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Abstract Irradlahon of a benzene so]utlon comammg l methoxycarbonyl—z-naphthylmethyl
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as initial rearranged products via C-O bond cleavage and meta substituted phenols (3a,b) which
were formed by subsequent photorearrangement of 2a,b. © 1998 Elsevier Science Ltd. All rights reserved.

The Claisen-type photorearrangement of allyl aryl ethers or benzyl aryl ethers involves an intramolecular
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coupling products via initial homolytic C-O bond cleavage should be 2,4- and 2,5-cyclohexadienone
derivatives which have recently been attracted much attention from synthetic=>> and mechanistic
viewpoints,4’5 they have never been isolated in photoproducts. We now report a novel photorearrangement of

2-naphthylmethyl 2,6-disubstituted phenyl ethers (1a,b), giving stable cyclohexa-2,4-dienone derivatives via

Irradiation of a benzene solution containing 2-[(2,6-dimethylphenoxy)methyl]-1-methoxycarbonyl-
naphthalene (1a, 15 mmol/dm°) through a Pyrex filter with a 300W high-pressure mercury lamp (> 280nm)

under argon atmosphere for 6h gave 2,6-dimethyl-6-(1-methoxycarbonyl-2-naphthylmethyl)cyclohexa-2.4-
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yields, respectively, accompanying I-methoxycarbonyi-2-methyinaphthalene (4a, 4%) and 1,2-bis(1-

methoxycarbonyl-2-naphthyl)ethane (5a, 12%), and recovery of 1a (12%).6

O
Cco,CH, CHs ) _ C0.CHy 9 CH. ~ CO,CHyCH;
4 [ hv / ™ 3 UH
N H;C R benzene N R CH,4
la: R=H 2a,b 3a,b
1b : R=CH, CO,CH, / CO,CH,\
# CH
Nesi N eoom
NN I
\ /2
4a 5a

0040-4039/98/$19.00 © 1998 Elsevier Science Ltd. All rights reserved.
PII: S0040-4039(98)00877-6



Similar irradiation of

afforded the corresponding rearranged products 2b (22%) and 3b (19%) along with 4a (9%) and 5a (12%),
and recovery of 1b (14%) (Scheme 1). These products were isolated by column chromatography on silica gel.

Their structures were determined by their spectral properties. The dienone (2a,b) were predominantly

However, the isolated 2a,b did not rearrange to 3a,b not only under similar photochemicai conditions, but
thermal ones.’ We postulated that primary products were the dienone (2a,b) which subsequently photo-

rearranged to 3a,b. In fact, irradiation of 2a and 2b in the presence of a catalytic amount of 2,6-dimethyl- and

2,4,6-trimethyl

orded 3a and 3b, respectively.
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Scheme 2

The photorearrangement of 1¢ for 4h in benzene also proceeded to give a mixture of ortho- and para-
rearranged products 6 ¢ (36%) and 7 ¢ (17%) accompanying 4a (5%) and 5a (9%), and recovery of 1¢ (12%)

(Scheme 2). In the photoreaction of 1 ¢, meta-rearranged product and cyclohexa-2,4-dienone type product were
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cleavage products 4d,e, and coupling products 5d,e in a similar manner. The relative reactivity of lc-e

increased in the order of 1e < 1c < 1d.
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Figure 1. Fluorescence spectra of 1a-c and 4a in cyclohexane ([1a-c] ={4a]= 1.0 x 10‘4 moUm'n3 )



The formation of the rearranged products 2a,b and 3a,b and the cleavage products 4a and Sa was not
sensitized by the addition of 0.1 mol/dm> of Michler's ketone Er= /mol)9 and was not quenched by
the addition of 0.5 moldm3 of 2- -methyl-1,3-butadiene (Ep = 251 kJ/ mol)9 or molecular dioxygen. The
fluorescence of la-c in cyclohexane was weaker than that of 4a due to the intramolecular fluorescence
quenching. The fluorescence intensity of 1a-c¢ depended on the electron donating ability of phenoxy group. Ir

the case of 1a, weak exciplex emission was observed in the longer wavelength than the emission of 4a
(Fig.1).
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shown in Scheme 3. The first step is the formation of intramolecular exciplex via the excited singlet state of 1-
methoxycarbonylnaphthalene chromophore. 10 The second step is the homolytic cleavage of C-O bond to give a
radical pau In the cases of 2,6-dimethyl-substituted compounds 1a,b, naphthylinethyl radical attacks the ortho
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o -2 4-dienones 2a. b, or escapes from the solvent
g Z,4-dIenones £a,b, or escapes 1rom the soivel

cage followed by abstraction of a hydrogen atom or dimerization to give 4a and 5a. In these photoreactions,
2a,b rearrange to 3a,b by the phenol-catalyzed secondary photorearrangement. On the other hand, in the cases
of 1c-e having only one ortho methyl group on the phenyl ring, naphthylmethyl radical rearranges to the

ortho- and para-positions followed by aromatization to give 6¢-e and 7c-e. The relative reactivity of 1c-e
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