FURAN COMPOUNDS
XLIV.* SYNTHESIS OF 2-ARYL DERIVATIVES OF 4,7-DIHYDRO-
AND 4,5,6,7-TETRAHYDROISOINDOLES

A, A, Ponomarev,t I. A, Markushina, UDC 547.759.4.07

and G, E, Marinicheva

A method for obtaining 2-aryl derivatives of 4,7-dihydro- and 4,5,6,7-tetrahydroisoindoles
from the products of the diene synthesis of 2,5-dimethoxy-2,5-dihydrofuran with aliphatic
and cylic dienes is described.

The existing methods for the synthesis of 2-substituted isoindoles and their derivatives involve many

steps or the use of starting materials that are difficult to obtain [2-6].

We have developed a convenient method for obtaining 2-aryl-substituted 4,7-dihydro- and 4,5,6,7~

tetrahydroisoindoles from the products of the diene synthesis of 2,5-dimethoxy-2,5-dihydrofuran with

aliphatic and cyclic dienes:
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VIIL Ar=C.H ; IX Ar=p-CH,CH,

The reaction was carried out by heating the adducts with primary aromatic amines in glacial acetic

acid; in propionic acid the yields decrease by a factor of almost two.

4,5,6,7-Tetrahydroisoindoles are formed by the reaction of the saturated adducts, obtained by hy~

drogenation of Ia, b, and d, with primary aromatic amines under similar conditions.

A number of intense bands, which correspond to the valence vibrations of the double bonds of the

aromatic and pyrrole rings [7], are observed in the IR spectra of II-XIII at 1490-1610 cm™!

. The absorp-

tion band at 1021-1067 cm™! attests to the presence of a tertiary nitrogen [8]. A strong band at 750 cm™!,
due to out-of-plane deformation vibrations of the C—H group of monosubstituted benzene, is noted in the
spectra of II-IV, VII, and XI. An intense band at 804-822 cm ! (1,4-disubstituted benzene [7]) is charac-

teristic for V-VII, IX, X, XII, and XIII,

*See [1] for Communication XLIII.
T Deceased.
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EXPERIMENTAL

Adducts Ta-d were obtained by a previously described method [9] by condensation of 2,5-dimethoxy-
2,5-dihydrofuran with butadiene, isoprene, 1,2~dimethyl-1,3-butadiene, and cyclopentadiene, Hydrogena-
tion of Ia, b, and d yielded saturated products Ie~g [9].

2~Phenyl-4,7-dihydroisoindole (II), Compound Ia (0.01 mole), 0.01 mole of freshly distilled aniline,
and 5 ml of glacial acetic acid were placed in a round~bottom flask equipped with a reflux condenser, and
the mixture was heated on a water bath (70°C) for 25 min. The crystals that precipitated on cooling the re-
action mixture were removed, washed several times with water, and recrystallized from alcohol. The
yield was 53.8%.

5-Methyl-2-phenyl-4,7-dihydroisoindole (Il), This compound was obtained by heating 0,01 mole of
b, 0.01 mole of aniline, and 10 ml of glacial acetic acid on a boiling water bath for 1.5 h, The crystals
that precipitated on cooling were isolated. Another aliquot of product was additionally precipitated from
the mother liquor with cold water. The crystals were washed with hot water and recrystallized from alco-
hol, The yield was 91%.

4,5-Dimethyl-2-phenyl-4,7-dihydroisoindole (IV), This compound was obtained by heating a mixture
of equimolecular amounts of Ic and aniline and 5 m! of glacial acetic acid on a boiling water bath for 1.5 h.
After cooling, the reaction mixture was poured over crushed ice. An oil separated and crystallized on
standing. The crystals were washed with water and methanol and recrystallized from alcohol. The yield
was 60.5%.

2-(p-Tolyl)-4,7-dihydroisoindole (V) and 5-Methyl-2~(p-tolyl)-4,7-dihydroisoindole (VI). These
were obtained, like ITI, from Ia and b and p-toluidine,

4,5-Dimethyl-2-(p-tolyl)-4,7-dihydroisoindole (VII) and 2-(p-Tolyl)~-4,7-dihydro-4,7-methanoisoind-
ole (IX). These were obtained, in a manner similar to that used to obtain IV, from Ic and d and p-toluidine.

2-Phenyl-4,7-dihydro~4,7-methanoisoindole (VII). This was obtained in the same way as II from Id
and aniline. The product was washed several times with ether and methanol.

2-(p-Tolyl)-4,5,6,7-tetrahydroisoindole (X), 5-Methyl-2-phenyl-4,5,6,7-tetrahydroisoindole (XI), 5-
Methyl-2-(p-tolyl)-4,5,6,7-tetrahydroisoindole (XIl), and 2- (p-tolyD)-4,5,6,7~tetrahydro-4,7- methanoiso-
indole (XIT), These were obtained in the same way as III from Ie, f, and g and the appropriate amine.

Compounds II-VII and X-XII are white or slightly yellowish crystals that are quite soluble in most
organic solvents and insoluble in water, Compounds VIII, IX, and XIII are yellow powders that are insoluble
in water, slightly soluble in organic solvents, and melt with decomposition. Compound XITI is quite soluble
in ether. A qualitative confirmation of the structures of these compounds is the fact that alcohol solutions
of them give a raspberry color with Erlich's reagent that gradually turns dark red on standing.

The IR spectra were recorded with a UR-10 double-beam spectrophotometer from 700-2000 em™,

The compounds were investigated in the form of mulls in mineral oil,
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