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A NEW SYNTHETIC ENTRY INTO THE TRICYCLO[3.3.0.0 ! ]OCTANE SKELETON
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Departamento Quimica Orgdnica, Universitat Valéncia, Av. Blasco Ibdflez 13, 46010-Valencia, Spain
SUMMARY: A short synthesis of dimethyl tricyclo[3.3.0.03’7]octane-1,S—dicarboxylate, 13, and
its 3,7-dimethyl-derivative, 14, by iodine oxidation of the bis-enolate derived from the cor-
responding dimethyl gi§fbicyc1513.3.ojoctane—3,7—dicarboxylate, 11 or 12, is described.

In connection with the synthesis of polyquinanes we were interested in the preparation of
dimethyl tricyclo[3.3.0.03’7Joctane—1,5—dicarboxylate, 13. Some time ago, we published1 several
attempts to synthesize diester 13, and reviewed the described entries into its strained tricy-
clic skeleton, none of them being easily arranged for the synthesis of 13. Since then, no other
new synthetic entry into this carbocyclic skeleton has been described. The recent publication
by Hofmann2 of a new access to noradamantane derivatives from the same intermediates we have
used to prepare diester 13 and the corresponding 3,7-dimethyl-derivative, 14, prompt us to
publish our preliminary results on this subject.

Diester 13 was readily synthesize from the easily accessible gigfbicyclo[3.3.0]octane—3,7-
dione,3 1. Reaction of diketone 1 with excess KCN (5-6 mol KCN per mol diketone 1) in water
gave a mixture, containing majorly the corresponding stereoisomeric bis-cyanohydrins, that was

dehydrated as such by reaction with POCl, in dry pyridine under reflux to give a mixture of

3
cis—bicyclol3.3.0]octa—2,6—diene—3,7—dicarbonitrile, 3, and cis—bicyclo'3.3.0]octa—2,7—diene-
3,7-dicarbonitrile, 4, in 54.3% overall yield, in which 3 slightly predominated over 4 (glc).

4
> The mixture of dini-

Pure samples of both compounds were obtained by semipreparative hplc.
triles 3 and 4 was smoothly hydrogenated in methanol solution at 4-5 atm. using 5% Pd on char-
coal as catalyst, to give majorly one of the three possible stereoisomers of g}§;bicyclo[3.3.@
octane—3,7—dicarbonitrile,5 9, in quantitative yield. This stereoisomer was considered to be

endo,endo-9, on the basis of its C v symmetry and the expected preferred hydrogenation by the

less hindered exo-faces of the cargon—carbon double bonds of 3 and 4. Hydrolysis of dinitrile 9
was achieved by heating it under reflux with a 40% methanolic solution of KOH. After acidifi-
cation, the crude diacid was isolated and esterified with ethereal solution of diazomethane to
give dimethyl g}gfbicyclo[3.3.0]octane—3,7-dicarboxy1ate, 11, in 78% overall yield, as a mix-
ture of the three possible stereoisomers containing approximately 15% endo,endo~11, 65%
endo,exo-11, and 20% 5591259;11_(13C nmr spectrum), showing that, at least, partial epimeriza-
tion took place during hydrolysis. Alternatively, the mixture of dinitriles 3 and 4 was hydro-
lyzed (96% H

SO4, then agueous NaOH) and esterified (MeQH, H SO4) to give a mixture of the cor-

2 2
responding diesters 7 and 8, in the approximate ratio 1:1, in 50.7% yield, that was hydroge-
nated as described for the mixture of dinitriles 3 and 4, to give guantitatively a mixture of

diesters 11, in which one of the C stereoisomers, probably endo,endo-11, predominated. The

mixture of diesters 11 was treatedzxith 2 equiv. of lithium diisopropylamide in anhydrous THF6
and the corresponding bis-enolate reacted with 1 equiv. iodine to give after column chromato-
graphy, the tricyclic diester 13, in 41% yield.5

In the same way, starting from gigfl,5-dimethylbicyclo[3.3.O]octane-3,7-dione,3 2, we ob-

tained a mixture of dinitriles 5 and 6, in 60% yield.7 Hydrogenation of this mixture under the
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same conditions used before for dinitriles 3 and 4, took place more slowly (approximately 24 h),
giving rise guantitatively to a mixture of the three possible stereoisomers of cis-1,5-dimethyl-
bicyclo[3.3.0]octane-3,7—dicarbonitrile, 10. It is noteworthy that Hofmann2 was not able to ca-
talitically hydrogenate the mixture of dinitriles 5 and 6 that was reduced with magnesium in
methanol to a mixture of saturated dinitriles 10, containing approximately, 25% endo,endo-10,
45% endo,exo-10, and 30% exo,exo-10. On the basis of the Hofmann assignment, our mixture 10
contained approximately 25% endo,endo-10, 25% SEQEJSEQTlQ! and 50% exo,exo-10, showing that
hydrogenation of 5 and 6 takes place preferently by the endo-faces of their carbon-carbon dou-
ble bonds. Hydrolysis of this mixture of saturated dinitriles 10, with 40% methanolic solution
of KOH gave, after acidification, a mixture of the corresponding diacids that was esterified
with ethereal solution of diazomethane to give a mixture of steréoisomers of dimethyl cis-1,5-
dimethylbicyclo[3.3.0]octane—3,7-dicarboxylate, 12, in 82% yield, containing approximately 30%
endo,endo-12, 40% SEQSJEEETEEJ and 30% EEQJEES?EEJ in contrast with the acidic hydrolysis of
dinitriles 10 that takes place without epimerization at 03 agd C7.2 The mixture of diesters 12
was transformed into the tricyclic diester 14 in 38.5% yield by the same procedure described
before to prepare diester 13.

Tm&anwaﬁe%ym&ymmfmammhdemwmh3003qmwmdaqu%,
possible precursors for complex polyquinanes, from the readily available Sigfbicyclo[3.3.o]oc-
tane-3,7-diones, has been developed.
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