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Strained Systems: Cubane

By Crinton G. CHIN, HArROLD W. Cuts, and SATORU MASAMUNE
(Department of Chemistry, University of Alberta, Edmonton, Alberta, Canada)

REecENTLY we reported the simple synthesis of
pentacyclic hydrocarbon (I) from the cyclo-
octatetraene-maleic anhydride adduct! We re-
port a convenient conversion of (I) into the
penultimate intermediate of Eaton and Cole’s
synthesis of cubane.?

Treatment of (I) with osmium tetraoxide
provided in 759, yield a cis-diol, m.p. 140-5°
(isopropylidene derivative, 79-5°) which was
smoothly oxidized with an excess of Jones reagent
to afford the endo-endo-dicarboxylic acid (II)4
m.p. 222:5° ypmax (Nujol) 3200—2500 cm.-?, 1710.
T (pyridine) —3-83 (2H, s), 6-37 (4H, m), 6-55
(2H, m) and 7-02 (2H, m). The above structure
and stereochemistry of (II) is supported by the
easy formation of an anhydride, m.p. 193°;
vmax(CHCl;) 1810 (w) 1785, and 1740; + (deuterio-
chloroform) 6-20 (6H, m) and 6-50 (2H, m). The
dimethyl ester (I1I), m.p. 94°, of (II} underwent an
intramolecular Dieckmann condensation on treat-
ment with methylsulphinyl carbanion at 0° for
20 min. to provide in 859, yield a keto-ester (IV),
m.p. 46°, vpax(CHCl;) 1770, 1725, 7 (deuterio-
chloroform) 6-10 (3H, m) 6-20 (3H, s), 6-37 (3H, m),
and 6-77 (1H, t).5! In contrast, sodium methoxide

treatment of (III) converted it into the exo—exo-
isomer (V), m.p. 82°, presumably through (IV).
Ketalization followed by alkaline hydrolysis
converted (IV) quantitatively into the ketal acid,
(VI), m.p. 125°.
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The modified Hunsdiecker reaction® of (VI)
afforded the corresponding bromide (VII) and
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chloride in 659, and 209, yields, respectively.
Hydroloysis of (VII) gave a bromo-ketone (VIII).
All physical properties of (VII) and (VIII) are
identical to those reported by Eaton and Cole.?
Since (VIII) has already been converted into
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cubane,®? the above transformation completes a
synthesis of cubane from cyclo-octatetraene.

The dissociation constants of (II) deserve
comment. While pK, and pK, of the exo-exo-
dicarboxylic acid (IX),” m.p. 261°, obtained from
(V), are normal (4-22 and 5-27 in water), the
endo—-endo isomer (II) where the two carboxyl
groups are extraordinarily congested exhibits
unexpected pK values, 501 and 7-17 (water). One
might expect the ApK of (II) to be at least greater
than 5 since racemic di-t-butylsuccinic acid (X)
showed ApK = 9-54.8 Thesmall ApK of (II)
should be caused mainly by destabilization of the
monoanion in view of a relatively large pK,.* We
tentatively suggest that because of the special
geometrical arrangement of the monoanion the two
carbonyl groups are oriented face to face as shown
in (II)’, thus inducing a large dipole—dipole
interaction. Those of the mono-anion of (X) could
avoid such an interaction. Detailed studies on
this unusual behaviour are under way.
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