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As potential  antagonis ts  of 4 (5) -amino-5(4) - imidazo lecarboxamide  one of the p r e d e c e s s o r s  of purine 
nucleotides in the o rgan i sm is desc r ibed  a s e r i e s  of compounds s i m i l a r  to it: 4 - n i t r o -  and 4 - a m i n o - 5 - i m i -  
dazole sulfones and sulf ides [1], 4(5)-diazo-  and 4 (5) - t r i azeno-5(4) - imidazo leca rboxamides  [2,3]. Some of 
them produce an ant i tumorigenic  effect  [2,4,5]. 

It should be noted that an ant i tumorigenic  act ivi ty  was detected exper imenta l ly  in the s t ruc tu ra l ly  
s i m i l a r  to aminoimidazo lecarboxamide  ethyl e s t e r  of 4(5) -amino-5(4) - imidazolecarboxyl ic  acid, obtained 
by us f r o m  the e s t e r  of n i t ro imidazolecarboxyl ic  acid by a known method [6]. 

On the bas i s  of these data, we undertook the synthesis  of s eve ra l  de r iva t ives  of 4 (5) -amino-5(4) - imi -  
dazolecarboxyl ic  acid, and in par t i cu la r ,  the acyl  der iva t ives  of its ethyl e s t e r .  4 (5) -Carbe thoxy-5(4) - imi -  
dazoly lamides  of sulfonic and carboxyl ic  acids were  obtained by  the reac t ion  of the ethyl e s t e r  of 4 (5 ) -ami -  
no-5(4) - imidazolecarboxyt ic  acid (I) with the acid chlor ide of the cor responding  acids in the p resence  of 
hydrohal ide-accept ing  agents  (pyridine, t r ie thylamine)  or  without them. In isolated ca se s ,  in the p r e p a r a -  
t ion of the amide of p -b i s - (2 -ch lo roe thy l ) -aminobenzo ic  acid (VI) in par t icu la r ,  the ro le  of the hydrogen 
chlor ide accep tor  ro le  was fulfi l led by the amino acid e s t e r  used in excess .  

4 (5) -Carbe thoxy-5(4) - imidazoly lamides  a r e  co lo r l e s s  c rys ta l l ine  m a t e r i a l s ,  which a r e  soluble in ace -  
tone, hot alcohol, and with the exception of the d ichloroacetyl  der iva t ive  (IX), insoluble in wate r .  In con-  
t r a s t  to amides  of al iphatic acids ,  which a re  v e r y  poorly  soluble in a romat i c  hydrocarbons ,  the der iva t ives  
of a romat i c  acids dissolve in them quite well.  

The carbe thoxyimidazoly lamide  of benzoic acid (IV), descr ibed  e a r l i e r  by L. P. Kulev and V. R. Koro -  
leva [6], was synthes ized by us in be t t e r  yield using a sl ightly modified method. 

The g r e a t e r  port ion of the obtained a m i d o e s t e r s  was invest igated for  ant i tumorigenic  effect  (compounds 
(IV) and (VII) we re  not examined).  Examinat ions  were  c a r r i e d  out on mice  with asc i t ic  Ehrl ich t u m o r s  of 
s a r c o m a  180 and on r a t s  with s a r c o m a  45. Medical  t r ea tmen t  was begun on the fifth to seventh day a f te r  
in ter rupt ion of in tumescence  and was continued for  ten days  in r a t s  and for  eight days in mice .  Mice with 
asc i t ic  Ehr l ich  t um or s  began to be cured  on the next day a f te r  in ter rupt ion of in tumescence .  The anti tu-  
mor igen ic  ac t iv i ty  was evaluated by the index of inhibition of t umor  growth, calcula ted as the ra t io  of the 
di f ference of the weight of the tumor  in the contro l  and in the exper iment  to the ave rage  weight in the con- 
t ro l  in percent .  The toxici ty was evaluated by the effect  on the change in weight of the an imals  in the e x p e r i -  
ment  (with deduction of the weight of tumor)  and the weight of the spleen at the end of the exper iment .  

Examinat ions  showed that  ant i tumorigenic  act ivi ty  is pos se s sed  by the hydrochlor ide  of the ethyl e s t e r  
of amino acid (1), which upon subcutaneous introduction in a dose of 250 m g / k g  inhibits the growth of s a r c o -  
m a  45 by 57%, and by  the 4(5) -carbe thoxy-5(4) - imidazoly lamide  of N,N-bis - (2-chloroe thyl )su l fan i l ic  acid (V). 
The la t t e r  compound upon ora l  introduction in a dose of 300 m g / k g  d e p r e s s e s  the growth of s a r c o m a  45 by 
64%. The remain ing  compounds did not show an ant i tumorigenie  act ivi ty on any one of the s t r a ins  used, and 
4(5) -carbe thoxy-5(4) - imidazo ly lamide  of acet ic  acid (II) in a dose  of 500 m g / k g  also causes  a sma l l  (50%) 
s t imulat ing effect  on the growth of s a r c o m a  45. 

Novokuznetsk Sc ien t i f i c -Research  Pha rmaceu t i ca l  C h e m i s t r y  Insti tute.  Trans la ted  f r o m  Khimiko-  
F a r m a t s e v t i e h e s k i i  Zhurnal,  No. 9, pp. 39-42, September ,  1968. Original  a r t i c le  submit ted F e b r u a r y  5, 
1968. 
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The investigated compounds do not have a toxic 
effect on the organism. 

Of the synthesized compounds, only the 4(5)- 
carbethoxy-5(4)-imidazolylamide of monochloroaee- 
tie acid (VIII) has pharmacological activity, having an 
antispasmodic effect upon intraperitoneal introduction 
in mice in a dose of 140 mg/kg (1/5 of the half-death 
dose) (prevents the extensor phase of maximum elec- 
troshock in half of the experimental mice). 

E X P E R I M E N T A L  

4(5) -Carbe thoxy-5(4) - imidazoly lamides  of Ace-  
tic (II) and Butyr ic  (III) Acids.  To a suspension of 
0.06 mole of ca re fu l ly  pulver ized  (I) in 150-200 ml  of 
anhydrous benzene was added in por t ions  with s t i r r i ng  
over  11/2-2 h 0.07 mole  of the  acid chlor ide in 25 ml  
of benzene and 5 ml  (0.06 mole) of pyridine in 25 ml  of 
benzene.  The reac t ion  mix ture  was boiled for  2 h, 
left  overnight,  and f i l tered.  The prec ip i ta te  was t r e a t -  
ed with a solution of sodium carbonate ,  washed with 
wate r ,  and dried in a i r .  The compound was c r y s t a l -  
l ized f r o m  alcohol.  C rys t a l s  of (II) a r e  c o l o r l e s s  m i -  
c rop la tes ;  c r y s t a l s  of  (III) a r e  c o l o r l e s s  light plates .  

4 (5) -Carbe thoxy-5(4) - imidazoly lamide  of Benzoic 
Acid (IV). To a boiling suspens ion of 2.98 g (0.0192 
mole) of ground (D in 100 ml  of anhydrous xylene was 
poured 2.03 ml  (0,0244 mote) of benzoyl  chlor ide  and 
2.4 ml  (0.03 mole) of pyridine in 8 ml  of xylene.  The 
mix tu re  was boiled for  1 h and f i l t e red  while hot. Up- 
on cooling, a light yellow f ine ly -c rys ta l l ine  p rec ip i -  
ta te  sepa ra ted  f r o m  the f i l t ra te .  The mix ture  was f i l -  
t e red .  The prec ip i ta te  was dr ied at 50-70~ The c o m -  
pound was c rys t a l l i zed  f r o m  alcohol.  C rys t a l s  of (IV) 
a r e  a lmos t  co lo r l e s s .  

4 (5) -Carbe thoxy-5(4) - imidazoly lamide  of N,N- 
b is - (2-ch loroe thyt )su l fanf l ic  Acid (V). We suspended 
2.9 g (0.0187 mole) of (D in a solution of 6.5 g (0.0206 
mole) of lymphochin sulfochloride,  the acid chlor ide  
of N,N-bis - (2-ch loroe thyl )su l fan i l ic  acid, in 100 ml  
of benzene.  To the hot mix tu re  was poured dropwise  
with s t i r r i ng  7.8 ml  (0.056 mole) of t r i e thy lamine .  
The mix ture  was boiled for  1/2 to 1 h. The mix tu re  
was f i l te red  while hot f r o m  the prec ip i ta te  of t r i e thy t -  
amine  hydrochlor ide .  The light yellow prec ip i ta te  of 
(V) sepa ra t ed  f r o m  the f i l t r a te  upon cooling. The m i x -  

tu re  was f i l t e red .  The prec ip i ta te  was  dr ied at 50-70 ~ The m a t e r i a l  was  c rys t a l l i zed  f r o m  alcohol.  

4 (5) -Carbe thoxy-5(4) - imidazo ly lamide  of p -Bis (2 -ch lo roe thy l ) -aminobenzo ic  Acid (~n D. To a suspen-  
sion of 15.5 g (0.1 mole) of f inely pulver ized  (I) in 250 ml  of benzene was added over  2 h a solution of 15.5 
g (0.055 mole) of the acid chlor ide  of p -b is (2-eh loroe thyl )aminobenzoic  acid in 200 ml  of benzene.  The mix-  
tu re  was boiled for  2 h. The mix tu re  was f i l t e red  while hot f r o m  the prec ip i ta te  of (1) hydrochlor ide .  Ben- 
zene was dis t i l led f rom the f i l t ra te .  The t a r r y  res idue  was c rys t a l l i zed  twice f r o m  acetone containing ac t i -  
vated carbon.  C r ys t a l s  of (VD are  light yellow m i c r o p r i s m s .  

4 (5) -Carbe thoxy-5(4) - imidazo ly lamide  of Salicylic  Acid (VII). To a suspension of 3.1 g (0.02 mole) of 
(I) in 40 ml  of benzene was poured over  2 ~ 11 g of 58% (0.04 mole  reca lcu la ted  to 100%) of the acid chlor ide 
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of sal icylic  acid in 15 ml of benzene with cooling and s t i r r ing .  The mixture  was boiled for  2 h. The mix-  
tu re  was cooled and f i l tered.  The precipi tate ,  a mixture  of the amide and salicylic acid, was t r ea ted  with 
boiling e ther  to remove  the la t ter .  The precipi tate  was c rys ta l l i zed  f rom alcohol. 

4!5}-Carbethoxy-5(4)- imidazolylamide of Monochloroacetic (VIII), Dichloroacet ic  (IX), and Tr ich lo ro -  
acetic (X) Acids. To a suspension of 3.1 g (0~ mole) of (I) in 100 ml of benzene was added a Solution of 
0.03-0.04 mole of the acid chloride of the corresponding acid in 20 ml of benzene with cooling and s t i r r ing.  
In the prepara t ion  of (VIII), the mixture  was boiled for 3-4 h; of (IX), for  13 h; of (X),for 15h. Themix ture  
was f i l tered.  

The precipi ta te  of (VIII) was washed with benzene, rubbed with acetone in a mor ta r ,  and washed sev- 
e ra l  t imes  with acetone. The mate r ia l  was c rys ta l l ized  f rom alcohol. The c rys t a l  a re  co lo r less  and fine. 
Upon saturat ing a solution of (VIII) in anhydrous alcohol with dry  hydrogen chloride,  the hydrochlor ide  of 
(VIII) precipi ta ted as co lo r less  fine c rys ta l s .  After  f i l t ra t ion of (IX), more  impure (IX) precipi ta ted f rom 
the mother  solution upon standing, which together  with the main precipi ta te  was c rys ta l l i zed  f ro m  water .  
Crys ta ls  of (IX) are  co lo r less  si lky needles.  Compound (X) is a light powdery precipi ta te .  The precipi tate  
was dr ied in a vacuum ex t rac tor .  Compound (VIII) was t r ans fo rmed  analagously into a f inely crys ta l l ine  
hydrochlor ide .  

Yields of acids, melting points, and analysis data are  presented in Table 1. 

11 

2. 

3. 

4. 

5. 

6. 

LITERATURE CITED 

L. L. Bennett and H. T. Baker ,  J. Am. Chem. Soc~ 7_99, 2188 (1957). 
J. F. Shealy, R. F. Struck, L. B. Holum, et al., J.  Org. Chem., 266, 2396 (1961). 
J~ F.  Shealy, C. A. Krauth,  and J. A. Montgomery, ibid., 2_77, 2150 (1962). 
J.  F.  Shealy and C. A. Krauth,  Nature,  2!Q, 208 (1966). 
J.  F.  Shealy, J~ A. Montgomery, and W. R. Las te r ,  Biochem. Pharmaco1.,  1_!, 674 (1962). 
L. P. Kulev and V. R. Koroleva,  Zh. Obshch. Khim., 29, 2401 (1959). 

512 


