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Recently, Smith and wikn& reported that l-knzyl-1-hydroxyphthalan (1) undergoes intra- 

molecular loss of water to afford. 1-benzalphthalan (&). Although the taumr, l-benzyliso- 

benzofuran (g) oouldnotbeisolated, its presence in solutianwas inferredby formation of 

Diels-Alder adduct 2 with d&thy1 aoetylenedicarbcxylate. These investigators, using uv and 

nmrSpectrosmpy,were unable to observe directly the existence of an equilibriumbatween~ 

and iscxrer 6c _. Fkperience gained frcxn the preparation of isoindole 2a and its derivatives 2b 

by retro-Diels-Alder reaction effected by flash vacua therrrolysis suggested to us that the 

ehsive l-benzylisobenzofuran (s) might be mle to synthesis and isolation by application 

of this technique to the 1,4-epo~aphthalene z3. We now report that flash therolysis of 

5c not only affords 6c, but is also a practical method for the preparation of lmethyliso- - - 
benzofuran (6a) and 1,3_dirrethylis&enzofuran (g). In addition, we describe the results of - 
spectral studies of these heterocycles (6a-c) which corroborate the claim of Smith and W&-I&~ 

of the existence of a tautcxneric equilibrium between 2c and 6c. 

a. Rl=H; R2=H 

b. R1=H;R2=CH 3 
c. R1=C6H5;R2=H 

Reaction of 2-benzylfuran4 with benzene 5a gave adduct 4~ (Table I). In similar fashion, - 

es-t of 2-Emylfuran and 2,5-dkethYlfuran with benzyne gave the knm 1,4-dihydro-l,4- 

epoxynaphthdlenes g (56%) and 4b (50%), respecti~ely.~ Hydrogenation of adducts 4a-c in g5% 
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ethanol with 10% palladiun-ckraxl (40 psi, 20°) for 45 min produced the correqmnding 

1,2,3,4-tetrahyWl,4-epoxymphthalenes 5a-c (Table I). Flash thenmlysis of 5a-c at 600° 

(0.5m) by the usual m&hod2 gave ethylene and essentially quantitative yields of the 

correqondingisobenzofurans 6a-c aswhite crystalswhichwere collected in atrapmledby 

liquidnitrogen. lheseprcductsware extremaly reactive at mm teqxsrature and resinified 

rapidly. Caqmmds 6a_c were characterized by their spectral properties (Table II) and by 

formation of Diels-Alder adducts. Thus, with ~thylacetylenedicarboxyla~l-benzyliso- 
la benzofuran (c) gave? . ~0th l-rt&hylisobenzofuran (6a) and 1,3-dinrathyliscbenzofan (6&) - 

with&&Rbenylmaleimidein ether gavemixturesoftheirrespectiveexo-and enaO_adducts~ - 
whi& were resolved with partial success by fractional crystallizaticm from ohlorofomhe. 

k&ereas- anden&-ad&&s&were obtairnadanalyticallypure,~lyendo-adduct 7bwas - - 
isolatedinthepure state (Table I). 

6 

a, R1=CH3, R2=H;b, R1=RZ=CH3; c, Rl=GHZC6Hy RZ=H 

Thetim-evolutionofthenmr qectnnn of 1-benzyliscdxnz.ofuran (6~) in ClX13 at roan - 

tenperatuxeis shmn in the accmpan ying figure. The signals in SpectrumA are attributable 

solely to 6c (Table II). spectrum C, in amtrast, is identical to that of 1-benzalphthalan 

(2cP - The intelmediateSpa&rmB shms disappearing signals of6&andemerging signals 

OF& J?.quilibriminthis casewas established in about4 hr,whereaswithC6D6 as solvent 

upto2Ohrwasrequired. Addition of a trace of triflxx-oacetic acid to & in either solvent 

effected equilibration almost instantaneously. Interestingly, the equilibration was pra@ly 

arrest&by additionofone dropof triethylamine. 

Similar qxctral studies conducted inCDC13 on 1-methylisobenzofu (g) and 1,3-dkath- 

yliscbenzofuran (6&) failedto revealtheexistence of atautcanericeguilibri~betWeen them 

~theiroorrespondingl~~ylenephthalanis~rs &and%. No evidenoacouldbe found 

for thepremmxof the latter uuderthe conditions usedinthis study. Unlike&, isckmzo- 

furans &and 6& deccqmsed rather quickly in solution at rcun teqerature; the presence of 

triethylamine retarded this deuxtpositim m-m&at. CZnqounds & and gwere instantly 

destroyed jm solution on additim of a trace of trifluoroacatic acid. 
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Figure. Time-Dependency of NMR 

Spectra of 6c in CDCl3 at - 

Room Temperature 

A. Immediately after 
Dissolution 

B. After 1 Hr. 

C. After 4 Hr. 

__J-L -1.e J__.-_I___ _ 

e.0 7.0 6.0 5.0 4,O 3.0 lb) 

In addition to confirming that benzenoid structure C is more stable than its o_quinonoid- 

al tautomer &; the foregoing observations indicate that the phenyl substituent plays an %QXY- 

tant role in the tautcxxxic equilibrium kkween these compoutx%3. It is conceivable that the 

apparently greater stability of phthalan z relative to the phthalans & and g results from a 

cc&in&ion of extended conjugation involving the phenyl group and resonance interaction 

betweenthis groupandthe oxygenatom. 
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