Tetrahedron Letters No. 20, pp 1777 - 1778, 1973. Pergamon Press. ltrinted in Great Britain,

PHOTOREACTIONS OF AROMATIC CDMPOUNDS1 XXXII
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We wish to report photoreactions of a few fluoronitronaphthalenes. Nitronaphthalenes are
better phosphorescers than nitrobenzenesB, thus providing additional possibility of obtaining
information about the excited state.

Irradiation at rcom temperature of 1-fluecro-3-nitronaphthalene (I) in a solution containing
nucleophiles resulted in a clean reaction. Only the product in which fluorine is substituted
by the nucleophile is formed (Figure I); isolated yields are 80-30 %. The guantum yield of the
reaction in 0.1 N NaOH is 0.33 (A = 366 nm, solvent CHBCN-HZD 1:1). This reaction can be yuen-
ched completely by addition of 3.3,4.4—tetramethy1diazetinedioxide4; sensitization by benzo-
phenone is very efficient. The intersystem crossing quantum yield of I is considered to be very
high (cf. ¢isc= 0.83 for the related 2‘nitr0naphthalen93). These date are good indications that
the reactions of I start from a triplet state. I is thermally completely stable in the presence

of nucleophiles.
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Figure I. Photosubstitution reactions of 1-fluoro-3-nitraonaphthalene.

To be able to study the concomitant phosphorescence and photochemical phenomena, I was ir-
radiated at 77° K in a glass of 2-methyltetrahydrofuran (2MTHF) containing 3 M methylamine. A
photoreaction is observed under these conditions; after work up at room temperature 1-N-methyl-
amino-3-nitronaphthalene asppears to be the reaction product. The addition of 3 M methylamine
to the ZMTHF-glass does not change absorption - nor phosphorescence spectra at 77° K. Without
methylamine added to the glass, there is only a slow photodecomposition of I.

For comparison the photoreactions of 1-fluoro-4-nitronaphthalene (II}, 1-chloro-2-fluoro-
4-nitronaphthalene (III) and 1-methoxy-2-fluoro-4-nitronaphthalene (IV) at room temperature
were investigated:

II with QH gives 1-hydroxy-4-nitronaphthalene as the photoproduct; with CN™ or DCH; the nitro-
group is photosubstitutedx.
III yields 1-chlora-2-methoxy-4-nitronaphthalene as the main product upon irradiation in the

presence of DCHB' while also some 1-chloro-2-flucro-4-methoxynaphthalene is formed. ilse of 04

in this case results in 1-chloro-2-hydroxy-4-nitronaphthalene in low vield.
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In the case of IV each of the substituents can be replaced by nucleophiles:
OH gives 1-hydroxy-2-fluoro-4-nitronaphthalene
DCH; gives 1,2-dimethoxy-4-nitronaphthalene and
CN gives 1-methoxy-2-fluorc-4-cyanonaphthalene.
As the group which is substituted varies with the nucleophile, it appears that the charge dis-
tribution in the excited state is not the sole factor determining the position at which
reaction occurs.

There is no indication of thermal reactions with nucleophiles during the irradiation of
these compounds. By boiling the compounds in solutions containing OH or DCH; ions, a clean

reaction is observed in which the group para relative to the nitrogroup is substituted.

Experimental details
Irradiations were carried out with a Hanau TQ 81 lamp in pyrex apparatus (A > 300 nmj.
Solutions contained 10-40 mg naphthalene derivative per litre solvent; the temperature was
kept at 20-25° ¢ during the irradiations. The concentrations of nucleophile were 0.1 M (NaOH
and CH_NH, in CH3CN-HZD 1:1, KCN in CHBEN—H

32 2
the irradiated solutions the photoproducts were isolated and separated by column chromatography

0 9:1 and NaDCH3 in CHaDH]. After acidification of

(silicagel, benzene/hexane). The photoproducts were identified by comparison with authentic

samples (UV, NMR, IR]) and, in cases of unknown compounds, by mass spectrometry and NMR.
Reactions at 77° K: commercial 2-methyltetrahydrofuran was purified by refluxing over KOH

pellets and distillation. Methylamine was distilled prior to use. The 2MTHF-glass was irradi-

ated in pyrex apparatus with a Xenon lamp.

KThe substitution of an o-nitrogroup by cyanide or methoxide is a well established photoreac-

tion in the naphthalene SEFiESE;S.
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