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SYNTHESIS OF BICYCLO([4.2.010CTA-4,7-DIENE-2,3-DIONE
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Sendai1 980, Japan
{Recerved 1n Japan 27 December 1975; received in UK for publiestion 3 February 1976)

We have reported the synthesis of bicyclo[4.2.0locta-3,7-diene-2,5~-dione 31
which 1s the valence i1somer of 2,4,7-cyclooctatriene-1l,4-dicne 3.2 As to yet
unknown 3,5,7-cyclooctatriene-1,2-dione 3, there can be two valence isomers, 4
and 5 (title compound) The 1somer 4 may be in equilibrium with 3 at normal
condition, whereas 5 may not be and hence should be an 1solable compound. We
here report the synthesis of 5
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Treatment of ¢raxs-3,4-dibromo-9,l0-dioxatricyclo4.2 2 02’5]deca—7—ene gl

with triphenvlphosvhine (1 0 equiv )} in benzene at 10-20°C afforded a crysta-
lline mixture (mp 58-64°C) of two 1,2-epoxides, 7a (mp 82.5-83,5°C) and 7b (mp
38-39°C) (7a 7b = ca 5-3), 1n 71% yield. These are probably stereoisomers each
other concerning to the stereochemical relationship of the epoxy group with the
bromines. The configuration of the evoxy group may be cie to the methine protons,
because the stereochemistry of the epidioxy group of 6 should be retained in thas
reaction. The sevaration of 7a and 7b was accomplished by repeated recrystali-
zations from n-hexane. The mixture was then converted into a mixture of the
hydroxy-acetates, 8 and 9, by treatment with acetic acid in the presence of boron
trifluoride etherate at room temperature in 88% yield. In view of the mechanism
of acid catalized ring opening of epoxide, the relationship between the hydroxy
and acetoxy group 1s probably trans, the hydroxy group being cts to the methine
protons. Debromination of the mixture by heating with zinec dust in dimethyl
sulfoxide at 70-90°C (exothermic reaction) for one hour gave a mixture of the
debrominated hydroxy-acetates, 10 and 11 (ca 1 1 from PMR; bp 109-112°C/0.5
torr). Jones' oxidation of the mixture using 0.55 mol equivalent of chromium

trioxide below 5°C preferably oxidized the allyl alechol 10, aiving an epimeric
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mixture of the enone-acetate 12 and almost pure unreacted 11 (mp 64-65°C), which
were easlly separated by silica gel chromatography, in 42% and 27% vield,
respectively

Ketalization of 12 (ethylene glycol, p-TsCH, benzene reflux, 61%, mp of the
major epimer, 108-109°C) and subsequent reduction with lithium aluminum hydride
in tetrahydrofurane (quantitative) afforded the hydroxy-ketal 14 Oxidation of
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24 with chromium trioxide in pyridine-acetic acid (3:2 1in volume)3 at room tem-
h
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C) 1in 48% vield
When a benzene solution of 15 was vigorously stirred with 12N sulfuriec acid
for one hour, the desired diketone 3 came into the acid sclutio Successive

extraction of the diluted aicd solution with methylene chloride gave 5 as vellow
crystals of mp 56-57°C 1in 81% yield When a crude 15 was used, 5 was—sllqhtly
contaminated with l which may be derived from a 1,4-hydroxy-acetate which was
prokably present as a slight i1mpurity in the mixture of 8 and 9.

The recovered hydroxy-acetate 11l was also converted into ;ﬁe rorresponding

keto-ketal 19 (mp 66~67°C) by Jones' oxidation (room temperature
reduction,; and then oxadation with

, ketalization,
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yield. The compound 19, however, more resists to acid hydrolysis and with 18N

sulfuric acid it gave 5 in poor yield accorpanied by apprecisble d:xcomposition
of the material
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In contrast to considerable thermal stability of il, the o-diketone 5 1s

® Although 5

thermally less stable and undergces a rearrangement at ca 160°C
1s moderately stable 1n acid solutions as used for the preparatior, 1t 1S5 un-
stable to silica gel (Merck Kiesecel 60) and mostly decomposes in the column
givaing highly rolar yet unidentified matersals

;1 absorptions at 1710 and 1665 Cl’ﬁl,-

ectrum (KBr) of 5 shows carbonyl absorntions a

and double bonds at 1605 and 1550 cr!  The electronic absorptlon maxima in
ethanol are seen at 233 (e 5300) and 328 nm (e 1400) The mass swectrum shows
the molecular 1on and significant fragments at m/e 134 (M+, 8%), LO0& {M-CO, 21%),
78 (m-2CC, 75%), and 43 (100%). The PI'R spectra in CDCl3 and c6D6 are shown in
the Figure, which supvort tbhe assianed structure and in addition show a
sionificant solvent effect.

In CF,CO0D, 5 slovly decomposed and completely disappeared 1n the PMP

3
spectrum after two days at room temperature. During this time, no observable

hydrogen exchanges t.1th Jeuterium a
from the i1ntegrated area of the signals Accordingly, 5 1s not cquilibrated with
(
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¢ aunctures of 5 were found as judged

the mono-enolized and the bis-enolized form (an antlaromatic benrocyclobutadiene)
at the acidity of trifluoroacetic acid (pKa = 0 23), thouoh the ‘ecomposition

through enolization remains possible.
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Fiaure. PMP Spectra of 5
in CDCl3 (upper)

and C6D6 (lower).

1)
2)

3)

4)

5)
6)
7)

50 40 30 20 10 & pprn

Za . PMR (CPCl,, 100 MHz) § = 3.15-3 45 (m, 4H), 4.26 (t, J = 8.0 Hz, 1H),
4 57 (t, 8.0, 1H), 5.80 (structured &, 10.0, 1H), 6.14 ppm (ddd, 10.0,
4.0, 1.8, 1H)

7b  PMF (CDCl,, 100 MHz) § = 2.94 (adad, 9.5, 6.8, 3.7, 0.8, 1H), 3.30 (m,
ig), 3.51 (br. t, 9 5, 1H), 3.58 (ad, 3.7, 0 8, 1¥), 4.20 (dt, 6.8, 1.0,
1H), 4 68 (dad, 9.5, 6.8, 0.5, 1H), 6.07 pom (m, 2H)

15 : IP (KBr) v = 1715, 1615, 1555 cm', PMR (CDCl,, 60 MHz) § = 3.8-4.3
(m, 6H), 5.73 (dd, 10 0, 3.0, 1H), 6.18-6.40 ppm (m, 3H)

19 . IR (KBr) . v = 1665, 1620, 1560 cn! UV (ethanol) X = 223 (¢ 5070),
344 nm (e 78); PMR (CCl,, 60 MHz) § =3 3-4.3 (m, 6H), 5 87 (44,
10,5, 1.0, 1m), 6.12 (44, 2.5, 1.0, 1¥), 6.35 (4at, 2.5, 1.0, 1H), 6.92
ppm (dd, 10.5, 4.5, 1H}
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The thermal rearrangement of 5 will be reported soon,



