidation, much more than in allylic 

alcohols epoxidation, it is very difficult to predict the success of the asymmetric reaction 

since the nature of the substrate appears to play a dominant role. While alkyl aryl sulfides 

usually give high ee values, dialkyl sulfides, B-hydroxy sulfides and cyclic sulfides provide 

rather modest optical yields. 
5 

Of current interest in our laboratory is the application of the asymmetric oxidation of 
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TABLE. Asymmetric oxidations of 1,3-dithiolanes and 1,3-dithianes by tert-butyl hydroperoxide 

and Ti(iPr0) 
4 

in DCE containing (+)diethyltartrate at -2OOC. 

Substrate t, h Yield, %a Diast. ratiob ee%c ee% (after tryst.) 

PkC/S 3 
15 86.8 

CH"S 
3 

WC,0 16 48 

CH"S 
3 

Ph.,@ 

3 
15 66 

CH"S 
3 

;7\'3 l5 
76 

B&/S 
I 

14 61 

CH"S 
3 

t 
Bu .c,s 
H’ ‘s 

a 82 

9O:lO 

85:15 

78:22 

97:3 

94:6 

99:l 

99:l 

14d 

3ge 

gf 

83' 

'76 
h 

68' 

701 

9am 

9gn 

70Q 

P 

a. Based on the oxidant. b. Obtained by 

by column chromatography (silica 

IH-NMR after removal of tpe excess of the substrate 

gel). c. Obtained by H-NMR of the separated 

diastereoisomers in the presence of Eu(tfc) in CDCl . The values always refer to the major 

diasteroisomer. d. Splitting of the meth?ne proto: at d=4.6 (s); e. Splitting of the 

methyl signal at 6= 1.9 (s) f. Splitting of the methylene signal at 6=4.7 (m); 

g. Splitting of the methylene signal at b=3.8 (m). h. Splitting of the methine proton at 

6=5.3 (s). i. Splitting of the methyl signal at 6~1.7 (s). 1. Splitting of the methine 

proton at 6=4.0 (s). m. From petroleum ether-ethyl ether 80-20 m.p. 71-72OC. n. From 

water-ethanol 95-5 m.p. 95-96OC. o. From petroleum ether m.p. 44-46OC. p. Liquid. 
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water, dried over MgS04 and concentrated. Only two diasteroisomers out of the four 

theoretically possible are obtained (87:13 ratio). No attempt to establish the absolute 

stereochemistry of the two menthone 1,3-dithiolane S-oxides diasteroisomers has been made. 

Their separation is attained by low-pressure liquid chromatography on silica gel (Et20). 

The e.e. value of the minor isomer is determined by NMR in the presence of Eu(tfc) ; 
3 

(e.e. 83%). The e.e. of the major diasteroisomer is obtained by polarimetric measurement 

after removal of the 1,3-dithiolane S-oxide function by means of deoxygenation with 

Ph3P/12/Na17 followed by regeneration of the menthone with (MeSj2SCH3+SbCL6-/Na2C038. 

[a]D25=-27.4 (C=6 CHC13) e.e. 93%. 
9 

The use of 1,3-dithiolanes in the optical resolution of other synthetically significant 

carbonyl compounds as well as in other useful transformations is under investigation. 
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