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Synthesis of 3,4-Bischloromethyl- 1,2,5- thiadiazole : an Unexpected 
Chloromethylation ; Contrasting Selectivity in Dihalogenations by 

N- Chlorosuccinimide and N- Bromosuccinirnide 

By RONALD F. COOKSON* and ALAN C. RICHARDS* 
(Nicholas Research Institute, 225, Bath Road, Slough, Berkshire) 

Summary 1,2,5-Thiadiazole, previously thought to be HITHERTO, 1,2,5-thiadiazole (1) has been thought to be 
resistant to electrophilic substitution, has been shown to resistant to electrophilic substituti0n.l MicrowaveZ and 
undergo chloromethylation ; N-chlorosuccinimide is more electron diffraction3 studies, however, indicate that the ring 
selective than N-bromosuccinimide in the dihalogenation system is as aromatic as thiophen which readily undergoes 
of 3,4-dimethyl-1,2,5-thiadiazole. chloromethylation. We report that treatment of 1,2,5- 
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thiadiazole with HC1 in refluxing acetic acid-formaldehyde 
forms the bischloromethylated compound (3b) [b.p. 68-75' 
at 0.2 mmHg; T (CDCI,) 5-10]. This compound was also 
the principal product from the chlorination of 3,kdimethyl- 
1,2,5-thiadiazole (2) with N-chlorosuccinimide (NCS) . 

~TABLE 

Composition (%) of reaction mixturea 
Compound NBS, 3 hb NCS, 15 daysb 

0 0 
16 

22 50 
38 10 
17 23 

(2) 

(3) 
(4) 

Monohalogeno-compound 23 

Trihalogeno-compounds 

* Determined by lH n.m.r. analysis. 
b In  refluxing CCl,, with benzoyl peroxide and tungsten light. 

We have found that there are significant differences in 
the distribution of products from 'benzylic' dihalogenation 
of the dimethyl compound (2) when N-bromosuccinimide 
(NBS) is used in place of NCS (see Table). This contrasts 
with the generally accepted belief that these two reagents 
act in a parallel manner in various halogenations.4 Although 
treatment of compound (2) with an excess of NBS gave a 

mixture in which the major component was the dibromo- 
methyl compound (4a), the use of NCS resulted in the 
formation of 50% of the bischloromethyl compound (3b) 

"9 
"' /5\" Me 

a;X=Br  
b; X =Cl 

together with only 10% of the isomer (4b). The different 
selectivity of NCS allows the ready separation of the 
bishalogenomethyl compound (3 b) in preparatively useful 
quantities. 
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