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Abstract — An intramolecular Mizoroki-Heck reaction was exploited for
construction of a benzylic quaternary carbon center. The product obtained was
further converted into the key intermediate for the synthesis of (£)-mesembrine

and (£)-mesembranol.

alternative potential antidepressants with short half life properties worthy of further investigation.

for this type of quaternary center observed as a common component in the alkaloids.’
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Figure 1. Structures of mesembrine (1) and its relatives
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Mesembrine (1), isolated from Sceletium tortuosum as the major active alkaloid,' was recently shown” to

be a nanomolar inhibitor of serotonin re-uptake. Derivatives of mesembrine are, thus, expected to be

The key structural feature of this alkaloid is a saturated pyrrolidine ring fused to a cyclohexanone, with a
benzylic quaternary carbon centre at the ring fusion (Figure 1). Mesembrine and its relatives having
relatively simple structural features are popular synthetic targets, because they exhibit attractive

biological activity and also provide further opportunities to develop new synthetic methods and strategies
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To construct the desired quaternary center, we decided to exploit an intramolecular Mizoroki-Heck
reaction’ as the key step, since this coupling reaction could be expected to extend to its asymmetric
version by means of appropriate chiral phosphine ligands.

Our retrosynthetic route to mesembrine alkaloids is depicted in Scheme 1.
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Scheme 1. Retrosynthetic route to mesembrine alkaloids

As mentioned above, we envisaged that exploitation of an intramolecular Mizoroki-Heck reaction of ester
(C), readily derived from acid (A) and phenol derivative (B), for assembling a quaternary carbon center
and subsequent manipulation of a lactone moiety involving a deoxygenation of the coupling product (D)
to the corresponding ester (E), would be the most straightforward way to achieve the goal for constructing
the basic carbon framework of this type of alkaloids. Moreover, this strategy is expected to have broad
utility in searching for new potential antidepressant compounds.

Thus, our synthesis commenced with the preparation of ester (5).

3,4-Dimethoxyphenyl acetate (2) was treated with N-iodosuccnimide (NIS) in acetonitrile at 60 °C to give
iodide (3)° in 83% yield. Mild hydrolysis of iodo-acetate (3) was achieved by using hydrazine hydrate
furnishing the corresponding phenol derivative,® which, without further purification, was used in the next
reaction. Condensation of phenol derivative obtained above with acid (4)" in the presence of
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide (EDCI) and N, N-dimethylaminopyridine (DMAP) in
CH,Cl; afforded the desired ester (5) in 90% yield from 3. Mizoroki-Heck reaction of 5§ was carried out
under the similar reaction conditions as described for the corresponding lactam.® Treatment of 5 with
palladium(Il) acetate as the catalyst in the presence of triphenylphosphine and thallium acetate in

refluxing acetonitrile afforded the spiro-lactone in 75% yield.
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Solvolysis of 6 with sodium ethoxide in a mixture of ethanol-THF (1:1, v/v) at 0 °C gave ester (7) in 85%
yield. To accomplish the synthesis of mesembrine alkaloids, deoxygenation of a phenolic hydroxyl group
of 7 would be required. Thus, ester (7) was first converted to its triflate under the usual reaction conditions,
which, on treatment with formic acid in the presence of bis(triphenylphophine)palladium chloride under
the reaction conditions designed for highly congested aryl triflates,” provided the desired ester (8) in 87%
yield (Scheme 2). The spectroscopic data of the synthesized compound were comparable with those
reported in the literature.'® Ester (8) was already transformed to mesembrine and mesembranol.'® Thus, we

have accomplished a formal synthesis of those alkaloids.'’
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Scheme 2. Synthesis of the key intermediate for mesembrine alkaloids

In summary, we were able to establish an alternative synthetic route to mesembrine alkaloids by

employing Mizoroki-Heck reaction as the key step for constructing the desired quaternary center with
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reasonably high yield. The key intermediate (8) was synthesized from the known
2-i0do-4,5-dimethocyphenyl acetate (3) in 41% overall yield in 6 steps.

This methodology seems to be applicable to the synthesis of various types of Sceletium and
Amaryllidaceae alkaloids. Asymmetric version of this synthesis is now under investigation in our

laboratory.
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