J.C.S. Caem. Comm., 1972 433

Syntheses of Optically Active [8][10]Paracyclophane' and Doubly
Bridged [2,2]Paracyclophane

By Masao Naxkazaki, Koj1 YamaMmoTo,* and MasayUuki Ito
(Department of Chemistry, Faculty of Engineering Science, Osaka University, Toyonaka, Osaka, Japan)
Summary The syntheses of the optically active forms of the 'WE have previously reported? the preparations of novel

[8][10]paracyclophane (1b) and the double bridged [2,2]- classes of paracyclophanes (1) and (2) with benzene rings
paracyclophane (2b) are reported. flanked from both sides. Compounds (la), (2a), and (2b)
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have D, symmetry, whereas (1b) has C, symmetry, and
they are all chiral. The optically active forms of (1b) and
(2b) have now been synthesised as shown.
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Bromomethylation® of (3a)t with formaldehyde, HBr,
and phosphoric acid afforded the bromomethyl derivative
(3b), which was oxidised with sodium propanenitronate?
in ethanol to give the aldehyde (3c). Permanganate oxi-
dation of aldehyde (3c) in acetone gave the racemic acid
(3d), m.p. 168—169°, the brucine salt of which was found to
be satisfactory for successful optical resolution. The
optically active (3d), m.p. 184—135°, [a]} — 28° (CHCl,),
so obtained was converted into the methyl ester (3e) which
was then reduced (LiAlH,) to the alcohol (3f), b.p. 145—147°
at 0-1 mmHg, [x]¥ + 8-1° (CHCl,). This alcohol was treated
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with PBr, to afford the bromide (3g) which was converted
into the quaternary ammonium salt (3h), m.p. 252—254°,
[e]B + 14-1° (CHCL).

An equimolar mixture of the quaternary salt (3h) and
(4a)® was treated with silver hydroxide to give a mixture

ICHZ’W ICHz]
—_— ~——>(ib)
0 S
S
S
¢ Cs
(7) [CH )0

(8)

&
&

[CHlo. /" {9)

of Hofmann bases which was pyrolysed in boiling toluene.
The mixture was extracted with n-hexane, and the extract
was chromatographed on neutral alumina to give the fol-
lowing fractions: (i) the doubly bridged [2,2]paracyclophane
(2b), m.p. 219—221°, [«]} + 61:3° (CHCl,) (6%); (ii) the
benzene—furan ‘hybrid’ [2,2]paracyclophane (5), b.p. 154—
156° at 0-01 mmHg, [a]f — 21-3° (CHCl;) (10%); (iii)
[2,2)furanophane (6).

The synthetic procedure and the observed optical activity
necessitate that the doubly bridged [2,2]paracyclophane
(2b) has the staggered configuration indicated, and the
identity of its i.r. and mass spectra with those of the racemic
form previously reported confirms our assumption® that
this compound has the staggered rather than eclipsed
structure (9) (the meso form).

The furan fragment of the hybrid was modified to an
octamethylene bridge as described for the racemic form.2
(5) was treated with 109, sulphuric acid in acetic acid to
give the 1,3-diketone (7), m.p. 159—160°, [x]3 — 140-2°
(CHCl,), which reacted with ethanedithiol and boron tri-
fluoride to yield the bis-dithioacetal (8), m.p. 194—195°,
[a]¥ — 60-1° (CHCl;). Compound (8) was desulphurised
with Raney nickel in boiling ethyl acetate to give (—)-
[8][10]paracyclophane (1b), b.p. 182—183° at 2 mmHg,
[e)¥ — 6:3° (CHCl,), the ir. and mass spectra of which
were identical with those of the racemic form.
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T 12-Methyl[10]paracyclophane (3a) was prepared by reduction (LiAlH,) of 12-bromomethyi[l0}paracyclophane which was ob-

tained by the bromomethylation of [10]paracyclophane.4
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