pyrrole with bp 60-61° (30 mm), d42° 0.9456, and “D20 1.5017. The results of analysis for C, H, and N were in
agreement with the calculated values. The product was chromatographically identical to a genuine sample.
According to the data in [4]. this compound has bp 146-148° (749 mm), dfo 0.9438 and nDQO 1.5025.

1-Isopropyl-2,4-dimethylpyrrole. A solution of 16.9 g (0.1 mole) of 4,5-dichloro~4-methyl-2~pentanone
in 50 ml of ether was added dropwise at 20-25° to a solution of 18 ml (0.3 mole) of isopropylamine in 50 m! of
ether, after which it was stirred at room temperature for 2 h. It was then refluxed for 3 h, cooled. washed with
water, and extracted with ether. The organic layer was dried with magnesium sulfate, the solvents was removed
by distillation, and the residue was vacuum fractionated in a stream of nitrogen to give 12 g (88¢) of 1-isopropyl-
2,4~dimethylpyrrole with bp 36-37° (2 mm), d,** 0.8886, and np® 1.4788. Found: C 78.5; H 10.7; N 10.4%.
CgH,sN. Calculated: C 78.8; H 10.9; N 10.2%.

The other 1-alkylpyrroles were obtained in the same way (at 20-35°) (see Table 1).

1-Phenyl-2-methylpyrrole. A 15.5-g (0.1 mole) sample of 4.5-dichloro-2-pentanone was added dropwise
at 30-35° to a mixture of 27 ml (0.3 mole) of aniline and 100 ml of water, after which the mixture was refluxed
for 3 h and worked up as in the preceding experiments to give 11.6 g (74%) of 1-phenyl-2-methylpyrrole with
bp 97-98° (9 mm), d,*° 1.0341, and np® 1.5790 [bp 112.5-113° (12 mm), d,® 1.0315. and np?® 1.5775]. The other
1-phenylpyrroles were obtained in the same way (Table 1).
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SYNTHESIS OF DERIVATIVES
OF 2-BENZYLTETRAHYDROCARBAZOLE
AND 4-BENZYLPYRAZINOTETRAHYDROCARBAZOLE

A. N. Grinev, I. N. Nikolaeva, UDC 759.3'853.07:543.422.4
and L. B. Altukhova

2-Benzylidene- and 2-benzyltetrahydrocarbazoles were synthesized, and the latter were con-
verted to 4-benzylpyrazinotetrahydrocarbazoles.

Up until now, only 3a.4,5,6-tetrahydropyrazino[3,2,1-jklcarbazoles with substituents only in the aromatic
portion of the molecule were known [1]. For the first time we have obtained carbazoles of this sort with a
benzyl substituent in the aliphatic ring for a comparison of their biological properties with those previously
described. 1,2,3.4-Tetrahydro-1-oxo-2-benzylidenecarbazole derivatives (Ila-e). obtained by condensation of
1,2,3,4-tetrahydro-1-oxocarbazoles (Ia-e) with benzaldehyde in the presence of sodium methoxide or potassium
hydroxide, were used as the starting compounds. Both of these catalysts ensure the synthesis of benxylidene
derivatives Ila-e in high yields under mild conditions, as in the preparation of benzylidene derivatives of cyclo-
hexanone and ao-~tetralone [2, 3].
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TABLE 1. Characteristics of 1,2,3,4-Tetrahydro-1-oxocarbazole
Derivatives (II-III)

= Found, |Calc., | IR spectrum,
% Empirical |% To | em - =
g‘ Rt R R mp,* "C! formula ‘;:ld . cﬁ—,(j %'
C | H| . 2
S o FLEZ R
[la H H H 192—193] C;sHsNO 83,015.5[83.4 §.5 1640}3260 80
IIb | CH; { H H 905—206 | CpoH;NO 83,6 |5,9{83.6 {35,9/1640|3290 80
[le H H CH; 115—116| CooHizNO [83.7{5.9!83,6 (5.9 1660 80
I1d |CH;0{ H H 185—186 | CsoH7NO; |78,915.8{79,1 15,6/1645/3240 40
Ile | CH;y |CH,3 H 215—2161 Co/H;oNO |[83.7|6,2183.6 | 6,3{1640|3300 80
[1Ta H H H 205—206| C;sH,7NO [83.0(6,3!82.916.2 16:10 3260 80
[{Ib} CH; | H H 190—191 | CooHi1sNO (82,7 (6,7{83.0 16.6{1650|3290 82
Ilc H H CH; 72—73 CoH oNO  |83.016,6{83,0 16.6/1660 &0
[{Id {CH;O0§ H H 155—1561 CiHoNO, [78.316.578.4 |6,6]1640(3240 60
file| CH; |CH; H 132—133| CaHxNO [83.016.6/83.1 |6,9]1640{3300 40
[t H H | CsH;COCH:|173—174| CoyHuNO, [82.0159(82,415.8/1640 1680| 60
I11g |CH:O0! H | CeHs;COCH:|110—111| CsstiasNO, (79,3 16.1179.4 3,9(1640 1690| 50

* The compounds were purified for analysis by crystallization
from dioxane—MeOH (2 : 1) (IIa,b,d.e and IIIa.b,d,e), methanol (Ilc
and IIlc}. and acetone (IIIf,g).

TABLE 2. Characteristics of Pyrazinoindole Derivatives (IV)

UV spectrum,
Amax (in al-
cohol), nm
(log €)

Com- . Empirical Found, % Cale., o

pound| R Rmp* C | formula

Yield, %

C

H‘N C|H|N

<

IVa | CeHsl H |140—141] C»HuN,  [866]6.0{74/865(59|7.4] 240 (444) |7

) 295 (4,58)
330 (3.90)
418 (3.34)
440 (3,30)
IVb H | CH; [102—103} CpHo N2 |84.4{6.4{88(845{6.4|89] 264 (4,73) [40
330 (3.64)
346 (3.58)
110 (3.49)
130 (3.43)
1Vd | CeHsl CH:0|125—126 | CasHaeN:0 |83215.8/6,6/83.1[5.9{69 241 (136) |80
306 (4,60}
352 (3.83)
414 (3.13)
136 {3,09)

* The compounds were purified for analysis by crystallization from
acetone (IVa.d) and ethyl acetate (I\'b).

Whereas the carbonyl group of oxotetrahydrocarbazoles Ia-e shows up in the IR spectra as an intense
absorption band at 1645-1700 cm ™. the absorption band in the spectra of 2-benzylidene derivatives of oxotetra-
hydrocarbazole are found at ~1640-1660 cm™!. The shift of the absorption bands to the low-frequency region
confirms the fact that the C=0 bond is conjugated with the C=C bond, i.e.. substitution occurred at the a-me-
thylene group with respect to the carbonyl group.

Hydrogenation of Ila-e at a pressure of 58 atm over a Raney nickel catalyst gave 1,2,3,4-tetrahydro-1-
oxo-2-benzyvlcarbazole derivatives (Illa-e). the IR spectra of which still contain an absorption band related to
a carbonyl group: this constitutes evidence for selective hydrogenation of the double bond. A complex mixture
of substances is formed if the hydrogenation is carried out at higher pressures.

The reaction of phenacyl bromide with the sodium derivatives of Illa and IIld gives 1-oxo-2-benzyl-6-Ri-
9-phenacyltetrahyvdrocarbazoles (IIIf.g). whereas alkyvlation of the sodium derivative of IIb with bromoacetalde-
hyde dibutylacetal gives 9-carbazolylacetaldehyde acetal (IIIh). which is a viscous liquid and is used for cycli-
zation to pyrazinocarbazole derivatives without additional purification.

New absorption bands at 1680 and 1690 cm™!, respectively, which characterize the phenacyl carbonyl group,
appear in the IR spectra of phenacyl derivatives IIIf and IIIg. Compounds IIIf, IIlg. and Tlh were converted to
Jt—benzyI—Sa,-LE».6—tetrahyd]c'o—8—Rl—pyraz'mo[3,2.1—jk]carbazole derivatives (IVa,b,d) by treatment with ammo-
nium acetate in acetic acid.
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EXPERIMENTAL

The IR spectra of mineral oil suspensions of the compounds were recorded with Perkin—Elmer and
UR-10 spectrometers.

1-Oxo-2~benzylidenetetrahydrocarbazoles (Ila-e). A mixture of 0.1 mole of the 1,2,3,4-tetrahydro-1~oxo-
6-R!-8-R?-9-R? carbazole (Ia-e), 40 ml {(0.35 mole) of benzaldehyde, and sodium methoxide, prepared from 0.1
g atom of sodium, was allowed to stand at room temperature for 3 h, after which the precipitated crystals were
removed by filtration. Data on Ila-e are presented in Table 1.

1-Oxo0-2-benzyltetrahydrocarbazoles (Illa-e). A 0.085-mole sample of Ila-e was hydrogenated in the
presence of 2 g of a Raney nickel catalyst in an autoclave at 80° and 50 atm for 6 h. The solution was filtered
to remove the catalyst, and the filtrate was evaporated to dryness. Data on Illa-e are presented in Table 1.

1-Oxo0-2-benzyl-9-phenacyltetrahydrocarbazoles (Illf-g). The synthesis was carried out by the methods
described in {4, 5]. Data on IIIf-h are presented in Table 1.

3—Pheny1—4—benzyl—3a,4,5,6—tetrahydro—8—R1—pyrazino[3,2,l—jk]carbazoles (IVa,d). These compounds were
synthesized by the method in [5] and were isolated in the form of hases. Data on IVa,d are presented in Table
2.

4-Benzyl-3a,4,5,6-tetrahydro-8-methylpyrazino[3,2,1-jk]carbazole (IVb). An alcohol solution of sodium
alkoxide, prepared from 1.61 g (0.07 g-atom) of sodium, was added to a suspension of 13.9 g (0.07 mole) of
1,2,3-tetrahydro-1-oxo-6-methylcarbazole in 40 ml of dry dimethylformamide (DMF), after which the alcohol
formed in the reaction was removed by distillation, and 17.7 g (0.07 mole) of bromoacetaldehyde dibutylacetal
in 70 m1 of dry DMF was added to the residue. The mixture was then refluxed for 1.5 h, cooled, and poured into
water. The liberated oil was extracted with benzene and dried by azeotropic removal of the water by distillation
with benzene. The residue was dissolved in 300 ml of acetic acid. 50 g (0.19 mole) of ammonium acetate was
added to the solution, and the mixture was refluxed for 3 h. It was then poured into water, and the aqueous
mixture was neutralized with ammonium hydroxide and extracted with benzene. The extract was evaporated,
and the residue was dissolved in chloroform and introduced into a column filled with silica gel. The impurities
and IVb were eluted successively with chloroform. Data on IVb are presented in Table 2.
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