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There  has  long been in t e re s t  in carbol ine  de r iva t ives  [1-3]. De r iva t ives  of this group have newly a t -  
t r ac t ed  the attention of r e s e a r c h e r s ,  chiefly in connect ion with their  abil i ty to inhibit the act ivi ty  of mono-  
amine oxidase  (MAO) and to influence the ef fec ts  of cys t amine  and serotonin [4-9]. Cer ta in  compounds have 
a psychot ropic  action [10, 11]. However ,  up to the p r e s e n t  t ime only two p repa ra t i ons  among the carbol ine  
de r iva t ives  - ha rmine  and diazoline - have found use  in medica l  p rac t i ce .  

A new group of compounds has  been synthes ized  at the Inst i tute of Pha rmaco logy  of the Academy of 
Medical Sciences  of the USSR: de r iva t ives  of h e x a h y d r o - T - c a r b o l i n e  [12, 13]. We have studied a number  
of p r e p a r a t i o n s  with va r ious  subst i tuents  in the a romat i c  and piper id ine  r ings  (Table 1) according  to ce r t a in  
pha rmaco log ica l  indices  (motor  activity,  suppress ion  of aggress ion ,  and analgesic  action). The expe r imen t s  
were  conducted on white mice  and r a t s .  The p r e p a r a t i o n s  were  injected subcutaneously in a dose of 10 # g /  
kg, with the exception of e x p e r i m e n t s  on the de te rmina t ion  of an t i aggress ive  action, where  the ave rage  ef -  
fect ive doses  we re  calcula ted.  

The mo to r  act ivi ty  was  m e a s u r e d  within a 10-mirmte in te rva l  (according to the method of de te rmin ing  
changes  in the e lec t r ic  r e s i s t a n c e  during m ovemen t  of the animals) .  Of the 21 compounds invest igated,  12 
p r e p a r a t i o n s  caused  an inhibition of mo to r  act ivi ty  (Table 2). The s t ronges t  effect  was  given by p repa ra t ion  
No. 16 and i ts  analog (No. 14). More than half  of the act ive  compounds are  de r iva t ives  of t e t r a h y d r o - T -  
carbol ine .  Harmine  de r iva t ives  a r e  the l eas t  effect ive.  The act ivi ty of the compounds depends on the nature  
of the subst i tuents  in the 6-posi t ion of the a romat i c  r ing.  The introduction of b romine ,  carbethoxy,  h y d ra -  
zide, and die thylamide g roups  leads  to a d e c r e a s e  in the act ivi ty  (see Table  2, Nos. 14, 15, 9, 10). The p o s i -  
tion of the subst i tuents  has  a s ignif icant  effect  on the act ivi ty of the p repa ra t i ons .  Thus,  3 ,8 -d ime thy l - l , 2 ,  
3, 4, 4a, 9 a - h e x a h y d r o - T - c a r b o l i n e  dihydrochlor ide  is  cons iderab ly  l e s s  act ive than the 3 ,6-dimethyl  d e r i v a -  
t ive .  

The overwhelming  m a j o r i t y  of the compounds have an an t i ag re s s ive  effect ,  while five p r epa ra t i ons  
actual ly  s u r p a s s  the act ivi ty  of aminazine  (see Table  2). P r e p a r a t i o n  No. 16 is  e spec ia l ly  effect ive.  

Among the de r iva t ives  of hexahydrocarbo l ine ,  the g r e a t e s t  ef fect  is  also given by compounds with a 
methyl  res idue  (see Table 2, Nos.  14 and 16). The s ignif icance of a subst i tuent  in the 6-posi t ion is also ev i -  
dent for  de r iva t ives  of t e t r ahydroca rbo l ine ,  tn compar i son  with de r iva t ives  of (~-carbol ine de r iva t ives  of 
~ - c a r b o l i n e  a re  l e s s  act ive.  In con t r a s t  to aminazine ,  carbol ine  de r iva t ives  have an an t i aggress ive  effect  
in doses  in which they do not cause  any changes  in the mo to r  act ivi ty  of the animals .  As can be seen f r o m  
Table 2, all the effect ive compounds,  with the except ion of one p repa ra t ion ,  have an an t i aggress ive  effect  at 
substant ia l ly  lower  doses  than those in which they cause  an inhibition of m o t o r  activity.  

The analgesic  action was de te rmined  accord ing  to the threshold  of sens i t iv i ty  to an e lec t r i ca l  pain 
s t imulus  in ra t s .  Analgesic  p r o p e r t i e s  we re  detec ted  for  13 p r e p a r a t i o n s  (see Table 2). A reduct ion of the 
pain sens i t iv i ty  was noted a f te r  the inject ion of p r epa ra t i ons  Nos. 4 and 5 even a t  a dose of 5 mg/qcg. Most 
of the de r iva t ives  of te t rahydro-3~-carbochol ine  p roved  act ive.  Four  compounds,  Nos. 18-21 (among them,  
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T A B L E  2. P h a r m a c o l o g i c a l  A c t i v i t y  o f  C a r b o l i n e  D e r i v a t i v e s  

Prepara - 

tion No. 

Antiaggressive ac-] Influence on mo-  ]Influence on patn 
tion, ED. (in m~_/ tot ae t iv i ty (num-  sensitivity (tfiresh- 

o ]l~er of movements  ]lold of sensitivity 
I kg) I . �9 , l in  V ;number  of 
] ] m 15 mm~ [ observationsin 
[ ~ ] parentheses) 

Toxicity, LD~ 
(in mg /kg )  

Control 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
I1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

1,1 (0,8--1,7) 
2,4 0,1--5,0) 

3,9 (0,97--15,6) 
Inactive 

4,6 (2,8--7,7) 
0,27 (0,04--1,0) 

5,0 (1,5--16,5) 
0,64 (0,38--1,t) 

Inactive 
14,0 (10--19,5) 
2,8 (0,92--8,4) 
0,2 (0,13--0,3) 
3.4 (1,1--10.9) 

hlactive 
0,27 (0,11--0,65) 

4,0 0,1--14,8) 
0,04 (0,03--0,08) 

2.2 (1.8--2.7) 
Inactive 

0,56 (0,35--0,89) 
3,6 (0,9--13,5) 
6,5 (1,6--27,1) 

158 029--252) 
167 (76--252) 
116 (73--159) 

181 (104--258) 
118 (84--152) 
45 (23--67) 

149 (95--2O3) 
117~54 
65 (29--I01) 
95 (70--120) 

136 (82--190) 
57 (30--87) 
78 (53--I03) 
100 (64--136) 
46 (28--68) 
79 (25--133) 
40 (28--52) 
87 (24--150) 

115 (83--147) 
117 (95--139) 
198 (90--306) 
98 (73--123) 

8,1--+0,3 (560) 
13,4=2,1 (5) 

12+3,6 (5) 
17,6=2,8 (5) 

23 + 1,3 (10) 
20=---2,6 (10) 
13-----4,5 (4) 
10-- 1 (6) 
25=-+2,7 (5) 

8--+ 1,9 (3) 
Inac t ive  

12--+ 1 (7) 
Inactive 

19=4 (5) 
12= 1,0 (8) 
9=3,7 (8) 
9=0,7  (10) 

12=2,5 (3) 
20= 1,1 (5) 

18,7---+3,7 (5) 
12=1,5 (18) 

11,0= 1,4 (14) 

45 (31--66) 
55 (52--58) 
78 (54--I 12) 

520 (423-640) 
13 (8--21) 

56 (43--73) 
500 (383--640) 

72 (49--105) 
88 (81--95) 
84 (64--109) 

105 (103--107) 
35 (21--58) 

109 (101--113) 
41 (26--63) 
63 (52--76) 
87 (80--95) 
35 (30--41) 
42 (29--61) 
43 (35--53) 
58 (41--83) 
53 (58--69) 

No. 20 was named ncarbidine"), are derivatives of/3-carboline, and only No. 14 is a derivative of hexahydro- 
T-carboline. The most effective preparations, Nos. 2 and 5, are the hydrochloride and methiodide of a 6- 
carbethoxy derivative of tetrahydro-y-carboline, respectively. 

Thus, as a result of our investigations we established the presence of pharmacological activity in a 
new group of carboline derivatives. These compounds have an inhibiting influence on the central nervous 
system, which is manifested in suppression of aggressive responses, inhibition of motor activity, and a re- 
duction of the pain sensitivity. Certain compounds considerably surpass aminazine in individual types of ac- 
tion, which is primarily expressed in their influence on aggressive behavior and pain sensitivity. 

From our experiments it follows that the introduction of substituents in the aromatic ring~and primari- 
ly into the 6-position of the ring, is of great significance for the pharmacological activity of the investigated 
compounds; it is reflected in all the investigated properties and is manifested most distinctly from the stand- 
point of the antiaggressive action. Among derivatives of hexahydro-T-carboline the ability to reduce motor 
activity is most pronounced, whereas derivatives of fl-carboline are considerably inferior to other prepa- 
rations in this respect. Analgesic properties are characteristic of derivatives of tetrahydro-T-carboline: 
most of these compounds have a moderate analgesic effect. 

The relationship between the increase in the dose and the increase in analgesia even for the most act- 
ive compounds is weakly expressed. They are considerably inferior to such analgesics as morphine or pro- 
medol, but at the same time surpass aminazine and analgesic agents of the pyrazoline in analgesic activity. 
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