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ASYMMETRIC SYNTHESIS XX1.
PREPARATION OF A NOVEL SPIROPIPERIDINE SYSTEM BY THE CN(R,S) METHOD.

Jieping ZHU, Jean-Charles QUIRION and Henri-Philippe HUSSON,‘r

Institut de Chimie des Substances Naturelles du C.N.R.S.
91198 Gif-sur-Yvette Cedex, France.

Abstract : A novel spiropiperidine system i.e an aza structural analog of histrionicotoxin
has been constructed from 2-cyano-6-phenyloxazolopiperidine synthon 3. The suitable
quaternary carbon was created by alkylation at the position o to the nitrile followed by
transformation of the nitrile group into a primary amine. Final aminoreductive cyclisation

gave the spiro system.

Natural histrionicotoxin and its perhydro congeners possess unique pharmacological
activity as neurotoxinsz. Structure activity relationship studies suggested the importance
of the two hetercatoms in the mode of action of these series of alkaloids3. It was
therefore attractive to synthesize a molecule in which two piperidine rings have a
spiro-junction i.e. aza structural analogs 9 of both the hitherto reported spiropiperidine

alkaloids histrionicotoxin 1 and nitramine Zu (figure).

zx
2
zx

9 2

l-L

Figure

Our operating strategy was based on our recent finding that 1,2-diamines could be
obtained in a stereoselective manner from 2-cyano-6-phenyloxazolopiperidine synthon 35.
Indeed reaction of a lithio derivative or a cuprate on the nitrile group of 3 afforded an
imine which was subsequently reduced to a primary amine., However our strategy involved
the reactivity of a tertiary nitrile whose behaviour was unknown ; in particular
elimination could not be excludeds.

6323



6324

The synthesis started with the alkylation of synthon 3 by the ethylene ketal of

bromo-3 propanal (Scheme). The absolute configuration at C-2 is known as R on the basis

6a (90%) : Major (9R) e
6b (4%) : Minor (g5)
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i) LDA, THF, - 78°C then 2-(2-Bromoethyl!)-1,3~dioxolane : ii) BulLi, EtZO, - 78°C ~»
0°C ; iii) NaBHL}, MeOH ; iv) CHZCIZ, HZO’ KCN, HCI, pH. 2-4 ; v) NaBH,, MeOH : vi)

HZ’ Pd-C, MeOH ; vii) HCHO, CH3COOH.

4

of our previous results7. Compound 4 was submitted to reaction with BuLi in ether to
give the imine 5 (y = 84%) ; the formation of elimination or dialkylation products was not
observed. The use of cuprate derivative did not improve the yield as observed in our
first reports. The concomitant reduction of the imine and amino-ether functions were
performed with NaBHLl in MeOH ; the primary amine 6 was obtained as a mixture of two

isomers Ga/6b8

{95/5) in 94% vyield. The absolute configuration of the new chiral center
C-9 as R in the major product 6a can be explained by a preferred attack on the Re-face,
as discussed earliers, to minimize steric hindrance. The Si-face attack would imply an
approach of the nucleophile with three strong steric interactions (H-4%, H-6 and H-7) so

the absolute configuration of 6a is 2R,9R.

All attempts to obtain the bicyclic product 9 directly from 6a by a deprotective and
amino-reductive sequence failedg. The only product isolated resulted from the

condensation of the aldehyde with the nitrogen of the piperidine ringw. It was thus
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necessary to follow a stepwise scheme. The deprotection of the aldehyde function and
cyclization were performed in acidic medium. The intermediate iminium was trapped with
KCN to furnish the unstable amino-nitrile 7 which was not purified but subjected immedia-
tely to reduction (NaBHq, MeOH), leading to the diamino alcohol g”. The hydrogenolysis
of the chiral appendage furnished the spirodiamine 212 as a single compound (y = 85%
from 6). The absolute configuration of the two chiral centers being settled as R, the
examination of Dreiding models showed that 9 can adopt the conformation indicated on the
scheme in which the C-2..N-1 bond is axial and the butyl chain equatorial. In order to
confirm this structure we prepared the tricyclic derivative 10 by condensation of the
diamine with formaldehyde in acidic medium. The aminal 213 was obtained in good yield
showing the proximity of the two nitrogen atoms.

In conclusion, the reaction of synthon 1 with organometallic derivatives is a
valuable method for the preparation of 1',2'substituted 1,2-diamines allowing the
construction of a new aza-spiro skeleton. The preparation of more functionalized
compounds and the study of their pharmacological properties are under investigation and
will be reported iater.
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