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The first total syntheses of racemic peshawarine (_Z_l._), aohamine (é)
and corydalisol (§) have been achieved starting from synthetic coptisine
(8). (-)-Peshawarine (1) has been interrelated with {+) -rhoeagenine
methiodide (14) of known chirality. The absolute configuration of
(+}~canadaline (16) has also been established through correlation with

(+)-stylopine (18) of known stereochemistry.

The characterization of the alkaloid (-)-peshawarine (1) has previously been described,
together with the synthesis of the racemlc analog 2 derived from berberine (§_).3 We now

wish to report the first total synthesls of (i)-peshawarine (1}, and of the racemates of

the related naturally occurring secoherbines aobamine (j‘i.)4 and (+)=corydalisol (Q)5 start-
68,7

ing from synthetic coptisine iodide (6).
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Coptisine iodide () was benzylated with benzylmagnesium chloride to furnish 8-benzyl-

dihydrocoptisine which, without purification, was reduced with NaBH; ir methanol to provide
an 88% yield of 8-benzyltetrahydrocoptisine (7), CygH, 3ROy, mp 162-164" (MeOH); methiodide
salt, Cy,HyeNO, T, P 207-209% (EtOH), Scheme I. Hofmann degradation of the methlodide salt
using methanolic KOH afforded an 87% yield of the oily benzylisoguinoline §, €y H,sNOy.

Lemieux-Johnson-Pappe oxidation of B gave rise to (&)~aobamine (4), CyyH{yNO;, mp
168-168,5° (MeOH) , 032:13 1685 cm Y, in 874 yleld, Reduction of (#)-achamine (4) with
NaBH; led quantitatively to the previously unsynthesized (x)-corydalisol (é), Cy o Hy N0,
mp 127-128° (Heok), YCNoM3 3160 om

When (i)-acbamine (E) was treated with ethyl chloroformate and KOH, Intramolecular
displacement occurred leading in 77% yleld to hemiacetal g which was rapldly and
quantitatively converted to acetal 10, C,4H,,NOp, mp 126-126.5" (MeOH), using methanol
containing a trace of HCI,

The basic acetal 11, Cy,Hy N0z, mp 197-198" (ether), was generated in 80% yield
upon LiAlHy in THF reduction of the urethan acetal 10, Acid hydrolysis of 1l provided
hemlacetal lg which was oxidized with pyridinium chlorochromate to the desired
(+)-peshawarine (1}, CpH;NO;, wp 182-183" (MeOH), in 80% yield from 11 (Scheme I).
Synthetic racemic 1 was identical with the levgrotatory alkaloid in terms of tle Ry

values, and pmr and mass spectra,

Scheme 1

1. PhCH,¥gC1 080, ,
6 2. NaBH NaIo

C1COOC, Hy ,
(x)-4 KOH Li1ALH,
—_— —_
}NaBH4
(£)-5
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Turning now to the determination of the absolute configuration of (-~)-peshawarine,
(+)-peshawarinediol (13}, obtained from LiAlH, reduction of the natural alkaloid,3 is

identical in terms of mp, spectral properties and circular dichroism curve with the Emde

8,9

degradation product.from (+)-rhoeagenine methiodide (14) of known absolute configura-

tion, so that the stereochemistry of (-)-peshawarine (1) and (+)}-peshawarinediol {13

must be as indicated.lo

LiAlH, Na/Hg

I~

Perusal of the literature also allowed the assignment of absolute configuration to
the secoberbine alkaloid (+)-canadaline (16). (+) ~Corydaliscl (5) has been interrelated
chemically with the tetrahydroprotcoberberine (+)—stylopine (18) of established chirality,5
Reduction of (+)-canadaline (16} is known to yleld (+)-canadalisol (EZ).II By analogy to
(+)-corydalisol (5), (+)-canadalisol (17), and consequently (+)-canadaline (16), must
possess the identical absolute configuration. The optical rotation of aobamine (E) has

not been reporteq. It 1s 1likely, however, that it too will be found to be dextrorotatory.

Since the absolute configuration of (~)-peshawarine (1) differs from that of the
other secoberblnes discussed here, it can be adumbrated that 1n nature a secoberbine
such as 19, derived from oxidative cleaveage of a protoberberine, might undergo intra-

molecular SN2 displacement at the asymmetric center to generate (-)}-peshawarine (1),
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