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8-Carbolines described in the literature have a wide spectrum of pharmacological activ- 
ity [i, 8-10, 13]; they include phenharman having a psychotropic activity [8]. It was 
therefore of interest to carry out the synthesis of B-carboline derivatives with an amino- 
alkyl group in the 2-position (IVa-h, Va-h) and to study their pharmacological properties. 

Substituted ~-carbolines IVa-h and Va-h were obtained starting from ~-methyltryptamine 
(I) and veratraldehyde (II) according to the following scheme: 

H H X 

I ~ 0 

~a-h ~a-h 

IVa, e, Va, e: R=Me; IVb, f, Vb, f: R = E t ;  I V c  g, Vc, g:  R = P r ;  IVd.h. Vd, h R + R =  
=(CH,CH2)20; I \h ,d ,  Va-d n = 1; IVe,h, Ve, i'x n = 2 ;  X = CeH3(O/~e)2-3,4. 

The condensation of I with aldehyde II was carried out by heating equimolar amounts of 
the components in boiling water in the presence of 2 N H=SO,. The structure of 8-carboline 
III was confirmed by IR and PMR spectra, and also by the negative Ehrlich color reaction, 
indicating the absence of a free 2-position in the indole ring. In the IR spectrum there 
is an absorption band at 1620 cm -:, characteristic for an aromatic ring and an absorption 
band at 3300-3350 cm -~ indicating the presence of amide and indole NH groups. In the PMR 
spectrum of III proton signals were detected at 1.25 (d, 3-CH3), 3.2 (s, 6H, OCH3), and 
6.9-7.4 (m. aom. H) ppm. 

Compound III was condensed with N, N-disubstituted chloroacetamides and N, N-disubsti- 
tuted chloropropionamides in acetone in the presence of Na2CO3. In the IR spectra of IVa-h 
there are absorption bands of the amide carbonyl group at 1660-1680 cm -~ and of the indole 
imino group at 3300-3380 cm -:. Diamines of the 8-carboline series Va-h were obtained by 
reduction of IVa-h by lithium aluminum hydride in an ether--tetrahydrofuran solution. The 
absence of absorption of the amide carbonyl group in the IR spectra confirms the structure 
of the compounds obtained. Most of them are oily, undistillable substances, which were 
identified in the form of dihydrochlorides. 

EXPERIMENTAL (CHEMICAL SECTION) 

The IR spectra were run on a UR-20 spectrophotometer (GDR) in mineral oil and PMR 
spectra on a T-60 radiospectrometer (USA) at a working frequency of 60 MHz. The TLC was 
carried out on A1203, grade II of activity according to Brockmann= IVa-h in a 8:2 CHCI3 -- 
acetone system of solvents, Va-h in a 9:1 CHCIs -- acetone systems of solvents, with devel- 
opment by iodine vapors. 

l-(3,4-Dimethoxyphenyl)-3-methyl-l,2,3,4-tetrahydro-B-carboline (III). A 70-ml portion 
of water, ii ml of 2 N H2SO, and 3.32 g (0.02 mole) of veratraldehyde (II) are added to 3.2 g 
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(0.02 mole) of tryptamine (I). The solution is gradually heated on an oil bath to 100~ 
and held at this temperature for 30 min. The solution is cooled, neutralized b~Na2CO~, 
decanted, and the residue is treated with 10% HCI. The aqueous layer is neutralized by 5% 
NaOH, and extracted by ethyl acetate. After distillation of solvent, the yield of III is 
3.6 g (56%), mp 197-2000C, Rf 0.33 (A1203, CHC!s -- acetone, 9:1). Found, %: C 74.70; 
H 7.56; N 8.22. C2oH22N20=. Calculated, %: C 74.27; H 7.16; N 8.66. Hydrochloride, mp 
221-222~ (dec). Found, %: N 7.80; CI 9.87; C2oH=3N202CI. Calculated, %: N 7.88; CI 10.20. 
IR spectrum, ~max, cm-:: 1620 (C-~ arom.) 3300-3350 (NH, amine, ind.). 

N,N-Dialkyl [l-(3,4-dimethoxyphenyl)-2-methyl-l,2,3,4-tetrahydro-B-carbolin-2-yl]aceta- 
mides and Propionamides (IVa-h). A mixture of 3.22 g (0.01 mole) of ~-carboline !II, 2.12 g 
(0.02 mole) of Na2C03, and 0.015 mole of N,N-dialkyl monochloroacetamide or B-chloropropiona- 
mide in I00 ml of acetone is boiled for 12 h. Acetone is distilled off, the precipitate is 
extracted by ether, the extract is washed with water, and dried over Na~SO~. The solution 
is concentrated to a 20 ml volume, and passed through a column with A1203 (80 g). After 
distillation of ether, the residue is crystallized from absolute ether (Table i). 

•-(3,4-Dimeth•xypheny•)-2-[2(3)-dia•ky•amin•ethy•(pr•py•)]-3-methy•-•,2,3,4-tetrahydr•- 
B-carb01ines (Va-h). A solution of 0.01 mole of IVa-h in 80 ml of dry tetrahydrofuran is 
added dropwise to 0.i mole of LiAIH~ in 150 ml of absolute ether. The solution is boiled 
with stirring for 18 h. When cool, the mixture is decomposed by 19 ml of 5% NaOH, filtered, 
the precipitate is washed with ether, and the combined ether--tetrahydrofuran solution is 
evaporated. The residue is treated by 10% HCI, the aqueous layer is neutralized by a NaOH 
solution and extracted by ether. The ether solution is dried over KOH, concentrated and 
passed through a column with A1203 (80 g) (Table 2). 

Dihydrochlorides were obtained by adding an ethereal HCI solution to an ether solution 
of Va-h, and are recrystallized from a I:I alcohol--ether mixture. 

EXPERIMENTAL (BIOLOGICAL SECTION) 

Certain pharmacological properties of compounds IVa-h and Va-h were studied in experi- 
ments on nonpedigreed white mice weighing 18-22 g each and rats weighing 150-180 g each of 
both sexes. The influence of 17 compounds (in doses of i0, 50, and I00 mg/kg) on the motor 
activity of the animals, body temperature, central depressant effects of reserpine (ptosis, 
hypothermia, catalepsy, potentiation of Nembutal-induced sleep), and also on the apomorphine 
effects was studied by methods already described in [3, 4]. The compounds were introduced 
subcutaneously in a dose of 50 mg/kg, simultaneously with an intraperitoneal injection of 
reserpine (1.5 mg/kg) to rats, and 30 min before introduction of apomorphine (5 mg/kg) to 
mice. Indopan was used for comparison. 

The antispasmodic activity of the compounds was determined in experiments on mice, 
using electrical shock as a model of spasm induction, and also Corazol and nicotine-induced 
spasms and arecoline-induced tremor [2, 6, ii, 12]. The compounds were administered intra- 
peritoneally 30 min before the injection of the spasmodic agents and application of the 
electrical irritation. The daily acute toxicity (LDso) of the most active compounds Vc,g 
was also studied. The Litchfield and Wilcoxon method of probit analysis was used to deter- 
mine the mean effective (EDso) and toxic doses. 

The influence of compounds Vc,g on the serotin (5-OT), noradrenalin (NA) and dopamine 
(DA) contents in the mice brains was also measured by ion exchange chromatography [5]. The 
compounds were introduced subcutaneously in a dose of 50 mg/kg, i h before decapitation. 

Compounds Vc, d, h in doses of 50 and i00 mg/kg cause suppression of the motor activity 
in mice, evaluated as 0.5 point according to [7]; in parallel, a certain decrease in the 
skin temperature has been noted, within I-3~ depending on the dose. The remaining com- 
pounds do not appreciably influence the behavior of the body temperature in mice. In the 
experiments on rats, compounds III, IVd, Va, e in a dose of i00 mg/kg cause ataxia, increase 
the frequency of respiration, without changing the body temperature of the animals. In 
their pattern of action, the compounds differ from indopan, which beginning from a dose of 
i0 mg/kg, causes symptoms of excitation of the central nervous system in mice and rats. 

Under the conditions of simultaneous introduction with reserpine to rats, compounds 
Vc, g, h, in contrast to indopan, hinder only the development of a reserpine-induced 
blepharoptosis, 4 h after the injection of the neuroleptic. This antagonistic action is 
most pronounced in compound Vg, which completely eliminates the effect of reserpine. Com- 
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pounds Vc, h relieve blepharoptosis to the extent of 70 and 56%, respectively. The remain- 
ing compounds do no~ change the reserpine effects. All the compounds also do not influence 
reserpine potentiation of Nembutal-induced sleep in rats, apomorphine-induced hypothermia, and 
stereotypy in mice. However, in animals which received compounds Vc, d, g before apomorphine, 
in contrast to control animals, aggressive behavior and circular movements are absent. More- 
over, compound Vc increases the apomorphine hypothermia by 1.6~ 

In a dose of 200 mg/kg, the compounds studied do not exhibit the central p- and m-cho- 
linolytic action, i.e., they do not influence nicotine-induced spasms and arecoline-induced 
tremor. They also have no anti-Corazol activity. Compounds Vc, g prevent a tonic phase 
from maximal electrical shock. For compound Vc, EDso is equal to 86 (62-119) mg/kg, LDso -- 
280 (225-347) mg/kg; for compound Vg -- 75 (51.7-108.8) and 430 (333-559) mg/kg, respectively. 

One hour after injection, compound Vc increases the 5-OT content in the brain of mice 
by 36% (P < 0.001) and does not change the NA and DA level. Compound Vg does not influence 
the 5-OT, NA, and DA content in the brain of mice. Under the same conditions, indopan in a 
dose of i0 mg/kg increases the 5-OT content in the brain by 20% (P < 0.05). 

Thus, in the series of substituted~ -carbolines, only compound Vc with an isopropyl 
radical at the nitrogen atom of the side chain exhibits an appreciable psychotropic activity: 
it causes behavioral depression, hypothermia; similarly to the known depressant indopan, 
compound Vc counteracts reserpine-induced blepharoptosis and selectively increases the 5-OT 
content in the brain of the mice. In addition, compounds Vc and Vg prevent spasms induced 
by electrical shock. 
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