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Most of the known antispasmodic prepara t ions  are  cyclic der ivat ives  of urea .  Noncyclic derivat ives 
have been less  studied along this line, although highly active compounds exist  among them, for example, 
phenuron [1]. However, this prepara t ion has not found wide use in clinical pract ice ,  chiefly on account of 
its toxic effects,  a r i s ing during prolonged administrat ion [2, 3]. Urea der ivat ives  substituted in the N-pos i -  
tion by aralkyl  res idues ,  and in the N'-posi t ion by acid res idues  with a branched s t ruc ture  [4], have p rac t i -  
cally the same antispasmodic effect as phenuron, but they are less  toxic. The introduction of res idues  of 
acids of normal  s t ruc ture  in the N-posit ion does not lead to an intensification of antispasmodic proper t ies .  

Taking into considerat ion such a s trong influence of the i sos t ruc ture  of the acid res idues  on the ant i-  
convulsive action, we synthesized a ser ies  of new u r e a  derivat ives,  possess ing  branched alkyl, diaralkyl,  
and aralkyl  s t ruc tures  in the N-position. 

Ni t rourea  and p r i m a r y  amines were used as the s tar t ing mater ia ls  in the synthesis  of N-substi tuted 
ureas .  Ni t rourea  is the source of isocyanic acid when heated slightly in water  o r o t h e r  polar  solvents [7], 
and isocyanic acid is an active ingredient in this reaction.  

NO2NHCONHz-~'-HNCO + NHzNQ 

HNCO + RNHz-+RNHCONHz 

The p r i m a r y  amines were produced from the corresponding ketones by hydroamination according to 
the Leuckar t  react ion [8]. 

The compounds obtained were investigated for antispasmodic activity according to the test  of maximal  
e lec t roshock  [5] and the change in the threshold of corazol  convulsions [6] on white mice.  Data on those 
tes ts  are  cited in Table 1. 

The resu l t s  of the pharmacological  investigations show that there is a definite relat ionship between 
the antispasmodic action and the chemical  s t ruc ture  among the three groups of N-der iva t ives  of u r e a  studied 
(I, II, In).  

(AIk)2CHNHCONH2, Alk (At) CHNHCONHz (ArAlk)z, CHNHCONH2 

Thus, monoalkyl der ivat ives  of u rea  (I) manifes t  a ra ther  weak antispasmodic action, both according 
to the test  of maximum e lec t roshock  and according to the corazol  test.  However, among these compounds 

S. M. Kirov Tomsk  Polytechnic Institute. Novokuznetsk Scient i f ic -Research  Institute of Pha rmaceu t -  
ical  Chemis t ry .  Trans la ted  f rom Khimiko-Farmatsev t ichesk i i  Zhurnal,  Vol. 6, No. 7, pp. 29-31, July, 1972. 
Original ar t ic le  submitted May 19, 1971. 

�9 1973 Consultants Bureau, a division o[ Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $I5.00. 

451 



T A B L E  1. A n t i s p a s m o d i c  A c t i v i t y  of  N - S u b s t i t u t e d  D e r i v a t i v e s  of U r e a  
RNHCONH 2 

Melting P h a r m a ~  
Compound 1~ point (in m a x i ~  changeinthethreshold 

(in degrees) [electroshock Of co~azol convulsions 

I 
II 

III 
IV 
V 

VI 
VII 

VIII 
IX 
X 

XI 
XII 

XIII 
XIV 
XV 

XVI 
XVII 

XVIII 
XIX 

XX 
XXI 

XXII 
XXIII 
XXIV 

XXV 
XVI 

(CHa)~CH 
(CH3)~CHCH~ 
CH3(C2Hs)CH 
(CH~)2CH(CH~)s 
CHa(iso -CaH~)CH 
CHa(CaH ~)CH 
CH a(C.~Hll)CH 
CHs(C~Hla)CH 
CH3CHC(CHa) a 
(CsHs)sCH 
(C3H:)~CH 
(C4Hg)2CH 
(CaH13)sCH 
C6Hs(CHs)CH 
C6Hs(C~Hs)CH 
C6H~(CaHv)CH 
C6Hs(ISo CsH~)CH 
C~Hs(C4H 9)CH 
C6Hs(iSO -C4H 9)CH 
C6HsCHs(CHs)CH 
C6HsCH~(C2H6)CH 
C.HsCH2(C6Ha)CH 
(C6HsCH2) sCH 
C,HaCHsCH~(C~H~)CH 
(CoH~)~CHCH~(C~H~)CH 
(CgH~) 3C 

154 
141--2 
167--8 
89--90 

200--I 
127 - - 8  
124 
130--1 
200--2 
186 
171--2 
154--6 
111--2 
137 
100--1 
122 
142--3 
131--2 
102--3 
154 
106 
99--100 

135 
115 
203 
24O 

0 
17 
17 

100 
17 
67 
50 
67 
67 
83 
33 
0 
0 

1O0 
100 
100 
100 
83 

100 
100 
100 
100 

fi I1 died 
100 
0 
0 

77----- 10,91 
135----- 13,7 
14627,91 
154----- 8,51 
144 + 11,21 
1592--- 13,81 
12426,8 
139~5,21 
179-----7,81 
1552--- 17,71 
154-- + 10,91 
t17~11,8 
1242 10,5 
157-----8,21 
219+---5,61 
212-----30,21 
241--25,61 
136~4,21 
146+9,11 
194-----9,81 
209----- 19,61 
152-----9,41 

139-+-4,8 l 
112-----15,2 
13422,8 

IS ign i f i can t  c h a n g e s  With r e s p e c t  to the  c o n t r o l  g r o u p  of a n i m a l s ,  the  
s p a s m o d i c  t h r e s h o l d  fo r  wh ich  w a s  equa l  to  110 * 9.4 m g / k g .  

a c e r t a i n  d e p e n d e n c e  of the  a c t i v i t y  on the  n u m b e r  of  c a r b o n  a t o m s  in the  a lky l  r e s i d u e  can  be no ted :  p r o -  
nounced  a c t i v i t y  i s  o b s e r v e d  fo r  a c h a i n  l eng th  of 5-6 c a r b o n  a t o m s  ( compounds  IV, VI,  IX, X). F u r t h e r  i n -  
c r e a s i n g  the  n u m b e r  of c a r b o n  a t o m s  l e a d s  to a d e c r e a s e  o r  t o t a l  d i s a p p e a r a n c e  of  a c t i v i t y  ( compounds  XII,  
XIII).  The  p o s i t i o n  of  the  u r e a  r e s i d u e  in the a lky l  cha in ,  p o s s e s s i n g  the  s a m e  n u m b e r  of  c a r b o n  a t o m s ,  
d o e s  not  s i g n i f i c a n t l y  i n f l uence  the  a c t i v i t y  a c c o r d i n g  to both  t e s t s  ( compounds  II and III,  IV and X, VII ,  and  

XI).  

The  s u p p l e m e n t a r y  i n t r o d u c t i o n  of  a pheny l  r e s i d u e  into the  a lky l  cha in  of N - s u b s t i t u t e d  u r e a s ,  l e a d i n g  
to c o m p o u n d s  of the  type  II,  i n c r e a s e s  the  a n t i s p a s m o d i c  a c t i v i t y  of the p r e p a r a t i o n s  a c c o r d i n g  to both t e s t s  
( compounds  XIV-XXI) .  In t h i s  s e r i e s  a l l  the  p r e p a r a t i o n s  s i g n i f i c a n t l y  i n c r e a s e  the  t h r e s h o l d  of c o r a z o l  
c o n v u l s i o n s  and p r e v e n t  ton ic  e x t e n s i o n  in m i c e  in  the  p r e s e n c e  of  m a x i m a l  e l e c t r o s h o c k .  The  i n t r o d u c t i o n  
of  two pheny l  r e s i d u e s  in to  the  b r a n c h e d  c h a i n  of  N - a l k y l u r e a s ,  l e a d i n g  to s t r u c t u r e s  of the  t ype  of  III,  does  
not  c a u s e  any a p p r e c i a b l e  i n t e n s i f i c a t i o n  of  the  a n t i s p a s m o d i c  a c t i v i t y  ( compounds  XXII-XXIV) in c o m p a r i -  
son wi th  c o m p o u n d s  II.  N - D e r i v a t i v e s  of u r e a ,  c on t a in ing  a t r i p h e n y l a l k y l  g roup  (compounds  XXV, XXVI), 
a r e  i n a c t i v e  a c c o r d i n g  to both  g r o u p s .  

EXPERIMENTAL 

N-Substituted Ureas. A 1.2-mole portion of nitrourea was dissolved in one liter of water, then 1 mole 
of the corresponding amine was added to the suspension obtained with mixing. The mixture was heated for 
1 h at 70 ~ whereupon evolution of gas and complete dissolution of nitrourea was observed. After heating 
for 1 h, the N-substituted urea formed precipitated in the form of a colorless precipitate. The precipitate 
was filtered off and purified by recrystailization from the corresponding solvent. 

All the compounds obtained were identified according to the analysis for nitrogen, carbon, and hydro- 
gen. The IR spectra of the compounds were taken on a UR-10 instrument in liquid petrolatum and in a solu- 
tion of chloroform (concentration 0.05 M). An intense absorption band vC =O (1680-1690 cm -I) and the 
bands of primary and secondary amino groups vNII (3520, 3450, 3420 cm-i), as well as the characteristic 
absorption bands of the corresponding substituents at the nitrogen atom, were detected in the IR spectra in 
chloroform. 
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