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A SIMPLIFIED BERBINE SYNTHES IS
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Several methods have been de'scribed1 for the synthesis of the
berbine skeleton (3), but perhaps the most direct method involvesz’3 the
reduction, with lithium aluminium hydride, of the quaternary isoquino-
linium salts of the type (1), followed by treatment of the intermediate
1,2-dihydroisoquinoline (2) with mineral acid. In this way 2,3-
dimethoxyberbine (3a) has been obtained2 in 18% yield, and norcoralydine
(3b) in 40% yield.3

We have now found that treatment of the quaternary halide (la) with
aqueous alkali, followed by concentrated hydrochloric acid at room
temperature for three to five days, gives (3a) in a 24% yield. The
product was shown (superimposable infrared spectra and mixed melting
point of the hydrochlorides) to be identical with the 2,3-dimethoxy-
berbine of Huffman and Millerz. A second product (m.p. 1420) was
isolated4 in 20% yield, and this was shown by a combination of
spectral data and the following chemical evidence to be the lactam
(4a). Thus, reduction of this compound with lithium aluminium hydride
gave (3a), whereas dehydrogenation with palladium black yielded the
isocarbostyril derivative (5a), which was identical with the substance
obtained by dehydrogenation of (3a) with iodine to (6a), followed by
oxidgtion with potassium ferricyanide. Huffman and Miller2 also
describe (5a) which was obtained during the course of their unambiguous
synthesis of 2,3-dimethoxyberbine (3a).

It is well knownsthat quaternary isoquinolinium salts may undergo
a mutual oxidation-reduction reaction in the presence of alkali to yield
a mixture of a 1,2-dihydroisoquinoline and an isocarbostyril, In
the case of (la), alkali treatment would be expected to yield (2a),

and this would'cyclise to (3a) in the presence of mineral acids., The
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corresponding isocarbostyril (7a) could not be detected in the
reaction mixture, and we were able to show that authentic (7a),
prepared by the oxidation of (la) with potassium ferricyanide,
was rapidly converted into (4a) by concentrated hydrochloric
acidrat room temperature,

This unexpected and novel type of reaction of an isocarbo-
styril is being investigated further, '

A 50% yield of (3a) was achieved from (la) by treating the
latter with alkali, then with hydrochloric acid as described
above, and then treating the mixture of (3a) and (4a) formed
directly with lithium aluminium hydride.

When the tetramethoxyiséquinolinium salt (1lb) was treated
with alkali and then with acids, norcoralydine (3b) was easily
isolated in 33% yield. The isocarbostyril (7b) was also formed,
but none of (4b) could be detected in the'reaction mixture, Ve
have, so far, not been able to convert authentic (7b), prepa;ed
by the potassium ferricyanide oxidation of (1b), into (4b) by

treatment with hydrochloric acid,
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