A Synthesis of Isocryptolepine
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A synthesis of isocryptolepine 2 is described the key steps in which are (a) palladium(o) coupling to an indol-2-
ylstannane and (b) an intramolecular Vilsmeier reaction to construct the 3-aminoalkylidene-3H-indole unit of the

alkaloid.

More than ten alkaloids have been isolated and charac-
terised! from Cryptolepis sanguinolenta (Lindl.) Schlechter
(Asclepiadaceae), a West African plant to the extracts of
which have been attributed a variety of medicinal proper-
ties.”> The alkaloids are mainly tetracyclic substances con-
taining two nitrogen atoms and an indole nucleus, and
include examples of indolo[3,2-b]quinoline, indolo[2,3-b]-
quinoline and indolo[3,2-b][1]benzazepine ring systems. Our
previous work® on 3-aminoalkylidene-3H-indoles such as 1
attracted us to the indolo[3,2-c]quinoline structure of iso-
cryptolepine'? 2, which incorporates such a unit.

NMe NMe
D
N N
1 2 Isocryptolepine

Compound 1 results from treatment of indole with
I-methylpyrrolidin-2-one and phosphorus oxychloride, in
which the wusual 3-aminoalkylidene-3H-indole Vilsmeier
intermediate is not hydrolysed and thus is an isolable, stable
compound. We describe here a short synthesis of isocrypto-
lepine which utilises Vilsmeier methodology in an intra-
molecular sense to produce the 3-aminoalkylidene-3 H-indole
unit of the alkaloid. There have been two>® previous
syntheses of isocryptolepine, one predating its isolation from
a natural source, both of which employ completely different
strategies to that described here.
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Scheme 1 Reagents and conditions: i, PdCly(PPh;3),,
2-BrCgH4NO,, DMF, 110°C (60% 4), Pd(PPh3)4, 2-1CeH4NO,,
THF, reflux (98% 8); ii, H, Pd—C, AcOH, CHCIl3, room temp. and
pressure, (90%) then AFA, THF, —20°C (95%) then NaH, THF,
room temp. then Mel (72% 5¢); H,, Pd-C, EtOH, room temp. and
pressure (98%) then AFA, THF, —20°C (95%) then NaH, THF,
room temp. then Mel (95% 9e¢); iii, EtOH, H,SO,4 (10%), reflux
(50% 2)
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Palladium(o)-catalysed couplings of 2-tributylstannyl
N-protected indoles with 2-halonitrobenzenes gave the
2-(ortho-nitrophenyl)indoles 4 and 8. Each of these was
converted by comparable sequences involving nitro group
reduction, N-formylation and N-methylation into the
formamides 5c¢ and 9¢, respectively, each now ready for
intramolecular Vilsmeier closure (Scheme 1).

All efforts to achieve cyclisation with the N-phenyl-
sulfonyl protected indole 5¢ produced complex mixtures in
which at best an ion for the desired product could be
detected by mass spectrometry. Reasoning that an alterna-
tive indole-N-blocking group which would not deactivate
the ring to electrophilic attack was required, we examined
the SEM-protected formamide 9¢. Ring closure was effected
by treating 9c¢ with sulfuric acid in ethanol, the polar
product 2 being isolated after chromatography in 50% yield
and having spectroscopic properties identical with those
reported'? for isocryptolepine.
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