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A SIMPLE APPROACH TO HOMOTROPANES AND HOMOTROP-7-ENES
John R. Malpass and Craig Smith

Department of Chemistry, University of Leicester, Leicester LE1 7RH, U.K.

Abstract:  1.4-Functionalisation of cycloocta-1,3-diene using a nitroso-cycloaddition
strategy is followed by intramolecular cyclisation to yield 9-azabicyclo[4.2.1]nonanes
(homotropanes) and -non-7-enes (homotrop-7-enes); the approach can be adapted to allow
access to 1-methylhomotropanes.

There has been considerable interest in the algal metabolite anatoxin-a (1) and a number of syntheses of
this compound have been reported.! Routes to other derivatives of this ring system are rare.2 We reported
carlier® a high-yield route to tropane derivatives from cyclohepta-1,3-dienc and we describe here the
extension of this method to the synthesis of homotropanes (9-azabicyclo[4.2.1]nonanes) (2) and -7-enes (3)
from cycloocta-1,3-diene together with an adaptation which yields 1-methyl derivatives (4).
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The addition of nitroso-compound (5), generated in situ from benzohydroxamic acid and tetramethyl-
ammonium periodate,* gave reasonable yields of the cycloadduct (6) (Scheme 1). The yield of cycloadduct
was lower than in the case of smaller cyclic dienes, presumably as & result of conformational restrictions
on planarity of the diene; nevertheless, the overall process was amenable to large-scale preparation of (6)
since cycloocta-1,3-diene is inexpensive. The benzyloxycarbonyl derivative (11) was prepared similarly.

The initial cycloadducts (6) and (11) were transformed efficiently into the cis-amino-alcohols (9a,b) and
(10a,b) using standard methods (Scheme 1).
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Conversion of the amino-alcohols (10a,b) into the 7ans-bromoamines (as the hydrobromide salts) was
achieved using thionyl bromide.’ The amino- group acted as an intramolecular base, reacting with the HBr
formed in the reaction and producing the bromide ion necessary for the inversion of configuration at
Cyclisation occurred only on release of the free bromoamine (by basification with
tetramethylpiperidine) giving N-benzylnorhomotropanc (2a) and the parent homotropane (2b)
respectively. The same approach, when applied to the unsaturated analogues (9a,b) led, in tumn, to
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N-benzylnorhomotrop-7-ene (3a) and homotrop-7-ene (3b) (Scheme 2).6

Deprotection of the nitrogen in the case of (2a) was achieved simply by hydrogenolysis of (2a:HCI) to
give the parent secondary amine, norhomotropane (9-azabicyclo[4.2.1]nonane) (2c). The corresponding
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7-ene analogue (3c) was prepared by demethylation of (3b) using a-chloroethyl chloroformate.?
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()] SOBr,/CH,Cl, (ii) TMP/CH;Cl, (oversll yield 54%)
(i)  Hy/Pd/HCI; 98% (iv) TMP/CH,;Cl, (overall yield 65%)

W) a-chloroethyl chloroformate/CDCl3; 78% (followed by NMR; not yet optimised)

The overall yields in the cyclisation steps were acceptable and the products were easily isolated in pure
form by column chromatography. The bicyclic amines were uncontaminated by the aziridine isomers
which might have been expected to have resulted from competitive 1,2- cyclisation (c.f. reference 3)
although some elimination occurred during conversion of (10) into (2). The cyclisation steps in Scheme 2
involve displacement at an sp> carbon; Scheme 3 summarises an adaptation of the approach which allows
cyclisation on to an sp? carbon of an exo-methylene group.® Thus the amido-alcohol (8) was converted into
(13) by Jones oxidation and Wittig methylenation. Mercury(II)-mediated amidocyclisation!? followed by
borohydride reduction gave (14); reduction of the amide with LiAIH, gave (4a),” the 1-methyl derivative
of (2a). Debenzylation with hydrogen and a palladium catalyst gave the secondary amine (4¢).
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Scheme 3
@) CrOy/H,S0,; 93% (i)  PhyP=CH, (3 mol. eq.)/DMSO; 90%
(iii)  Hg(O,CCF;)y CH;CN; (ivy  NaBHTHF; (93% overall)!0

W LiAIH/THF; 99%
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These methods are clearly adaptable to the production of a wider range of substituted homotropanes/enes
both by use of substituted cyclooctadienes and by further functionalisation of intermediates in the schemes
shown above. Both approaches are currently being explored.!!

We thank the SERC for a studentship to C.S. and the SERC Mass Spectrometry Service at Swansea for
high-resolution mass spectra.
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