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THE THERMAL FRAGMENTATION OF 1,3,4-DIATHIAZOL-2-ONES 
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Th~rmaZ ~xpulsion of card, on oxya~ip;zide from 1, 3, 4-dithiazol-2-ones in the 

pr~s~'nc~, of OMAD affords nitrilc .~z~lphidc-derived dimet~zijl isot;2iazole-4, 5- 

dicar bca'!~' i ate s. 

Decarboxylation of 1,3,4-oxathiazol-2-ones (~) has proved I to be an e f fec t ive  means of 

generating n i t r i l e  sulphides (2) from which, via t he i r  1,3-d ipolar  cycloaddit ion reactions, 

a var ie ty  of C=N-S containing heterocycles may be synthesised. In contrast l i t t l e  at tent ion 

has been paid to the analogous dithiazolones (3 )2  We now report that the thermal expulsion 

of carbon oxysulphide from (3) in the presence of a d ipolarophi le affords n i t r i l e  sulphide 

cycloadducts. 
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The 1.3,4-dithiazol-2-ones were prepared by reaction of the corresponding thioamide with 

perchloromethyl mercaptan (2:1) to y ie ld  the d i th iazo le thiones (4),  which were then 

oxidised by treatment with Hg(OAc)2/HOAc/CHCI 3. The di thiazolone (3,R=Ph) was heated with 

dimethyl acetylenedicarboxylate (DMAD)(I:IO) in mesitylene at 160°C un t i l  hplc analysis 3 in- 

dicated i t s  complete consumption (a f te r  lO0 h). Removal of the solvent and excess 

dipolarophile by d i s t i l l a t i o n  under reduced pressure followed by chromatography on s i l i c a  

of the resul t ing amber o i l  yielded the isoth iazole (5,R=Ph) 4 in 521 y i e l d ;  i den t i f i ab le  
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by-products 5 included sulphur, carbon oxysulphide and benzon i t r i le .  S im i l a r l y  the 

a l i pha t i c  di th iazolone (3;R=Me) afforded (5;R=Me, 56%). In the absence of DMAD the only 

products detectable were sulphur, SCO and the corresponding n i t r i l e s .  These resu l ts  are 

consistent with fragmentation of  (3) to SCO and (2) ,  which e i ther  undergo 1 ,3-d ipo lar  cyclo- 

addi t ion with the d ipo la roph i le  or decompose to n i t r i l e  and sulphur. The product y ie lds  and 

react ion times are dependent on the e lec t ron ic  nature of the subst i tuent .  Treatment at 160°C 

of a series of 5 -ary ld i th iazo lones  (5) with DMAD ( l : l )  gave (5): R=p-MeOC6H 4 (60%, 75 h), 

R=p-MeC6H 4 (60%, 90 h), R=C6H 5 (55%, I00 h),  R=p-FC6H 4 (49%, 150 h),  R=p-CIC6H 4 (46%, 174 h), 

and R=m-CIC6H 4 (48%, 200 h). This behaviour pa ra l l e l s  that observed 6 for  the oxath%azolones 

( I ) ,  and is ind ica t ive  of the development of a pa r t i a l  pos i t i ve  charge at the 5-~osi t ion in 

the t rans i t i on  state for  the expulsion of SCO. 

CI]CSCI R"C~ S\ Hg/OAc)2 / S ~ c / C 0 2 M e  
R C-NH 2 • II C z S  ~,- ( 3 )  S = C  II 

" 4s- s0 0% s~ N ~ 80- 90 % \S ~ C~ CO2M e S 

03 (6_) 

In contrast n i t r i l e  sulphide derived products are not obtained from (4) under the same 

condi t ions,  but as prev iously  reported 2, a rapid reaction takes place with DMAD (I0 min at 

135°C) to y ie ld  (6, 76%). 
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