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Hiinig and Schilling1 recently described an interesting series of polyenes with cross-conju-
gated end groups having the general structure 1l {n=1,2,3). These compounds were synthesized

l "

4

by linking the two rings via the Wittig reaction. However attempts to synthesize the parent
member of this series (n = 0) by this method failed.1 We wish to describe here a simple, high
yield synthesis of 1 (n = 0). The method,which is capable of extension to the synthesis of a
variety of highly conjugated compounds, begins with the novel oxidative coupling of an enolate
with bromine.

Hexamethyl-2,4-cyclohexadienone (%; 30 mmol)2 was treated with a 10% excess of potassium
hydride in THF at room temperature for 30 min, resulting in complete conversion to the enolate.3
Treatment of the enolate at 0°C with 15 mmol of bromine in methylene chloride for 2 min, followed
by dilution with hexanes and workup gave a 90% yield of the oxidative coupling product % as pale
yellow crystals, mp 139-140°C (ethyl acetate). 4,5 Treatment of 3 with methyllithium (3.4 equiv.
in ether, 30 min, 25°C) gave after workup (NH Cl, H 0) a quant1t3t1ve yield of the bis-tertiary
alcohol 4 as a white solid, mp 158-160°C (hexane - ethyl acetate)

Alcohol 4 could be converted to either the 1,2- or 1,4-dehydration product, depending on
reaction conditions. A solution of 4 (1.0 g, 2.6 mmol) in 10 ml of pyridine to which a few crys-
tals of p-toluenesulfonic acid monohydrate were added was kept at 40°C for 10 min, then diluted

with pentane, washed with water and dried. Evaporation of the solvent gave a 95% yield of i

as pale yellow needles (methanol), mp 83-84°C. When the dehydration was carried out at reflux
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(all other conditions the same) the product was the desired 1, obtained as a pale yellow solid,
mp 130-131°C (ethyl acetate) in 90% yield, 4,5

The structure of 1 (n = 0) was clear from its spectral properties. The proton NMR spectrum
of % (n = 0) showed peaks at §1.07 (s, 12H), 1.77 (br s, 12H), 1.90 (br s, 6H), 2.10 (br s, 6H)
and 6.23 (s, 2H). The peaks at 61.90 and 2.10 are due to the two different sets of methyls ad-
jacent to the butadiene moiety which joins the two rings.6 In contrast, the proton NMR spectrum
of é had peaks at §1.10 (s, 12H), 1.75 (q, 6H, J = 0.8Hz), 1.85 (q, 6H, J = 0.8Hz), 1.98 (s, 6H),
2.33 (s, 4H), 4.98 (s, 4H). The peaks at §1.75 and 1.85 are due to adjacent, homoallylically
coupled vinyl methyls, whereas the peak at §1.98 is due to the isolated vinyl methyls (apparently
not appreciably coupled to the adjacent methylenes).

The uv spectra of 1 (n = 0) and 5 are also distinctive. In cyclohexane 5 has a broad max-
imum at 315 nm (¢11,300)° whereas 1 {(n = 0) shows a series of shoulders and maxima at 382 nm
(€32,700), 365 (38,300), 346 (28,000) typical for the series } (n = 1- 3) The longest wave-
length bands in % (n = 0-3) form a steady progression:
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CH2C12
1, n= xmax (nm) A log ¢
3 472 23 4.96
2 449 28 4.96
1 (E isomer) 421 39 4.82
0 382 4.51

We have explored briefly oxidative couplings similar to that used to prepare % from 2.

Treatment of 68 Z and 8 10 with KH in THF, followed by bromine, gave the corresponding coupling

products Q, 10 and ]1 in excellent yield.

m 5 mp 239-240°C (96%)**°
¢ R
0 0 0

M 3 W mp 136-138°C (7096)4 5
¢ ®
0 0 0

mﬁ ‘Q Om mp 195-198°C (70%)*+>
8 .

4
Under some circumstances the initial coupling product may be further oxidized. For example
we isolated 134’ (10% yield, not optimized) from analogous coupling of isophorone.

R ey

We do not yet know what the mechanism of these coupling reactions is. They may simply

involve formation of the monobromo derivative of the enone which then undergoes displacement by
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enolate, or they may involve one of the many other known oxidative coupling mechanisms.

11,12

We are not unmindful of the interesting chemistry which may ensue from the protonation,

irradiation and other chemistry of the unique coupling products accessible via the routes de-

scribed here, and are actively extending these studies.
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