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Abstract: Three natural strictosidine/vincoside-class glucoindole alkaloids have been chemically correlated

with strictosidinic acid possessing a rigorously established stereostructure. The C-3 stereochemistry of pa-
licoside, dolichantoside, and i1sodolichantoside has been firmly proved to be (S), (5), and (R), respectively.
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intermediate of over 1,400 natural monoterpenoid indole alkaloids. The enzyme that catalyzes its formation from
tryptamine and secologanin (2) has been purified and the c-DNA was cloned by Zenk and Kutchan. D) In contrast
to the extensive studies on the biological side, chemical and spectroscopic studies on this important molecule have
been left far behind. It is only in these recent years that full details of the chemical and spectroscopic data of 1
and its related molecules have been presented and rigorous structural discussions have been developed in
scientific journals. In 1997 Szabé et al. performed the “first direct and detailed stereochemical analysis” of 1.2) In
the same year we studied the molecular structure of strictosamide tetraacetate (3) by extensive use of NMR pulse
techniques.3) Up to the present day more than 30 strictosidine-class glucoindole alkaloids have been found in

nature,®) but their structures, in particular the stereochemistries at the C-3 position, are often not sufficiently
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rather unusual reaction. Garson et al., 9 who obtained the same compound from another source, supported the
C3-S configuration by referring to a report of Zenk et al. on the CD spectrum.”) Unfortunately, however,
applicability of this report for this compound has not been well substantiated.

In 1978 Coune and Angenot found dolichantoside (6) in Strychnos gossweileri, an African species of
Strychnos.8) Two years later, they isolated isodolichantoside (7) from the same plant.®) These two compounds

differ only in the configuration of the C-3 position and the most evident difference is their CD Cotton effects at
ther eg ion of 270-300 nm; dolichantoside shows

In 1993 a question was raised by Arbain et al. and they argued that the formerly proposed structures for
dolichantoside and isodolichantoside should be revised. 1) They tried to apply the report of Zenk?) to the positive
Cotton effect at around 220nm in the CD spectrum of dolichantoside, and claimed that its C3 configuration should
be R (H3-B).

In 1996 Angenot et al. reexamined the C-3 stereochemistry and developed a counter argument. They

compared the CD spectrum of dolichantoside (6) with that of an authentic sample of strictosidine prepared by
nd claimed that dolichantoside has C3-§ confi
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alkaloids, we started our study on chemical conversion. In this paper we describe a chemical correlation of

palicoside (4) and dolichantoside (6) with strictosidinic acid (8).

We chose strictosidinic acid (8) as the starting material for the reason that it possesses C3-§ (H3-o)
configuration established rigorously by the chemical correlation with strictosamide. !1: 13) Methylation of 8 with
ethereal diazomethane yielded the corresponding methyl ester 1 and Np-methylated methy] ester 614 in 17.1%
and 35.2%, respectively. Szabo et al. obtained strictosidine 1 from tryptamine and secologanin (2). The ester 1
o has fully characterized.? 15) In this reaction

that we obtained was identical with strictosidine th:

obtained N, O-dimethylated compound 6 as the major product. Formation of 6 from 8 involves N —methylation of
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reaction occurred when strictosidine, which is the corresponding methyl ester of strictosidinic acid (8), was used
as the starting material. Similar N-methylation reaction has been observed when geissoschizine or a closely
related molecule was submitted to diazomethane methylation, where N-quaternization occurred.!®) In the latter

cases presence of an acidic enol function helped N-methylation.
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Scheme 1

Hydrolysis of methyl ester 6 (C3-S, H3-0) with 0.5N aqueous lithium hydroxide in THF yielded the



corresponding carboxylic acid,!?) whose physical and spectroscopic data were identical with those of palicoside
(4) reported in the literature>) (1H and 13C-NMR spectra, IR spectrum, melting point, CD spectrum: ©) and high
resolution FAB-mass spectrum). Since it is out of the bounds of possibility to occur the epimerization at the C3
position under the mild reaction conditions used above (i. CH,N,, ii. LiOH, aq. THF, rt), the correlation here
clearly demonstrated that palicoside has C3-S (H3-a.) configuration.

We obtained Ny-methylstrictosidine (6)14) as described above. Angenot et al. claimed that compound 6 is
dolichantoside, 12) while Arbain ef al. argued that 6 is isodolichantoside. 11) We compared the Qpectral data of 6,

) through
condensation of 2 with Np-methyltryptamine.!9) Direct comparison of the obtained molecules supported the
above conclusion.

Having the structures firmly established, we then examined the CD spectra. The CD spectra of 6 and 7 that

we measured are shown in Figure 1.
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Fig. 1 CD Spectra (MeOH) Fig. 2 CD Spectra (MeOH)
Until now, the report of Brown!0) that correlates the Cotton effect sign in the 270-300 nm region to the C-3
configuration of tetrahydro-B-carboline-type glycoalkaloids has been accepted without any significant criticism.

We found that this report was not applicable to 4 and other molecules whose carboxylic acid function is not
esterified. Palicoside (4) evidently has H3-a (C3-§) configuration (vide supra) but as shown in Figure 2, 4
shows negative Cotton effects between 270 and 300 nm instead of the expected positive Cotton effects from
Brown’s report. The situations was the same in other carboxylic acid-type derivatives such as strictosidinic acid

(8), hunterioside (9) and hunterioside B (1 0).20) Further studies are under way in our laboratory.
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