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Time-resolved luminescence study of 2-aminobenzophe-
none in rigid matrices at 77K has revealed its fluorescence
and phosphorescence. The Phosphorescence consisted of two
components with different bond structures, triplet energies, life-
times, and anisotropies. These behaviors were explained by the
presence of two ground-state conformers of 2-ABP with differ-
ent reactivities for the excited-state intramolecular proton trans-
fer.

The excited-state intramolecular proton-transfer (ESIPT) re-
actions have recently attracted much interests from theoretical,
spectroscopic, and practical viewpoints because this serves sim-
ple and ultrafast examples of intramolecular reactions leading to
efficient dissipation of photon energy without any chemical
changes in the molecule or surrounding media.1 As a practical
application of ESIPT-active molecules, 2-hydroxybenzophe-
none, 4-hydroxybenzotriazole, and their related compounds are
often used as polymer photostabilizer. ESIPT in carbonyl com-
pounds with hydrogen-chelate structures efficiently leads to flu-
orescence emission from excited tautomer (enol form). Although
there have been a number of fluorescence studies on ESIPT-ac-
tive molecules especially by femtosecond time-resolved fluores-
cence spectroscopy, fewer studies on their phosphorescence
from triplet enols.2 This letter describes the observation of weak
phosphorescence from photoenol of 2-aminobenzophenone (2-
ABP).

The S1 S0 absorption band of 2-ABP in ethanol exhibited
a peak at 379 nm with an extinction coefficient of 5:5�
103 mol�1 dm3 cm�1. The peak position shifted to the blue down
to 370 nm (in cyclohexane) with the decrease of the solvent po-
larity.3 These results suggested that the transition has a �, ��

character. Time-resolved luminescence spectroscopy of 2-ABP
in EPA matrix at 77K has revealed its fluorescence and phos-
phorescence emission as indicated in Figure 1.3,4 It was essential
to use an image-intensified gated multichannel spectrometer for
the detection of the phosphorescence because of extremely high
contrast in intensity of the strong short-lived fluorescence and
the weak long-lived phosphorescence.5 The fluorescence spec-
trum was observed around 470 nm immediately after excitation.
The phosphorescence spectrum was anomalously broad and was
ranging from 370 to 650 nm. The fluorescence spectrum appears
at longer wavelength than the origin of the phosphorescence
spectrum. This means that the fluorescence is due to different
species from the excited singlet state of parent 2-ABP. The
shorter wavelength part (<490 nm) of the phosphorescence
showing vibrational structure was analogous to those of benzo-
phenones.8 For this reason, this component can be assigned to
the emission from the excited triplet state of 2-ABP. We ob-

served a transient absorption of the excited triplet state of 2-
ABP in 77K EPA matrix, which was similar to that observed
by electron-pulse radiolysis in benzene.9 The structureless band
of the phosphorescence appeared in a longer wavelength region
than that where the fluorescence appeared. Phosphorescence ani-
sotropy measurement has indicated an anisotropy value of�0:12
for the phosphorescence around 400 nm, and 0.2 for the latter
broad band. This strongly suggests that the two phosphorescence
bands originate in different species.

Carbonyl oxygen can form intramolecular hydrogen bond-
ing with hydroxy or amino group when formation of 5- or 6-
memberd ring is favored. This is the case for 2-ABP as the intra-
molecular hydrogen bonding (H–N–H���O=) has been indicated
by IR spectroscopy.10 This could be also favorable for faster
ESIPT than intersystem crossing. Since similar photophysical
behavior has also been observed in the 77K methylcyclohex-
ane/2-methylbutane (MCH/IP) matrix, it would be reasonable
to assign the fluorescence to the excited singlet of the enol form
as a product of ESIPT of 2-ABP. We have assigned the phos-
phorescence to the excited triplet state of the enol to explain
its spectral similarity to the fluorescence.11 An external heavy
atom effect on the fluorescence and phosphorescence also sup-
ported the assignment. The addition of ethyl iodide (0.5M) in
the EPA matrix quenched the fluorescence by 5%, whereas the
broad phosphorescence intensity was increased by 15% indicat-
ing the enhancement of intersystem crossing and phosphorescent
transition (Figure 2). However, intensity of the benzophenone-
type phosphorescence was not affected by the addition of ethyl
iodide possibly owing to the fast intersystem crossing from the
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Figure 1. Fluorescence (dashed line) and phosphorescence
(solid line) spectra of 2-ABP in EPA matrix at 77K, measured
at immediately after the laser excitation (gate time 30 ns) and
at after the decay of the fluorescence (delay 100 ns, gate time
1ms).
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S1 state.
Generally, ESIPT proceeds much faster than intersystem

crossing to give excited enol adiabatically. However, fluores-
cence of 2-ABP was not observed in solution at room tempera-
ture. This could be due to fast back proton transfer as a quench-
ing process. Even at 77K fluorescence lifetime was too short to
determine but was estimated to be<2 ns. Since phosphorescence
from the triplet keto form was observed, ESIPT quantum yield
should be less than unity. These behaviors are attributable to

the presence of two conformers concerning to the carbonyl-2-
aminophenyl bond of 2-ABP in the 77K matrices. Two phos-
phorescence bands decayed independently, suggesting that
ESIPT via triplet state is not important. The broad phosphores-
cence had a lifetime of�7ms (600 nm) which is shorter than that
of the structured one (12–14ms) observed at 410 nm. In other
words, excited singlet state of hydrogen-bonded isomer under-
goes ESIPT and the other will not react or react slowly and this
also could be true for the excited triplet states of the conformers.

In summary, luminescence of 2-ABP in rigid matrices has
exhibited photophysical behaviors of both keto- and enol-iso-
mers owing to the presence of two ground-state conformers with
different ESIPT reactivities (Scheme 1).
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Figure 2. External heavy-atom effect of ethyl iodide (EtI) on
the fluorescence and phosphorescence of 2-ABP in 77K EPA
matrix.
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