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A new complex, Co(koj)2 *H20 (Hkoj: kojic acid), was synthesized,
and its IR spectrum indicated that kojates in it are coordinated to
cobalt as bidentate ligands. When the complex was excited with ultra-
violet light, it exhibited luminescence spectra having maxima at

1

about 20000 cm — in agueous and acidic solutions, and even in the

solid state.

A new complex, Co(koj)z *H,O0 (Hkoj: abbreviation for kojic acid), has been syn-
thesized, and some peculiarities about it noted. First of all, it seemed somewhat
strange that the color of the complex was brilliant yellow, on the other hand, the
known cobalt(II) kojate complex, Co(koj). -1/2H20,2) is pale orange, while the kojate
ions are coordinated to cobalt(IIl) as bidentate ligands in both complexes. It was
curious, too, that in spite of its paramagnetism, one could measure the pmr spectra
without broadening of signals in acidic solutions. The most striking aspect of the
complex, however, was that it exhibited light green luminescence in aqueous and
acidic solutions and even in the solid state when exposed to ultraviolet light.
Concerning luminescence spectra of cobalt complexes, no study has been hitherto re-

ported, except that of a few cobalt(III) cyano complexes.3)
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Synthesis: A slurry of Co(OH); was added to a kojic acid suspension with stir-
ring, whereupon the expected product was formed as a yellow precipitate. Found:

H, 3.24; C, 40.39; Co, ca.l16%. Calcd. for Co(CgHsO4)2 -H;0: H, 3.37; C, 40.13; Co,
16.40%.

Magnetic measurments: The complex gives paramagnetic susceptibity, p = 4.82
B.M.. Fig. 1 shows the magnetic susceptibity vs. temperature plot of the new com-
plex with that of the known complex, Co(koj)z +1/2H,0. Both curves are similar,
indicating that the new complex is monomer, as in the case of the known complex.

IR spectra: The IR spectrum of the new complex is shown in Fig. 2 with that of
free kojic acid. Two new absorption bands regarded as Co —O stretching appear at
about 460 and 435 cm_l, which can never be found in the spectrum of free kojic acid,
while in the spectrum of K;[Co(ox);s ] (H,ox: abbreviation for oxalic acid) only one
band attributable to Co —O0O stretching by ring deformation appears in the range of
446 cm-1.4) With regard to the fact that there is a clear difference between the
IR spectra of the kojato and oxalato complex, it can be said that in the oxalato
complex the chelate ring is symmetrical, whereas in the case of kojato complex it
is unsymmetrical. Therefore, it is probable that the band obserbed in the spectrum

1 splits into two bands in that of the koj-

of the oxalato complex at about 450 cm
ato complex. Strangely enough, in spite of the difference in color (see above), the
IR spectrum of the new complex is almost similar in pattern and peak positions to
that of the known complex (1/2 hydrate); Z.e., it is obvious that the central cobalt
atom is surrounded with four anionic oxygen atoms in both complexes.

Luminescence spectra: The luminescence spectra of a powdered sample and an
aqueous solution, excited with 365 nm Hg line at room temperature, are shown in
Fig. 3, and those of acidic solution, 6N HC1O, and 6N H,SO,, are shown in Fig. 4,
together with their absorption spectra. The maximum of the former samples were at
about 20000 cm ', and those of the latter at about 19000 cm 1. the light green
luminescence from the aqueous and acidic solutions is directly visible even when the
solutions were exposed to the daylight. In the solution, the luminescence intensi-
ties decreased gradually with time without any significant change in the spectral
pattern. This indicates that luminescent species photodecomposes into non- lumines-
cent products under the exposure to ultraviolet light. In the solid state, the lumi-

nescence intensity did not decrease, but it was very weak compared with that of the

aqueous and acidic solutions. When the temperature was lowered to 20 °K in the
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solid state, no increase in luminescence intensity nor any change in the spectrum
could be observed. This suggests that (i) Co(koj): itself is not luminescent, but
its protonated species, or some photoproduced species derived from it are probably
luminescent, and (ii) weak luminescence from the powdered sample is probably due to
the interaction of Co(koj), with crystal water. On the basis of the luminescence
band position and intensity, it can be definitely said that the luminescent level
is not the d —d excited one, which is nearly equal to the luminescent level in

other luminescent cobalt complexes.3)

We are now going on to ask whether this light green luminescence can be ob-

served in other cobalt(II) 3-hydroxy-4-pyronato complexes, or other metal kojato or

5)

3-hydroxy-4-pyronato complexes.
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