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Color and molecular structure of hydroxyanthraquinone metal complex dyes (Yokohama National
University Graduate School of Environment and Information Science) O Rino Hasegawa,
Sunghoon Kim, Shinya Matsumoto

Anthraquinones are known to produce a wide range of colors by introducing substituents,
and hydroxyanthraquinones have particularly been used since ancient times to dye fabrics
using metals as mordants. Previous research has focused on the synthesis of anthraquinone
metal complexes and the relationship between structures, but the color and molecular
structure have not been studied thoroughly. Therefore, we synthesized metal complexes of 1-
hydroxyanthraquinone(1-OHAQ) and 1,2-hydroxyanthraquinone(1,2-diOHAQ) and
investigated the correlation between their absorption spectra and molecular structures. The
synthesis scheme is shown in Figure 1. The absorption maximum of these compounds was
bathochromically shifted by the metal complexation. In this study, this was supported by
molecular orbital calculations. The change in the absorption maximum depending on the
central metal (Fig. 2) was also investigated. It was found that the larger the electro negativity
of the metal used in the complexation, the shorter the bond length between the oxygen and
the metal, and the shorter the wavelength of the absorption maximum.
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