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Summary:Regioselective opening of the thiirane ring occurs spontaneously with 

Group IV B organometallics such as Me3SnNR 
2 

and under the catalytic ac- 

tion of A1C13with Me3SiCN,affording difunctional thiols. 

Although the reactions of oxiranes with organometallics have been largely de- 
” 

veloped', the corresponding cyclic thioethers have not been the subject of exten- 

sive investigations mainly due to the easy desulphuration of these heterocyclic 
2 

rings with organometallics . 

In this paper we describe the reaction between thiiranes and Group IV B organo- 

metallic derivatives as a new regioselective route to B-difunctional mercapto 

compounds. 

In fact,treating 2_methylthiirane(l)with Me3SiCN(2) in the presence of AlCl as - 3 
Lewis acid catalyst,a regioselective opening of the heterocyclic ring occurred, 

giving rise to 2-trimethylsilylthiopropionitrile(3)in satisfactory yields(Scheme 

I).Trimethylsilylisothiocyanate(4) was also obtained together with propylene fror 
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desulphuration of the cyclic thioether and was easily separated from 2 by frac- 

tional distillation.Preparation of 2 and 2 is illustrated by the following pro- 

cedure : 2.96 g(39.9 mmol) of 1 and 3.96 g(39.9 mmol)of 2 were refluxed with 10% 

molar equivalent of A1C13, in dry CH2C12(6 ml) for 16 hours 
3 
;after evaporation of 

the solvent,compounds 3 and 4 were separated by fractional distillation and fully 

characterized by GC/mass and 
1 
H NMR analyses : 2 b.p. 84-85OC/l.5 mmHg,42% yield 

'H NMR(CDC13/TMS) 6 O.5O(s.9H),1.51(d.3H,J=7Hz),2.7O(d.2H,J=6Hz),3.3Oppm(m.lH); 

IR (liquid film) vCN 2240 cm -';mass spectrum m/e 173(M+),73(base);? b.p.78-79OC/ 

1.5 mmHg,IR(liquid film) vNCS 2080 cm 
-1 4 

,mass spectrum m/e 131(M+) ,I1 G(base) . 

By treatment of 2 with CH30H in boiling CC14, 2-mercaptopropionitrile(5) was ob- 

tained in quantitative yield : 2 'H NMR 6 1.45(d.3H,J=7Hz),l.95(d.lH J=7Hz,-SH), 

2.68(d.2H,J=6Hz),3.28ppm(m.lH);IR(liquid film) vSH 2550,~~~ 2250 cm 
-1 

.These data 

indicated that the only reaction product was the secondary SH isomer,the iso- 

merit purity being confirmed by an accurate GC analysis.Use of 7-thiabicyclo 14, 

IO] heptane($),under the same reaction conditions,gave no satisfactory results 

due to the prevailing thiirane polymerisation induced by the catalyst. 

High yields in compound 3 were strictly correlated with the use of A1C13 as 

Lewis acid catalyst but decreased dramatically with ZnBr2 or ZnC12;no traces of 

insertion products were observed with TiC14 in which case a rapid polymerisation 

of 1 took place 
5 

, - affording unreacted Me3SiCN.A similar behaviour was observed in 

the reaction of the thiirane ring with different organosilicon compounds such as 

Me3SiX,X=Br,I,NEt2, SPh,N3,both with AlCl 
3 

and other Lewis acid catalysts. 

Although the regioselective ring opening of 1 failed with A1C13and aminosilane, 

the insertion of an amino group was possible using Me3SnNR2 without catalyst 

(Scheme II). 
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In fact by treating 1.50 g(20.2 mmol) of 1 with the equimolar amount of 1 in 

boiling dry CH2C12 under nitrogen for 24 hours,we obtained,after evaporation of 

the solvent and vacuum distillation,compounds 8_ in good yields:8a b.p.88-89OC/ - 

0.30 mmHg,78% yield,'H NMR (CDC13/TMS) 6 0.36(s.9H),1.11 (t.6H),1.45(d.3H,J=6Hz), 

2.55(m.6H),2.95(m.lH);8b b.p. - 97-98OC/O.30 mmHg,75% yield,'H NMR(CDC13/TMS) 6 

0.25(s.9H),1.30(d.3H,J=7Hz),1.45(m.6H),2.4l(m.6H~,3.l9(m.lH).6 

In the absence of the Lewis acid catalyst also the ring opening of 5 by 7a oc- - 

curred,giving rise to l-diethylamino,2-trimethylstannylthiocyclohexane(lla)which 

was obtained after 24 hours in boiling dry'XH2C12 and subsequent fractional ais- 

tillation :Ila b.p. 56-57°C/0.15 mmHg, 
1 
H NMR signals were in good agreement with 

the forecasted structure related to a mixture of diastereoisomers. 

Unfortunately the lower reactivity of organotin derivatives containing Sn-0 and 

Sn-N3 bonds aid not allow a ready insertion with 1 or 6,even with the aid of the 

catalyst. 

The interest in the preparation of the corresponding aminothiols stimulated us 

to provide an efficient method for destannylation of the thiostannyl derivatives. 

The best results were obtained by warming a mixture of one equivalent of malonic 

acid and one equivalent of 8 at 150°C under vacuum(l.5 nunHg),and trapping the 

volatile aminothiols produced by the electrophilic addition of malonic acid on 

the tin-sulphur bond.Compounds 9a and 9&,obtained in an overall yield of 71% and - 

68% respectively and purified by fractional distillation,showed boiling points 

and spectral properties in good agreement with literature data 2,7 . 

The reactions of thiiranes with Group IV B organometallic compounds provide a 

synthetically attractive new regioselective method of functionalising these 

heterocyclic rings,giving rise to difunctional compounds.Attempts to extend this 

reaction to other cyclic thioethers and to other silicon and tin derivatives are 

currently underway . 
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