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Abstract- The synthesis of la, fundamental tetracyclic frame-
work of vinoxine, and its 16-methoxycarbonyl substituted analo-
gue %E by mercuric acetate oxidation of appropriate 1-(4-pyri-

dyimethyl)indoles is described.

Vinoxine,T a minor alkaloid isolated from Vinca minor L., has an unusual
structure lacking the characteristic tryptamine unit present in the greater part
of indole alkaloids and having a bridged 2,7-diazabicyclo[3.3.1] nonane moiety as
pleiocarpamine.2 In contrast to pentacyclic structures related to the latter alka-
loid,3 no synthesis for vinoxine or for simplified analogues has been described.

We report here the synthesis of Ja and lk, which can be considered, rcspecti-
vely, as the fundamental tetracyclic framework of vinoxine and a more complex
structural analogue possessing the lﬁ—methcxycarbonyl4 substituent of the natural

product.

1a. R=H
Y
YINOXINE PLEIOCARPAMINE 1b. R=COOCH,

Cur synthetic approach implies formation of the Cy-Cqy bond* 1n the last syn-
thetic step through intramolecular cyclization between the indole nucleus and an
iminium salt generated by mercuric acetate oxidation of a suitable piperidine é.
Thus, condensation between indeole and 4-chloromethylpyridine hydrochloride5 {KOH,
DMSO, 4 h, rt, 92%) afforded pyridylmethylindole %%6 which, by reaction with me-

thyl icdide (90%) and further catalytic hydrogenation (PtDZ, 89%) of the resulting
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pyridinium salt ja, led to the piperidine $Ha.

Attempts to obtain 2Zb by N-alkylation of indole with methyl w-bromo-4-pyri-
dineacetate failed. However, Zb was obtained in 72% yield by carboxylation of
%Q (n-BulLi, THF, 1 h, -30°C, CO2 gas, rt) and subsequent esterification (2.5 N
MeOH/HC1, 17 h, rt). When r-BuLi was used as a base and dimethyl carbonate as acy-
lating agent, Zb was only obtained in 30-40% yield, similar to those reported in
related cases.S Quaternization of Zp (CH3I, 12 h, rt} gave an unstable pyridinium
salt Ip which was converted into the vinylogous urethane 5 (00% yield from 2h) en
basic treatment (5% agueous NaHCOSJ. Catalytic hydrogenation {Ptoz) of 5 gave

(93%) piperidine gh.

Finally, oxidative cyclization of piperidines Ha and £h by means of mercuric
acetate (5 eq.) in aqueous solution (1 h, reflux) in the presence of EDTA.ZNa
(5 eq.) afforded, after sodium borohydride treatment, the desired tetracyclic
compounds ig9’10 (40%) and kk11 (10%), respectively. In both cases, the correspon-
ding starting piperidine § and lactam 7 were isolated as by-products, the latter
coming from nucleophilic attack of water to the initially formed iminium salt and
further oxidation of the resulting carbinolamine.

Another approach to the iminium salt required for cyclization to [la based on
the behavior of a-aminonitriles under acid conditions12 was unsuccessful. Thus, Z-
cyanotetrahydropyridine 4, obtained by reductive cyanation13 (NaBH4, NaCN, H,0,

Et,0, 60%} of %%, could not be reduced to the required 2-cyancpiperidine because

2
of the easy hydrogenolysis of the cyano group.
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The relative configuration of the methoxycarbonyl group in b, coincident
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with that of vinoxine, was inferred from the chemical shift (84.81) of the C16~H
proton in the mmr spectrum. This chemical shift is similar to the one observed in
v1n0xine1 (64.84) and in lé—epipleiocarpamine2 (64.74) but different from the one

reported for pleiocarpamine2

(85.26).
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