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Following earlier reports (1) of its Instability in sun- 

light, Schznberg and Mustafa (2) investigated the photochemistry 

of ortho-phthaladehyde (I) and described that, in benzene solu- 

tion, It was almost quantitatively converted to the photodlmer 

III, m.p. 185'. Phthalide (II), which was not isolated, was 

postulated to be an intermediate in the reaction and 

the unreacted starting material. 

We now wish to describe our preliminary results 

the photochemistry of I, which suggest that both the 

of the photodlmer and the mechanism of its formation 

rect. 
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Irradiation of I In carbon tetrachlorlde or chloroform 

solution resulted In a very efficient Intramolecular reaction 

and yielded phthalide (II). 
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In a typical experiment, a solution of I (200 mg) in CC14 

(50 ml) under nitrogen was irradiated (3) for one hour. The 

solvent was evaporated under vacuum and the product was shown 

by NMR to be substantially pure II. A 75-802 yield of crystal- 

line phthallde, melting at 70' and identical in all respects 

with an authentic sample, was obtained by distillation of the 

reaction product at 100' under high vacuum in a sublimation 

tube. 

Identical results were observed when the irradiation was 

performed at 2537 or 3500'A. Purthermore, the presence of air 

(4) or the concentration of the solution appeared to have little 

effect on the course of the reaction. 

When the Irradiation was performed In heptane in a similar 

manner (0.727 R in 250 

1 hour), a crystalline 

llzation from CHC13, a 

67% yield. The mother 

Of I, II, and IV. 

ml solvent, under nitrogen at 3500°A for 

precipitate was formed. After recrystal- 

dimer, m.p. 185-186O, was obtained in 

liquor was shown by NMR to be a mixture 
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We wish to propose the structure IV for the photodimer, 

based on the following evidence: 

1) Mass spectral analysis did not show a parent peak at m/e 

268, but rather one at m/e 250 corresponding to the loss of 

water, a process frequently encountered in secondary alcohols. 

2) NMR analysis of V in Ccl,, at 60 MC indicated the presence 

of two protons on adjacent carbon atoms (doublets, J = 7 cps, 

at 4.94 and 5.36 ppm downfield from TMS), one isolated proton 

(singlet at 6.46 ppm), and eight aromatic protons (complex slg- 

nal between 7.2 and 8.0 ppm). The chemical shifts observed for 

the nonaromatic protons suggested that they were attached to 

carbon atoms bearing one oxygen substituent in the case of the 

doublets and two in the case of the singlet. That one of these 

functions was a hydroxyl group was proved by measuring the 

spectrum of IV in dimethylsulfoxide (5) or In dlmethylformamide. 

The low field singlet appeared as a doublet under these condi- 

tions, coupling (3 = 7cps) with the hydroxyl proton which gave 

a signal at about 18 cps downfield from it. The latter signal 

and the coupling disappeared upon dilution with D20. No alde- 

hyde proton was found. 

3) The I.R. spectrum of the photodimer in CHC13 showed a car- 

bony1 absorption at 5.68 11 in nujol). 

'I) The photodimer readily gave a phenylhydrazone, m.p. 220° 

which confirmed the hemiacetal function masking the aldehyde. 

The NMR spectrum of this derivative In DMSO was consistent with 

the structure VI and showed the secondary amine proton (singlet 
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at 10.30 ppm), the aldehydlc proton (sinplet at 8.21 ppm), the 

secondary. alcohol proton (doublet at 6.0 ppm, J = ti cps), the 

two allptatic protons on oxygen-bearinK carbon atoms (one sln- 

glet and one doublet with J =h cps, both at 5.77 prim), and 1.3 

aromatic protons (complex signal between 6.6 and 9.0 ppm). 

Upon excP.ange with D20, the hydroxyl and the amine signals 

disappeared. That the 5-membered rlnp: lactone was retained In 

VI was indicated by a carbonyl absorption at 5.72 u in nujol. 

When crystalline I was irradiated without solvent at 

3500°A under nitrogen, a mixture of the photodlmer and phthallde 

was formed. For instance, after 3 hours Irradiation the slightly 

sticky solid consisted of 30% I, 15% II, and 55% IV. 

When a solution of 0.172 m of I in 50 ml of benzene was 

Irradiated for 70 minutes at 3500 A under nitrogen, there was 

obtained 4% I, 45% II and 51% IV. 

We believe that the photodimer reported by the previous 

workers 12) was In fact the same as IV (their meltlnn points 

for the compound and its phenylhydrazone were the same as ours) 

and that Impure samples were probably used for the I.R. spectrum 

and the thermal decomposition reaction. The isolation of II 

upon sublimation of their sample of photodimer was one of the 

argument:; used by Schijnbera and Yustafa In the structural asslan- 

ment. In our hands however, TV sublimed at 150' under high 

vacuum w.1thou.t formatlon of IT, and the previously published 

results can be interpreted simply In terms of a mixture similar 

in cornpoSItion to that obtained In our experiment. 

In (order to determlne if JI was an Intermediate in the for- 

mation of the photodlmer, as Sur:PeSted by schijnberp: and wustafa, 
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an equimolar mixture of I and II was irradiated in benzene sol- 

ution under nitrogen at 3500 A. No increase in the yield of IV 

was observed over that found when II was initially absent. 

A possible mechanism accounting for the formation of IV is 

indicated below: 

The lack of dimer formation in the chlorinated solvents may 

be due to efficient quenching of the dimerizatlon step by chlorine 

radicals from the solvents. The results of experiments designed 

to understand the solvent effect and the nature of the excited 

state leading to products will be reported later. 

The photochemical oxidation and the photochemical reduction 

of aldehydes are processes which are well known independently, but 

their concurrence in a Cannlzzaro reaction has not been previously 

substantiated. However, an intramolecular reaction similar to the 

conversion of I to II, namely the photochemical conversion of o- 

nitrobenzaldehydes to o-nitrosobenzolc acids, Is well documented (6). 
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