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A Meta-Photo-Fries Reaction 

By GERALD J. SIUTA, RICHARD W. FRANCK* and ANTONIO A. OZORIO 
(Department of Chemistry, Fordharn Univevsity, Bronx, New York) 

Summary The first useful ‘meta’ photo-Fries reaction has 
been applied to the preparation of a highly substituted 
tricyclic structure potentially useful in mitomycin 
synthesis. 

THE photo-Fries rearrangement of phenyl esters to yield 
ortho-acylated phenols is well studied and understood as a 
radical-pair reaction.1 The photolysis of benzolactones has 
rarely been examined and in only one case has an acylation 
of the aromatic ring been observed, in 0.8% overall yield., 
In our studies of mitomycin synthesisI3 the aminolactone 
(3) became available via careful reduction of the nitro- 
lactone (2).t 1 Irradiation of (3) in tetrahydrofuran (THF) 
with a sun-lamp through plate glass with a continuous 
purge of oxygen-free nitrogen afforded a 57% yield of a red, 
crystalline isomer which was assigned structure (4a). 1 
That it was (4) and not (5 )  which could have arisen from the 
spiro-intermediate (A) was determined by an n.m.r. study 
of (4b) Cprepared in quantitative yield by treatment of 
(4a) with Me,SO,] using the shift reagent Eu(fod),. Other 
than the NH, which shifted the most (9-8p.p.m./mol/ 
mol), the pyrrole HA had the largest shift (4.2 p.p.m./mol/ 
mol) . 

We believe that a radical such as (B) is an intermediate 
in this first useful example of a ‘nzeta’ Fries reaction since a 
hydrogen-donating solvent such as THF is required in our 
work and, similarly, alcohols with cc-hydrogens are necessary 
in the photosolvolyses of dihydrocoumarins studied by 
Gutsche.2b 
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Prepared from (1) by treatment with HN0,-H,SO, followed by H,-Pd-C; (1) was prepared from 2,6-dimethoxytoluene by treat- 
ment, sequentially, with TiC1,-HcCl ; NH,OH,HCl ; CF,CO,H ; AlCl, ; conc. HCl ; and methyl 2,5-dimethoxytetrahydrofuran-2- 
carboxylate. 

$ Satisfactory elemental analyses were obtained. 
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