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While the pyrolysis of the epoxide (1; X=F, Y=O) leads to 1,2,3,4-tetrafluoronaphth-5-ol,l 

and that of the amino-analogue (I; X=H, Y=NH) affords a-naphthylamine, 
2 

the compound (1; X=F, 

Y=NMe) gives more complex results. 3 Interest in retro-Diels-Alder reactions4 and in apparent 

similarities between mass spectral and thermal and photochemical processes 
5 together with con- 

tinued study of the chemistry of simple isoindoles6 and isobenzofuran 7 prompts us to report 

certain of our gwn related results. 

We were particularly interested in the question of the concertedness or otherwise of 

certain known7b'd retro-Diels-Alder reactions since the compounds (2; X=H or F) could each 

afford an isobenzofulvene 
8 

or a derivative of cyclopentindene. That N-methylisoindoleg and 

isobenzofuran 7 are both relatively unstable is in accord with predictions, lo but the fact that 

the tetrahalogeno-g-benzoquinonesl' are more stable than o-benzoquinone itself encouraged us to 

look for an increased stability in the systems studied. 
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The mass spectra of the compounds e; X=H or F) and (1; X=Clor F; Y=C or NMe) each show 

t the loss of ethylene as the major mode of fragmentation of the molecular ions. The compound 

(2; X=F, Y=NMe) loses ethylene when heated at 12O'C for ~8. 1 week in degassed ethanol or ben- 

zene to give a quantitative yield of 4,5,6,7-tetrafluoro-IJ-methylisoindole * (4; X=F; Y=NMe).S 

Ihe compound (3; X=F; Y=NMe) showed the expected diene reacticity with PJ-phenylmaleimide and at 

120°C formed a 1:l mixture of the endo- and exo-cycloadducts (2; &F; Y=NMe) and (3 X=F; Y=NMe) 

reversibly. The compounds (2; X=Cl or F; Y=O) showed no tendency to form the isobenzofuran 

(& X=Cl or F: Y=O) in solution and were recovered quantitatively after 1 week at 12O'C. However, 

flow pyrolysis of (1; X=Cl or F; Y=O) at ~a. 6CO°C and 0.3 mm in nitrogen 
12 

gave 4,5,6,'j'-tetra- 

fluoroisobenzofuran ($ X=F; Y=O) and 4,5,6,7-tetrachloroisobenzofuran u; X$1; Y=O) quantitat- 

ively. Spectral and other data indicate their stability to be greater than that of the parent 

* cornpOund. Immediate reaction with E-phenylmaleimide at room temperature resulted in We 

t Supported by accurate mass measurements and the observation of the appropriate metastable 
peaks. 

* Satisfactory analytical and spectral data are available for this and other stable compounds. 

5 The high stability of (4; Y=NMe) is indicated by the fact that a crystalline sample has 
remained unchanged in the presence of air during six months. Dr.R.Kreher has informed 
us that the tetrachloro-analogue has a similar stability. 

s A solution of (4; X=F; Y=O) (0.2 g. ml-'.) in deuteriochloroform at room tern rature was 
stable for a prolonged period. The proton resonance signal had reduced to r its initial 
area after 38 hr. An increased stability in these systems could be ascribed to a 
"push-pull" effect. 
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formation of 2:l mixtures of the endo- and exo-adducts (2; X=Cl or F; YPO) and (5 X=Cl or F; 

Y=C). 

The flow pyrolysis of the compounds (2; X=H or F) at ~a. 6CC°C at 0.3 mn each resulted in 

the formation of a mixture of products containing two major components. In a typical experiment 

the compound (8; X=H or F) was obtained in ~a. 55% yield together with another compound (2; 

X=H or 

The Scheme shows possible mechanisms of formation of (g) which involve the initial format- 

ion of (L). The isomerisation of (7) to (9 is not unexpected in view of the known ease of iso- 

merisation of indenes. 13 lhe fact that the lsomerisation of (2) to (L) can occur by a syrsxetry 

allowed [lJ]slgmatropic shift 
14 

may perhaps suggest support for the implied view TD,d thatstep- 

wise retro-Diels-Alder reactions occur in carbon-bridged systems which do not have alternative 

syrmnetry allowed pathways. *. The formation of the compounds @ X=H or F) may involve the inter- 

t Tbis compound has not yet been obtained completely pure. 

$The dihydro-derivatives of (2) do not undergo the retro-diene reaction tier identical 
conditions to those used for the pyrolysis of (2). 
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mediacy of isobenzofulvenes. 
8 
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