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THE EXCITED IMINE OTHER THAN THE CHEMICAL SENSITIZATION MECHANISM
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The photoreaction of N-acetyldiphenylketimine (1) with toluene was
promoted by various kinds of halogenated solvents. This phenomenon
was confirmed as an external heavy atom effect. The presence of
this effect shows evidence that the excited state of the imine 1
has an ability to abstract a hydrogen atom.

Photoreaction of N-acetyldiphenylketimine (1) with toluene in the presence
of a halo-hydrocarbon solvent has revealed a substantial external heavy atom effect.
To our best knowledge, this is the first example that the photoproducts of the
nitrogen-containing compounds increased in yields due to the heavy atom effect.
This finding shows evidence that the photoreaction of N-acetylketimine 1 proceeds
via the excited state of the imine o¢ther than via the chemical sensitization
mechanism.l)

We have already found that irradiation of ] in toluene gave N-acetyldiphenyl-
methylamine (a hydrogenation product, 2) and N-(1,1,2-triphenylethyl)acetamide
(an adduct, §).2)

Ph Ph
S~ hy 1
pHC=N-C-CHy+ PhCH; —> PhyCHNHCOCH; +PhCH,CNH-C-CHy (1)
I
Ph O
In the course of investigation on the photoreaction of 1 witn p-halo-substituted
toluene, the yieldsz) of the both products have been found to increase extremely in
p-bromotoluene. This finding suggested the presence of the heavy atom effect on
the photoreaction of equation (1). When g small amount of bromobenzene was added to
the solution of 1 and toluene in benzene, the both products increased in yields on
irradiation at room temperature for 30 hr. The dependence of the yieldss) on the
concentration of bromobenzene is shown in Fig. 1. This is the typical curve for the

external heavy atom effect by a bromo-compound.4)
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Fig. 1. Dependence of the yields of a hydrogenation product (2, ®) and

an adduct (3,0) in the photoreaction of N-acetyldiphenylketimine (1)

with toluene upon the concentration of b

romobenzene:

Irradiation was

carried out with 0.23 M of 1 for 30 hr in a Pyrex tube with the merry-

go-round type apparatus using 5 ml of toluene and 5 ml of the mixed

solvent of bromobenzene and benzene in various proportions.

Table 1. Solvent effect on the yields of the photoreaction

of N-acetyldiphenylketimine (1) with toluene.

a)

1975

Volume of solvent added

1 mP) 5 m1 ©)
Solvent Hydrogenation Adduct,3 Total Hydrogenation Adduct,3 Total
product,2(%) (%) (%) product,2(%) (%) (%)

Benzene 0.8 3.4 4.2 0.4 1.3 1.7
1-Chloropropane 0.7 3.1 3.8 1.4 2.0 3.4
Chlorobenzene 0.7 3.1 3.8 1.9 3.7 5.6
Chloroform 2.0 5.0 7.0 2.2 6.0 8.2
1-Bromopropane 3.6 6.8 10.4 5.8 17.6 23.4
Bromobenzene 5.2 8.3 13.5 6.1 15.5 21.6
Dibromomethane 4.3 13.5 17.8 5.5 14.3 19.8

a) Irradiation was carried out with 0.
merry-go-round type apparatus for 3

23 M of 1 in
0 hr.

a Pyrex tube with the

b) One milliliter of the solvent listed and 9 ml of toluene were used.

c) Five milliliters of the solvent listed and 5 ml of toluene were used.
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Irradiation in the varieties of the halo-hydrocarbon solvents provided a
marked change in the product yields. Namely, the reaction rate was accelerated
with the increasing number of halogen atoms in a solvent molecule. The solvent
containing the heavier halogen atom increased the product yields much more than the
solvent with the lighter halogen atom. The results shown in Table 1 are in
correlation with the Z(;z) value of the heavy atom solvent.s) This linear correla-
tion shown in Fig. 2 confirmed the existence of the heavy atom effect on the photo-
reaction of 1 with toluene.ﬁ)

Photochemical hydrogen abstraction by the compound having a C=N bond has been
1,2,7) It has been proposed that the excited state of
a simple acyclic imine is readily deactivated to the ground state accompanied by
rotation about a C=N bond and that the photoreaction of an imine proceeds via a

investigated in some detail.

chemical sensitization mechanism because only the excited state of the carbonyl

compound contained in the starting imine can abstract a hydrogen atom.l)

However,
the heavy atom effect is generally known not to be observed in the pfocesses involv-

ing the (n,7*) triplet state.g) In fact, no heavy atom effect has been detected on

e . L
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Fig. 2. Dependence of the yields of a hydrogenation product (2, ®) and an
adduct (3, O) in the photoreaction of N-acetyldiphenylketimine (1) with
toluene upon the Z(cz) value of the heavy atom solvent used: Irradiation
was carried out for 30 hr in a Pyrex tube with the merry-go-round type
apparatus using 1 ml of the heavy atom solvent and 9 ml of toluene.
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the photoreaction of benzophenone,g) which can act as a chemical sensitizer in the
photoreaction of ;.1)

Therefore, the present finding of the external heavy atom effect on the photo-
reaction of ] demonstrates that the imine ] can react with toluene not only via
the intermolecular or intramolecular chemical sensitization mechanisml) but also
via the excited state, probably (m,7*) triplet state,lo) 11) The

detail of the present work will be presented soon in a full paper.

of the imine 1.

9)
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