SYNTHESIS OF 3-ARYL-5,6,7,8-TETRAHYDRO-2-BENZOPYRILIUM
SALTS AND CORRESPONDING ISOQUINOLINES

G. N. Dorofeenko and G. P. Safaryan UDC 547.814.1'833.07 ¢ 542,959.1

B,y-Unsaturated ketones (such as cyclohexylideneacetophenone) are formylated with dichlo-
romethyl butyl ether in the presence of anhydrous aluminum chloride. A method has been
developed for the synthesis of 3-aryl-substituted 5,6,7,8-tetrahydro-2-benzopyrilium salts
unsubstituted in 1 position. The thus-synthesized salts are converted into the corresponding
5,6,7,8-tetrahydroisoquinolines.

We have previously investigated the synthesis of 1,3-disubstituted 5,6,7,8-tetrahydro-2-benzopyr-
ilium salts, and the corresponding isoquinoline derivatives, by acylation of §,y-unsubstituted cyclic ketones
[1-3]. However, until recently the a-unsubstituted derivatives of 5,6,7,8-tetrahydro-2~benzopyrilium salts
have not been investigated. In continuation of this work we have suceeded in synthesizing some 3-aryl-
substituted 5,6,7,8-tetrahydro-2-benzopyrilium salts by the formylation of g8, y-unsaturated cyclic ketones
with dichloromethyl butyl ether in the presence of anhydrous aluminum chloride. This formylation method,
which has found wide application for the preparation of aromatic aldehydes [4, 51, was first used by us for
the formylation of activated double bonds in §,y-~unsaturated cyclic ketones. The resulting g,y-unsaturated
ketoaldehydes (A) cyclize in HCI solution in the presence of aluminum chloride to give the highly water-
soluble 5,6,7,8-tetrahydro-2-benzopyrilium tetrachloroaluminates. The latter, on treatment with 70% per-
chloric acid, are converted into the sparingly soluble perchlorates which are isolated in the crystalline

state in yields of 16-17%.
CHy\ (/R AlCi, CHyne R mig, na
i+ HCCLOC,H, | [
) o cHo © —H0

A
| R oo, (:(:\/R
— + ———t gl
Z0 - i _
ALCH, Cac;]

-Vl
LR = CHy, 1 P-OCHCoH,. 1 3.4—(OCH;),CeHy IV a-CH,S, v P-CHCH,. VI p-CICgHy

The following characteristic bands occur in the IR spectra of the salts obtained: 1648-1621 cm™!
(symmetrical valence vibrations of the pyrilium cation [6,7]), 1604-1599 em™! (symmetrical valence vi-
brations of the aromatic substituents linked to the pyrilium ring), 1090-1071 cm™! (C104~ [8]). Compounds
I and III show bands at 1282-1269 em~! due to the valence vibrations of the ether bonds of the methoxy
groups [9]. Compound IV absorbs at 1511 and 1444 cm™ !, indicating the presence of the thiophene ring [10];

Compounds I, V,and VI, on treatment with an excess of concentrated aqueous ammonia, are readily
converted in good yields (90%) into the corresponding 5,6,7,8~tetrahydroisoquinolines, which are of interest
as potential starting materials for the preparation of analogs of naturally occuring alkaloids of the mor-

phine series [11].

EXPERIMENTAL

w~-(1-Cyclohexenyl)-p-chloroacetophenone and w-(1-Cyclohexenyl)-p-methylacetophenone. These
compounds were obtained by the condensation of cyclohexanone with p~chloroacetophenone or p-methylace-
tophenone in the presence of 5% sodium ethoxide in ethanol by the method described previously [3, 121
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CsHs 204.5 12‘3&1‘), 1594, | C;5H)5C10; 57,42 4,91{11,7557,93| 4,83{11,42| 16
1575, 1087 :
p-CH;0CsH, 202 | 1648, 1603, | CisH7ClOs 56,28| 5,22/10,00,56,36 5,03|10,45] 16
1572, 12892,
1083 \
3,4- (CH30), - CsH:| 183 1625, 1599, | C,7H,4ClO; 58,51:5,17| 0.46/55,04/5,17| 9,58 (6
1561, 1269,
1087
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p-CHyCeH, 153 {g%{ }833’ Ci6H-ClO5 58,98 5.45(11,04;59,14| 5,27|10,93| 16
p-CICeH, 192.5| 1626, 1593, | C,sH,CLOs  [51.90) 4,32/20,40'52,15) 4,12/20,57| 16
1570, 1083, |
735

*From glacial acetic acid.
tFound, %: S 9.72. Calculated, %: S 10.12.

w~(Cyclohexenyl)-p-chloroacetophenone (yield 15%); bp 154-156° C (5 mm). Found, %: C 71.26; H
6.36. Calculated for CyH;;CI0, %: C 72.00; H 6.48.

w~(Cyclohexenyl)-p-methylacetophenone (yield 18%); bp 164-167° C (6 mm). Found, %: C84.60; H
8.65. Calculated for CysH,30, %: C 84.05; H 8.47.

3-(p-Chlorophenyl)-5,6,7,8~tetrahydro-2-benzopyrilium Perchlorate. A solution of 2.3 g (0.01 mole)
of w=-(1-cyclohexenyl)-p-chloroacetophenone in 5-7 ml of methylene chloride was cooledto 0°C, and 1.3 g
(0.01 mole) of anhydrous aluminum chloride added with stirring, followed by the rapid dropwise addition of
3.2 g (0.02 mole) of dichloromethyl butyl ether with continued stirring. The reaction began immediately
with vigorous evolution of HCI, and the reaction mixture darkened in color. The mixture was kept for 10~15
min, until the evolution of HC1 had largely ceased, then it was poured onto ice and HCI. The aqueous emul-
sion was extracted with ether, the agueous layer was separated, and acidified with 70% perchloric acid. The
colorless, crystalline precipitate was filtered off, washed with a mixture of alcohol and ether (1:5), followed
by ether. Yield 0.54 g (16%). The other salts were obtained in a similar manner (see Table 1).

3-(p-Chlorophenyl)-5,6,7,8-tetrahydroisoquinoline. To 0.5 g (0.0016 mole) of 3-(p~chlorophenyl)-5,
6,7,8-tetrahydro-2-benzopyrilium perchlorate was added an excess (4-5 ml) of a 22% solution of ammonia,
and the mixture was kept for 3 days. The reaction product was filtered off, dried,and purified by chroma-
tography on an alumina column (solvent, benzene—chloroform, 2:3), giving 0.32 g (91%) of bright-yellow
crystals, mp97° C. Found, %: C 73.42; H 5.96; N 5.80. Calculated for Cy;H,CIN, %: C 73.88; H5.79; N 5.74.

The following were similarly obtained: 3-Phenyl-5,6,7,8-tetrahydroisoquinoline (yield 91%, mp 130°C
after purification on an alumina column). Found, %: C 87.10; H 7.64; N 6.50. Calculated for C;;H;;N, %:
C 86.75; H 7.23; N 6.69. 3-(p-Tolyl)-5,6,7,8-tetrahydroisoquinoline (yield 90%, mp 63° C after purification
on an alumina column). Found, %: C 85.88; H 7.87; N 5.82, Calculated for C;gH;;N, %: C 86.04; H 7.67;
N 6.27.

The IR spectra of the pyrilium salts were taken on an IKS-14 spectrophotometer with NaCl prisms,
in the form of pastes in Vaseline oil.
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