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Since 1960 several publications have appeared about valence isomerisa-
tions in benzenes under the influence of light (2). The question arose whether such
transformations might play a part in the photodeuterations investigated in this labora-
tory by De Bie (3,4} and thus might have blurred the picture of the substitution patterns
in the photochemical hydrogen-deuterium exchange, To this end we first studied anisole,
tritiated in various positions.

Anisole-2-t, anisole-3l-t and anisole-4-t were irradiated in hexane
solution, The rearrangement of the tritioaniscles was studied by comparing the sapecific
activities of the 2,4-dibromo derivatives of irradiated samples with those of non.irra-
diated cnes. If 1~2 rearrangement occurs, the 2,4-dibromo anisole from irradiated anisocle
~2=t and anisole-4-t should contain more tritium than that from the non-irradisted tom-
pounds (i.e. the specific activities of the former should be higher). The specific activi-
ty of the derivative from irradiated anisole-3-% should be lower than that of the deriva-
tive from the non-irradiated sample,

The results are summarized in Table I, Each figure represents the

average of several independent experiments,
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Table I. specific

activities (dpm/mmole)(accuracy X 1,5%).

2,4-dibromoanisole 2y4-dibromoanisocle
anisole from non irradiated from irradiated
anisble anisole
41.700 b)
2-% 63.500 37.100 a) 40.600 «c)
43,400 4d)
3=t 80.400 79.800 81.300 b)
4-~t 74.800 1900 1900 b)
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a) The specific activity is more than half of that of the anisole-2-t because the bromi-

nation of anisole in acetic acid has a small isotope effect, In a series of separate

experiments with different conversions of anisole to dibromoanisole (5), the isotope

effect was determined as e

by Berliner (6).

- 1.4 in accordance with the value 4 = 1,1 found

kD

N.B, Because of this isotope effect it is necessary to compare only dibromoanisoles

from irradiated and non-irradiated anisole-2-t, which underwent the same degree

of conversion in the bromination (in the table 100%),

b) 1500 ml
¢) 1300 ml

d) 1500 ml

solution illuminated at 35°C in a Rayonet photochemical reactor for 24 hrs,

solution illuminated under the same conditions,

golution illuminated at 30°C in the circulating device for 5 hrs,

Within the experimental error no rearrangement has been observed with anisole-3-t and

anisole—4-t; anisole-2-t shows about 15 to 20 percent isomerisation, corresponding to a

quantum yield of 0,004™.

x The quantum yield is based on comparison with the reaction rate of m-nitroanisole in
0.01 N NaOH ( & 254 mu = 0.22) (7).
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Conclusions:s

a) Irradiation of anisole in hexane leads to 1-2 hydrogen scrambling, most probably by
formation and rearomatization of a benzvalence (2 b, c), the 2-methoxy-tricyclo
[%.1.0.0 2’6:]hex-3—ene‘x.
b) The quantum yield of the scrambling is so small that it does not interfere to a signi-
ficant extent in the photodeuteration of anisole in which the quantum yields for

ortho, meta and para substitution are 0.10, 0.06 and 0.00 resp, (4).

Experimental.

Anisole-2-t, -3-t and 4-t were prepared by quenching the Grignard
reagent from the corresponding bromoanisoles with tritiated water (8). The products were
diluted with inactive anisole, Each isomer of the bromoaniscles contained about one per—
cent of the other isomers (GLC, SE-30 5%, Benton-34 5% on embacel 60 - 100 M),

The 2,4-dibromoanisoles were prepared by bromination of the anisoles
with Bry, in 100% acetic acid. The extent of conversion of anisole to dibromoanisole was
measured by GLC (SE-30 107 on chromosorb was—A¥ 60-100 M), It was checked that under the
conditions used there was no hydrogen exchange. The dibromoanisoles were recrystallized
several times from methanol, Purity was established by GLC,

The tritium analyses were carried out using a Packard 3310 Tricarb
scintillation counter, The samples were dissolved in 15 ml of a scintillation solution
of toluene containing 5 g PPO and 200 mg POPOP per 1000 ml,

Irradiations were performed in a quartz vessel placed in a Rayonet
photochemical reactor provided with RUL 254 mu lamps or in the apparatus designed by
Hovinga und Bots (9) in which the solution was circulated around a high pressure mercury
arc lamp (Hanau S 1200). Batches of 2,0 g of the relevant anisole in 1500 ml purified

hexane were used, The irradiated anisoles were recovered by distillation.

xx In the PMR spectrum of anisole irradiated in pentane peaks (¥ 4,5 6,8 and 8,1)

attributable to the benzvalene could be recognized,
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