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With the objective of seeking substances with ant i tubercular  activity in the substi tuted th iourea  ser ies ,  
we have previously  worked out the synthesis  of a number  of i ts symmet r i ca l l y  and unsymmet r i ca l ly  1,3- 
disubsti tuted der iva t ives ;  th iocarbani l ides  [1, 2] ; analogs of these containing he terocycl ic  res idues  {pyridine 
or  pyr imidine [3], pyridazine [4], or  1,3-thiazane [5]); and var ious  substi tuents in the benzene ring. 

Investigation of the tuberculosta t ic  act ivi ty of these compounds and elucidation of the dependence of 
ant i tubercular  action of these substances  on the i r  s t ruc tu re  showed that the p resence  of the thiocarbanil ide 
group has grea t  impor tance  for manifestat ion of tuberculosta t ic  activity [6]. Introduction of an N-methy l -  
p iperazine res idue  into the benzene r ing led to obtaining a new prepara t ion  - butomelide [1, 7], N-[p-(1-  
me thy l -4 -p ipe raz iny l ) -pheny l ] -N ' -  (p-butoxyphenyl)- thiourea,  which is r ecommended  by the Pharmacologica l  
Commit tee  of the Ministry of Public Health of the USSR for  medicinal  use as an ant i tubercular  prepara t ion .  

Among the 1,3-disubst i tuted th ioureas  containing the 2 -me thy lmercap to -5 -pyr imid ine  residue,  which 
may be cons idered  as he terocycl ic  analogs of thiocarbanil ide [8], substances with a high tuberculostat ic  ac-  
tivity were  also found; some of these proved active in exper imenta l  tuberculos is  of white mice or  guinea 
pigs. 

Continuing studies in the direct ion of synthesizing analogs of thiocarbani l ide and 1,3-disubst i tuted 
th ioureas ,  we have synthes ized and invest igated the tuberculos ta t ic  action of previously  unknown dibro-  
mobenzhydry la ry l th ioureas  and also of a number  of he te ry la ry l th ioureas .  These  studies showed that all 
of the compounds p r epa red  (except XI) pos se s s  only weak bac te r ios ta t i c  activity with r e spec t  to s t ra in  
H-37R v tuberculos is  mycobac te r ium.  Compound XI, 2 - (1 -methy l -4 -p ipe raz iny l ) -4 ' - i sopropoxy th ioca rban-  
ilide, inhibits the growth of tuberculos is  baci l l i  in a concentrat ion of 8 # g/ml. This compound is an analog 
of butomelide,  differing f rom it only in the alkoxy group. The bac te r ios ta t i c  concentrat ion of butomelide is 
1 pg/ml in a medium containing no se rum,  or  8 #g/ml in a medium containing 10% normal  ho r se  blood se rum.  
Thus, r ep lacemen t  of the butoxy group by an isopropoxy group led to a reduct ion in activity of the compound. 

The 4 ,4 ' -d ib romobenzhydry l -  and he te ry la ry l th ioureas  (I-IX and X-XV) were  p repa red  by the conden- 
sation of equimolecular  amounts of 4 ,4 ' -d ibromobenzhydryl  or  isopropoxyphenyl  isothiocyanate with a ry l -  
or he te ry lamines  (see Table 1). 

4 ,4 ' -Dibromobenzhydryl  isothiocyanate (m.p. 109 ~ was p repa red  by the reac t ion  of 4 ,4 ' -d ib romobenz-  
hydrylamine hydrochlor ide  with thiophosgene in ch lo ro fo rm or  dichloroethane medium [9] under the condi-  
tions worked out for the synthesis  of 3 -me thy l -  and 4-methoxybenzhydryl  isothiocyanates  [10]. p - I soprop-  
oxyphenyl isothiocyanate was p repa red  by heating 4 ,4 ' -d i isopropoxythiocarbani l ide  with acetic anhydride 
[2]. 
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As the amino components  we used  p-toluidine,  p-phenet id ine ,  p-butoxyani l ine ,  2-aminopyr id ine ,  3-  
me thoxy-6 -aminopyr idaz ine  [4] and 3 -bu toxy-6 -aminopy  r idaz ine  [ 11], 1 -me thy l -4  - (p-aminophenyl) - p i p e r -  
azine [1], 1 - m e t h y l - 4 - a m i n o p i p e r a z i n e  [6], and 2 - m e t h y l m e r c a p t o - 5 - a m i n o p y r i m i d i n e  [12]. 4 - (Dimethy l -  
amino ) -4 ' - ( 1 -me t hy l -4 -p i pe r az i ny l ) t h i oca rban i l i de  (XV) was p r e p a r e d  s ta r t ing  f rom p-d imethylaminoani l ine  
and p - ( 1 - m e t h y l - 4 - p i p e r a z i n y l ) - p h e n y l  i so th iocyanate  [8]. 

The synthes ized  compounds (I-XV) a re  c rys t a l l i ne  subs tances  with sharp  mel t ing  points,  soluble in the 
usual  organic  solvents ,  more  difficult ly so in alcohol,  difficult ly soluble in e ther ,  and p rac t i ca l ly  insoluble in 

wate r .  

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

1- (4 ,4 ' -D ib romobenzhydry l ) -3 - (p -e thoxypheny l ) - th iou rea  (II). To a solution of 0.29 g of p-phenet idine 
in 3 ml  of d ry  benzene was  gradual ly  added, with s t i r r ing ,  0.8 g of 4 .4 ' -d ib romobenzhydry l  i sothiocyanate  
in 8 ml  of dry  benzene.  The reac t ion  mix tu re  was s t i r r e d  at the b.p. for  1.5 h. The c r y s t a l s  which sepa ra ted  
were  f i l te red  off and washed  with a smal l  amount  of e ther ;  compound II (1 g) was  obtained. If no solid s e p -  
a ra ted ,  the solvent  was r e m o v e d  under  vacuum, and the res idue  was worked up. 

Compounds I, IH-VI,  VIII, and IX were  p r e p a r e d  s imi l a r ly .  

1 - ( 4 , 4 , - D i b r o m o b e n z h y d r y l ) - 3 - ( 2 - m e t h y l m e r c a p t o - 5 - p y r i m i d y l ) - t h i o u r e a  (VII). To a solution of 0.37 
g of 2 - m e t h y l m e r c a p t o - 5 - a m i n o p y r i m i d i n e  in 13 ml  of d ry  benzene,  with s t i r r ing ,  was added a solution 
of 1 g of 4 ,4 ' -d ib romobenzhydry l  i so th iocyanate  in 9 ml  of dry  benzene;  the s t i r r i ng  was continued for  2 h 
at r o o m  t e m p e r a t u r e  and 30 min at 60 ~ The reac t ion  mix tu re  was cooled to 0~ the solid which fell  was 
f i l te red  off and washed with e ther .  There  was  obtained 0.63 g of VII, F o r  analys is ,  compound VII was d i s -  
solved at r oom t e m p e r a t u r e  in methylene chlor ide ,  the solution was t r ea t ed  with act ivated charcoa l ,  it was  
evapora ted  under  vacuum, and the res idue  was  washed with e ther .  

1- (p - I sopropoxyphenyl ) -3-  ( 1 -me thy l -4 -p ipe raz iny l ) - t h iou rea  (X). To a solution of 0.58 g of 1 -me thy l -  
4 -aminop ipe raz ine  in 2.5 ml  of d ry  benzene was  gradual ly  added, with s t i r r ing ,  a solution of 0.97 g of p -  
i sopropoxyphenyl  i sothiocyanate  in 3.5 ml of d ry  benzene.  S t i r r ing  was  continued at the b.p. for 40 min.  Up- 
on cooling, the solid which s e p a r a t e d  was  f i l te red  off and i t  was  washed with a sma l l  amount of e ther ;  0.8 g 
of X was obtained. If no p rec ip i t a t e  fell, the solvent  was  r e m o v e d  under  vacuum and the res idue  was worked 
up. 

Compounds XI-XIV were  p r e p a r e d  s imi l a r ly .  

4 - D i m e t h y l a m i n o - 4 - ( 1 - m e t h y l - 4 - p i p e r a z i n y l ) - t h i o c a r b a n i l i d e  (X-V). To a solution of 0.88 g of p - d i -  
methylaminoani l ine  in 10 ml of dry benzene was gradual ly  added, with s t i r r ing ,  a solution of 1.5 g of p - (1 -  
me thy l -4 -p ipe raz iny l ) -pheny l  i sothiocyanate  in 100 ml  of dry  benzene.  The reac t ion  mix tu re  was s t i r r e d  
for  3 h at 50 ~ The solvent  was r e m o v e d  under  vacuum, a smal l  amount of e the r  was added to the res idue ,  
and the solid was f i l te red  off. Compound XV (1.1 g) was obtained. 
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