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Synthesis of Optically Active ‘Dewar’ Benzenes;' Asymmetric Induction

By Jan H. DoppEeR, BEN GREIJDANUS, DRE OubpMAN, and HaNs WYNBERG*
(Department of Organic Chemistry, The University, Zeynikelaan, Groningen, The Netherlands)

Summary The optically active ‘Dewar’ benzene (4) has
been prepared from the menthyl, bornyl, or s-octyl
acetylenic esters (1) and the cyclobutane (2) followed by
hydrolysis; the product with the highest optical purity
was obtained from the menthyl ester.

WE report the preparation of the optically active ‘Dewar’
benzene (4) by asymmetric induction. When a solution
of (2)2in CH,Cl, was treated at 0—>5 °Ct with Me,SO in the
presence of a slight excess of the menthyl ester (1a), m.p.
59—62 °C, the ester (3a) was obtained in 609, yield.? The
crude menthyl ester{ was hydrolysed and optically active
(4) was obtained in 759, yield (Scheme). The bornyl and
s-octyl esters, (1b), m.p. 77-5—78-5°C, and (Ic), b.p.
130 °C at 0-6 mmHg, respectively, also gave (4), but in
lower optical yield (Table).§

One important result of this experiment is that the
enantiomer produced in excess is of opposite sign to that
produced in the resolution of (4) via its dehydroabietyl-
amine salt.!

The optical purity of (4) was determined using a sample
of [6]2s —74-0° (¢ 0-35, EtOH), the sodium salt of which
was transformed quantitatively into optically active (5),q
[]%s —62:2° (¢ 1-2, EtOH), by treatment with Mel in

TABLE.

Starting compound Product?

(1a) [a] — 57-90°, ¢ 0-27
(1b) [a] — 38-30°, ¢ 0-47
(Ic) [a] — 55-88°, ¢ 0-68

(3b)

a All rotations are given at 578 nm, ethanolic solutions were used.

hexamethylphosphoramide.! Addition of the shift re-
agent Eu(tfc);® to a solution of (5) in CDCl; gave rise to two
separate singlets for the ester methyl group, with an inte-
grated intensity ratio of 1:2, which corresponds to an
optical purity of 33%.

(3a) [a] — 24-2°, ¢ 0-60
[x] — 50-0°, ¢ 0-28
Bc) [a] + 1-94°, ¢ 0-52

From these data we can now assign [a]pax values for the
chiral ‘Dewar’ benzenes (4) and (5), namely (4): [«]2, —224°,
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¢; R = Me[CH,],CHMe—

Optical data.»

Values for (4) Optical

after hydrolysis purity
[o] + 48-3°, ¢ 0-3 219
[a] — 14-3°, ¢ 0-42 659,
[e] + 14-8°, ¢ 0-44 699

b See footnote .

[oJaie — 272°, [a]{5 — 485°, and [a)5f; 520°; (5): [a]il; — 186°,
[o]33s — 228°, [x]iss — 405°, and [«]%; — 432°.
We thank Dr. J. H. Wieringa for the n.m.r. experiments
with Eu(tfc),.
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CH,Cl, gave better results than CHCIl; and cyclohexane which were also tried; 0—5 °C was the optimal temperature range.
T CHyClL & P p g

1 Analytically pure (3a—c) were not obtained. The rotations in the Table are given for the crude mixtures.

§ For the preparation of (la—c) the following alcohols were used: 1-menthol [a]Zf — 53-5°, 1-borneol [«]8}s — 32-5°, octan-2-ol
[0c]29s — 7-95° (rotations were measured in EtOH, ¢ 0-5).

€ In an additional experiment it was proven that during the esterification of (4) loss of optical activity does not occur.
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