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A SYNTHESIS OF THE 6-AZA-BICYCLO(3,2,2)NONANE SKFLETON
Claus Vogel* and Paul Delavier

Institut fiir Organische Chemie, Hagenring 30,
D—-3300 Braunschweig, Federal Republic of Germany

Summary: The construction of the 6-aza-bicyclo(3,2,2)nonane skeleton by a new tandem
aziridination/3-aza—Cope rearrangement sequence employing the intramolecular reaction
of vinylazides with 1,3-dienes is reported.

The thermal decomposition of vinylazides, notably a-azidocinnamates (3-aryl,2-
azidopropenoate esters), has been used for the construction of N-heterocycles like indoles,
isoquinolines and benzazepinesl’z). The actual decomposition process, i.e. loss of NZ’

was shown to involve the intermediacy of an azirine which is in equilibrium with the
corresponding vinylnitreneB). The key step of N-heterocycle formation has been formulated
as the reaction of the azide, azirine or vinylnitrene with an appropriate ortho
substituent, e.g. an alkyl-, benzyl— or alkenylgroup or an ortho CH-bond2’3). The
intramolecular reaction with 1,3-dienes, i.e, azidocinnamates with ortho butadiene
substituents, has on the other hand not been reported so farA). The additional vinyl group
should give rise to an additional reaction pathway, leading to a new class of products.

In this communication we report on the intramclecular reaction of aryl-substituted
and aliphatic vinylazides with 1,3—-dienes. The required vinylazides 3 and 9 were prepared
from the corresponding o—butadiene benzaldehydes 2 and the known heptadienal 85),

respectively, by condensation with methyl azidoacetate or w-azido—p—chloroacetophenone

analogous to procedures reported by HEMETSBERGER and KNITTELZb’c); see scheme 1 and 3.
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A: Ph3P=CH—CR"=CH2, THF,rt; B: 1. n—Buli,THF,hexane, -78°C; 2. IMF,-78°C + rt

3. NHACI,HZO; C: N3CHZCOOMe,NaOMe,MeOH, 0°C > rt

Compounds 2 were prepared from the o-bromobenzaldehydes 1 a—c or o-bromocacetophenone
1 d by standard methods. Refluxing a solution of the vinylazides 3 in dry xylenes (0.03
M) for 30 min., removal of the solvent and separation of the products by column
chromatography (silica gel, EtOAc - hexane 1:1) yields the compounds 5, 6 and 7 (see scheme

2 and table 1), as well as a mixture of polar products which could not be identified.
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of the three types of products can be rationalized by assuming the cis— and trans-l,2-

The separated products are each stable under the reaction conditions The formation
divinylaziridines 4 as intermediates. These would be formed by reaction of the azide or
nitrene with the ortho double bond presumably in a stepwise nonspecific manner, so that
the cis~divinylaziridine 4% is formed also from the trans~butadiene derivative 3c {see
table 1, entry 4). Subsequent 1,2-H-shifts taking place at the aziridine result in the
formation of a mixture of isoquinoline 5 a;td 3H-benzazepine 6, analogous to cases which
2d-f

did not have the additional vinylgroup The new 8,9-benzo—6-aza—bicyclo(3,2,2)nona—

3,6,8trienes 7 are most likely formed by a 3-aza Cope rearrangement of the cis—1,2—

divinylaziridines &%, 1,2-Divinylaziridines are known to undergo a rapid aza Cope
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Table 1
Deri- E/Z-Ratio of vield %
Entry | vative R R' R" Butadiene 3 5 6 7
1 a H H H 6:4 8 trace 16
2 b -OCHZO— H H 6:4 11 18 16
3 c OMe H H 6:4 20 16 35
4 c OMe H H 12 16 40
5 c OMe H H 13 4 28
6 d OMe H Me 1:1 11 8 22
7 e H Me H 1:1 0 0 20
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7 . .
rearrangement even at temperatures as low as -20°C ). In our case the nitrogen is locked

in a rigid structure, which prevents N-inversion, and thus only the 2,3-cis-aziridines
(or cis H, methyl for entry 7,table 1) can adopt the boat-like conformation 4%, required
for that rearrangement. Since the 3-aza Cope rearrangement should be a fast process, once
the cis-1,2-divinylaziridine is formed, one might speculate that products 7 result from
4%, and products 5 and 6 result from 1,2-H-shifts at the trans—divinylaziridine.

When the vinylazide 9 (1:1 mixture of E/Z-isomers) was subjected to the same reaction
conditions, the new 6-aza-bicyclo(3,2,2)nona-3,6—diene 10 could be isolated from the
reaction mixture in poor yield (5%); the residue being a mixture of nonidentified polar

decomposition products.

Scheme 3
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D: p—C1-C_H,-COCH.N piperidine, HOAc, EtOH,rt; Ar = p—Cl-phenyl

64 273’

We ascribe the low yield of 10 mainly to the less defined decomposition pathway of
a—benzoylvinylazidessa). The p—chlorobenzoyl group was chosen here to synthesize the
vinylazide by the condensation route; see scheme 3, A similar mechanism as described above
for compounds 7 would account for the formation of 10. Although the yields of the new
products 7 and 10 are presently low to moderate, we consider their formation to be an
interesting new contribution to vinylazide chemistry. These structures constitute the
characteristic part of the general skeleton of the isopavine alkaloidss). They display
sufficiently different functionalities for further transformations. An application of
the novel tandem aziridination/3-aza Cope rearrangement sequence for the synthesis of

isopavine alkaloids is in progress in our laboratory.
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