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Isolation of a 1,8a-Dihydronaphthalene Derivative in the Photocyclisation of
3,3’ -Diphenyl-2,2'-bi-(1-oxoindenyl)

By Fumio Topa* and Yozo Topo
(Department of Chemistry, Faculty of Engineering, Ehime University, Matsuyama 190, Japan)

Summary In the photocyclisation of 3,3’-diphenyl-2,2’-bi-
(1-oxoindenyl) (2), the 1,8a-dihydronaphthalene inter-
mediate (3) was isolated.

ALTHOUGH the photo-oxidative cyclisation of stilbenes! and
2-a-styrylthiophens? to phenanthrenes and naphtho[2,1-5]-
thiophens respectively have been proposed to proceed via
4a,4b-dihydrophenanthrene and  1,8a-dihydronaphtho-
[2,1-b]thiophen intermediates, such intermediates have not
yet been isolated owing to their extreme instability.
Recently, Doyle, et al.? have isolated the keto-form of the
4a,4b-dihydrophenanthrene intermediate (1) in the photo-
cyclisation of 3,4-bis-p-hydroxyphenylhex-3-ene. We have
now isolated the 1,8a-dihydronaphthalene intermediate (3)
in the photocyclisation of 3,3’-diphenyl-2,2’-bi-(1-0x0-
indenyl) (2).4

Irradiation of (2) (2 g) in benzene (400 ml) with a 400-W
high pressure mercury lamp under nitrogen at room
temperature for 20 h, afforded (3)t (1-4g, 709%) as blue-
black prisms, m.p. 194 °C (decomp.) [vmax 1670, 1615, 1590,
1560, and 1520 cm—1; Apax 297 (€, 35,700), 373 (13,800), and
604 nm (2800); 7 1-6—3-0 (m, ArH and CH); m/e 410 (M™)].
8a-H and the 1-phenyl group are trans with respect to each
other, because the signal due to 8a-H was at lower field
than 73, and probably overlapped with the aromatic signals.
Molecular models show that 8a-H is in the deshielding
region of the benzene ring a. The formation of (3) can be
interpreted in terms of a (47 + 2m) conrotatory photo-
cyclisation® of (2), in agreement with that of 3,4-bis-p-
hydroxyphenylhex-3-ene into (1)® and of bis(benzylidene)-
succinic anhydrides into 1,8a-dihydronaphthalene inter-
mediates.5

The structure of (3) was further characterised by the
following reactions. Treatment of (3) with HCl in CHCl,
easily gave (4) as orange prisms in 909, yield, m.p. 245—247
°C (decomp.) [Vmax 1710 and 1695 cm—1; Apmax 292 (€, 11,300),
332 sh (4700), and 430 nm (1700); 7 1-5—3-1 (17H, m, ArH)
and 5-75 (1H, s, CH); m/e 410 (M*)]. Heating of (3) in
toluene under reflux for 24 h also gave (4) in 609, yield.
The phenyl group and the hydrogen atom marked in (4) are
cis to each other because the signal due to this hydrogen
atom was at relatively higher magnetic field, and because the
spectral data of (4) are comparable to those of ¢is-(5)7 [Vmax
1710 cm=1; Apax 279 (€, 49,400) and 454 nm (2100); 71-4—3-1
(17H, m, ArH) and 5-35 (1H, s, CH)]. Treatment of both
(3) and (4) with Br, in CHCl, gave (6a) as yellow prisms in
939% yield [m.p. 209—210 °C; vpax 1740 and 1700 cm—1;
Amax 310nm (e, 15,600); m/e 488 and 490 (M+)]. The

Ph Ph
giz®
L N 0 0
(1) {2)
| 3Y)

(6)
a; R = Br
b, R = OMe
¢; R =Ph

spectral data of (6a) and its methoxy-derivative (6b) pre-
pared by treatment with AgCl10,—MeOH in 919, yield [m.p.
258—260 °C; vpax 1710 and 1640 cm™1; Apay 302 nm (e,
17,400)] are comparable to those of (6¢) which was prepared
by the AlCl;-catalysed Friedel-Crafts reaction of (2) in
benzene in 379, yield [m.p. > 270°C; vpax 1710 and
1645 cm™1; Apax 298 nm (e, 19,600)].

(Recetved, 16th July 1976; Com. 811.)

t I.r, u.v, and n.m.r. spectra were measured for Nujol mulls and solutions in CHCl,, and CDCl,, respectively. Mass spectra were
measured with an ionisation energy of 75 eV. All new compounds gave satisfactory elemental analyses.
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