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Mesoionic 1,2,5-Thiadiazolium-4-olates 
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(Faculty of Pharmaceutical Sciences, Toyama Medical and Pharmaceu tical University, Sugitani, 

Toyama 930-0 1, Japan) 

Summary a-Alkylaminophenylacetamide derivatives (1) 
reacted with sulphur monochloride followed by treat- 
ment with base to give a new mesoionic heterocyclic 
system, 1,2,5-thiadiazolium-4-olates (3). 

THE synthesis of monocyclic 1 I 2,5-thiadiazoles is well 
known,f but mesoionic compounds belonging to this hetero- 
cyclic system have not yet been described.2 We now report 
the synthesis and properties of the novel mesoionic 1,2,5- 
thiadiazolium-4-olates (3).  4-Hydroxy-3-substituted- 1,2,5- 
thiadiazoles were readily obtained by ring closure of cc-amino 

acid amides with thionyl ~hlor ide,~ N-~ulphinylaniline,~ or 
more favourably sulphur monochloride.* When a-methyl- 
amino-a-phenylacetamide {la) was treated with sulphur 
monochloride in dimethylformamide at  60 “C, 4-hydroxy- 
2-methyl-3-phenyl- 1,2,5-thiadiazoliurn chloride (2a) was 
obtained in high yield. Treatment of the salt (2a) with 
aqueous sodium hydrogen carbonate gave the mesoionic 
1,2,5-thiadiazolium-4-olate (3a) as yellow crystals. Since 
compound (3a) was moderately soluble in water, triethyl- 
amine was used as base instead of aqueous NaHCO,. Mass 
spectral and elemental analysis confirmed the structure of 
(3a). Its i.r. spectrum showed carbonyl stretching a t  
1550cm-1, and in its lH n.m.r. spectrum (3a) exhibited a 
methyl singlet a t  6 4.2, Treatment of (3a) with dilute 
sodium hydroxide gave a-methylimino-a-phenylacetamide, 
which gave the original amino acid amide (la) when 
reduced with sodium borohydride. Similarly, the action 
of sodium borohydride on (3a) afforded directly the amide 
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(la). However, compound (3a) was stable to hydrochloric triethylamine (Table). Benzylamino derivatives (1, R2 = 
acid, producing its hydrochloride (2a). Meenvein alkylation PhCH,) , however, afforded only 2-unsubstitu ted 4-hydroxy- 
of (3a) with triethyloxonium tetrafluoroborate6 in dichloro- 1,2,5-thiadiazoles. When R1 = alkyl in the amides (l), all 
methane gave the salt of the corresponding O-ethyl deri- the above reactions were unsuccessful. Furthermore, in the 
vative. The new mesoionic compound (3a) was inactive to case of cyclic amino acid amides, 1,2,3,4-tetrahydroiso- 
dipolarophiles such as dimethyl acetylenedicarboxylate. quinoline- 1-carboxamide (lf) gave compound (3f) whereas 

TABLE. Preparation of mesoionic 1,2,5-thiadiazoles (3). 

R1 Ra M.p./”C Yield” / %  vco/crn-l (KBr) T N H -  TQ N\ 
a Ph Me 174-176 58 1550 + s  
b p-MeOC,H, Me 187-189 50 1560 
C $J-CIC,H, Me 187-188 48 1580 
d Ph CCH11 198-200 58 1570 
e P-ClC,H4 C6Hll 177-1‘78 45 1570 
f o-CH&H,C6H4 227-228 65 1570 

CONH, -0 
(If) (3f 1 

piperidine-2-carboxamide and prolinamide failed to form the 
corresponding mesoionic compounds. An aromatic group 
at the 3-position in (3) appears to be essential for the 

a Based on the amide (1). 

Similarly, other or-amino acid amides (1b-e)  yielded the 
corresponding mesoionic compounds (3b-e) as yellow stability of the mesoionic ring system. 
crystals on reaction with sulphur monochloride and sub- 
sequent treatment with sodium hydrogen carbonate or (Received, 291h December 1978; Conz. 1381.) 
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