
the barycenter was red-shifted to 370.4 nm from 356.4 nm. For
the B-absorption band, the difference in the peak position
between 9-ATFBH (l peak = 304 nm) and anthracene (l peak =
250 nm) was quite large compared to the A-absorption band.
This indicates that the B-band transition is affected significantly
by the substituted group. For the 2-ATFBH ligand, however, the
fine vibronic splitting was removed and the peak positions of
the A and B bands showed a slight blue shift to 355 nm for the
free ligand and to 340 nm for the Gd( III ) complex from 370 nm
for those of the 9-ATFBH ligand. As shown in the inset in
Fig. 1(a), the A-band absorption band was resolved into two
Gaussian components, peaking at 346.5 and 385.5 nm (here-
after, referred to as A1 and A2 components, respectively). As
shown in Fig. 1(b), the solvent had a negligible effect on the
spectral shape of Gd(2-ATFB)3 except for CF. In CF, an additional
band (hereafter, referred to as A0) appeared at a low-energy,
compensating for the intensity of the A1 component. [Gd(9-
ATFB)4]

+ dissolved in CF did not produce an additional A 0 band.
The luminescence spectra of Gd(2-ATFB)3 in di�erent solvents

were measured upon A-band excitation. As shown in Fig. 2(a), the
peak position and intensity of the A-band emission from the
2-ATFB ligand in the complex were dependent on the solvent.
Among the selected solutions, the CF solution and MeCN solution
produced the strongest and weakest intensity, respectively. As
listed in Table 1, the peak position of the A-band emission varied
from 522 nm to 450 nm depending on the solvent. The mTHF
solution excited at 337 nm produced two emission bands,

peaking at 513 nm as the main peak and 432 nm as the minor
peak. Note that the phosphorescence process is forbidden. As
shown in Fig. 2(b), the excitation spectrum of the A-band
emission produced a well-resolved structure compared to that
of the A-band absorption. The A1- and A2-absorption components
appeared at 397 and 340 nm, respectively. This shows that the
vibronic interaction of the excited state is more e�ective than
the case for the ground state. Although the absorbance of the A2
component was larger than that of the A1 component, the
visible emission from the ligand 2-ATFB in MeCN and DMF
was produced by A1-band excitation. In contrast, for mTHF
and CF the visible emission was produced mainly by A2-band
excitation. In MeOH, the intensities of the A1 and A2 excitations
were similar. Because the excitation and fluorescence spectra
appear as a mirror-image, the emitting centers in MeCN and
DMF are associated with the A1 excited state and those in
MeOH, mTHF and CF are with the A2 excited state. Table 1
lists the absorbing and emitting states of the observed photo-
physical properties of the 2-ATFB ligand in the Gd(III ) complex.
For both CF and mTHF solutions, the additional excitation A 0

band appeared more strongly in the excitation spectrum, compared
to the case of absorption. Here, the additional A 0-absorption
component did not appear for the mTHF solution. Table 1 lists
some physical data of the solvents. Among them, the polarity of
the solvent was strongly correlated with the observed photo-
physical properties of the Gd(III ) complex because CF and mTHF
have a lower dielectric constant (o10), while the other solvents

Fig. 1 (a) Absorption spectra of free ligands (1: 2-AFTBH, 2: 9-AFTBH) and
Gd(III) complexes (10: Gd(2-ATFB)3, 20: [Gd(9-ATFB)4]+) dissolved in DMF,
and (b) Gd(2-ATFB)3 dissolved in di�erent solvents (1: MeCN, 2: DMF, 3:
MeOH, 4: mTHF, 5: CF). Inset of (a) shows resolved Gaussian components.

Fig. 2 Emission (a) and excitation (b) spectra of Gd(2-ATFB)3 dissolved in
MeCN (1, l exc = 397 nm, l ems = 458 nm), DMF (2, l exc = 397 nm, l ems =
443 nm), MeOH (3, l exc = 397 nm, l ems = 507 nm), mTHF (4, l exc = 338 nm,
l ems = 511 nm) and CF (5,l exc = 339 nm, l ems = 522 nm).
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