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PHOTOCHEMISTRY OF SOME 1,2-DIHYDRONAPHTHALENES

H. Kleinhuis, R.L.C. Wijting and E. Havinga
Laboratory of Organic Chemistry, The University, P.0. Box 75, Leiden, The Netherlands

(Received in UK 23 November 1970; accepted for publication 17 December 1970)

On account of recent interest in the photochemical reactivity of 1,2-dihydronaphtha-

1,

lenes we wish to report the results of our experiments.

A. 1,2-Dihydronaphthalene and 1-methyl-1,2-dihydronaphthalene

Irradiation of a solution of 1,2-dihydronaphthalene (1) in ether (c = 0,2%) in a guartz
vessel3 with a 250 W high-pressure mercury lamp for 6 hr resulted in the formation of benzo-
bicyclo[3.1.0]-hex—2—ene (2, 31%), tetralin (3, 31%), naphthalene (4, 25%) and four other
products {(together 2%). Recovered (1) represented 11% of the reaction mixture under these
conditions. Compounds (2}, (3) and (4) were isolated in a pure form by preparative glpc. The

spectroscopic properties of (2) were identical with those given by Pomerantz4 and Meinwald
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and Mazzocchis.

For the formation of benzubicyclo[3.1.0]-hex-2-ene Cookson, Costa and Hudec‘I proposed the

following reaction scheme:

The occurrence of the non-aromatic intermediate (A) was consistent with their deuterium
labelling experiments.

The second compound we investigated was 41-methyl-1,2-dihydronaphthalene (5}. Upon irra-
diation of a dilute ethereal solution of (5) (for 6 hr ), glpc analysis showed the presence
of a new component (63%), which could be obtained pure by preparative glpc. It was assigned

the structure (8) on the basis of Mass-, IR-,ZP%- and NMR-spectra.
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B. 1,1—Disubstituted—1,2-dihydronaphthalenes5

When 1-methyl-1-phenyl-1,2-dihydronaphthalene (7a) was irradiated in ether with a low-
pressure mercury lamp (Hanau NK 6/20)} the absorption of the starting material (at 252 nm)
decreased and a new absorption band with a maximum at 252 nm appeared. From the photolysis
mixture we could isolate a new compound by repeated column chromatography over A1203 (Woelm
neutral, Act 1, eluent cyclohexane). This novel compound was assigned structure (Ba) on the
basis of its spectra: NMR (CC14] a 3. proton doublet of doublets at 1.63 ppm (J = 1.8 and
J = 6.8 cps), a 2 proton AB system at 5.11 and 5.63 ppm (J = 1.5 cps), a 2 proton AB system -
with coupled spins with the 1.63 protons - at 5.42 and 6.13 ppm (JAB = 11.2 cps) and & multi-
plet at ~ 7 ppm (9H); UV (isooctane) X\ max 252 nm (g = 20,000); IR revealed an ortho disub-
stituted benzene, a monosubstituted benzene and no trans band; MS m/e 143, 205, 220 (parent
peak]).

Irradiation of 1,1-dimethyl-1,2-dihydronaphthalene (7b) under the same conditions also
resulted in the formation of a new compound. The physical characteristics of this photoproduct
are consistent with the structure (8b).

The following reaction path is proposed (Fig. I). The parent compound - in its lowest
excited singlet state - isomerises by ring opening to compound (B). This unstable intermediate

undergoss a h,?[-sigmatropic hydrogen shift to the isolated product.
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In order to elucidate the reaction mechanism we carried out a series of experiments in
a low-temperature cell7. For measurement of spectra in the UV and visible region this cell
could be placed in the sample compartment of a Cary 14 spectrophotometer. After reaching the
desired temperature of -1650 C a solution of 1-methyl-1-phenyl-1,2-dihydronaphthalene (7a) in

MIP (methylcyclohexane-isopentane 1:3) was exposed to the light of a Philips HP 125 W mercury
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lamp. Following the reaction via absorption spectroscopy revealed that gradually a new absorp-
tion at 410 nm appeared and that the original absorption at 262 nm shifted toshorter wavelength
(254 nm], In the course of the irradiation the 410 nm absorption reached a maximum, which could
be kept unchanged in the dark for many hours at -185° C. Upon continued irradiation this max-
imum decreased and finally disappeared, whilst at the same time the maximum at 252 nm (due to
the formation of the product (8a)) increased. The spectrum calculated for the proposed inter-
mediate (B) in a computer-simulating process appeared to be in fair agreement with the aobser-
ved one.

From the experiments described above it follows that the formation of (8) from (7) can
be achieved at very low temperatures (-185° €} +]. It seems unlikely that a thermal reaction
should take place under these conditions and we therefore conclude that the whols process pro-
bably is photochemical. This implies that also the |1,7|—sigmatropic hydrogen shift should be

a photochemical process (Fig. II).
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Full details will shortly be reporteda.
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