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NOVEL APPLICATIONS OF THE MODIFIED POLONOVSKI REACTION.

A BIOMIMETIC SYNTHESIS OF QUINUCLIDINES.
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Summary: Sutitably substituted aminoesters can be transformed to the
corresponding a-aminonitriles and in the case of piperidino-

acette ester derivatives, into the birochemically important
quinuclidine ring system.

In connection with our studies concerning the synthesis of sarpagine-
type indole alkaloids we were able to develop an efficient biomimetic
synthesis of the quinuclidine (l-azabicyclo-[2.2.2]Joctane) ring system.

We first examined the possibility of forming an exocyclic iminium

double bond on a piperidine ring, as indicated by Potier et al.1 Thus

(scheme 1) piperidine 2 (from the pyridinium salt ]l by catalytic hydrogena-

\/COOMe YCOOMe \rCN COOCkEt

. - COOEt
’e l N
Jo O —
1 2 4 3
3 N-oxide
SCHEME 1

349



350

tion over 10% Pd/C in MeOH) was oxidized to the N-oxide 3 (H202,CHC13: EtOH,
rfx, 24 hrs, 84%), which was subjected to the modified Polonovski reaction
condltlons2 employing the cyanide 1on trapping method descraibed by Husson3

((CF,CO) ,0,CH_C1,, 0°, then KCN,pH 4, two phase system) to furnish directly
3 2 2

2
the nitrale 54 in 25% yield (vide infra).
Treating the nitrile 4 with sodio diethyl methylmalonate in the presence

of silver trifluoroacetate® furnished the malonic ester §6 in 49% y:ield.

The unprecedented formation of the nitrile 4 directly from the N-oxide
+
can be rationalized through the assistance of the N-OCOCF3 groupaing 1in the
acid catalyzed elimination step leading to intramolecular elimination

reaction:

L 3w Y
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The synthesis of the quinuclidine system 10, exhibiting clear struc-
tural similarity to several sarpagine type indole alkaloids, proceeded as
follows (scheme 2)., The pyridinium salt 6 was alkylated following the

Kr&hnke procedure7 nodified by Wenkerts. Without isolation, the lablle8
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dihydropyridine intermediate 7 was hydrogenated to the triester 8 (6% over-
all yield from 6). The triester 8 was oxidized to the N-oxide 9 (H,0,, CHC1,:
EtOH, rfx, 30 hrs, 98%) and the N-oxide 9 subjected to the above mentioned

modified Polonovski reaction conditions (TFAA, CH C12, 0°, 1 hr, then KCN,

9

2
pH 4, two phase system). To our astonishment the cyclized quinuclidine 10

was directly obtained (yield 20%). This clearly supports the postulate of

van Tamelen10

on the biogenesis of the sarpagine type alkaloids.
Work on the applications of this method to the synthesis of sarpagine

type alkaloids is in progress.
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