SYNTHESIS OF 2,3-DIMETHYL-6,7-BENZO~-5,9-
(1',2'-INDANO)-2-AZABICYCLO[3.3.1]NON-6-ENE

N. S. Prostakov and O. G. Kesarev UDC 547.836.3.07

A structural analog of morphinan — 2,3-dimethyl-6,7-benzo-5,9-(1',2'-indano)-2-azabicyclo-
[3.3.1]non-6-ene — was synthesized from 3-methyl-2-azafluorene.

2,3-Dimethyl-1-benzyl-1,2,3,4-tetrahydro-9H-indano|2,1-c]pyridine (III) is close in structure to al-
kaloids of the benzyltetrahydroisoquinoline group. The high physiological activity of analogous compounds —
derivatives of partially hydrogenated indenopyridines — has been reported. For example, 2-methyl-9-
phenyl-1,2,3 4-tetrahydro-9H-indeno[2,1-c]pyridine (V), which is called tephorin [1], has clearly expressed
antihistamine action, 2,3-Dimethyl-6,7-benzo-5,9~(1',2'-indano)~-2~azabicyclo[3.3.1]lnon-6-ene (IV) is the
structural analog of morphinan, which has strong analgesic action [2]. 3-Methyl-2-azafluorene (I), the
method for the preparation of which was previously developed by us [3], was used for the synthesis of III
and IV,
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2,3-Dimethyl-1-benzyl-1,2-dihydro-9H-indeno{2,1-c]pyridine (II) was obtained by the reaction of the
methiodide of I with benzylmagnesium chloride. The absorption band at 1560 cm™, which corresponds to
the pyridine ring [4] and is present in the spectrum of I, is absent in the IR spectrum of II. The sharp in-
tense band at 705 cm™ corresponds to a monosubstituted benzene ring [5], while the band at 2780 cm™! is
associated with the stretching vibrations of the N—CH; group in a nonaromatic heterocyclic system [6].
The hydrogenation of II to Il on an Adams catalyst at room temperature and atmospheric pressure pro-
ceeds quite rapidly and selectively, and the C;—C, double bond is hydrogenated, as in the hydrogenation of
1-phenylbutadiene [7,8]. The C,;—C,, double bond, which is conjugated with the phenyl ring, is not
hydrogenated. The spectral characteristics of Il were compared with the characteristics of V [1], which
contains all of the essential traits of the chromophore of III. As in the UV spectrum of the hydrochloride
of 111, there is one absorption maximum at 260 nm (loge 3.96) in the UV spectrum of the hydrochloride of
V. The characteristic absorption bands of 1I (705 and 2780 cm™l) are retained in the IR spectrum of III.
The cyclization of III to IV was accomplished by means of orthophosphoric acid (by the Grewe method [9]).
Compound IV was isolated as colorless crystals with mp 130-132°. The absorption band corresponding to
a monosubstituted benzene ring is absent in the IR spectrum of IV. The sharp decrease in the intensities
of the absorption bands at 1600 and 1500 cm™! can be explained by the absence of a double bond conjugated
with the benzene ring [5]. The absorption of the N—CH, group is shifted to 2800 cm™!; as previously noted
[10], this also occurs for the N—CH, group in the piperidine ring. There are two absorption maxima at
266 nm (loge 3.45) and 273 nm (log &£ 3.44), which are characteristic for o-disubstituted alkylbenzenes [4],
in the UV spectrum of IV (in alcohol).
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EXPERIMENTAL

2,5-Dimethyl-1-benzyl-1,2-dihydro-9H-indeno[2,1-c]pyridine (I). A 2.96-g (9.2 mmole) sample of
the methiodide of I (mp 237-238°) was added in the course of 5 min with vigorous stirring to an ether solu-
tion of benzylmagnesium chloride (obtained from 0.8 g of magnesium and 3.5 g of benzyl chloride in 90 m!
of ether), and the mixture was refluxed for 2 h. Toluene (60 ml) was added, the ether was removed by
distillation, and the mixture was refluxed for another hour. 3aturated ammonium chloride solution (20 ml)
was added, and the reaction products were extracted with ether. The extract was dried with sodium sul-
fate, and the residue (4.8 g) from the extract was chromatographed [h 78 ¢m, d 2.5 cm, activity II AL,Oy
(268 g), hexane—ether (10:1)] to give 1.55 g (59%) of II as a yellow oil with Ry 0.87. Found,%: C 87.3; H
7.3; N4.9. CyyH,yN. Calculated,%: C 87.8; H 7.3; N4.9. The hydrochloride of II had mp 216-217° (from
acetone—ether). Found,%: N 4.4, C,HyN - HCL. Calculated,%: N 4.3. UV spectrum of the hydrochloride
of II (in alcohol), Ayax, tm (log €): 253 (4.6}, 296 (4.05), shoulder.

2,3-Dimethyl-1-benzyl-1,2,3,4-tetrahydro-9H-indeno[2,1-c]pyridine (III). A 3-g (9.3 mmole) sample
of the hydrochloride of II in 30 ml of alcokol was hydrogenated at room temperature and normal pressure
in the presence of 0.2 g of previously reduced platinum oxide. A total of 208 ml of hydrogen (the calculated
amount) was absorbed after 3.5 h. The catalyst was removed by filtration, the alcohol was removed by
distillation, and the residual mixture was treated with ammonium hydroxide, The reaction products were
extracted with ether, and the extract was dried with sodium sulfate and chromatographed [h 29 ¢cm, d 1 cm,
activity II Al,O, (20 g), hexane—ether (10:1)] to give 1.8 g of III as a yellow oil with Ry 0.53. Found,%:
C 87.2; H 8.0; N4.8. CyHyN, Calculated,%: C 87.2; H 8.0; N 5.8, The hydrochloride of IIl had mp 213-
214° (from acetone—ether). Found,%: Cl 10.8. C,H,sN - HCl. Calculated,%: C110.9. A mixture of the
hydrochlorides of II and IIT had mp 197-201°,

2,3-Dimethyl-8,7-benzo-5,9-(1',2'-indano)~2-azabicyclo[3.3 .1]non-6-ene (IV). A mixture of 2.7 g
(8.3 mmole) of the hydrochloride of II and 54 g of orthophosphoric acid was heated under nitrogen at 150°
for 9 h, after which it was treated with ammonium hydroxide. The reaction products were extracted with
benzene, and the extract was dried with sodium sulfate and chromatographed [h 58 cm, d 1.5 cm, activity
11 Al,O5 (95 g), ether—hexane (1:2)] to give 0.2 g (8%) of colorless crystals of IV with mp 130-132° and Rf
0.3. Found%: C 87.3; H 7.5; N5.1, CyHyN. Calculated%: C 87.2; H 8.0; N 4.8,

The IR spectra (II and III in a liquid film, IV in a KBr pellet) were recorded with a UR-20 spectro-
photometer. The UV spectra were recorded with an EPS-3T recording spectr ophotometer. Thin-layer
chromatography was performed in all cases on activity II Al,O; with ether —hexane (3:1).
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