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Abstract - The synthesis of tetracyclic [ABCD] framework of Aspidosperma
alkaloids has been achieved via allylamine-enamine isomerization using
(PhaP)3RhCl in hot aqueous acetonitrile of the 1,2,5,6- tetrahydro-3-(indolylethyl)-
pyridine (13) which in turn was obtained by Raney nickel desulfurization of the

corresponding 2-(1,3-dithian-2-yl}indole (5a).

The construction of a tetracyclic indole unit such as 1 (ABCD framework) and the subsequent
elaboration of the remaining pyrrolidine or E ring is cne of the major strategies employed in the
synthesis of Aspidosperma indole alkaloids.2-4 Within the context of our studies on the

reactivityS and synthetic applications1.6 of 2-(1,3-dithian-2-yl)indoles we report herein a new
approach to the preparation of the key intermediate (1) (R1=CH3; R2=H; X=H, H).
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In the present work the C7-Caq bond’ is formed in the last step through cyclization of the
iminium ion (2), generated by an allylamine-enamine isomerization8 and further treatment with
acid.

The starting indolyldithianes {(3a-c) were prepared according to our previously described
procedure.® Reaction of the dithiane anions formed by reaction of 3b and 3¢ with n-BulLi
{THF, -20°C), and the corresponding dianion derived from 3a, with 3-chloromethyl-1-methyl-
1,2,5,6-tetrahydropyridine (4) gave the tetrahydropyridines (5a-c)9 in ca. 95% yield.
Transformation of dithianes (5) into the corresponding 2-acylindcles (6) was achieved in 87%
yield by treatment with bis{triflucroacetoxy)iodobenzene in aqueous acetonitrile.’0 When
deprotecticn of dithianes (5) was effected in methanol-water (9:1), the dimethyl acetals (7) were
obtained, in agreement with previous results.5¢

Alternatively, ketone (6a)!1 was obtained from 3-pyridylmethylidithiane (8), itself being
prepared in 75% yield by treatment of the dianion derived from 3a with 3-chloromethylpyridine.
Parallely, treatment of dianions derived from 3a and 3b with pyridine-3-carboxaldehyde gave,
after addition at -20°C of NH4Cl, alcohols (9) in good yield. When the reaction was quenched
using trimethylsilyl chioride compound (10) was obtained in 35 % yield.

Unfortunately, isomerization and cyclization of 6a to the tetracyclic (ABCD rings) intermediate (1)
{X=0, R{=CHa, R>=H) was not observed under either acid {50% AcOH) or base (n-Buli in THF
at - 30°C, 'BuOK in THF at 0°C, or NaH in refluxing THF) conditions.

Therefore, at this point, we studied the reactivity of tetrahydropyridine (13}, which was obtained
by W2 Raney nickel desulfurization of dithiane (5a) in refluxing ethanol. It is worth mentioning
that long reaction times led to the saturated piperidine together with the desired
tetrahydropyridine (13)12 in a 1:1 ratio. Allylamine (13) was directly converted into the
tetracyclic Aspidosperma alkaloids intermediate (1) in 55 % yield by treatment with
tris(triphenylphosphing) coupling rhadium(l) chloride in aqueous acetonitrile at 100°C (Joule’s
procedure).13 Formation of 114 was evident from the disappearance of the indole proton at 3-
position (8 6.20 in 13) as well as that of the olefin proton (5 5.50 in 13) in the TH nmr

spectrum. The formation of the cyclization
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product was confirmed by the presence of two aliphatic methine carbons at § 35.1 and 60.2
assigned to C-20 and C-21, respectively. The cis C/D ring junction was determined by the
constant between the protons on positions 20 and 21, the latter being observed as a broad

singlet at & 3.50 (Wq,2=6 Hz), which is in accordance with other analogous tetracyclic

compounds.2
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