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Synopsis. The photochemical reactions of o-(N-
alkylacylamino)benzophenones have been studied. Photo-
chemical behavior of the (acylamino)benzophenones was
dependent on the solvent polarity. The (acylamino)benzo-
phenones underwent photodeacylation in polar solvents and
photodealkylation in nonpolar solvents.

Hydrogen abstraction by benzophenone and its de-
rivatives is one of the most extensively studied primary
photochemical processes. It is now well established
that the n,n* triplet state of the benzophenones un-
dergo hydrogen abstraction and that the z,n* states
are generally inert toward the primary photochemical
process.))  We previously reported photocyclization of
o-(dialkylamino)benzophenones to indoles via intramo-
lecular d-hydrogen abstraction by the excited carbon-
yl oxygen.» We report here that o-(N-alkylacyl-
amino)benzophenones undergo unusual photoreactions

depending on the solvent polarity.
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A methanol solution of o¢-(N-methylbenzoylamino)-
benzophenone (la) was irradiated under nitrogen with
a 450 W high-pressure mercury lamp through a Pyrex
filter. After removal of the solvent, the residue was
chromatographed on silica gel to yield o-(methylamino)-
benzophenone (2a) and benzoic acid in 57 and 389,
yield, respectively. Similarly, irradiation of the (acyl-
amino)benzophenone 1b—d under the same condi-
tions gave the corresponding (alkylamino)benzophenone
2. A trace of o-aminobenzophenone (4) was also ob-
tained in the cases of photolyses of 1b and 1d.? No
indoles, which were expected to form via d-hydrogen
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abstraction by the excited carbonyl group, and no
methyl esters were detected in all cases. The isola-
tion of benzoic acid in the photolysis of 1la and the
absence of methyl esters suggest that the deacylation
proceeds via homolytic cleavage of CO-N bond. Pho-
todeacylation is well known in the photochemistry of
imides.) The (acylamino)benzophenone 1 is consider-
ed to be the aromatic vinylog of imides.

The quantum yield for production of 2¢ from le¢
in methanol was taken as 0.05. The quantum yield
was dependent on the solvent polarity. Polar solvents
appreciably enhance the quantum efficiency with which
the acylamino ketone le undergoes photodeacylation
in solution. (Fig. 1) The acylamino ketone le¢ in
hexane showed an ultraviolet-absorption peak at 334
nm (¢ 140) attributable to the n,z* transition. This
peak underwent blue shift in ethanol and was discern-
ed at 330 nm as a shoulder. These results indicate
that the relative disposition of the n,z* and the m,n*
states of the ketone le is reversed in polar media com-
pared to that in nonpolar media and that photodeacyl-
ation occurs from the z,7* excited state of the acyl-
amino ketone 1lec.

In the case of photolysis of 1b in benzene o-(benzoyl-
amino)benzophenone (3b, 289,) was obtained as the
main photoproduct, together with 2b (5%,) and a
trace of 4. Similarly, irradiation of N-benzylamide
1d under the same conditions gave a trace of dealkyl-
ated photoproduct 3d. On the other hand, no de-
alkylated photoproducts could be detected in the cases
of N-methylamide 1a and l¢ in benzenc. Gold sug-
gested that the Type II cyclization predominated over
the Type II elimination in photochemistry of acyl-
amino ketones;? however, no indoles could be detect-
ed in photolysis of 1 in benzene. The dealkylation
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Fig. 1. Relative quantum vyields for production of 2¢®
as a function of solvent polarity (Z value®).
a) The (acylamino)benzophenone le was irradiated
at 313nm. Production of 2¢ was measured by UV
spectroscopy. b) |[E. M. Kosower, J. Am. Chem. Soc.
Soc., 80, 3253 (1958).
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product 3b formed in benzene could not be detected
in the photolysis of 1b in methanol. We have already
reported that a smilar photochemical dealkylation oc-
curred in o-(dialkylamino)benzophenones.?) Produc-
tion of acylamino ketone 3 can be explained in terms
of photodealkylation via intramolecular §-hydrogen ab-
straction by the excited carbonyl group. A similar
photochemical dealkylation of o-methoxybenzophenone
via intramolecular §-hydrogen abstraction by the car-
bonyl group has been reported by Leary and Oliver.®
The solvent effect described above also suggests that
dealkylation takes place from the n,z* state of the
acylamino ketone 1.

Quenching of the photodealkylation of the acylamino
ketone 1b by 0.1 M 1,3-pentadiene (E,=57 kcal)?) was
not observed. The photodealkylation may be consid-
ered to proceed from the n,z* singlet state of the
(acylamino)benzophenone 1b. However, it is quite
improbable that §-hydrogen abstraction from the n,z*
singlet state can compete with intersystem crossing be-
cause the rate of intersystem crossing of benzophenone
is very rapid (ca. 10s=1).) Therefore, the photo-
dealkylation seems to be reasonably explained in terms
of the charge-transfer mechanism from the n,n* state.
The charge-transfer interaction is considered to con-
tribute in the excited state of aminobenzophenone,®
and the interaction between amide nitrogen and car-
bonyl oxygen was reported in photochemistry of f-
oxo amides.?

Experimental

Chemicals. The (acylamino)benzophenones la—d
were prepared by the usual methods from (alkylamino)-
benzophenone, and benzoyl chloride or acetic anhydride.l®

General Procedure for Photolysis of (Acylamino)benzophenone 1.
An (acylamino)benzophenone 1 (500 mg) in solvent (70
ml) was irradiated under nitrogen with a 450 W high-pres-
sure mercury lamp (Ushio Elect. Co.) through a Pyrex
filter. After removal of the solvent, the residue was chro-
matographed on silica gel. Elution with a mixture of ben-
zene-ethyl acetate gave an amino ketone 2 and/or an acyl-
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amino ketone 3. The structure of 2 and 3 were determined
by direct comparison with authentic samples.'®
Quantun Yield Determinations. The degassed solution
of (acylamino)benzophenone 1 was irradiated on a merry-
go-round apparatus using a 100 W high-pressure mercury
lamp (Taika Elect. Co.) and a potassium chromate filter
solution to isolate 313 nm irradiation. Production of 2
was measured by a Hitachi EPS-033 UV spectroscopy.
Valerophenone was used as a chemical actinometer.

The present work was partially supported by a
Grant-in-Aid for Scientific Research No. 56740205
from the Ministry of Education, Science and Culture.
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