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Many de r iva t ives  of ca rbazo le  and t e t r ahyd roca rbazo l e  are  pha rmaco log ica l ly  active with r e spec t  to 
the cen t ra l  nervous  s y s t e m  [1-4]. Moreover ,  there  is evidence that some of them have ant ivi rus  action 
[5, 61. 

We have p rev ious ly  synthes ized  some 9 -a lky l -3 - [1 - ( fo rmylamino)e thy l ]ca rbazo les  [7]; in the p h a r m a -  
cological  tes t ing  of these  compounds with r e spec t  to a number  of indices which c h a r a c t e r i z e  the effect  on 
the cen t ra l  nervous  sys t em,  it was es tab l i shed  that  they had definite act ivi ty .  It was of in te res t  to study 
o ther  compounds of this  s e r i e s .  In this connection we have synthes ized  some s e r i e s  of fo rmy laminoa lky l -  
c a rbazo l e s  (I-XI), aminoa lky lca rbazo les  (XII-XXIII), and acy l aminoca rbazo le s  (XXIV-XXXVIII) and have 
studied the i r  biological  ac t iv i t ies .  
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As the s ta r t ing  m a t e r i a l s  we used  9 - a l k y l - 3 - a c y l c a r b a z o l e s  which had been synthes ized by alkylat ion 
of ca rbazo le  with subsequent  F r i e d e l - C r a f f s  acylat ion of the 9-a lkyl  de r iva t ives  obtained by known methods 
[8], except  the s t a r t ing  9 -methy lca rbazo lea ldehyde ,  which was p r e p a r e d  by the V i e l s m e i e r  p roce s s  b y t r e a t -  
merit of 9 -me thy lca rbazo le  with d ime thy l fo rmamide  and phosphorus  oxychloride [9], and the s ta r t ing  3- 
ace ty lca rbayo le ,  which was p r e p a r e d  by the F r i e s - R o s e n m u n d  method [10]. 

The synthes is  of I -XI  (Table 1) was effected by the reac t ion  of 9 - a l k y l - 3 - a c y l c a r b a z o l e  de r iva t ives  
with de r iva t ives  of fo rmic  acid,  for  example ,  with fo rmamide  o r  ammonium fo rmate  by the Leuckar t  r e -  
action [11, 12]. Thereupon it was es tab l i shed  that  the g r e a t e s t  yield of fo rmylamino  der iva t ive  was achieved 
when fo rmamide  p r e p a r e d  f rom ammonium carbonate  and fo rmic  acid was used,  o r  a reagent  containing 
sma l l  added amounts  of  fo rmic  acid.  

Compounds X I I - X ~ I I  were  obtained in 90-95% by hydro lys i s  of the fo rmylamino  der iva t ives  with an 
aqueous alcoholic alkal i  solution (Table 2). It should be noted that acid hydro lys i s  of the Leucka r t  reac t ion  
products  leads to t he i r  res in i f ica t ion .  The amines  were  t es ted  in the fo rm of the i r  hydrochl0r ides  , which 
are  readi ly  soluble in water .  
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TABLE 1. F o r m y l a m i n o a l k y l  D e r i v a t i v e s  of Ca rbazo le  

R~ 

I CHs 
II CHs 

I I I CsHs 
IV n-CsH~ 
V iso-CsHv 

VI CaH~ 
VII iso-CsHn 

V I I I CH ~C~H~ 
IX C~H~ 
X C~H~ 

Xl ' C~H~ 

Note:  Compound VII 
ace tone .  

R~ 

H 
c~3 
{LH. 
% , i 1 .  

CHs 
CH3 
CH~ 
"..2YI5 

C3Hv 
C~H~ 

60 
77 
75 
70 
40 
70 
60 
60 
60 
60 
70 

rap, deg 

163--64 
132--33 
114--15 
115--16 
109--10 
112--13 
72--73 

160--61 
118--19 
91--92 

226--27 

N found, 
% 

11,55 
10,97 
10,34 
9,88 
9,84 
9,36 
8.91 
8,37 
9,85 
9,33 
8,51 

Empirical 
brmula 

CIsHz4N20 
CIeHIGNsO 
CI:HIsN20 
C~sHsoN~O 
CxsHsoNsO 
C19H~sN~O 
C~oHs~N~O 
Cs~H=oN=O 
CxsHtoN~O 
Cx~H~sN~O 
C~H~oN=O 

.N calc., 

11,76 
l l , l l  
10,53 
10,00 
10,00 
9,52 
9,09 
8,53 

10,00 
9,52 
8,53 

was recrystallized from diethyl ether; XI, from 

TABLE 2. 
ides  

e ~  

XII 
XIII 
XIV 
XV 

XVI 
XVII 

XVIII 
XX 
XX 

XXI 
XXII 

XXIII 

A m i n o a l k y l  C a r ba z o l e  D e r i va t i ve s  and T h e i r  H y d r o c h l o r -  

RI 

H 
CHa 
CsHs 
n-CsH z 
~o-C.'~H 7 

C4H, 
n-CsH n 
iso-C~HI1 
cCeHBCHs 
2H5 

C2H~ 
C~H~ 

Bases Hydrochlorides 

bp, 1 rap,, ~ empirical 
deg deg ~o formulas 

i .  I zr 

R, mp, 
deg. 

CHs 
CHa 70-~71 
CH a 35--36 
CH a Oil 
CH s Oil 
CH 3 Oil 
CH a Oil 
CHs Oil 
CHa "67--68 
C~H. Oil 
=aH I Oil 
E6H ~ 95--96 

210-----13 
185--90 
222--25 
205--10 
205--10 
226--28 
205--10 
220--25 
220--25 
225--27 

211 11,31 CIaHx4N,-HCI 
200 10,65 CI~HI~Ns.HC1 
140 10,00 CxeHxsN~'HC1 
175 9,70 CI~H~0Ns.HC1 
165 9,62 C17Hs0N,HCI 
165 9,20 ClsHs2N2-HC1 
143 8,75 C19H~aN2HCI 
161 8,79 CI~H~4N~.HCI 

9,25 C~IH,0N~ 
{7"5 9,63 CxTH~0Na-HC1 
173 9,15 ClsH2sNf HCI 
- -  9,27 C2xH~0N ~ 

Z ~  

I 1,34 
10,74 
10,20 
9,74 
9,74 
9,25 
8,84 
8,84 
9,33 
9,25 
9,25 
9,33 

I At a p r e s e n c e  of 4 -5  ram.  
2 Mel t s  with d e c o m p o s i t i o n  
3 Compounds  XX and X'XIII were  c h a r a c t e r i z e d  in the fo rm of the 
a m i n e s ;  t h e i r  h y d r o c h l o r i d e s  were  not  p r e p a r e d ,  

With  the ob jec t ive  of s tudy ing  the effect  of the c h a r a c t e r  of the acy l  r a d i c a l  in  the amino  group on 
b io log ica l  ac t iv i ty ,  we p r e p a r e d  a s e r i e s  of a c y l a m i n o  d e r i v a t i v e s  (Table 3) based  on 9 - e t h y l - 3 - [ 1 - ( a m i n o )  
e t h y l ] c a r b a z o l e  (XIV) and c a r b o x y l i c  ac id  ha l i de s .  

T h i n - l a y e r  c h r o m a t o g r a p h y  was u s e d  to check  the p u r i t y  of the s t a r t i n g  m a t e r i a l s  and compounds  
p r e p a r e d .  

In the IR s p e c t r a  of compounds  I -XI  and X X I V - ~ I I ,  two amide  a b s o r p t i o n  g roups  each  a re  ob-  
s e rved :  the f i r s t  of these  l i e s  in  the range  1625-1640 c m - l ;  a b s o r p t i o n  in  the 1529-1537 cm -1 r e g i o n  is 

t y p i c a l  of the second  amide  band .  

F o r  compounds  XI I -~XII I ,  two bands  in  the range  3483-3405 cm - t  a r e  o b s e r v e d  in  the NH bond s t r e t c h -  
ing r eg ion ;  the r a t io  of the wave n u m b e r s  of t hese  two a b s o r p t i o n  bands a g r e e s  wel l  with the e m p i r i c a l  

equa t ion  [13] 

~sNS = 345.8 -~ 0~ 

" Investigation of pharmacological activity was carried out on mice (18-20 g) and rats by a number of 
tests which are usedto evaluate central neurotropic action. All the tested compounds were injected intra- 

pe ritone ally. 

It was established that I-XI are compounds of low toxicity. In the experiments on mice, the LDs0 
(daily) for compounds I, If, and IV-XI was approximately 1000 mg/kg; for compound III, 700 mg/kg. In 
doses amounting to I/s or 1/10 of the LDs0 , the indicated carbazole derivatives caused a reduction in rectal 
temperature and breakdown in motor coordination (rotating rod test [14]), and increased the duration of 

2 0 2  



T A B L E  3. 9 - E t h y l - 3 - [ 1 - ( a c y l a m i n o ) e t h y l ] c a r b a z o l e s  

Corn- I pound 

XxXxI• CH~ 
C~H~ 

XXV1 CsH~ 
XXVII 

XXVllI 
XXIX 
XXX 

XXXI 
XXXII 

XXXIII 
XXXIV 

XXXVII 
XXXVIII 

R, 

CoH~ 
o-BrC~H 
:n-BrC~H 
p~BrCsH4 
o-CIC~Ha 
m -CIC~H 4 
o-NO~C~H~ 
p-NO2C6H 4 
m-NO~CsH 
3,4,5-(CH sO) sC~H 

i m-NH,C~H~ 
C~H,CH-CH 

Yield,qo _ degmp' !found, 

64 
82 
73 
80 
65 
61 
85 

61,4 
80 
83 
83 
80 
80 
63 
83 

102--03 
122--23 
117--19 
127--28 
128--29 
138--39 
188--89 
118--19 
124--25 
164--65 
167--68 
164--65 
210--11 
155--56 
174--75 

9,98 
9,45 
9,02 
8,28 
6.67 - 
6,55 
6,59 
7,48 
7,31 

10,78 
10,80 
10,86 
6,58 

ll,71 
7,70 

EmpLrical 
formula 

CasH2oN~O 
Cx,H~eN~O 
C,oH~4N~O 
C~aH22N20 
C~sH~BrN~O 
C~,H~xBrN~O 
C~aH~BrN~O 
C~aH~xC1N,O 
C~aH~xC1N~O 
CasH~x N a 03 
C2sHmN~Os 
C2,HmNsOs 
C~H2sN~O~ 
C~sH~3NaO 
C~He~N~O 

N calc., 
% 

10,00 
9,52 
9,09 
8,18 
6,65 
6,65 
6,65 
7,43 
7,43 

10,87 
10,87 
10.87 
6,64 

11,79 
7,61 

T A B L E  4. N e u r o t r o p i c  A c t i v i t y  of  F o r m y l a m i n o a l k y l  D e r i v a t i v e s  
of  C a r b a z o l e  

o 
E o 

. ~ , Effect on 
. -~ w !., ~ duration of 

I.~ ~ ~ .-r I" E ~ ' ~ o  = chloralhy- 
I~ - "~ "d 1 ~ . ~ o  o drate-in- 

�9 ~ ~ / ~  .~ = |~ o ~'n Iducedsleer) 

~ 2  ~ [~ 9. ~'B [~ E~ E~g~lfromcontroi 
/ I ICq~ 

E I 
~..~ ~ - I  ,~ ~'~,-e o ~ , ~ = o  = > , ~ : = ~  

=ooo,~ ~ ~'~ = 

I 
II 

III 

IV 

VI 

VII 

VIII 

IX 
X 
Xl 

200 
100 
200 
7O 

140 
100 
2OO 
I00 
200 
100 
200 
10(] 
20(] 
20(3 
20(] 
20C 

--3,1 
--6,0 
--6,8 
--2,6 
--6,2 
--3,4 
--6,5 
--5,2 
--6,5 
--6,1 
--6,8 
--3,6 

--2,1 
--1,0 
--2,7 

17 
100 
100 
90 

100 
90 

100 
100 
100 
I00 
100 
90 

34 
0 
34 

0 
+130 
+400 

0 
+7O 

0 
+100 
+113 
+170 
+3OO 

+ 100 
+260 

0 
0 
0 

0 
+30 

+3o 

+3O 

+30 

+70 

0 

0 
0 
0 

300 
58 (32-104) 

135 (87-211) 

84 (49 - 144) 

175 (95-320) 

153 (76,5-306) 

0 

2O0 
230 0o9-483) 

0 

s l e e p  c a u s e d  by c h l o r a l  h y d r a t e  (300 m g / k g  i n t r a p e r i t o n e a l l y )  and the  t h r e s h o l d  of  c o r a z o l e  c o n v u l s i v e  a c -  
t ion .  P a r t  of the  c o m p o u n d s  in t h i s  s e r i e s  c a u s e d  a s t a t e  of  c a t a l e p s y  in r a t s  (Table  4). The f o r m y l a m i n o -  
a l k y l  d e r i v a t i v e s  of  c a r b a z o l e  did  not  e x e r t  an e f f ec t  on the  c e n t r a l  e f f e c t s  of  5 - h y d r o x y t r y p t o p h a n e  (head 
s h a k i n g  t e s t  [15]). 

None of  the  o t h e r  c a r b a z o l e  d e r i v a t i v e s  (XII-XXXVIID h a s  a c l e a r  n e u r o t r o p i c  a c t i v i t y .  

A n t i b a c t e r i a l  a c t i v i t y  of  the  c o m p o u n d s  was  e v a l u a t e d  f r o m  the  va lue  of  the  m i n i m u m  b a c t e r i o s t a t i c  
c o n c e n t r a t i o n  (MBsC) as  o b t a i n e d  by the m e t h o d o f  s u c c e s s i v e  twofo ld  d i lu t i ons  in a l iqu id  g rowth  m e d i u m .  
A s  the  t e s t  o r g a n i s m s  we u s e d  s t a p h y l o c o c c i ,  s t r e p t o c o c c i ,  p n e u m o c o c c i ,  E_._. co l i ,  P s e u d o m o n a s  p y o c y a n e a ,  
p r o t e u s ,  a n t h r a x  s p o r e s ,  t h e  d y s e n t e r y  b a c i l l u s ,  t y p h o i d  b a c i l l u s ,  and a l s o  two s t r a i n s  of t u b e r c u l o s i s  m y c o -  
b a c t e r i u m  of t he  h u m a n  t y p e :  H37Rv and A c a d e m i a .  

A m o n g  the a m i n o a l k y l  d e r i v a t i v e s  of  c a r b a z o l e ,  s u b s t a n c e s  w e r e  d i s c o v e r e d  which  p o s s e s s e d  a c t i v i t y  
wi th  r e s p e c t  to  c e r t a i n  g r a m - p o s i t i v e  and g r a m - n e g a t i v e  m i c r o o r g a n i s m s .  Thus ,  the  MBsC of  c o m p o u n d s  
XV, XVII, XVIII,  and XIX wi th  r e s p e c t  to  s t a p h y l o c o c c u s  and s t r e p t o c o c c u s  i s  in the  r a n g e  1 .5 -25  # g / m l ;  
wi th  r e s p e c t  to  F l e x n e r  d y s e n t e r y  b a c i l l u s  (except  XIX), 17-50 # g / m l ;  and wi th  r e s p e c t  to  the  t ypho id  b a c i l -  
lus  (except  XV), 25-42 p g / m l .  

Compounds  XIII,  XV, XVII, XVIII,  XIX, X ' ~ ,  and XXII p o s s e s s  h igh  a n t i t u b e r c u l a r  a c t i v i t y :  the  MBsC 
with  r e s p e c t  to  the  H3r Rv s t r a i n  is  4-16  # g / m l ;  wi th  r e s p e c t  to  the A c a d e m i a  s t r a i n ,  8-62 p g / m l ,  r e g a r d -  
l e s s  of  the  p r e s e n c e  of s e r u m  in the  g r o w t h  m e d i u m .  

A m o n g  the  a c y l  d e r i v a t i v e s  of  c a r b a z o l e  s tud i ed ,  no s u b s t a n c e s  w e r e  o b s e r v e d  wi th  def in i t e  a c t i v i t y  
wi th  r e s p e c t  to  g r a m - p o s i t i v e  o r  g r a m - n e g a t i v e  b a c t e r i a :  the  MBsC in a l m o s t  a l l  c a s e s  was  200 p g / m l  o r  
m o r e .  Compounds  XXV, XXVI, and XXVIII had  a h igh  a n t i t u b e r c u l o s i s  a c t i v i t y ;  t h e i r  MBsC was  8-40 u g / m l .  
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E X P E R I M E N T A L  

The IR s p e c t r a  were  taken in an IKS-22 ins t rument ,  us ing table ts  with po tass ium bromide .  

9 -Methy l -3 - [1 - ( fo rmylamino)e thy l ] ca rbazo le  (II). A mix ture  of 12 g of ammonium carbonate  and 13.6 
g of 85%formic  acid was gradual ly  heated  to 165 ~ Then 10 g of 9 - m e t h y l - 3 - a c e t y l c a r b a z o l e  was added and 
heat ing was continued at 175-180 ~ At the end of the react ion,  a f t e r  45-50 min,  the reac t ion  mix tu re  was 
cooled, and the solid was washed with water ,  dr ied,  and pur i f ied  by a double r ec rys t a l l i za t ion  f rom benzene.  
A yield of 3.7 g (77%) was obtained, mp 137-133% The o ther  der iva t ives  in this s e r i e s  were  p r e p a r e d  s i m -  
i la r ly ,  and a re  shown in Table  1. 

9 -Methy l -3 - [1 - (amino)e thy l ]ca rbazo le  (XIII). To a solution of 10 g of II in 20 ml  of ethanol was added 
20 ml  of an aqueous-a lcohol ic  solution (1 : 1) containing 2.1 g of po tass ium hydroxide,  and the mix ture  ob- 
ta ined was boiled under  ref lux for  2 h. Af te r  th is ,  the alcohol was dist i l led off, the organic  l a y e r  was e x -  
t r a c t e d  with e the r ,  the e the r  was dis t i l led off, and the residue was subjected to vacuum dist i l lat ion.  At 210- 
213 ~ (4-5 mm)  the re  was obtained 8 g (92%) of XIII in the fo rm of a co lo r l e s s  oil which c rys t a l l i zed  on s tand-  
ing. The amine hydrochlor ide  was obtained by pass ing  dry hydrogen chloride through an e the r  solution of 
the amine;  it was pur i f ied by reprec ip i t a t ion  f rom alcohol with e ther .  The amines  shown in Table 2 were  
p r e p a r e d  s imi l a r l y .  

9 -E thy l -3 - [1 - (benzoy lamino)e thy l ]ca rbazo le  (XXVII). Into a solution of 4.76 g of XIV in 30 ml  of 
benzene was introduced 1.65 g of a 50%aqueous po tass ium carbonate  solution and, while s t i r r i ng  at 18-?0 ~ 
2.81 g of benzoyl chloride in 10 ml  of benzene was added dropwise .  After  20-25 min the reac t ion  mixture  
was diluted with 50 ml  of water ,  the organic  l aye r  was separa ted ,  and the product  was washed with wa te r  
to a neu t ra l  react ion;  the solid was f i l te red  off, dr ied,  and purif ied by c rys ta l l i za t ion  f rom benzene.  The 
yield was 5.47 g (80%), mp 127-128 ~ The remain ing  compounds shown in Table 3 were  p r epa red  s imi l a r ly ,  
except  compound XXXVII, which was p r e p a r e d  by the method desc r ibed  below. 

9 -E thy l -3 - [1 - (m-aminobenzoy lamino)e thy l ]  ca rbazo le  (XXXVII). To a mix ture  of 2 g of XXXV, 28 ml  
of alcohol,  7 ml  of benzene,  and 6 ml  of concent ra ted  hydrochlor ic  acid, were  addedwith vigorous  s t i r r i ng  
zinc dust in the amount of 1.64 g. Af ter  30 min the mix tu re  was f i l te red  f rom the unreac ted  zinc and the 
f i l t ra te  was diluted with water ;  a f t e r  basif icat ion it was ex t r ac t ed  with e the r .  The solvent was dist i l led off, 
and the product  was c rys t a l l i zed  f rom alcohol.  The yield was 1.16 g (70%), mp 155-156 ~ 
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