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According to the l i t e ra tu re ,  many guanidine de r iva t ives  p o s s e s s  tuberculos ta t ic  act ivi ty .  Thus,  some 
benzthiazolyl  der iva t ives  [1], benzalguanyls  and their  N4-a lkyl -der iva t ives  [2], dichloroalkoxyphenylbiguan-  
ides [3], and dipyridylguanides [4] show apprec iab le  an t i tubercu la r  act iv i ty .  S t reptomycin  and d ihydros t rep -  
tomycin,  which contain guanidine groups in thei r  molecules ,  a re  highly effective in tuberculos is  chemothe r -  
apy [5, 6]. 

The ant i tuberculous  act ivi ty  of a s e r i e s  of diphenyl- and benzylguanidine der iva t ives  [7,8] was studied 
by us in a s ea r ch  for act ive an t ibac te r ia l  compounds.  

The tuberculos ta t ic  act ivi ty  of the compounds studied was de te rmined  in v i t ro  by the method of s e r i a l  
double dilutions in Sutton's s e m i - s y n t h e t i c  medium without s e r u m  or in the p r e sence  of 10% normal  horse  
s e r u m ,  Mycobac te r ia  of human tubercu los i s ,  Academia  and HaTRv s t r a ins ,  and avian tubercu los i s ,  s t r a in  
Avium P, were  used as t es t  cu l tures .  The mic rob ia l  loading for  the HaTRv and Avium P s t ra ins  for the 
submerged  method of inoculation, checked against  a BCG standard,  was 0.1 mg of baci l l i  in 5 ml  of the 
cul ture .  The sur face  method of cult ivation was employed for the Academia  s t ra in .  The degree  of tube r -  
culostat ic  act ivi ty was judged by the magnitude of the min imum bac te r ios t a t i c  concentra t ion (MBC) which 
comple te ly  a r r e s t e d  the growth of the tuberculos is  mycobac te r i a .  

The r e su l t s  of the study of the ant i tuberculous act ivi ty  of 25 guanidine de r iva t ives  a re  shown in Table 
1, the analyt ical  data for the newly p repa red  compounds is given in Table 2. 

Guanidine hydrochlor ide (I) did not show act ivi ty  agains t  the s t ra ins  of tuberculos is  m i c r o b a c t e r i a  
used. I ts  N-de r iva t ives  (II-IV) were a lso  inactive,  with the exception of the sulfate of i sonicot inylamino-  
guanidine (IIt). The introduction of the isonicotinic acid group led to the production of compounds showing 
act ivi ty  at concentra t ion 62.5-125 m i c r o g r a m / m l .  

Acylation of guanidine in the N"-pos i t ion  with al iphatic and a roma t i c  acids (compounds V-XVIII) s ig-  
nificantly inc reased  the tuberculos ta t ic  act ivi ty of the compounds.  Thus,  a lmos t  all  the benzy!guanidine 
de r iva t ives  (V-XVIII) showed modera te  an t i tubercu la r  act ivi ty,  while the parentbenzylguanidine sulfate (IV) 
did not p o s s e s s  such act ivi ty.  Compounds X and XVIII, which contain f i -chloropropr ionic  (X) and p- to luene-  
sulfonic (XVIII) acid groups,  were found to be p rac t i ca l ly  inact ive.  The MBC of these  compounds was equal 
to or g r e a t e r  than 1000 #g / m l .  The length of the carbon chain of the aliphatic acyl group did not s ignif icant ly 
affect  the an t i tubercu la r  act iv i ty  of the compounds (V-X). 

Introduction of unsubsti tuted,  a lkoxy-subs t i tu ted ,  and halogenated a romat i c  acids (compounds XI-XVII) 
to some degree  i nc rea sed  the ant i tuberculous p r o p e r t i e s  of the compounds (MBC 62-125 ~tg/ml), with the 
MBC of compound XIII, containing a methoxy group in position 4, equal to 62.5 t~g/ml, but introduction of 
these same  groups  addit ionally in posi t ions  3 and 5 (compound XIV) led to a reduction of the act ivi ty,  MBC 
of 250-500 pg /m[ .  The compounds with a halide in the benzene nucleus which were studied (compounds XV- 
XVII) p o s s e s s e d  equal tuberculos ta t ic  act ivi ty .  
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TABLE 2. N-Benzyl-N"-acylguanidines  

Com- 

pound 

IV 
VI 
X 

Xl 
XV 

XVI 
XV11 

mp (in *C) 

139--40 
155--6 
147--9 
229--30 
251--3 
245--6 
255--6 

Yield Found (in%) 
(in %) 

47 17,61 
30,2 16,20 
31 15,08 
25 13,55 
63 11,42 
30 13,51 
50 13,42 

Empirical formula 

CuHlaNaO. HCI 
Cl~H17NaO. HC1 

CllH14ElNaO. HCI 
CtvlT17NsO. HCI 

CtvH14BrNaO. HC1 
C15H14FNaO. HCI 
C15HI~C1NsO- HC1 

Calculated 
(in %) 

17,38 
16,43 
15,22 
13,30 
11,43 
13,66 
12,95 

The sulfate of N,N"-diphenylguanidine (XIX) showed activity of the same order  as that of benzylguani- 
dine der ivat ives .  

Acylation of XIX in the N"-posi t ion with an aromat ic  acid anhydride (compounds XX-XXV) led to p rac -  
t ically total loss of antituberculous activity. The MBC of all diphenylguanidine derivatives studied was equal 
to or g rea te r  than 1000 ug/ml .  

It should be pointed out that the guanidine derivatives studied did not show appreciable inhibiting ef-  
fect on the growth of Avium P s t ra in  microbac te r ia .  Fu r the rmore ,  the tuberculostat ic activity of all the 
compounds tested did not change in the presence of 10% normal  horse  se rum.  

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

N-Benzyl-N"-(acyl)guanidines  (V, VI, X, XI, XV-XVII). A mixture of 0.01 mole of the sulfate of IV 
and 0.04-0.07 mole of the appropriate acid chloride was heated at 90-140~ for 12-24 h. After cooling the 
react ion mixture,  it was worked up with benzene and acetone or ether,  the solid residue was reerys ta l l i zed  
f rom alcohol, water,  acetone or  a mixture of these solvents.  

The compounds obtained were white crystal l ine substances.  Yields, mp 's ,  and analytical data are 
given in Table 2. 

Sulfate of Isonicotinylaminoguanidine (III). A mixture of 0.08 mole of isonicotinylhydrazide,  0.04 mole 
of S-methyl isothiourea sulfate and 25 ml of water was heated at 80~ for 9 h. After cooling, the yellow pre -  
cipitate was fi l tered off, washed with acetone and ether and then rec rys ta l l i zed  from water.  This yielded a 
white powder with a weak greenish tint, mp 252-254~ yield 90%. Found, %: N 30.80. CTH9N50 �9 1/2H2SO 4. 
Calculated, %: N 30.68. 
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