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Abstract : Bromination and bromohydroxvlation of oxazolidinones derived from cyclohexadienc
have been studied in order to synthetize ()-cpibatidine 18, Bromohydroxylation of compound 2 led
to a poivfunctionalized haiohydrin 11a which couid be further cyclized to azabicycioj2.2.1jheptan-2-
one 16 already described as a precursor of epibatidine 18, © 1998 Elsevier Science Ltd. All rights reserved.

The increasing interest in the antinociceptive properties of epibatidine 18, a frog skin alkaloid, has stimulated
several racemic and asymmetric sy“ntheses.l We have concentrated our efforts on the synthesis of a key
intermediate suitable for the construction of the azabicyclo ring system of epibatidine. In designing a new
approach we kept in mind the interest of a possible extension to the optically active series. Here we report an
alternative synthesis of N-protected-7-aza-bicyclo[2.2.1]heptane-2-one 16° a key intermediate for the
synthesis of epibatidine, via intramolecular cyclization of 1-amino-2,4-dihydro cyclohexane 11a (Scheme 1).
We first studied the reactivity of the double bond of the readily available oxazolidinone 1’ towards

bromination and bromohydroxylation in order to obtain tetrafunctionalized cyclohexanes §, 6, 11a and 12a
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hich would hopefully lead to the target molecule
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11aX=Br,Y=OH R=Ts
12aX=Br,Y=0H,R=8Bn
Scheme 1
Oxazolidinone 1 was easily synthesized from cyclohexadiene following the literature” in 4 steps and 30%
overall yield and was converted into tosyl derivative 2 (97% yield) and benzyl derivative 3 (65% yield)
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Compounds 1, 2 and 3 were then treated with bromine {Scheme 2).” The choice of a removable bromine

atom seemed appropriate for subsequent formation of the bicyclic system.
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Reagents : (i) NaH. TsCL 1h. 97% ; (ii) NaH. THF, BnBr. 80°C. 12h. 63% : (ili) Br. CHyCla. ot

This reaction proved to be highly diastereoselective for N-tosyl derivative 2 since only one addition product
Sa was isolated in 96% yield (HNMR : J,3 =351z ; J34 =100 Hz).7 We can assume that electrophilic
attack occurred syn to the oxazolidinone group8 followed by a nucleophilic attack at carbon C-4 for steric
hindrance reasons. Compound 5a was hydrolyzed into alcohol 7 having the required frans relationship for
cyclization (Scheme 3). Despite numerous attempts, treatment of 7 with a variety of basic conditions’ did not
lead to bicyclic compound 8 ; only the elimination product o-aminophenol 9 was observed. Protection of the

- . - { 0 . . -
hydroxy! function of 7 by a thexyldimethylsilyl g.roup) did not circumvent this difficulty.
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Reagents : i) LiOH, MeOH, 95% ii) NaH, THF, 1t or t-BuOK, THF, -78°C or KOH, MeOH, rt to 80°C

These results prompted us to the study of bromohydroxylation of 1, 2 and 3 (Scheme 4). Some
halohydroxylations have been reported in the literature as a highly regio- and diastereoselective reaction
depending on the substituents. 10.11

Two different conditions were investigated : i) NBS (2 equiv.) in DMSO/H,0 (1/1)

in DME/H,0 (2/1). Under either conditions, and for each compound, a good regioselectivity was observed

1213 and ii) Br; (2 equiv.)

for the addition reaction, via a frans addition with hydroxyl ion adding at carbon C-4. However, the

1.

diastereoselectivity of the reaction depended on the R substituent and the experimental conditions. Using
NBS as bromination agent, it appeared that the bromonium ion was formed predominantly anifi to the

oxazolidinone function, probably under steric control.
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Diastereomers 10b (H NMR : J; 3= 8 1Hz and J3 4 = 10.1Hz) and 12b were isolated as the major products.
The reaction of Br; in DME/H;0 with tosy! oxazolidinone 2 proceeds by the same mechanism as for the

dibromination, /.e. a syn electrophilic attack of bromonium ion and hydroxyl addition at carbon C-4 to give
S O . S 14 . . s e e

compound Tia ( H NMR : J;3 = 3.7Hz and J34 = 10.0Hz) = as the major product. Surprisingly, reverse

diastereoselectivity was observed in these conditions for oxazolidinone 1, which gave compound 10b as the

major product.
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Scheme 4

Better results for cyclization were expected with bromhydrin 11a, obtained in 60% yield, since bromine in
this case could be selectively removed before cyclization.

The diol 14 was isolated in 80% yield after radical reductive removal of bromine'> from 11a, followed by
hydrolysis of the oxazolidinone function (Scheme 5). Cyclization under Mitsunobu's conditions'® gave the

procedure ' afforded the ketone 16 in 88% yield. Intermediate 16, whose spectral data are in full agreement
- 18 o
with those repoited, ~ has been previously converted to epibatidine.
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In conclusion we have prepared the azabicyclo[2.2.1]heptane-2-one 16 in 5 steps and 37% overall yield
starting from oxazolidinone 1.
These results compare favorably with previous approaches and it is also expected that this strategy could be

adapted for optically active syntheses.
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