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In the course of our study on strained bridgehead alcohols we recently re-
ported the interesting stereospecific base-catalyzed homoketonization reaction
of a homocubane bridgehead alcoh012 . This paper describes a carbon analog of
this homoketonization e.g. a homoallylic type rearrangement.

Two possible substrates were considered for this process, namely the ni-
trile 1 and the carboxylate 9. Treatment of the cyanide 13 with lithium diiso-
propylamide in THF4 at 0° resulted in an 0il, in almost quantitative yielad,
consisting of a mixture of two alkenes to which the structures2 and 3 were as-
signed on basis of spectral and chemical evidence (Scheme I). This cage-de-
gradation reaction represents the first example of a homoallylic types) rear-
rangement in a strained cage system.
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The IR spectrum of the mixture shows cyanide bands at 2220 and 2250 cm'1, in-
dicative of the presence of a conjugated and a non-conjugated -CZN function.

A weak olefinic absorption was observed at 3060 cm". The NMR spectrum exhibits
three olefinic signals i.e, a small multiplet at § 6.02 ppm for HS’ H5 and

of 3, a doublet at § 6.27 for Hg and Hy of 2 and a multiplet at § 5.08 for the
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proton adjacent to the cyanide group in 2. This olefinic part of the spectrum
was unravelled by means of spin decoupling, INDOR and solvent shift experiments.
The ethylene ketal function appears as an unsymmetrical multiplet at § 3.75-
4.35, while the remaining protons were found at 8§ 2.2-3.85 as a complex pattern.
The relationship between 2 and 3 became evident when the mixture was trea-—
ted with lithium diisopropylamide in THF and subsequently quenched with HZO.
The ratio of 2 and 3 changed completely by an allylic rearrangement which inter-
converts 2 and 3. Several attempts were made to separate the olefines 2 and 3,
(glc and tlc) but none of them was successful.
Hydrogenatlon of the mixture of 2 and 3 with H2/Pd0 gave a single product
4, m.p.112-115%, in 95% yield (Scheme II).

Scheme IT
! o
Br
H2]Pd0 é g
*——_—-
Br
CH2CN
hv
4 —_—
- Acetone
1
CHoCN

CH,CN
This compound 013H163r02N displays a C=N infrared absorption at 2245 cm'l,
NMR signals for the ethylene ketal group at & 3,75-4.40 (symm.m., 4H) and the
remaining proton signals between § 1.6 and 3.2 ppm as a complex multiplet.
Substantial support for the proposed structures in Scheme I was obtained from
the irradiation of the mixture of the olefines in acetone. Because of the spa-
tial arrangement of the double bonds in 3 photochemical cage closure may be
expected, as indeed was found to be the case (Scheme II).

In a similar way the carboxylates) 5 was subjected to treatment with
lithium diisopropylamide in THF, However, after work-up starting material was
recovered almost quantitatively. Anion formation indeed had taken place since
work~up with D,0 resulted in mono- and di~deuterated 5. Treatment of the anion
6 with 002 gave the malonic acid half ester which was converted into the diester
1 with CH,N, in an overall yield of 76% (Scheme III). No cage degradation pro-
ducts were found at all.
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In analogy with the homoketonization reaction®’, we propose a ring-

opening mechanism for 1 as outlined in Scheme IV,
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Under the applied aprotic conditions the rearrangement does not stop7) at
the stage of the half-cage carbanion 9, but another C-C-bond is broken by a
second homoallylic rearrangement leading to the mesomeric carbanions 10 and 11.
The double 3 ~homoallylic rearrangement of 1 proceeds by an initial specific
cleavage of the C4-C7 {or the identical C4-C3 bond). No products arising from
the cleavage of the central 04-05 bond were observed. lost likely the driving
force in this homoallylic rearrangement is relief of ring strain. Cage con-
straint effects are probably also responsible for the initial specific cleavage
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of the C4-C7 = C4-C3) bond,

The different behaviour of cyanide 1 and carboxylate 5 can be explained
by the difference in stabilization of the intermediate «-carbanions. The car-
boxylate 5 is converted into a stable enolate anion4), minimizing the negative
charge at the «~C atom and therefore preventing the homoallylic rearrangement.
Presumably a considerable negative charge is required at the «(~C atom to ini-
tiate this homoallylic type rearrangement in strained cage systems.
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The present study deals with a(?Lhomoallylic rearrangement.

6. The carboxylate 5 was prepared from the corresponding homocubane-4-carboxylic
acid!) by an Arndt-Eistert homologation.

7. Homoketonization of homocubane-4-alcohol under aprotic conditions also gave
an entire degradation of the homocubane skeleton leading to a similar ring
opening product as in the homoallylic type rearrangement of the cyanide 1.
A.J.H. Klunder and B, 4wanenburg, to be published, 3ee also ref.2.



