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R is known that serotonin  in smal l  doses  s t imula tes  the r e c e p t o r s  of the hear t  and lungs, as a r e -  
sult of which the f requency of the hear tbea t  d e c r e a s e s ,  as does the a r t e r i a l  p r e s s u r e  [1, 2]. These  re f lex  
reac t ions  a r e  not inhibited by lyse rg ic  acid der iva t ives ,  morphine,  and other c l a s s i ca l  serotonin antagonists~ 
which prevent  the appearance  of i ts  myotropic  and ganglionic effects  [3-5], In our  previous invest igat ions 
[4-6], we demons t ra ted  that s e ro ton in - r eac t ive  s t ruc tu r e s  of the ca rd i ac -pu lmona ry  ref lexogenic zone a r e  
blocked by typindole (1 ,3 ,4 ,5- te t rahydrothiopyrano [4,3-b]indolecarboxylic-8 acid dimethylaminoethyl  e s t e r  
hydrochloride) [7]. The purpose  of this work  was to synthes ize  compounds s t ruc tu ra l ly  c lose  to typindole 
and to study the i r  influence upon the re f l exes  induced by serotonin.  

Der iva t ives  of 1 ,3 ,4 ,5- te t rahydrothiopyrano [4,3-b]indole (I), t e t r a h y d r o - y - c a r b o l i n e  (If), t e t r a h y d r o -  
carbazole  (III), hexahydrocycloheptindole (IV), 2,3-dimethylindole (V), and 2-methyl -3-e thy l indole  (VI), 
posses s ing  a carbethoxyl  group in the p-pos i t ion  to the indole ni t rogen (Table 1), were  synthesized by 
F i sche r  cycl izat ion of p-carbe thoxyphenylhydrazones  of te t rahydro th iopyrone-4 ,  N-methy lp iper idone-4 ,  
eyclohexanone, cycloheptanone,  methyl  ethyl ketone, and methyl  propyl ketone. 

6 -Carbomethoxy-1 ,3 ,4 ,  5- te t rahydroth iopyrano [4,3-b]indole (VII) was produced by cycl izat ion of the 
o -carbomethoxyphenylhydrazone  of t e t rahydro th iopyrone-4 .  In the alkylation of Na der iva t ives  of c a r -  
bethoxyindoles (produced using sodium hydride in d imethyl formamide)  with alkyl hal ides and dia lkylamino-  
alkyl chlor ides ,  carbethoxyindoles  (VIII-XIII),  substi tuted as the indole nitrogen,  were  synthesized (Table 2), 

All the indole der iva t ives ,  possess ing  carbethoxyl  or  carbomethoxyl  groups,  were  t r anse s t e r i f i ed  with 
dialkylaminoalkanols  to the cor responding  amino e s t e r s  (XIV-XXVI). T ranses t e r i f i ca t ion  was p e r f o r m e d  
by boiling the ethyl (methyl) e s t e r s  in toluene with an excess  of amino alcohol in the p resence  of catalyt ic  
amounts of the aleoholate of the inves t igated amino alcohol with azeotropic  dist i l lat ion of the ethanol fo rmed  
with toluene. The yields  and constants  of the amino alcohols obtained a re  cited in Table 3. 

Some of the synthesized p repara t ions  were  subjected to pharmacologica l  study. The exper iments  
were  conducted on cats ,  narcot ized  with ure thane (600 mg/kg) and chlorazole  (40 mg/kg) .  The a r t e r i a l  
p r e s s u r e  was measu red  in the common carot id  a r t e r y  with a m e r c u r y  manomete r ,  The hear tbea t  was c o m -  
puted according  to the curve  of the a r t e r i a l  p r e s s u r e .  Serotonin and its antagonists  were  injected in t r a -  
venously.  The dose in which the antagonist  doubles the threshold of re f lex  reac t ions  to serotonin was de-  
termined.  For  typindole, this dose is 0.35 :L 0.08 mg/kg .  Our exper iments  indicated that changing f r o m  
typindole to analogous compounds of the t e t r ahydroca rbazo le  and cycloheptindele s e r i e s - t h e  hydrochlor ides  
(XX) and (XXI) - d o e s  not s ignif icant ly change the ant iserotonin  p roper t i e s .  Changing to the cor responding  
der iva t ive  of t e t r ahydro -7  -ca rbo l ine  (XIX) weakens the abil i ty to inhibit r e f lexes .  

The re la t ive  act ivi ty of the hydrochlor ide  of XIX is 0.54 in compar i son  with the act ivi ty of typindole, 
taken as 1. A slight weakening of the ant iserotonin  p rope r t i e s  is observed  f o r  2,3-dialkylindole der iva t ives .  
Thus,  the re la t ive  act ivi ty  of the hydrochlor ides  of  XXIV and XXII is 0.78 and 0.9, respec t ive ly .  Thus, a 
change f rom typindole to the cor responding  der iva t ives  of t e t r ahydrocarbazo le ,  t e t r a h y d r o - T - c a r b o l i n e ,  
cycloheptindole,  and 2,3-dialkylindole does not change or  only sl ightly weakens the abil i ty of the p r e p a r a -  
tions to inhibit the "serotonin"  re f l exes .  This  abi l i ty is also sharp ly  weakened when hydrogen at the in-  
dole ni t rogen is rep laced  by a benzyl group and espec ia l ly  by a f l -dimethylaminoethyl  group. Thus, the 
N-benzyl  analog of typindole (the hydrochlor ide  of XVIII) halves  the threshold  of re f lex  b radyeard ia  at a 

Scientific Research Institute of Pharmacology and Chemotherapy, Academy of Medical Sciences of 
the USSR, Moscow. Translated from Khimiko-Farmatsevticheskii Zhurnal, No. 7, pp. 3-10, July, 1968. 
Original article submitted September 9, 1967. 

353 



TABLE 1 

OOOG2H) GOOG2H 5 

N R, 

H H 
1-/17 g, ~7 

t••vJ S 

O00GH'~ 

Compounc 

I 
II 
IIl 
IV L 
V 
VI 
VII = 

x or al, R2 

s 
NCHa 

CH~. 
(CHo.h 

Rt=R2=CHa 
RI=CHa, R~_=:CaH5 

Yield 
(in %) 

62,9 
48 
50 
28 
86 
80 
56.7 

Melting point ~iterature 
(in degrees) [references 

158--9 [71 
145--6 [8] 
116--7 [91 
97--8 

113--4 
98,5--99 11ol 
150-1 [11] 

1Found, go: C 74, 73, 74, 90; H 7.53, 7.68; N 5.32, 5.38. 
CI~H19NO 2. Calculated,  %: C 74.69; H 7.44; N 5.45. 
2Found, go: N 5.55, 5.53; S 13.16, 13.27. ClaHlaN202S. 
Calculated,  %: N 5.67; S 12.96. 

dose of 3.6 mg /kg  (its act ivi ty  is 0.12 in compar i son  with typindole). The corresponding f l -d imethy lamino-  
ethyl der iva t ive  (hydrochloride of XVID does not inhibit the re f lex  even at a dose of 5 mg/kg .  The r e -  
p lacement  of hydrogen at the indole ni t rogen by a methyl  group does not weaken the abil i ty of the sub-  
s tances  to inhibit re f lexes .  The ant iserotonin p rope r t i e s  of the prepara t ions  a r e  substant ia l ly  weakened by 
the r ep lacement  of the f l -d imethylaminoethoxycarbonyl  group in the 8-posi t ion of thiopyranoindole by an 
amino group. The hydrochlor ide  of 8 -amino- l ,3 ,4 ,5 - t e t r ahydro th iopyrano  [4,3-b]indole [7] does not inhibit 
the re f lexes  at a dose of 5 mg/kg .  Nor does 2 -e thy l -3 -methy l -5 -amino indo le  inhibit the re f lexes  at this 
dose.  

As a resu l t  of our invest igat ions,  we es tabl i shed that the abil i ty to inhibit re f lexes  induced by s e r o -  
tonin is pos se s sed  by der iva t ives  of te t rahydrothiopyranoindole ,  t e t r ahydro-T  -carbol ine ,  t e t r a h y d r o c a r b a -  
zole, cycloheptindole,  and 2,3-dialkylindole,  possess ing  a hydrogen a tom or  a methyl  group on the indole 
ni t rogen and a f l -d imethylaminoethoxycarbonyl  group in the pa ra -pos i t ion  to the indole ni trogen.  

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

o-Carbomethoxyphenylhydraz ine  hydrochlor ide  (mp 174-175 ~) was synthesized f r o m  the methyl  e s t e r  
of anthranil ic  acid analogously to the production of o -ca rbe thoxypheny lhydraz ine  [12]. Found, %: C1 17.71, 
17.75. C18HllC1N20 2. Calculated,  %: C1 17.50. 

o-Carbomethoxyphenylhydrazone  of Te t rahydro th iopyrone-4 .  A mixture  of 14 g o -ca rbomethoxypheny l -  
hydrazine hydrochlor ide ,  5.4 g te t rahydro th iopyrone-4 ,  and 100 ml  of alcohol was boiled for  30 min; a f t e r  
cooling, the prec ip i ta te  was f i l te red  off, washed with water ,  and c rys ta l l i zed  f r o m  alcohol.  Yield 17 g (93%) 
of the hydrazone,  mp 90-91 ~ Found, %: N 10.42, 10.51; S 12.25, 12.41. ClaHI6N202S. Calculated,  %: 
N 10.60; S 12.14. 

F i sche r  Cyelization.  p-Carbethoxyphenylhydrazones  of t e t rahydro th iopyrone-4 ,  N-methy lp iperadone-4 ,  
cyclohexanone, and cycloheptanone and the o-carbomethoxyphenylhydrazone  of t e t rahydro th iopyrone-4  
were  cycl ized by 10-15 min boiling with concentra ted  hydrochlor ic  acid; the p-carbethoxyphenylhydrazones  
of methyl  ethyl ketone and methyl  propyl  ketone were  cycl ized by 15 rain boiling with a mixture  of glacial  
acet ic  and concentra ted sulfuric acid (19:1). Data on the subs tances  I -VII  obtained a r e  cited in Table  1. 

Alkylat ion of V-VII.  To 30 ml  of  f resh ly  red is t i l led  d imethyl formamide ,  0.9 g sodium hydride was 
added, and then 0.028 mole of the indole der iva t ive  V-VII  in 50 ml of d imethyl formamide  was added with 
mixing, the mix ture  mixed for  1.5 h at 30-40 ~ then 0.028 mole of the alkyl halide added, mixed for  1.5-2 h 
at r o o m  t empera tu r e ,  and poured out into water .  The precipi ta te  fo rmed  was f i l te red  off, washed with 
wate r ,  dried,  and r ec rys t a l l i zed  f r o m  aqueous alcohol or  heptane.  Informat ion on the subs tances  VIII-XIII  
obtained i s  ci ted in Table 2. 
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Transes ter i f ica t ion.  To 0.01 mole of the carbeth-  
oxyindole in 100 ml of absolute toluene we added 5 ml 
of the amino alcohol, 10 mg of sodium, and boiled for 
2 h with slow distil lation of the toluene. Then another 
5 ml of the amino alcohol was added, and 50 ml of abso-  
lute toluene, and the mixture again boiled for 1.5-2 h, 
distilling off the toluene. The remains  of the toluene 
and amino alcohol were distilled off under vacuum, and 
the oil remaining dissolved in 50 ml of ether,  washed 
with water,  and dried�9 The base was isolated by evapor -  
ating the ether  extract ,  or  the corresponding amino 
es te r  hydrochloride was precipitated with a solution of 
hydrogen chloride in ether.  Data on the substances 
XIV-XXVI obtained are  cited in Table 3. 
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