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Photolysis of Sodium Anthracene-9-sulphonate and Naphthalene-1-sulphonate in
Aqueous Solutions!’

By Yasujr Izawa,* NoBuTAKA Suzuki, AKIHIKO INOUE, and TsutoMU IT0

(Department of Industrial Chemistry, Faculty of Engineering, Mie University, Tsu 514, Japan)

Summary Photolysis of sodium anthracene-9-sulphonate
(1a) gave 9,10-anthraquinone (5a) via the 9-anthrol anion
(3a) by desulphonylation (—SO,; via the n—m* state) and
anthracene (2a) by desulphonation (—SO;; via the 7—7*
state) in aqueous solution; in contrast, sodium naph-
thalene-1-sulphonate (1b) gave mainly binaphthyl (6b) by
desulphonation under similar conditions.

OnLy a little information is available on the relationship
between the photochemical behaviour and electronic con-
figuration (n—7* or m—m*) of the excited states of the arene-
sulphonates.»2 We now report the photolysis of the
arenesulphonates (1a) and (1b), in which loss of SO, and loss
of SOz may occur via n—7* and w—n* excited states, respec-
tively, at the same time (Scheme).

A solution of (1a)? (2:9 mm) in water (180 ml) containing
1 ml of In NaOH was irradiated with an unfiltered 300 W
high-pressure mercury lamp in air for 3 h at ca. 30 °C. After
irradiation the precipitated products were filtered off and
separated by preparative t.l.c. [silica gel PF,;, (Merck),
n-hexane] to give anthracene (2a) (54-3%) and 9,10-
anthraquinone (5a) (36-8%,). Photolysis of (1b) gave
mainly binaphthyl (6b) (15-89,) together with 1-naphthol
(4b) (trace), 1,4-naphthoquinone (5b) (trace), and naph-

thalene (2b) (1-59%,). Most of the unchanged (1b) was
recovered by t.l.c. (ca. 809,).
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SCHEME. a; Ar = anthracen-9-yl b; Ar = l-naphthyl

To gain insight into the reaction pathways of desulpho-
nylation, an aqueous solution of (1a) (3-7 mm; 9 ml) con-
taining 150 ul of In KOH was degassed and then irradiated
at 15 °C in a quartz cell. After irradiation for 3 min the u.v.
spectrum of the solution showed a maximum at 435 nm due
to the 9-anthrol anion (3a).# However, when the solution
was aerated this maximum disappeared readily and a new
maximum appeared at 324 nm due to (5a). In contrast, upon
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irradiation in air the spectrum showed only the new
maximum at 324 nm. Similar results were obtained for
(1b).t These results show the presence of a phenolate anion
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(3a) or (3b) as an intermediate which may be generated via
an oxathi-iran ring (7),® analogous to the oxiran and oxazirane
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intermediates proposed by Chapman and his co-workers in
the photolyses of 9-anthroates* and 9-nitroanthracene.® In
addition, the production of SO, was detected from each of
the reaction mixtures.” The most important process in the
desulphonylation is considered to be an intramolecular re-
arrangement to give (7) in the n—n* state.

Desulphonation by photolysis of the sulphonates may
proceed via a radical pathway, which is supported by the
generation of (6b) and (2).

Solvent effects on the fluorescence and phosphorescence
spectra show that the electronic configurations of the S; and
T, states of (1a) may be 7—=* and n—n*, while, conversely,
those of (1b) may be n—* and 7—*, respectively.}

It is interesting that the photoreactions of (1a) occurred
from both S, (w—m*) and T, (n—m*) states with comparable
rates while the photoreaction of (1b) occurred in the usual
way, mainly from an excited state, T, (w—7*).

(Received, 14th September 1976; Com. 1060.)

T The yield of (3b) was calculated to be ca. 0-2% from the extinction coefficient, e (7600) of (3b) at 332:5 nm (for ¢; M. J. Kamlet,
‘Organic Electronic Spectral Data’, Vol. 1, Interscience, New York, 1960, p. 304).

1 Mg~o in fluorescence and phosphorescence at 77 K of (la) 406 and 459 nm (isopentane) ; 406 and 455 (ether); 406 and 406-5 (EtOH);

407 and 408 (Me,SO); 416-6 and 417 (H,0). Those of (1

b): 330 and 430 (ether); 325-5 and 478-5 (EtOH).
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