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Abstract: Methyl 3a-ethyl-1,2,3,4,6,7,12,12b8-octahydroindolo[2,3-a]quinolizine- 1 a-carboxylate
(6), a key intermediate for the synthesis of tacamine-type indole alkaloids, was prepared in six simple
steps from methyl 5-(1’-hydroxyethyl)nicotinate (7). The last step was the catalytic hydrogenation of
the two ethylidene isomers 14 and 15, both of which gave the target ester stereoselectively.

Synthetic efforts have recently been taken towards indole alkaloids of the tacamine (pseudovincamine)
type, presumably because of their close relationship to the pharmacologically important eburnamine-
vincamine group.! The principal compounds, tacamine (1) and tacamonine (2), obtained from
Tabernaemontana eglandulosa®, have been synthesised**, even before their actual isolation.*** The published
methods offer some elegant examples of alkaloid synthesis, even an asymmetric approach®, but they all
suffer from more or less poor stereoselectivity. The synthesis of all these compounds is complicated,
however, by the seemingly trivial stereochemical feature: the relative configurational relationship at centres
C-3, C-14 and C-20 (all hydrogens cis). The construction of this system remains the crucial step for an

efficient synthesis of tacamine (1) and tacamonine (2) and their derivatives.

Our original method®* for the preparation of tacamine was based on the use of aldehyde 3, which
fulfils the above-mentioned stereochemical requirement and can easily be converted to tacamine and its

derivatives. Aldehyde 3 is a close analogue of the renowned Oppolzer’s aldehyde (4), which is an important
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intermediate in the synthesis of the cerebral vasodilator vincamine (5).! Aldehyde 3 cannot, however, be
prepared in satisfactory yield with use of our initial epimerization method.* A search was therefore begun
for an approach that would lead to the corresponding ester 6. Relevant to this, we had already solved the
problem concerning the relative stereochemistry at C-1 and C-12b in our aldehyde and ester intermediates.*$
As this can be controlled by epimerization using either acid or base, only the stereochemistry at C-3
remained to be settled. One idea, we reasoned, would be to "remove” this centre and create it later in the
synthesis, and perhaps the simplest way to accomplish this would be to replace the ethyl side chain with an
ethylidene side chain. This would leave only two centres (C-1 and C-12b) in our intermediate, and catalytic
hydrogenation could then produce the third (C-3). We thus turned our attention to the synthesis of the 3-

ethylidene isomers of 6.

Synthesis was begun from methyl 5-(1’-hydroxyethyl)nicotinate (7)’, which was prepared by reduction
from methyl 5-acetylnicotinate.® Alkylation of 7 with tryptophyl bromide gave salt 8 (97 %) (Scheme), which
was subjected to catalytic hydrogenation under basic conditions to give the vinylogous urethane 9° as an
inseparable mixture of isomers (80%). Cyclization with HCI/MeOH furnished two alcohols, 10'° and 11",
in about 1:1 ratio (total yield 82%). Dehydration of these aicohols with P,O; gave mainly the two ethylidene
isomers 12'2 and 13" (in about 3:2 ratio) and a small amount of the corresponding vinyl derivative (total
yield 50%). Separation of 12 and 13 proved to be laborious and it was more economical to perform the next
step with the mixture of these isomers. Exposure of the mixture to trifluoroacetic acid (TFA) led, as
expected, to the thermodynamically more stable (H-1 and H-12b cis) ethylidene isomers 14** (E) and 15"
(Z) (3:2, total yield 58%), which could be separated relatively easily. The stereochemistry of the side chain
was deduced by comparison with *C NMR data of similar compounds'® and, unequivocally, by NOE

difference spectroscopy.

Inspection of the models of esters 14 and 15 had already suggested that, in their hydrogenation, there
could be preference for the approach of hydrogen from the desired face of the molecule. We first expected
that the different geometrical isomers (E or Z) of the ethylidene esters would provide different ratios of
hydrogenation products, but surprisingly the hydrogenation step was highly stereoselective, for both the (E)-
isomer (14) and the (Z)-isomer (15). Hydrogenation of 14 or 15 separately, or more favourably their
mixture, gave ester 6 (methyl 3o-ethyl-1,2,3,4,6,7,12,12b3-octahydroindolo[2,3-a]quinolizine-1c-

carboxylate)'’ in nearly quantitative yield (Scheme).
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The search for stereoselective syntheses of 1,3-disubstituted indolo[2,3-a]quinolizidines is
intensifying.'® We expect that ester 6 will provide an easy access to tacamine-type compounds and we believe

that it is actually the first potentially significant intermediate for this group of indole alkaloids.
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