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Solvolytic Rearrangement of 5,6-Polymethylenebicyclo[4.2.0]octan-2-cl
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The functionalized polymethylenebicyclo[3.2.1]- and
[3.3.0]octane derivatives are newly synthesized from
endo- and exo-5,6-polymethylenebicyclo[4.2.0]oct-2-y1l 3,5-

dinitrobenzoates by skeletal rearrangement using solvolysis.

Recently, much attention has been paid on the mnatural products having

bicyclo[3.2.1]- or [3.3.0]octane ring system as a key structure because of their
unique carbon skeletons and biological activities. 1 We have studied on the
facile construction of the basic frameworks of polyquinane sesquiterpenes by the
acid-catalyzed rearrangement of trimethylenebicyclo[4.2.0]octane derivatives.z)
In this connection, we describe herein novel construction of the functionalized
bicyclo[3.2.1]- and [3.3.0]Joctane ring systems by solvolytic rearrangement of
the endo- and exo-cis,cis-5,6-polymethylenebicyclo[4.2.0]Joct-2-yl 3,5-dinitro-
benzoates la-¢ and 2a-c.

H H H
(CH,)
F 5
R2 i oy ) ke R
A
Ré R 6
1 2 3_ 4 5 6_
1a,b,c R'=ODNB, R“zH 4a,b,c R>=H, R'-ODNB 7a.b,c R’=ODNB, R°H
2a,b,c R'-H, R>-ODNB 5a,b,c R°=H, R*-OH ga.b,c R>-OH, R%H
3a R'-0co(o)Br, R%=H 6a,b,c R3=OH, R*=H %,b,c R°=H, R®-OH
H H
(CH2), (CH3), a: n=3, b: n=4, c: n=5
ODNB-= 3, 5-dinitrobenzoyl
10a,b,c 11a,b,c



1522 Chemistry Letters, 1988

The _endo- and exo-benzoates 1 and 2 Wwere easily prepared from the
corresponding alcohols,4) and their stereochemistry was determined on the basis
of our previous work5 and the X-ray analysis of endo-p-bromobenzoate §3.6)

Solvolytic rearrangements of la-2¢c were carried out in 50% (v/v) aqueous
dioxane at 160 °C except for 2a at 150 °C. As for the rates of hydrolysis,7)
no marked difference was observed between 1 and 2. The product distribution is
shown in Table 1.8) The gggg-benzoates~Lgig héave the bicyclo[3.3.0]octane
derivatives ,/-10 mainly. Although the content of unidentified olefins increased
in the case of higher homologues, the exo-benzoates 2a-c  gave the
bicyclo[3.2.1]octane derivatives 4-6 predominantly. This significantly high
selectivity 1is explained on the ground of the principle of stereoelectronic
control. Namely, in the series of endo-benzoates (13-2), the central bond of
the bicyclo[4.2.0]octane unit migrates preferentially, whereas in the case of
exo-benzoates (gg-s) migration of the peripheral bond predominates because of

the antiperiplanar alignment between the migrating bond and the leaving group.

Table 1. Product distribution for hydrolysis of 3,5-dinitrobenzoates 1 and 2

Products/$%

a)Yield/%
Benzoate 4 S 6 z 8 S 10 11  Others

la - 2 - 19 44 17 10 5 3 58P)
ib - 4 22 24 8 27 9 5 1 92
ic - 3 - 34 20 16 10 3 14 93
Za 56 29 6 - - - - 5 4 84
b 48 30 1 - - 1 - 5 15 82
ic 29 19 - - 3 - 12 35 90

a) Unidentified olefins.
b) A considerable amount of polymeric materials was obtained.
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8) The structure of solvolytic products were confirmed by transformation to

; 1g: 1.62x107> s7L.

> g1,

suitable derivatives of which authentic samples were prepared independently.
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