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It was shown previously [i] that the products of alkylation of pyrrolo-, pyrido-, and 
azepino[2,3-c]quinoline derivatives possess neurotropic activity. In continuation of these 
investigations the interaction has been studied of 2-dimethylaminoquinol-4-one (I) and 1,7- 
dimethyl-l,2,3,4,5,8-hexahydronaphthyrid-5-one (II) with various alkylating agents. The ob- 
tained compounds were subjected to a pharmacological investigation. The interactJo, of I 
and II with triethyloxonium fluoborate led to the corresponding ethoxy derivatives (III and 
IV, respectively). The structure of III followed from its UV spectrum which differed signif- 
icantly from the spectrum of the initial quinoline (I) (Fig. i) and was closely similar to 
the spectrum of the previously described l-methyl-4-methoxy-2,3-dihydropyrrolo[2,3-c]quino- 
line [2]. In the case of IV the Uv spectrum also differed from the spectrum of II (Fig. 2). 
Furthermore a peak for a (M-OC2H~) ion was observed in the mass spectrum of IV and is a 
characteristic of the fragmentation of compounds containing ethoxy groups. The fact that 
the alkylation of I and II with triethyloxonium fluoborate led to 0 derivatives was not un- 
expected since the high tendency of this reagent towards an O-alkvlation reaction of the 
sodzum salts of I and II with primary alkyl halides was to be expected to a significant ex- 
tent over selective N-alkylation [4-6]. However on alkylating both I and II with benzyl 
chloride or with N,N-dimethylaminoethyl chloride in the presence of NAH the derivatives (Va, 
Vb, Via, VIb) were obtained, the UV spectra of which were similar to the spectra of III and 
IV and differed appreciably from the spectra of I and II. Consequently an O-alkylation has 
taken place in these cases too (see Figs. I, 2; Table I). This circumstance obliged us to 
reconsider the structures of the products of alkylation of pyrrolo-, pyrido-, and azepino- 
quinolines which previously [I] had been assigned the structure of N-alkylated derivatives 
from literature data [4-6]. Analysis of the UV spectra of these compounds showed that they 
were all practically identical to the spectra of the corresponding O-ethyl derivatives [7] 
and thus were also products of O-alkylation. 
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UV spectra in methanol. !) I; 2) III; 3) Va; 4) Vb. 

UV spectra in a mixture of 20% ethanol + 80% 0.i N sodium hydroxide, i) II; 
2) IV; 3) Via; 4) VIb. 

Proceeding from the fact that the products of alky!ation of l-methyl-5-hydroxypiperido- 
[2,3-b]quinoline (VII) possess neurotropic activity, a pharmacological study has been car- 
ried out of the derivatives of 2-dimethylaminoquinoline (Va, b) and 1,7-dimethyl-l,8-naphthy- 
ridine (Via, b), which may be considered as bicyclic fragments of tricyclic (VII). The aim 
of elucidating to what extent the naphthyridine or quinoiine portion of the (VII) molecule 
was responsible for the pharmacological activity of compounds of this type was pursued in 
this way. 

I 
iMe 1~ 

I~: Ph OH1 ~ OHzCH?.~Me ~ 

EXPERIMENTAL 

Pharmacology 

An investigation of the obtained compounds (Va, Vb, Via, VIb) was carried out in a 
series of pharmacological tests characterizing central and peripheral neurotropic activity. 
The effect of substances was studied on the effects of amphetamine (hyperthermia and group 
toxicity), L-DOPA, reserpine, apomorphine, and also on catalepsia caused by tryptazine. 
Also studied were the anticonvulsive action, interaction with soporific and analgesic agents, 
effect on arterial pressure and respiration, and the local anesthetic activity; the acute tox- 
icities of compounds were determined. 

It was established that the greatest central neurotropic activity was possessed by com~ 
pound Via. 

On injecting Via at a dose of 25-50 mg/kg subcutaneously simultaneously with amphetamine 
the body temperature of mice rose 1-1.5 ~ more than on injecting amphetamine alone, On simul- 
taneous injection of Via (25 mg/kg subcutaneously) with amphetamine (7.5 mg/kg subcutaneous- 
ly) 20% more mice died than on injecting amphetamine alone. By this criterion Via joins 
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those substances possessing antidepressant activity. 

Compound Va was less active by this criterion and VIb and Vb even lower, 

Compounds Via and Va injected into mice at a dose of 50 mg/kg subcutaneously changed 
the hypothermal response to L-DOPA (200 mg/kg intraperitoneally) to a hypertherma! response~ 

The body temperature of mice 30 min after injection of L-DOPA on a background of the 
action of the preparations was 3-3.2 = higher than on injection of L-DOPA alone. 

Compound Via (25-50 mg/kg subcutaneously) reduced the hypothermia caused by apomorphine 
(i0 mg/kg into the abdominal cavity) by i-1.5 ~ 

In contrast to the majority of antidepressants the investigated compounds proved to have 
no appreciable effect on hypothermia and ptosis caused by reserpine (2 mg/kg subcutaneously) 
and also proved to have no anticataleptic action in experiments in rats (catalepsia was 
caused by the injection of tryptazine 6 mg/kg into the abdominal cavity), 

A study of the effect of the preparations on convulsions showed that on injection of 25 
mg/kg subcutaneously to mice the compounds proved to have no action on convulsions caused 
by an electric current. The convulsive action of corazole was enhanced, Thus, on injecting 
corazole into the abdominal cavity at a dose of 125 mg/kg the number of collapsed mice was 
20% and after injection of Va, Vb, Via, and VIb 60-80%. 

No anesthetic activity was detected on implanting 1% solutions into the conjunctival 
sac of the rabbit eye. 

In experiments on cats under urethane anesthesia it was established that compounds Vb 
and VIb (1-5 mg/kg intraveneously) caused a transient reduction of arterial pressure. 

On administering Va and Via at the same doses after the hypotensive phase a hypertensive 
reaction was recorded. On administering Via a contraction of the third eyelid and depression 
of respiration was recorded. These phenomena were reduced by the adrenolytic tropaphen~ 
Thus these compounds possess some adrenomimetic activity. 

On subcutaneous injection in mice the LDso of Va, Vb, Via, and VIb were 350, 270, 175, 
and 250 mg/kg, respectively. 

Thus derivatives of 1,2,3,4-tetrahydro-l,8-naphthyridine possessed the elements of an- 
tidepressant activity but were surpassed by known antidepressants. 

As in the case of the tricyclic compounds VII, the most active was the compound carry- 
ing a benzyl substituent. 

In comparison with aminoquinoline derivatives the naphthyridines (particularly Via) 
were the most active, Compound Via also possessed some peripheral adrenomimetic activity, 

The studied compounds were less active when compared with known antidepressants and 
with modern adrenomimetic substances. 

EXPERIMENTAL 

Chemistry 

UV spectra of solutions were taken on an EPS-3 spectrophotometer in methanol (compounds 
I, III, Va, and Vb) and in a mixture of 20% ethanol + 80% 0.i N sodium hydroxide. The proper- 
ties of compounds V and VI are given in Table 2. 

2-Dimethylamino-4-ethoxyquinoline (III). A solution of triethyloxonium fluoborate 
(3.03 g) in methylene chloride (20 ml) was added to a solution of I (3 g) in methylene chlo- 
ride (50mi). The mixture was stored for 16 h at ~20 ~ and III fluoborate ~4.4 g: 91%) was 
filtered off, mp 270-273 ~ (from alcohol). Found, %: C 51.6, H 5.5, N 9.2. C13H:TBF~N=O. 
Calculated, %: C 51.3, H 5.6, N 9.2. The salt obtained was made alkaline in aqueous solu- 
tion with 2 N sodium hydroxide and III was obtained, mp 104-107 ~ (from petroleum ether). 
Found, %: C 72.3, H 7.3, N 13.9. C13H~6N=O. Calculated, %: C 72.2, H 7.4, N 13.0. 

Compound IV was prepared in a similar manner in 58.5% yield and had mp 39-42 ~ (from 
hexane). Found, %: C 69.8, H 8.7, 13.5. C12HIsN=O. Calculated, %: C 69.9, H 8.7, N 13~6, 
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2-Dimethylamino-4-(~-N,N-dimethylaminoethoxy)quinoline (Vb). Sodium hydride (0~92 g) 
was added in portions to a suspension of I (3.76 g) in anhydrous dimethylformamide (DMF; 4Q 
ml) at 40 ~ and the mixture was maintained at 90 ~ for 2 h. A solution of ~-(N,N-dimethyl- 
amino)ethyl chloride in anhydrous DMF (i0 ml) was added dropwise to the mixture which was 
then heated at i00 ~ for 3 h, and the D~ distilled off in vacuum. The residue was dissolved 
in water, the solution extracted with chloroform, the extract dried with anhydrous sodium 
sulfate, and the chloroform distilled off. The residue was dissolved in acetone, the solu- 
tion was acidified with an alcoholic solution of hydrogen chloride, and Vb hydrochloride was 
obtained. Compounds Va, Via, and VIb were obtained similarly (see Table 2). 

LITERATURE CITED 

I. A.M. Zhidkova, V. G. Granik, R. G. Glushkov, et al., Khim. Farm. Zh., No. 5, 18 (1976). 
2. T. Tanaka, T. Iwakuma, M. Miyazaki, et al., Chem. Pharm. Bull., 20, 109 (1972). 
3. R.G. Glushkov and V. G. Granik, Usp. Khim., 39, 1989 (1969). 
4. G.C. Hopkins, J. P. Jonak, H. Tieckelman, et al., J. Org. Chem., 31, 3969 (1966). 
5. G.C. Hopkins, J. P. Jonak, H. J. Minnemeyer, et al., J. Org. Chem., 32, 4040 (1967). 
6. G.C. Hopkins, J. P. Jonak, H. J. Minnemeyer, et al., J. Org. Chem., 35, 2512 (1970). 
7. A.M. Zhidkova, V. G. Granik, R. G. Glushkov, et al., Khim. Geterosikl. Soedin., 

No. 5, 670 (1974). 

N-DERIVATIVES OF ANABASINE. 

PREPARATION OF N-DERIVATIVES OF ANABASINE HAVING NICOTINOLYTIC 

PROPERTIES 
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�9 and A. P. Rudenko 
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The alkaloid anabasine, which comprises 69.0-79.8% of the total alkaloid content of the 
plant Anabasis aphylla (central Asia) [i], has a whole series of nicotine-like biological 
properties. We have found [2] that certain N-aryl and N-alkyl derivatives of anabasine, 
containing bulky acyl or alkyl radicals on the nitrogen of the piperidine ring, display anti- 
nicotinic activity. Such substances can be of interest for conducting pharmacological in- 
vestigations on experimental animals. 

Our search for compounds which block nicotinic choline receptors in the substituted anab- 
asine series was based, first of all, on the structural similarity between anabasine and 
nicotine; secondly, on the availability of a hydrogen atom on the nitrogen of the piperidine 
ring, which facilitates the synthesis of N derivatives; and, finally, on the fact that raw 
materials are readily available for native production of anabasine itself. 

The synthesis of anabasine derivatives was carried out according to the following 
scheme: 

Acylanabasines 
�9 ~ Pyridine ~ 1  N 

!R CO1 + ~, -'~ HOt 
O N co~ 
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