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DECARBOXYLATION OF PHENOLIC TETRAHYDROISOQUINOLINE-
1-CARBOXYLIC ACIDS IN AIR
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When stirred in air under basic conditions

{NaHCO,, triethylamine, or NaOMe), tetrahydroiso-

35
quinoline-T-carboxylic acids containing at least

one free phenol group in the aromatic ring decar-

boxy]ate‘oxidative1y to yield 3,4-dihydroisoquinolines.

Many years ago, Hahn1i suggested that the isoquinoline ring in isoguinoline
alkaloids was formed by a condensation between a suitably substituted g-phenyl-
ethylamine and derivatives of pyruvic acid, giving rise to 1,2,3,4-tetrahydro-

2,3 these carboxylic acids

isoquinoline-1-carboxylic acids.2 In recent years,
have been generally accepted as prime intermediate metabolites. One problem
inherent in this hypothesis is the lack of a suitable mechanism to explain
the Toss of the carboxyl group to form the commonly observed 1,2,3,4-tétra—
hydroisoquinolines. We believe this reaction to be a unique oxidative decar-

boxylation trigaered by the easily oxidizable phenol groups present in the

aromatic ring (followed, of course, by a suitable reduction}.
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Recently, we have shown that such an oxidative decarboxylation takes place
when phenolic tetrahydroisoquinoline-l-carboxylic acids are oxidized electro-
chemica]]y.4 Coutts, Hamblin and Tin]ey5 have shown that a similar reaction
“takes place in diiute acid under the action of & crude laccase preparation from
Polystictus versicolor.. In this paper, we report that the oxidative decarboxyl-
ation takes place readily in air under slightly basic conditions. Thus, the
possibility of an oxidative decarboxylation as a biogenetic reactions is enhanced,
and the unexpected lability of phenolic tetrahydroisoquinoiine-T-carboxylic acids
to air is pointed out.

When compound 1 {240 mg) was stirred for 10 days in a mixture of water
(10 w1), methanol (30 m1), and triethylamine (30 m1) in the presence of air,

a tlc study showed that only 3 was present. Evaporation of the yellow solution
under vacuum, acidification with conc. HC1 {3 mt}; and reevaporation yielded a
residue which crystallized from MeOH-EtOEt (1:1) to give the hydrochloride of

3, 1mp 247-249° (1it. mp 250)6 in 80% yield. When the reaction was carried cut
in 5% aqueous NaHCG3, and the product was reduced with NaBH4,4 compoundﬂi was
obtained in 40% yield. When the completely methylated compound'gpwas treated
similarly, neither oxidation nor decarboxylation occurred, and starting material
was recovered.

In the 1-benzyl series (5 and §) the reaction is complicated by the facile
air oxidation of the intermediate dihydroisoquinolines Ql’and 3@) to the keto

derivatives {9 and lg).7 The oxidation of 5 (170 mg} was carried out in 90 ml
of 0.1 M MaOMe in MeOH for 15 days in the presence of air. During this time,
a tlc study showed that the starting material was converted to an intermediate,

., (recognized by a characteristic blue fluorescence under uv 1ight4) and finally

to the ketone, §, When the reaction mixture was evaporated to dryness, acidified
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with conc. HC1, and neutralized with NaHCOB, the product,fgé precipitated
(65% of ketone, mp 184-186°, 1it 186—18804). A simitar oxidation of § gave

19, mp 131-133°% in 60% yie1d.8 When 6 was oxidized in NaHCO, (0.1 M in

3
MeOH-HZO, 6:4) for 7 days, compound 19 was obtained in 49% yield. An
attempted oxidation of 6 in the triethylamine system led to a complex

reaction mixture.
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As has been established for both the electrochemical and enzyme oxidations,
the air oxidative decarboxylation takes place only when a free phenol group is
present in the aromatic ring of the tetrahydroisoquinoline system. The impli-
cations of this work have been discussed in detai].4
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