HYDROACRIDINES AND RELATED COMPOUNDS
XI.* 2,4-DIPHENYL-5,6-CYCLOALKENOPYRIDINE N-OXIDES AND
THEIR BEHAVIOR TOWARD ACETIC ANHYDRIDE

G. A. Klimov, V. N. Ovsyannikova, UDC 547.828.83.07:543 .422 4
and M. N. Tilichenko

The N-oxides of 2,4-diphenyl-5,6,7,8-tetrahydroquinoline, 2,4-diphenylpyrindane, and 7,7-
dimethyl~2,4-diphenyl-6-o0xa-5,6,7,8-tetrahydroquinoline were synthesized. On heating
with acetic anhydride, the N-oxides form, respectively, acetates of 2,4-diphenyl-5,6,7,8-
tetrahydro-8~-quinolinol, 2,4-diphenyl-7-pyrindanol, and 7,7-dimethyl-2,4-diphenyl-6-oxa-
5,6,7,8~tetrahydro-8-quinolinol; hydrolysis of the acetates gives the alcohols.

The synthesis and some transformations of 2,4~-diphenyl-5,6-cycloalkenopyridine N-oxides are de-
scribed in this paper. It is known that systems of this sort find application in the synthesis of medicinal
preparations and serve as key compounds in the total synthesis of heterocyclic steroids [1-3].

The bases (IV-VI) necessary for the synthesis of the N-oxides (VII-IX) were obtained by reaction of
the appropriate 1,5-diketones (I-II) with hydroxylamine in n-propyl alcohol [4]. Base V was synthesized in
high yield via the method in [5].

Diketone III is formed in high yield on treatment of a mixture of benzalacetophenone and 2,2-dimethyl-~
tetrahydro-4-pyrone with alcoholic alkali, The IR spectrum of the synthesized compound contains a split
absorption band at 1695-1712 cm™!, which is characteristic for unconjugated and conjugated carbonyl groups.
In connection with the fact that there are two unequivalent o -methylene groups in 2,2-dimethyltetrahydro-
4-pyrone, one should have assumed that the reaction with chalcone may proceed in different directions.

The results of thin-layer chromatography (TLC) make it possible to conclude that the reaction gives only
one product, the structure of which was proved by the following chemical transformations.

CcH
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N0 077 ¢ H,
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The oxidation of bases IV-VI with hydrogen peroxide in acetic acid gives the corresponding N-oxides
(VII-IX). The reaction does not go to completion: small amounts of unchanged bases remain along with the
expected N-oxides. This can apparently be explained by the effect of the phenyl groups which lower the
electron density on the nitrogen atom and cause steric hindrance. The IR spectra of the synthesized com-
pounds contain intense absorption bands at 1270-1310 em™, which are characteristic for the N-oxide group.

*See [10] for communication X.
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The NMR spectrum of oxide IX contains, in addition to other signals (protons of the gem methyl groups and
aromatic protons), two singlets at 3.08 ppm (signal from the C; protons) and 4.73 ppm (signal from the C;
protons); this attests to the presence of isolated methylene groups attached to C; and C;. The results make
it possible to suppose that the product of the addition of 2,2-dimethyltetrahydro-4-pyrone to chalcone has
the 2,2-dimethyl-5-phenacylobenzyltetrahydro-4-pyrone structure (III).
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The formation of two isomeric acetates of the X and Xa type, as described previously in the case of
5,8,7,8~tetrahydroquinaldine N-oxide [6], might have been expected when VII-IX were refluxed with acetic
anhydride. However, only one substance is formed as a result of the reaction of VII-IX with acetic an-
hydride; this attests to an unambiguous rearrangement, The IR spectra of the synthesized compounds con-
tain absorption bands at 1745 cm™ and 1245 em™!, which are characteristic for the ester grouping.

GH5 (]:GH5
| BN /| \ﬁ/oocw3
SNTNCH, SN,

CH,C00
X ‘ Xa

Alkaline hydrolysis of acetates X-XII gives the corresponding amino alcohols (XIII-XV). Absorption
bands at 3485-3590 cm™!, caused by the presence of an intramolecularly bonded hydroxyl group, are pres-
ent in the IR spectra of the compounds obtained. Considering this and the fact that the 3 position is shielded
to a considerable degree by the phenyl groups, one should have assumed the formation of amino esters with
an acetoxy group attached to C;. This assumption is confirmed by the NMR spectrum of XV, which con-
tains the following signals: 4.32 ppm (signal from the proton attached to Cy), 4.65 ppm (signal from the
protons of the methylene group attached to C,), and 7.33 ppm (signal of the C; pyridine proton).

EXPERIMENTAL

The IR spectra were recorded with a UR-20 spectrophotometer with NaCl and LiF prisms. The NMR
spectra were obtained with a ZKR~60 spectrometer with an operating frequency of 60 MHz. Aectivity II
aluminum oxide was used for the chromatography with development with iodine vapors. The picrates were
obtained by mixing hot methanol solutions of the substances and picric acid. The hydrochlorides were
isolated by bubbling dry hydrogen chloride through ether (XII, XV) or benzene (VII) solutions of the com-
pounds .
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2,2-Dimethyl-5-phenacylobenzyltetrahydro-4-pyrone (III). A 4-g (0.03 mole) sample of 2,2-dimethyl-
tetrahydro-4-pyrone [8] and 1.7 ml of 40% potassium hydroxide solution were added fo a solution of 2.1 g
(0.01 mole) of benzalacetophenone [7] in 33 ml of alcohol. The precipitated erystals were removed by
filtration, washed successively with alcohol and water (until they were neutral), and dried.

2 4-Diphenyl-5,6,7,8-tetrahydroquinoline (V). This compound was obtained by refluxing a mixture of
24.6 g (0.08 mole) of diketone II, 123.2 g (1.6 mole) of ammonium acetate, and 160 ml of acetic acid for 3 h.
Free base V was isolated by alkalization with saturated potassium carbonate solution.

2,4-Diphenylpyrindane (VII), 2,4-Diphenyl-5,6,7,8-tetrahydroquinoline (VIII), and 7,7-Dimethyl-2,4-
diphenyl-6-oxa-5,6,7,8~tetrahydroquinoline (IX) N-Oxides. These compounds were obtained from 0.01 mole
of the corresponding base, 0,025 mole of hydrogen peroxide, and 7 ml of acetic acid via a previously de-
sceribed method [9].

Acetates of 2,4-Diphenyl-7-pyrindanole (X), 2,4-Diphenyl-5,6,7,8~tetrahydro-8-quinolinol (XI), and
7,7-Dimethyl-2,4-diphenyl-6-oxa-5,6,7,8-tetrahydro-8-quinolinol (XII). These compounds were obtained
by refluxing 0.01 mole of the corresponding N-oxide with 10 ml of acetic anhydride for 1 h. The free
amino esters were isolated by the method in [9]. The acetates were hydrolyzed by heating 0.01 mole of
the ester with 15.4 ml of 20% alcoholic potassium hydroxide for 1.5 h.

The properties of the synthesized compounds and the results of elementary analysis are presented
in Table 1,
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