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Recently, Smith and Wikman' reported that l-benzyl-l-hydroxyphthalan (1) undergoes intra-
rolecular loss of water to afford l-benzalphthalan (2c). Although the tautomer, l-benzyliso-
benzofuran (6c) could not be isolated, its presence in solution was inferred by formation of
Diels-Alder adduct 3 with dimethyl acetylenedicarboxylate. These investigators, using uv and
nmr spectroscopy, were unable to cbserve directly the existence of an equilibrium between 2c
and iscamer 6¢c. Fxperience gained from the preparation of isoindolezaL and its derivativest
by retro~Diels-Alder reaction effected by flash vacuum thermolysis suggested to us that the
elusive l-benzyliscbenzofuran (6c) might be amenable to synthesis and isolation by application
of this technique to the 1,4-epoxynaphthalene 5_c_3. We now report that flash thermolysis of
5c not only affords 6c, but is also a practical method for the preparation of l-methyliso-
benzofuran (6a) and 1,3-dimethyliscbenzofuran (6b). In addition, we describe the results of
spectral studies of these heterocycles {6a—c) which corroborate the claim of Smith and Wikmanl?®
of the existence of a tautameric equilibrium between 2¢ and 6c.
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c. Rl=CbH53R2:H
Reaction of 2--benzylf\.n:an4 with benzyne >a gave adduct 4c (Table I). In similar fashion,
treatment of 2-methylfuran and 2,5-dimethylfuran with benzyne gave the known 1,4-dihydro-1,4-
epoxynaphthalenes 4a (56%) and 4b (50%) , respectively.5 Hydrogenation of adducts 4a-c in 95%
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ethanol with 10% palladiumcharcoal (40 psi, 20°) for 45 min produced the corresponding
1,2,3,4-tetrahydro~-1,4-epoxynaphthalenes Sa~c (Table I). Flash thermolysis of Sa-c at 600°
(0.5mm) by the usual r(rathocfi2 gave ethylene and essentially guantitative yields of the
corresponding iscbenzofurans 6a—c as white crystals which were collected in a trap cooled by
liquid nitrogen., These products were extremely reactive at room temperature and resinified
rapidly. Compounds 6a-c were characterized by their spectral properties (Table II) and by
formation of Diels-Alder adducts. Thus, with dimethyl acetylenedicarboxylate l-benzyliso-
benzofuran (6c) gave 312, Both l-methyliscbenzofuran (6a) and 1,3-dimethyliscbenzofuran (6b)
with N-phenylmaleimide in ether gave mixtures of their respective exo- and endo-adducts 7
which were resolved with partial success by fractional crystallization from chloroform-hexane.
Whereas exo- and endo-adducts 7a were cbtained analytically pure, only endo-adduct 7b was
isclated in the pure state (Table I).
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a, R1=CH3, R2=H; b, R1=R2=CH3; c, R1=CH206H5, R2=H

The time-evolution of the mmr spectrum of l-benzyliscbenzofuran (6¢) in CDCl3 at roam
temperature is shown in the accampanying figure. The signals in Spectrum A are attributable
solely to 6¢c (Table II), Spectrum C, in contrast, is identiecal to that of l-benzalphthalan
(2¢) .lb The intermediate Spectrum B shows disappearing signals of 6c and emerging signals
of 2c¢. Equilibrium in this case was established in about 4 hr, whereas with (:6D6 as solvent
up to 20 hr was required. Addition of a trace of trifluorcacetic acid to 6c in either solvent
effected equilibration almost instantaneously. Interestingly, the equilibration was promptly
arrested by addition of one drop of triethylamine.

Similar spectral studies conducted in CDCl3 on l-methyliscbenzofuran (6a) and 1,3-dimeth-
ylisobenzofuran (6b) failed to reveal the existence of a tautomeric equilibrium between them
and their corresponding l-methylenephthalan iscmers 2a and 2b. No evidence could be found
for the presence of the latter under the conditions used in this study. Unlike 6c, isdbenzo-
furans 6a and 6b decomposed rather quickly in solution at room temperature; the presence of
triethylamine retarded this decomposition samewhat. Canpounds 6a and 6b were instantly
destroyed in solution on addition of a trace of trifluoroacetic acid.
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Figure. Time-Dependency of NMR
Spectra of 6c¢ in CDCl; at

B
“74_,/ g Room Temperature

A. Immediately after
Dissolution

B. After 1 Hr.
C. After 4 Hr.

In addition to confirming that benzenoid structure 2¢ is more stable than its o-quinonoid~
al tautomer éc, the foregoing observations indicate that the phenyl substituent plays an impor-
tant role in the tautomeric equilibrium between these compounds. It is conceivable that the
apparently greater stability of phthalan 2¢ relative to the phthalans 2a and 2b results from a
combination of extended conjugation involving the phenyl group and resonance interaction
betweenthis group and the oxygen atom.
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