DERIVATIVES OF PYRAZINO- AND PIPE RAZINO[1,2-a]INDOLE
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With the objective of searching for biologically active substances in the pyrazino[l,2-ajindole series
which we had previously discovered, we have carried out the synthesis of some new representatives of this
heterocyclic system by the following scheme:
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Similarly, from 2,3-dihydro-4-keto-8-methylthiopyrano[3,2-b]indole we have prepared 2,3-dihydro-10-
methylpyrazino[1,2-a]thiopyrano[3,2-blindole XVI), which was isolated in the form of its hydrochloride,
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The piperazino[l,2-a]indole derivatives (XVII-XIX) were obtained on reduction of XII, XIH, and XV
with sodium in boiling alcohol, Additionally, XVII and XVIII could be prepared by hydrogenating the pyra-
zino[1,2-alindole derivatives over Raney nickel catalyst at a pressure of 60-70 atm and a temperature of
50°, An attempt to carry out the catalytic hydrogenation of the pyrazine ring at elevated pressure in com-
pounds which contained a chlorine atom in the molecule (XII, XIV) led to the formation of piperazino[l,2-a]-
indole (XX), which does not contain substituents in the benzene ring of the molecule; that is, hydrogenolysis
of the chlorine atom takes place in this reaction along with reduction of the pyrazine ring,

We also found that the‘piperazino[-l,z—a]indoles could be prepared by reductive cyclization of the N~
acetamide derivatives of 1-keto-1,2,3,4-tetrahydrocarbazole with sodium in boiling alcohol,
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Pharmacological studies showed that 1,10-trimethylenepiperazino[l,2-a)indole derivatives have a num-
ber of properties which are characteristic of both substances with an antidepressive action (imizin and the
like) and also of compounds with neuroleptic action (aminazin, etc.). For example, XVII intengifies the cen-
tral effect of phenamine and weakens the effect of reserpine, A similarity with antidepressive preparations
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TABLE 1, Properties and Analytical Data for Compounds Prepared

Compound

XV-HCI

XVII-HCI
XV
XIX -HCI
XX -HCl
XXII-HCl

of the imipramin type is very characteristic of the 1,10~tri-
methylenepiperazino[l,2-alindole derivatives studied. The
most active compounds in the tested series are XVII and XX,
The corresponding pyrazino[l,2-ajindole derivatives are in-
ferior to the piperazino[l,2-ajindole derivatives in activity,
The compounds studied have a comparatively low toxicity.
For example, the LD;, of compound XVII is 150 mg/kg.

EXPERIMENTAL

Cyclohexane-1,2-dione Monoarylhydrazones (I-V). To
a mixture of 0.1 mole of cyclohexanone and 0.15 mole of
ethyl formate, cooled to 5°, was added, with stirring, an al-
coholic sodium methoxide solution prepared from 0.1 gram-
atom of sodium and 23 ml of methanol, The sodium deriva-
tive of formyleyclohexanone which precipitated was allowed
to stand for 5 or 6 h, and then the precipitate was dissolved
by adding 50 ml of cold water, The solution so obtained,
cooled to 0-5°, was added to an agueous solution of the aryl-
diazonium chloride prepared by the usual method from 0.1
mole of arylamine, 30 ml of concentrated hydrochloric acid,
and 0.1 mole of sodium nitrite, and the mixture was brought
to pH 5.0-6,0 with sodium acetate, The crystals which sepa-
rated were filtered off, washed with cold water, and dried,
Data on the compounds obtained (I-V) are given in Table 1.

1-Keto-1,2,3,4-tetrahydrocarbazoles (VI-X), A mix-
ture of 0.1 mole of the cyclohexane 1,2-dione monoarylhy-
drazone, 50 ml of 85% formic acid, and 10 ml of dimethyl-
formamide was boiled for 30 min. After cooling, the de-
posited crystals were filtered off, washed with water, and
dried. Data on compounds (VI-X) are given in Table 1,

1,10-Trimethylenepyrazino-[1,2-alindole Derivatives
(X1-XV), Synthesis of these was performed by the method
previously desecribed [1].

1,10-Trimethylenepiperazino[l,2-alindole Hydrochlo~
rides (XVII-XX), a) Reaction with sodium in alcohol was
carried out by the method which we have previously de-
scribed [1]. b) In an autoclave was placed 0,05 mole of the
1,10-trimethylenepyrazino[l,2-alindole, 220 ml of ethanol,
and 10 g of Baney nickel paste, Hydrogenation was carried
out at a pressure of 60 atm and a temperature of 50° until
the absorption of hydrogen ceased. The catalyst was sepa-
rated, the alcohol was evaporated, the thick oil remaining
was dissolved in ether, and the hydrochloride was precipi-
tated from the ice-cooled ether solution by an ether solution
of hydrogen chloride, Data on compounds XVII-XXare given
in Table 1.

1-Keto-1,2,3,4-tetrahydro-6-methylcarbazolyl-9-

acetamide (XXI), To a suspension of 4 g of 1-keto-1,2,3,4~
tetrahydro-6-methylcarbazole in 20 ml of dry dioxane was
added an alcoholic solution of sodium ethoxide, prepared
from 0.46 g of sodium. The solvent was distilled off from
the solution formed at 120°, and remaining solvent was re-
moved at the same temperature under vacuum. To the solid
N-sodium derivative was added a solution of 2 g of chloro-
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acetamide in 40 ml of dry dimethylformamide, and the reaction mixture was boiled for 30 min; then it was
poured into water, The crystals which separated were filtered off and dried, The yield of XXI was 5 g (96%),
mp 213-214°, Found, %: C 70.28; H 6,10; N 10.94. Cy;H;(N,0,. Calculated, %: C 70.29; H 6.29; N 10.93.

2,3-Dihydro-10-methylpyrazino[l,2-a]thiopyrano[3,2-bJindole Hydrochloride (XVI). This compound
was prepared,like (XI-XV), from 2,3-dihydro-4-keto-8-methylthiopyrano[3,2-b]indole, The yield was 41%,
mp >220° (dec). Found, %: N 9.80; S 11,48, C;H;,N,S-HCl, Calculated, %: N 10.12; S 11.59.
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