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Many sydnone der iva t ives  p o s s e s s  high physiological  act ivi ty  [1]. Continuing our  r e s e a r c h e s  into 
sydnone and sydnonimines [2], we have p r e p a r e d  a n u m b e r  of novel  e s t e r s  and amides  of N - c a r b o x y m e t h y l -  
sydnone (I-XIV) which may be of in te res t  as potent ial  biological ly active compounds o r  in te rmedia tes  for  
the synthes is  of  such compounds.  

The known method of p repa r ing  sydnone-4 -ea rboxy l i c  acid e s t e r s  is based  on the react ion  of the c o r -  
responding acid chlor ides  with alcohols in the p re sence  of pyridine [3]. However,  the widespread use of 
this method is l imi ted owing to the difficult ies involved in the synthes is  of sydnone-4-carbonyl  chlor ides .  

We have studied the reac t ion  of N-carboxymethylsydnone  with some aliphatic diazo compounds.  For  
this purpose  we used diazomethane,  phenyldiazomethane,  diphenyldiazomethane,  diazofluorene,  ethyl  d ia-  
zoace ta te ,  and a s e r i e s  of a - d i a z o  ketches  with different subst i tuents ,  viz .  alkyl, adamantyl ,  and ary l .  In 
all c a ses ,  we succeeded in isolat ing the cor responding  N-carboxymethylsydnone  e s t e r s .  
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The reaction of N-carboxymethylsydnone with diazomethane, its aryl derivatives and ethyl dis~oace- 
ts~e proceeds smoothly under mild conditions. The ot-hydroxy ketone esters are more difficult to prepare: 
The reagents have to be heated in a solvent for 10-24 h to complete the reaction. In some cases, the reac- 
tion proceeds only when the ot-diazo ketone is fused with the N-carboxymethylsydnone. 
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The synthesized N-carboxymethylsydnone esters and amides are compounds which crystal l ize readily, 
are insoluble in water, but are soluble in alcohol and acetone. Thei r  characterist ics are given in Table 1. 

The IR spectra of the N-carboxymethylsy&aone esters have intense absorption bands in the 1760-1740 
and 3170-3115 om -~ regions, which are character ist ic of the carbonyl and CH groups of the sydnone r ing 
[4]. The band in the 1730-1690 e m  -1 region co r r e sponds  to the carbonyl  v ibra t ions  of the e s t e r  group. The 
absorpt ion of the amides  in the 1650-1630 e m  - I  region is due to the s t re tch ing  v ibra t ions  of the amide c a r -  
bonyl group, and the absorpt ion in the 1620-1600 c m  -1 region is due to the bending v ibra t ions  of the NH 
group (amide II band) [5]. 

Compound VIII shows high spasmoly t i c  act ivi ty in the m a x i m u m  e lec t r i c  shock tes t  (MEST) [6]; its 
EDs0 is 495 mg/kg ,  while its LDs0 is 900 mg/kg .  Compound IX has a depressan t  action on the cen t ra l  n e t -  
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vous s y s t e m  at high doses ,  and also p ro tec t s  half the mice against  the ex tenso r  phase of the MEST p a r -  
oxysms  at a dose of 700 mg/kg ,  its LDs0 being 800 mg /kg .  

The r e su l t s  of microbio logica l  invest igat ions show that the ma jo r i ty  of the compounds synthesized 
have slight an t ibac te r ia l  act ivi ty,  inhibiting the growth of G r a m - p o s i t i v e  and Gram-nega t i ve  bac ter ia .  
Sydnone X inhibits the growth of Staphylococcus aureus  at a dilution of 1 : 4000 and of E. coli  at a dilution 
of 1 : 2000. Compounds V, VII, and XI inhibit the growth of the above mic robes  at diluti--ons of 1 : 2000. N-  
carboxymethylsydnone and its d imethylamide are  even less  act ive.  Sydnones III and VIII a re  inact ive.  

E X P E R I M E N T A L  M E T H O D  

Methyl E s t e r  of N-carboxymethylsydnone  (I). A solution of 4 g of N-carboxymethylsydnone  in 15 ml  
of methanol  was added to an e the r  solution of diazomethane p r e p a r e d  f r o m  7.5 g of n i t ro some thy lu rea  at 
5 ~ After  30 min, the mixture  was evapora ted  in  a i r ,  and the res idue washed with e the r  and r ee rys t a l l i z ed  
f r o m  ethanol .  Yield 3.2 g. 

Benzyl  E s t e r  of N-carboxymethylsydnone  (V). This  was p r e p a r e d  analogously.  

Biphenylmethyl  E s t e r  of N-carboxylmethylsydnone  (XI). A solution of 1 g of diazofluorene in 10 ml  
of benzene was t r ea t ed  port ionwise with 0.8 g of N-carboxymethylsydnone  and the mixture  kept at 50-60 ~ 
for  24 h. The product  was isolated,  washed with e ther ,  and r e c r y s t a l l i z e d  f r o m  ethanol.  Yield 0.6 g. 

Benzhydryl  E s t e r  of N-earboxymethylsydnone  (VIII). This was p r e p a r e d  analogously in ch lo ro fo rm 
at 15-20 ~ 

p-t-Butylbenzoylmethyl Ester of N-earboxymethylsydnone (X). A solution of 0.7 g of p-t-butylbenzoyl- 
diazomethane in 5 ml of methylene chloride was treated portionwise with 0.5 g of N-carboxymethylsydnone 
and the mixture kept at 20-25 ~ for 24 h. The precipitate was isolated, washed with ether, and recrystal- 
lized from ethanol. Yield 0.4 g. 

Adamantanoylmethyl Ester of N-carboxymethylsydnone (IV). A melt of 1 g of adamantanoyl-diazo- 
methane was treated portionwise with 1.5 g of N-carboxymethylsydnone. When nitrogen evolution ceased, 
the reaction mixture was cooled, washed with ether, and recrystallized from ethanol. Yield 1.1 g. 

Compounds II, VI, VII, and IX. These were prepared analogously. 

Amide of N-earboxymethylsydnone (XII). A portion (0.5 g) of the methyl ester of N-carboxymethyl- 
sydnone was added to i0 ml of 25% ammonia at room temperature. The mixture was left for 3 days, evap- 
orated to dryness in air, and the residue recrystallized from ethanol. Yield 0.36 g. 

Amides XIII and XIV. These were prepared analogously. 

The substituted a-diazo ketones used for the preparation of If, IV, VII, IX, and X were synthesized 
by the methods described in [7-11] respectively. 
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