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E a r l i e r  studies [1-2] have shown that the reac t ion  of novocaine and its analogs with var ious  de r iva -  
t ives  of malonic acid leads to the fo rmat ion  of N, N ' -b i s -ma lony l  der iva t ives  (Ib, IIb, IIIb). 
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A study of the pharmacologica l  action of Ib, IIb, and IIIb dihydrochlor ides  has shown that they exhibit ant i -  
a r ry thmic  act ivi ty which is a t t r ibuted apparent ly  to the p re sence  of a malonie acid res idue  in thei r  mo le -  
cules [3-6]. To elucidate the re la t ion  between chemical  s t ruc ture  and pharmacologica l  activity,  the anal -  
ogous compounds were  synthesized in which the malonic acid res idue (n=l) was rep laced  by res idues  of 
oxalic (n=0) and succinic (n= 2) acids.  

On the bas i s  of the p rope r t i e s  of d icarboxyl ic  acid der iva t ives ,  we used dinonyl oxalate (IV) for  the 
synthes is  of N, N ' - o x a l y l - b i s - d e r i v a t i v e s  and succinyl chloride (V) for  the synthes is  of N, N ' - s u c c i n y l - b i s -  
de r iva t ives .  

Condensation of novocaine base  (VI) and novocaine amide (VII) with IV gave N, N ' - o x a l y l - b i s - n o v o -  
caine (Ia) and N, N ' -oxa ly l -b i s -novoca ine  amid base  (IIa). Attempts to p r e p a r e  a s imi l a r  product  in the 
condensation of hydroxynovocaine base  VIII with IV failed. 

Condensation of VI, VII, and VIII with V gave N, N ' - succ iny l -b i s -novoca tne  base  (Ic) ; N, N ' - s u c c i n y l -  
b is -novocaine  amide base  IIc ; and N, N ' - succ iny l -b i s -hydroxynovoca ine  base  IIIe, r espec t ive ly .  

The composi t ion and chemical  s t ruc tu re  of synthesized compounds were  conf i rmed by the data on 
e l emen ta ry  analys is  and molecu la r  weight de te rmina t ions .  
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For  pharmacologica l  s tudies,  the synthesized compounds were  obtained as dihydrochlor ides  which 
were  readi ly  soluble in water .  A compara t ive  evaluation of the dihydrochlor ides  demons t ra ted  the depen-  
dence of the i r  biological  act ivi ty  on the chain length of the carbon a toms in the res idue  of the binding di-  
carboxyl ic  acid. The r ep l acemen t  of malonic acid res idue  by res idues  of oxalic and suecinic acids r e -  
duces the an t i a r ry thmic  act ivi ty and somewhat  i n c r e a s e s  the toxici ty of the compounds.  The acute toxic-  
ity was de te rmined  in white mice  of 22-~ 3g weight by introducing the compounds abdominally.  LDs0 was 
calculated in  accordance  with the Kerbe r  method [7]. LDs0 of Ib dihydrochlor ides ,  595 mg/kg ;  of Ia and 
Ic, 510-560 mg / kg ;  and of IIa and IIc, 3-6 mg/kg .  

The exper imenta l  models  of a r r y t h m i a  used were :  s t rophanthimic  and aconitic acids and the model 
of acute myocard ia l  infract ion.  The action of the p repa ra t ions  under study was compared  with the action 
of the cor responding  malonyl  de r iva t ives .  Dihydrochlor ides  of Ia and IIa in effective doses  (20-40 mg/kg) 
p reven ts  s trophanthin a r r y t h m i a  in 20% of the c a s e s .  Dihydrochlor ides  of Ic, IIc, and IIIc a re  inactive.  
None of the synthesized dihydr0chlor ides  p reven ts  acohnic  a r ry thmia .  Dihydrochloride of Ib in a dose of 
20 m g / k g  exhibits the highest an t i a r ry thmic  act ivi ty in 70% of the cases  [3]. A compar i son  of an t i a r ry th -  
mic  act ivi ty of the synthesized compounds as a model of acute myocard ia l  infract ion has shown that d i -  
hydrochlor ides  of Ia and IIa display low act ivi ty  (10-15%), d ihydrochlor ides  of Ic, IIc, and IIIc a re  inac-  
tive, and dihydrochlor ide of Ib shows the highest act ivi ty (37%). 

EXPERIMENTAL 

N, N ' -Oxa ly ly l -b i s -Novoca ine  (Ia). A mixture  of 47.2 g of VI and 34.2 g of IV was heated at 165 ~ 
for  one hour. The mixture ,  solidified at the complet ion of heating, was dissolved in boiling d imethyl -  
f o r m a m i d e .  Upon cooling, a p rec ip i ta te  was fo rmed  which r ec rys t a l l i z ed  f r o m  methyl  alcohol.  Yield 
36.4 g (70%), mp 219-221 ~ Found, %: N 10.71. C28H3~406. Calculated, %" N 10.64. 

The synthes is  of IIa was c a r r i e d  out s imi l a r ly  to the condensation of VII with IV. Yield 63%, mp 
214-215 ~ Found, ~: N 16.18. C2~H4N604. Calculated,  %: N 16.09. 

N, N ' -Succ iny l -b i s -Novoca ine  (Ic). To a s o l u t i o n o f 4 . 7 g o f V I  in 100 ml of absolute ether ,  was added 
while s t i r r i ng  1.5 g of V in 50 ml of absolute  e ther .  The p rec ip i t a te  was sepa ra ted  f r o m  the solvent by 
decantation, washed with ethyl alcohol, and dissolved in water .  Sodium hydroxide was added to the aque-  
ous solution to make it alkaline,  the p rec ip i ta te  washed with water ,  f i l tered,  dried,  and r ec ry s t a l l i z ed  
f r o m  acetone.  Yield 1.7 g (34%), mp 172-174 ~ Found, %: N 10.18. C30Ht2N40~. Calculated, %: N 10.10. 

The synthes is  of IIc was s i m i l a r  to the condensation of VII with V. Yield 28~, mp 250-251 ~ (from 
methyl  alcohol). Found, %" N 15.34. C30H44Nf) 4. Calculated,  %: N 15.27. 

The synthesis  of IIIc was c a r r i e d  out s imi l a r ly  to the condensation of VIII with V. Yield 27%, mp 
88-90 ~ (decomp. f r o m  alcohol). Found, %: N 9.48. C30H4~NtOs. Calculated,  %: N 9.55. 
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