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ON THE THERMOCHROMISM OF A Cu—(N)u—TYPE COPPER(11) CHELATE, BIS(1,5-DIAZA-
CYCLOOCTANE)COPPER(11) NITRATE

Sayuri YAMAKI, Yutaka FUKUDA:‘ and Kozo SONE
Department of Chemistry, Faculty of Science, Ochanomizu University
Otsuka, Bunkyo-ku, Tokyo 112

The title complex, [Cu(daco) 2](NO 3)2, was newly obtained, and found to show a
characteristic reversible thermochromism. Its color changes from orange to violet
on heating at 90°C, and becomes orange again on cooling. The mechanism of this
thermochromism is suggested on the basis of the UV-visible reflectance spectra,
and IR and TG-DTA data.

Recently, we prepared the chelate, [ Cu(daco) 2](NO3)2, by dehydrating Cu(NO3)2°3H20
with 2,2-dimethoxypropane, adding ethanol to the resulting solution, and then an ether solution
of daco (daco=1,5-diazacyclooctane). The precipitate obtained was washed with an ethanol-ether
mixture and recrystallized from an ethanol-methanol mixture(1l:1). [ Analytical data: C 34.44, H
6.77, N 20.16%; caled. for Cu(daco)z(NO 2(CuC H, N 06): C 34.64, H 6.80, N 20.21%].

122876
Tanaka et al. carried out an X-ray study of its

3)

orange crystal, confirming that the cation
~0H2CHeCHa 1 - paco [ Cu(daco) 2] 2+ in its crystal has the conforma-
“CHzCH2CHy” tion shown in Fig. 1 (Cu-N,: 1.995(2) and
Cu-N2: 2.034(2)2, the angle of Nl-Cu-Nz:
85.92°),”” which was expected earlier by Musker

NH

and Hussain for the same cation in [ Cu(daco)
(Cl10 4) 9°
Cu(lI) is highly square planar, with very little

]
2
D Thus the coordination sphere of

axial influence.
Now we found that the chelate, [Cu(daco)zl
(NO3)2 shows a peculiar thermochromism, when

heated above ca. 90°C. The color of the com-
Fig. 1. [ Cu(daco) 2] (N 03)2 pt)und changes quite abruptly fron.1 orar‘lge to

violet. On the other hand, on cooling, it gradu-
ally becomes orange again. It ia interesting to note that for the perchlorate, [Cu(daco) 2] (C10 4)2,
no such thermochromism was observed.

Figure 2 shows the change of the solid reflectance spectrum of this chelate by heating,
followed up to ca. 100°C with a Hitachi 340 Recording Spectrophotometer with a reflectance attach-
ment containing temperature-controlled sample holder.s) A new broad absorption band could be
observed to appear at ca. 700 nm with the temperature increase. The change was also followed
by TG-DTA technique, which showed a simple endothermic DTA peak at 105°C without any weight

decrease.
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It was also found by temperature dependent IR spectral measurements that the thermochromic
" at 1747 em” ! into two (1742 and 1763 em™ ! at
90°C), indicating that the No3‘

ions act as monodentate ligands

change causes a splitting of the IR band of NO 3

in the high-temperature(violet)

80 form.4) Unfortunately, we have
e not any X-ray information on
I3 the violet form because of the
60+ pulverization of the crystals
which accompanies the thermo-
i chromic change.
40} These results show that

this thermochromic change is

; g%g.g truly a drastic phenomenon,
3 66.2°C involving extensive change of
20 4 81.6°C the coordination geometry
5 83.8°C
L 6 94.8°C around Cu(Il), probably from
7 99.3°C a nearly square planar struc-
200 ' 500 : 800 ture to the tetragonal one with

A Inm

axial coordinated NO 3' ions.

Fig. 2. Temperature dependent solid reflectance spectra of This 1s in contrast to the

the chelate [ Cu( daco)2] (NO well-known thermochromism of

[Cu(N,N —Et2en)2](CIO4)2,
observed at ca. 45°C, which
as the result of the thermal flapping of the ethylenedi-

32
)

was recently explained by Grenthe et a1.5
amine chelate rings(N,N —Et 2en=N ,N-diethylethylenediamine) .

Cordial thanks of the authors are due to Mr. R. Komori of Hitachi Ltd.(Naka Works) for his
technical aid in photometric studies. This work was also supported in part by Grant-in-Aid for
Scientific Research (No 554182) from the Ministry of Education, Science and Culture.

References

1) W. K. Musker, and M. S. Hussain, Inorg. Chem., 5, 1416(1966); ibid., 8, 528(1969).

2) K. Tanaka, F. Marumo, Y. Fukuda, and K. Sone, Proceedings of the 31st Symposium on Coordi-
nation Chemistry of Japan, Sendai, Sept. 1981, p.410.

3) Y. Fukuda, S. Yamaki, K. Sone, and R. Komori, Proceedings of the XXII Colloquium Spectro-
scopicum Internationale, Tokyo, Sept. 1981, p.363.

4) A. B. P. Lever, E. Mantovani, and R. S. Ramaswamy, Canad. J. Chem., 49, 1957(1971).

5) I. Grenthe, P. Paoletti, M. Samstrom, and S. Glikberg, Inorg. Chem., 18, 2687(1979).

(Received December 10, 1981)



