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Carbani l ides  and s t ruc tu ra l l y  s i m i l a r  compounds that contain amide and imidazoline groupings d is -  
p lay an t i tubercular ,  an t i tumorigenic ,  ant iprotazoic ,  and antihelminthic act ion [1-3] 

In the p r e s e n t  p a p e r  we descr ibe  the p r epa ra t i on  of carbani l ides  (I, II) and an N - p h e n y h r e a  (III) that 
contain the above-ment ioned  groupings and p r e sen t  the resu l t s  of biological  t es t s  run on them.  

X ~ X ~IZ NH2COJ~-[2 
" �9 2HC1 ~ �9 2HOl 

~r /iz I 

~ [ / ~ I  2 H 2 N ~ .  4HC1NHzOONH 2 ~ J ~ - I O O b a - I ~ . 2 H O l  ~./J~ICONtt 

/2"~ / % -, -.~-HG1 'L_7" 

al X=H;b)Ol;C)Br ; e)X.=~-H, ~§ 
d~ c(=~)~z-ncl; f)xo~on, ~+a~-CUzOH2 ~ 

Compound Ia was previously synthesized by the Pinner method from 3,3'-dicyanocarbanilide [2], while 
If was synthesized by treatment of amine IVf with phosgene [1]. We developed a new method for the prepar- 
ation of I, which is based on heating the hydrochlorides of aminobenzamidines (IYa-e) or aminophenylimida- 
zoline (IVf) with urea in the presence of a small amount of water. It should be noted that a prior attempt to 

carry out the reaction of urea with m-aminobenzamidtne hydrochloride (IVa) was unsuccessful [2]. The 
conversion of IV to I does not occur or proceeds in low yield in the presence of excess water or in the pres- 
ence of hydrochloric and acetic acids. Our method is simple and suitable for the preparation of various 
carbanilides, including cyclic carbanilide If. 

Compound III was synthesized by treatment of IVf with potassium cyanate at pH 4.0-5.0. 

Anilines IV and V were obtained by reduction of the corresponding nitrobenzenes with stannous chlo- 
ride or iron in the presence of catalytic amounts of hydrochloric acid. The latter method was applied for 
the first time for the reduction of nitrobenzamidines and nitrophenylimidazolines (see [4-6]). 

The properties of the synthesized compounds are present in Tables 1 and 2. Anilines IV and V give 
a positive reaction with furfural [7], while I, If, and Ill gave a negative result. 

The IR spec t r a  of I and II contain s t rong  absorpt ion  bands at 1690-1710" (v C =O), 1560-1570 (5 NH),* 
1440-1460, 1285-1310, and 1210-1225 (v C-N) c m  -1, which are  pecu l ia r  to compounds of the ArNHCONHA 
type [8, 9]. S imi la r  f requencies  a re  also found in the s p e c t r u m  of HI: 1680 (s), 1560 (s),* 1430 (m) 1350 
(s), and 1260 (s) cm-lo 

�9 In a number  of ca ses ,  the absorp t ion  band appea r s  as a shoulder  on the adjacent  more  intense band or  co-  
incides with another  band; this is accompanied  by an inc rease  in its width and intensity. 
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TABLE 3. Antibacterial  Ac-  
tivity of Carbanilides in vi tro 
(in pg/ml) 

Compound  Sfaph.  aureus 625 E. coli 853 

Ib 
Ic 
If 
II 

50 
25 
50 
12,5 

200 
25 
50 

12,5 

The presence  of an unsubstituted amidine group in Ia-d  is con- 
f i rmed by the p resence  of absorption bands at 1680-1690 (s)* (Uasy m 
N'"C"___'N.), 1640-1670 (m),* 1520 (s), 1090-1125 (In), and 710-720 (s) 
cm -i.  With the following exception, the charac te r i s t i c  frequencies of 
the N-alkyl-subst i tu ted amidine grouping in Ie and II are  s imi la r :  the 
intensity of the secondary  amidine band at 1630-1640 cm -1 increases  
considerably,  but the maximum at 1520 cm - i  vanishes.  The bands at 
1600-1610 (s), 1560-1575 (s),* 1370 (s), 1280-1295 (s), 1040 (m), and 
700-720 (s) cm -i in the spectra of If and HI attest to the presence of 
an imidazoline ring. The bands charac te r i s t i c  for  the indicated group- 
ings were  previously  isolated and assigned in [10, 11]. 

The antibacterial  act ivi ty with respec t  to Staphylococcus aureus and Escher ich la  coli~ which are  r e -  
s is tant  to penicill in and s t reptomycin ,  was determined by the method of success ive  double culture in a l iq-  
uid culture medium (}Iottinger broth). The resul ts  were  tallied af ter  24 h. The carbanil ides that displayed 
pronounced antibacterial  ac t ion are  presented in Table 3. The most active carbanflide proved to be cycl ic  
analog II, which to an equal degree suppressed  the growth of both forms of mic roorgan i sms .  

The in vivo antiprotazoic action was studied with white mice infected with Babesia rodhainf and chicks 
infected with E imer ia  tenella. Only Ia and If, injected subcutaneously on the day of infection in doses of 25 
and 4 mg/kg,  respect ively ,  completely pro tec ted  the mice f rom destruction.  In control groups,  all of the 
animals died on the fifth to seventh day. When I, II, and III were fed to chicks in doses of 200-400 mg per  
k i logram of feed in the course of 10 days, they did not increase  the survival  ra te  of the tes t  poultry as com-  
pared  with a control group. 

None of the prepara t ions  applied per  os once in doses of 0.3 g/kg displayed anthelmintic activity in 
white mice ar t i f ic ial ly infested with Hymenolepis nana and Ganguleterakis spumosa.  

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

The IR spec t ra  of potass ium bromide pellets were  recorded  with a UR-10 speet rophotometer .  

Carbanil ides (I, II). A mixture of 0.04 mole of IV or  V, 0.02 mole of urea,  and 4 ml of water  was 
heated at 105-110 ~ under a reflux condenser  for 16 h, af ter  which the condenser  was removed  and heating 
was continued at 110-120 ~ for 8-10 h. The mixture was then cooled, t r i tura ted  with a th ree-  to fivefold (by 
weight) amount of water ,  and acidif iedto pH 3.0 with hydrochlor ic  acid. The precipi ta te  was separated,  
washed twice with an equal volume of acetone, and dried in a vacuum des icca tor  initially over  sodium hy- 
droxide and then over  phosphorus pentoxide. To purify the carbanil ides,  they were dissolved in water  at 
60-70 ~ , and the solution was clar if ied with charcoal  and fi l tered.  The fil trate was cooled to 20 ~ and acid-  
ified with concentrated hydrochloric  acid up to a 2 N concentrat ion of the la t ter .  The resul t ing precipi ta te  
was t reated as in the isolation of the carbanil ides f rom the react ion mixture.  

The carbanil ides (see Table 1) lost  their  water  of crys ta l l iza t ion on vacuum drying with phosphorus 
pentoxide at 100 ~ in the course  of a few hours.  

Aminobenzamidine Hydrochlorides (IVa-e, V) and Aminophenylimidazoline Hydrochloride (IVf). A. 
Concentrated hydrochloric  acid (1 ml) was added to a suspension of 37 g of powdered iron in 200 ml of water  
heated to 80 ~ and the mixture was refluxed for  10 rain. A solution of 0.3 g of copper sulfate and 0.8 g of 
fe r rous  sulfate in 10 ml of water  was then added, and the mixture was s t i r red  for  10 min. The nitro com-  
pound (0.1 mole) was then added in portions in the course  of 1-2 h with vigorous s t i r r ing.  After  this, the 
mixture was s t i r red  at 90-100 ~ for 6-8 h, cooled to 70-80 ~ made alkaline to pH 8.5 with concentrated am-  
monium hydroxide, c lar i f ied  with charcoal ,  and fil tered. The clarif icat ion with charcoal  was then repeated,  
and the solution was vacuum evaporated (bath tempera ture  100~ The residue was crys ta l l ized  f rom a two- 
to fourfold (by weight) amount of water ,  washed twice with equal volumes of acetone, and dried in a vacuum 
des icca tor  over  phosphorus pentoxide. This method was. used to obtain hydrochlorides IVa, f, e (see Table 
2). 

B. Nitroamidine hydrochloride (0.1 mole) was added in portions in the course  of 1 h to a solution of 
0.45 mole of stannous chloride dihydrate in 250 ml of concentrated hydrochlor ic  acid heated to 90 ~ after  
which the mixture was s t i r r ed  at 95-100 ~ for 4 h and cooled to 0 ~ The precipi tated complex with tin was 
removed by fil tration and dissolved in a 20 fold (by weight) amount of water .  The solution was f reed of tin 

*See page 343 for footnote. 
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by bubbling in hydrogen sulfide and vacuum evaporated at 100 ~ and the res idue was crys ta l l ized  to give 
hydrochlor[des  IVb, c, d and V (see Table 2). 

2-(m-Ureidophenyl)-A2-imidazol[ne Hydrochloride (III). A solution of 0.011 mole of potass ium cya-  
hate in 4 ml of water  was added to a solution of 0.01 mole of IVf in 8 ml of water ,  and the mixture was s t i r -  
red  at 20 ~ for  3 hwhi le  maintaining the pH at 4.0-5.0 by means of hydrochlor ic  acid (1 : 1). The precipi ta te  
was separated,  washed with an equal volume of wate r  and acetone,  and dried in a vacuum des icca tor  over  
phosphorus pentoxide. 

L I T E R A T U R E  C I T E D  

1. R. Hirt  and R. F i sche r ,  Swiss Patent  No. 428,747; Chem. Abstr . ,  6._~8, 87,296c, (1968); Swiss Patent  No. 
520,657; Ref. Zh. Khim.,No. 22N, 235 (1972). 

2. S .S .  Berg,  J. Chem. Soc., 5097 (1961). 
3. L . H .  Conover,  J. W. McFarland,  and W. C. Austin, US Patent  No. 3,549,624 (1970). 
4. A . P .  Easson and F. L. Pyman,  J. Chem. Soc., 2991 (1931). 
5. A. P inner ,  Chem. Be t . ,  2_.88, 473 (1895). 
6. E. Shaw and D. W. Woolley, J. Am. Chem. Soc., 7__99, 3561 (1957). 
7. Houben-Weyl, Methods of Organic Chemis t ry  [Russian translat ion] ,  Vol. 2, Moscow (1963), p. 657. 
8. P . A .  Bo[vin, W. Bridgeo,  and I. L. Boivin, Canad. J. Chem.,  32 ,242 (1954). 
9. R. Rivest ,  Canad. J. Chem.,  40, 2234 (1962). 

10. J . C .  Crivas andA.  Taur ins ,  Canad. J. Chem.,  3.7, 1260 (1959). 
11. M. Kulm and R. Mecke, Chem. Be t . ,  9_~4, 3016 (1961). 
12. L. F i e s e r  arid M. F i e s e r ,  Reagents for  Organic Synthesis [Russian translat ion] ,  Vol. 1, Moscow (1970), 

p. 298. 

346 


