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A BIOGENETICALLY PATTERNED CONVERSION OF PALMATINE INTO POLYCARPINE
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Oxidation of palmatine (1) choride with m-chloroperbenzoic acid in methylene chloride in
the presence of sodium bicarbonate at near -78° ¢ ytelds polycarpine (2). A new biogenetic
route to the aporphines is proposed which does not involve phenolic oxidative coupling, and

proceeds through the intermediacy of protoberberinium salts.

Within the nexus of known naturally occurring benzylisoquinolines, the alkaloid polycarpine

(2) found in Enantia polycarpa Engl. et Diels (Annonaceae) can be singled out because of its

unusual structural features which include an N-formyl enamide as well as three oxygenated sub-

stituents in the bottom ring. Following 1its structural elucidation, it was adumbrated that
polycarpine is the result of formaldehyde attack on a 3,4-dihydrobenzylisoquinoline.

It appeared to us, however, that polycarpine (g) must be derived biogenetically from the
protoberberinium salt palmatine (1) through hydroperoxide attack at the C-8 iminium site, followed
by rearrangement and hydrolysis as denoted below; especlally since palmatine is known to accompany

polycarpine in the plant.2
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Efforts to achieve such a transformation in vitro in preparative yields were, therefore,
initiated, Treatment of readily available berberine (la) chloride with m-chloroperbenzoic acid
in HOAc, HMPT, or CHyCly; H,O, at different pH's; and peracetic acid in HOAc, HMPT, or CH,Cl
d

2bt2s
use of m-chloroperbenzoic acid 1
CHyCl, in the presence of solid sodium bicarbonate at near -78° C 1led to a 20% yield of the
required oily benzylisoquinoline enamide 2a, Cy,H;4NOg; vﬁ§§13 1610, 1660 and 3500 cm-l; A:::H
220, 292 and 332 nm (log € 4.59, 4.21 and 4,19); & (CDClg) 2.83 (2H, t, J = ¢ Hz, ArCH,), 3.83
(34, s, OCHg), 3.87 (3H, s, OCHp, 3.93 (2H, t, J = ¢ Hz, CH,N), 5.92 (2H, s, OCH,0), 6.15 (1H,
s, OH), 6.53, 6.80 and 7.23 (3 x 1H, 3s, ArH or =CH), 6.38 (1H, d, J = 9 Hz, ArH), 6.95 (1H, d,
J = 9 Hz, ArH), and 8.07 (1H, s, NCHO); m/e 369 (M+, base), 354, 352, 341, 340, 326, 324, 308,
296, 294, 181, 176 and 151; together with a 15% yield of N-formylnoroxyhydrastinine (3a),
Cy1HgNO,, mp 159-160° C (Eto); VORO'3 1675 and 1705 em '; & (CDCLy) 2.91 (24, t, J = 6 Hz,
ArCH,), 3.95 (2H, t, J = 6 Hz, CH,N), 6.03 (2H, s, OCH,0), 6.68 (1H, s, H-5), 7.51 (1H, s, H-8),
and 9.56 (1H, s, NCHO); m/e 219 (M+, base), 191, 190, 172, 163, 162 and 134,

Oxidation of palmatine (l) chloride under identical conditions led to a 40% yield of color-

2 ]
2ll at varying temperatures, were to no avall., Finally, the

less crystals of 2, mp 179-180° ¢ (MeQH) , spectrally identical with polycarpine (Lit.1 mp 178-
180° C from MeOH). In this instance, the accompanying imide was 3, N-formylcorydaldine,
Cy2N15NO,, mp 134-137° C (decomp.) (MeOH); VOIC'8 1675 and 1705 cm 3 & (CDCly) 2.95 (28, t,
J = 6 Hz, ArCH,), 3.93 (6H, s, 2 x OCH3), 3.96 (2H, t, J = 6 Hz, CHyN), 6.68 (lH, s, H-5), 7.58
(1H, s, H-8), and 9.60 (1H, s, NCHO); m/e 235 (M+, base), 207, 179 and 178; isolated in 8%
yleld.

An intriguing possibility is that benzylisoquinoline enamides may not be the ultimate
capstone of a long biogenetic process originating with tyrosine and proceeding through the
intermediacy of reticuline and protoberberinium salts. Thus, enamide 2a could conceivably

undergo facile geometric isomerization about the central double bond succeeded by electro-

cyclization to provide an aporphinoid. Aporphine bases which could ultimately result from such
4

a process would be leucoxine (é),3 ocopodine (§),3’ and dehydroocopodine (g),5 found mainly

within the genus Ocotea (Lauraceae).
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Noteworthy in this context is the fact that the photocyclization of non-phenolic benzyliso-

6
quinoline enamides and enurethans to aporphinoids is a well established transformation:

4{ 3
IJ’ Iz 1
CHALO N\
Cu(0Ac),, 3 COOEt
EtOH
-—

It should be cautioned, however, that this new route for aporphine biogenesis, whose import-
ance lies in that it does not require phenolic oxidative coupling, is hypothetical and must await
support by l& 2122 studies with appropriately labeled precursors before it can be accepted.

A benzylisoquinoline alkaloid structurally related to polycarpine (2) is (-)-ledecorine (9,

obtained from Corydalis ledebouriana K. et K, (Fumariaceae), which incorporates three oxygenated

substituents in the bottom ring.7’8 The balance of probability is that this base is derived
either from hydroperoxide type oxidation of the protoberberinium alkaloid coptisine (Z) to
afford enamide § with subsequent formyl hydrolysils, stereospecific reduction, and N-methylation
(Path A); or alternatively from a retro-Mannich condensation of a protoberberine quinol acetate9

derived from (-)-tetrahydrocoptisine (10) (Path B).10
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Path B
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