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The pa r t  played by tryptamine in the execution of the functions of the central  nervous sys tem is a 
problem cur ren t ly  engaging the attention of r e s e a r c h e r s  [4, 7, 9, 10]. 

In this connection it is interest ing to study the relationship between the chemical  s t ructure  and the 
pharmacological  action of t ryptamine.  One attempt made in this direction was the investigation of the 
subtituted t ryptamines synthesized by N. F. Kucherova and N. N. Komzolova, in which the side chain is in 
position 2 relat ive to the nitrogen, unlike in the previously  studied indole d e r i v a t i v e s - t r y p t a m i n e ,  s e r o -  
tonin, etc.,  which are  subtituted in position 3. 

This communicat ion descr ibes  some of the pharmacological  proper t ies  of the following compounds: 
NK-122 [ 2- (2-methyl -2-amino)-propyl indole  hydrochloride},  NK-95 [2-(2-methyl-2-amino)-propyl indol ine  
dihydrochlor ide] ,  and NK-146 [2-(~-dimethylaminoisobutyl)- indole methiodide ]: 
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E X P E R I M E N T A L  R E S U L T S  A N D  D I S C U S S I O N  

Adminis t rat ion of NK-122 (10-30 mg/kg,  intravenously) and NK-95 (5-20 mg/kg) to mice and ra ts  
caused cha rac te r i s t i c  changes in behavior  (generalized motor  excitation, t r emor  of the limbs and tail, 
s tereotyped spasms of the head). This action was intensified by the p re l iminary  adminis t rat ion of ipron-  
iazid [3]. 

NK-122 and NK-95 acted antagonistically on the depress ion of motor  activity and ptosis caused in 
mice by reserp ine  (2 mg/kg intraperi toneal ly) .  The effective dose in this respect ,  calculated by Vane's  
method [11], was 20 mg/kg  for  NK-95 and 36 mg/kg  (intraperitoneally) fo r  NK-122. The quaternary  com-  
pound NK-146 did not give the effects descr ibed above. 

Chronic experiments  pe r fo rmed  on unanesthetized, uncurar ized  rabbits  with implanted electrodes  
showed that NK-122 (starting with a dose of 5-6 mg/kg,  intravenously) and NK-95 (with a dose of 2-3 rag /  
kg) caused fast  waves (up to 20-25 cps) of low amplitude (up to 25-30 #V) to appear in the sensor imotor  
a reas  of the cortex.  In these c i rcumstances ,  a regular  rhythm of 4-6 cps, 40-50 #V, was recorded  in the 
associat ion and optic a reas  of the cortex,  the re t icu la r  format ion of the mesencephalon,  the an te ro-vent ra l  
nucleus of the thalamus, and the hippocampus (Fig. 1). The changes descr ibed above, cha rac te r i s t i c  of the 
EEG activation reaction,  developed immedia te ly  after  administrat ion of the compounds and lasted for  be-  
tween 30-40 rain and 1-2 h. These changes in the EEG were accompanied,  especial ly ff the dose was in-  
c reased  to 10-20 mg/kg,  by changes in behavior  (timidity, t r emor  of the head), and the rabbits developed 
an inc reased  resp i ra t ion  rate ,  exophthalmos, and bradycard ia .  
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Fig. 1. Effect of NK-95 on the EEG of a rabbit.  1) anterior;  2) pos te r io r  
s enso r imo to r  area  of the cortex; 3) an tero-vent ra l  nucleus of the thala-  
mus; 4) mesencephal ic  re t icu la r  formation; 5) hippocampus; 6) assoc ia -  
tion area;  7 and 8) optic a rea  of the cortex. A) before injection; b) 10 
min, and c) 3 h af ter  injection of NK-95 in a dose of 5 mg'/kg in t ra-  
venously. Calibration 100 t~V, 1 sec. 
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Fig. 2. Effects of t e r t ia ry  and quaternary  tryptamine derivat ives when 
injected intravenously.  1) anter ior  sensor imotor ;  2) optic; 3) associat ion 
areas  of the rabb i t s ' s  ce rebra l  cortex.  A) before injection; B) 45 sec 
after  injection of NK-146 in a dose of 2 mg/kg;  C) 2 rain after injection 
of NK-146 in a dose of 5 mg/kg;  D) 2 rain and E) 2 h af ter  injection of 
NK-122 in a dose of 5 mg/kg.  Calibration 100 t~V, 1 sec.  

Having obtained resul ts  indicating that identical receptors  are excited by serotonin and tryptamine 
[10], the next step was to study the action of cer ta in  serotonin antagonists on the electroencephalographic 
effects of the test  compounds. Using the same animals (at intervals of 7-10 days) a compar ison was made 
of the dose of compounds NK-122 and NK-95 causing activation of the EEG in the absence of premedicat ion 
with their  doses causing activation against the background, ei ther  of morphine in a dose of 3-5 mg/kg  
(blocking the M receptors)  or  of dihydroergotoxin and dihydroergotamine in a dose of 5-6 mg/kg  (blocking 
the D receptors)  [6]. Administrat ion of the ergot  alkaloids did not significantly change the activating dose 
of the t ryptamine derivat ives established for  a par t icu lar  animal. Morphine had an obviously antagonistic 
effect on the EEG changes caused by the tryptamine derivat ives:  against its background 4 or  5 t imes l a rge r  
doses of these compounds had to be given to produce activation than in the controls ,  and in some animals 
no activation could be obtained even with these doses.  However, the subsequent administrat ion of ampheta-  
mine caused activation, demonstra t ing that the blocking action of morphine possesses  some degree of 
specifici ty.  This is conf i rmed by another fact: if a slow, low-amplitude EEG charac te r i s t i c  of the action 
of t ranqui l izers  was produced not by morphine,  but by Nembutal (6 mg/kg,  intravenously}, administrat ion 
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Fig. 3. Activating effect of NK-146 when injected into the la tera l  
ventr ic le .  1-3) EEG (legend as in Fig. 2); 4) ECG. A) before in- 
jection; B) 35 min and C) 3.5 h af ter  injection of NK-146 in a 
dose of 0.05 mg. 

of usually activating doses of the t ryptamine derivat ives led to distinct activation. In the study of the ac t -  
ivation produced by the p r e c u r s o r  of s e r o t o n i n - 5 - h y d r o x y t r y p t o p h a n - t h e  same phenomenon was observed:  
it was blocked by morphine but not by the dihydrogenated ergot  alkaloids. It may accordingly be concluded 
that s t ruc tu res  of the M type are  concerned in the mechanism of the activating effect of the p~ecursor  of 
serotonin  and of the t ryptamine der ivat ives ,  It was technically impossible  to invest igate the role of the 
recep to r s  of T type (Pidevich's  nomenclature) in the mechanism of the react ion,  because  the substance 
blocking the T recep to r s  (tipindole), as we have shown, itself produces the EEG activation reaction.  

The compound NK-146, when injected intravenously in doses of 1-10 mg/kg,  did not evoke EEG act -  
ivation (Fig. 2), unlike its t e r t ia ry  analog. However, when injected into the la tera l  ventr icle ,  in a dose of 
only 0.05 rag, a dist inct  activation react ion was observed  {Fig. 3), lasting for 2-3 h. It was accompanied 
by a t remor ,  an increased  resp i ra t ion  rate ,  and bradycard ia .  

Experiments  on the isolated r a t ' s  s tomach [11] showed that all three compounds have a serotonin-  
like action: in concentrat ions of 10-8-10 -~ they cause contract ion of a s t r ip  of s tomach,  just as is observed  
by the action of serotonin in a concentrat ion of 10 -9. 

The value of LDs0 (by the method of Litehfield and Wilcoxon; experiments  on albino mice) was:  for  
NK-146, 10.3 (8.9-11.9) mg/kg,  for NK-95, 89 {77.39-102.35) mg/kg,  and for  NK-122, 120 (106.2-135.6) 
mg/kg  when injected intravenously.  

NK-95 and NK-122 thus had a c lear  effect on the centra l  nervous sys tem,  as demonstra ted p r imar i ly  
by their  ability to produced t remor ,  s te reo typed  movements ,  and other  dis turbances of motor  activi ty analo- 
gous to those descr ibed for  t ryptamine [10] and its alkyl derivat ives [12]. The effect of both disubstitued 
compounds -NK-95  and N K - 1 2 2 - o n  the EEG was s imi la r  to the effect of t ryptamine and its derivatives [5, 
8]. The slight differences in the degree of the react ion of EEG activation repor ted  by different authors 
were evidently attr ibutable to technical fac tors ,  including the use of different animals [2], and also with 
the acute or  chronic cha rac t e r  of the experiment .  It seems likely that the activation f rom the t ryptamine 
derivatives in the acute experiment  is less marked as a resu l t  of the application of procaine ot the wound 
surfaces ,  c a r r i ed  out in these conditions. The resorpt ive  action of the procaine,  which posses ses  an t i se r -  
otonin activity, cannot be excluded in these c i rcumstances .  
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A compar i son  with data in the l i t e r a tu re  indicates  that d i sp lacement  of the side chain into posi t ion 
2 causes  no essen t i a l  change in the c h a r a c t e r  of the action of t ryptamine der iva t ives .  Compar ison  of the 
act ivi ty  of the compounds themse lves  showed that hydrogenat ion in posi t ion 2-3 of the p y r r o l e  r ing (NK-95) 
causes  a sma l l  i n c r e a s e  in act ivi ty  (by compar i son  with NK-122). It follows f r o m  the p r e l i m i n a r y  study of 
compound K- 272 E2- (2 -methy l -  2 -methy lamino) -propyl indole  hydrochloride]  that the r ep l acemen t  of one hydro-  
gen a tom of the amino group in the side chain by a methyl  rad ica l  weakens the cent ra l  action. The con- 
ve r s ion  of the t e r t i a r y  n i t rogen a tom of the side chain into qua ternary  (compound NK-146) causes  loss  of 
the cen t ra l  action (absence  of t r e m o r  and EEG act ivat ion on intravenous injection) and an i n c r e a s e  in the 
p e r i p h e r a l  e f fec ts  (b radyeard ia ,  p r e s s ' o r  effect,  high toxicity).  Although no r e p o r t s  could be  found in the 
l i t e r a tu r e  of the invest igat ion of compounds of this s e r i e s ,  the change in the action desc r ibed  a fe r  qua te r -  
nizat ion may  be explained f r o m  the standpoint of the genera l  pr inciple  that the p r e sence  of a qua te rna ry  
ni t rogen a tom in a molecule  makes  i t  m o r e  difficult for  the molecule  to pass  through the b lood-bra in  
b a r r i e r .  

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

1. I . N .  Pidevich,  In the book: Pha rmaco logy  and Chemis t ry  [in Russian],  p. 240, Moscow (1965). 
2. L . F .  Roshchina and M. D, Mashkovski i ,  Zh. Nevropat .  Psikhiat . ,  No. 11, 1679 (1963). 
3. R . U .  O s t r o v s k a y a ,  F a r m a k o l .  i Toksik'ol., No. 6, 668 (1966). 
4. R . W . B r i m l e c o m b e  et al. ,  Br i t .  J .  P h a r m a c o l ,  23, 43 (1964). 
5. J . F .  B r o d e y  et al., J .  l~harmacol .  Exp. Ther . ,  140, 8 (1963). 
6. J .  Gaddum et  al., Br i t .  J .  Pha rmaco l . ,  12, 323 (1957). 
7. S. Hess~ et  al. ,  Fed.  P roc . ,  18, N 1, Pt .  1 ,402 (1959). 
8. R . J .  Matthews, Arch.  Int. Pharmacodyn . ,  142, 90 (1963). 
9. St. Szara ,  Exper ient ia  (Basel),  12, 441 (1956). 

10. D. Tedeschi ,  J.  P h a r m a c o l .  Exp. Ther . ,  126,223 (1959) 
11. J . R .  Vane, Br i t .  J .  P h a r m a c o l . ,  12, 344 (1957). 
12. J . R .  Vane et  al. ,  Nature,  191, 1068 (1961). 

294 


