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11. Michio Takido : Paper Chromatography of
Anthraquinone Pigments. (2).*

( Pharmacentical Institute, Medical Faculty, University of Tokyo**)

Previously we reported? on paper chromatographical study of anthraquinone
pigments using methanol-saturated petroleum benzine as a developing solvent in
discussing the relationship between the Rf values, the coloration of the spots, and
the disposition of the substituents. Following this, an application of this method to
the quantitative estimation of the anthraquinones and anthraglycosides in rhubarb
has been made® and some other solvent systems have been introduced to the paper
chromatography of this group of pigments.5?®

The present communication is concerned with an extension of the previous work
to the systematic study on various natural and synthetic anthraqumones employing
five different solvent systems.

Experimental

Procedure of Paper Chromatography—The separation of the pigments was carried out at 16~
20° by one-dimensional ascending paper chromatography as described in our preceding papers,i~®
using Toyo-Roshi No. 3 (1.5x25 cm.) as the filter paper.

The solvent systems employed in this experiment are: (a) Petroleum benzine (b.p. 60~70%)
saturated with 9795 MeOH; (b) the upper layer of a mixture of petroleum ether (b.p. 40~50°),
acetone, and water (1:1:3); (c) the lower layer of a mixture of acetone, benzene, and water
(1.5:2:1); (d) petroleum ether (b.p. 40~50°) saturated with water; and (e) BuOH saturated with
2895 NH,OH.

The coloration of spots was observed by spraying the methanolic solution of Mg(OAc), in the
cases of solvents (a) to (d) and the original color of spots in the case of solvent (e).

Results

The results of paper chromatography involving the Rf values and the coloration of the spots
are given in the accompanying table.

Discussion and Conclusion

By the solvent system (a), the a~mono—~and ~dihydroxyanthraquinones showed Rf
value of about 0.98. The compounds having at least two of the hydroxyls in both
a~ and B-positions gave Rf 0.40~0.20. Of these, the compounds possessing vicinal
hydroxyl grouping (e.g. alizarin and purpurin) exhibited Rf values lower than those
of m~dihydroxy derivatives (e.g. emodin and rubiadin).

The B-hydroxyanthraquinone showed lower Rf value and that possessing two
B~hydroxyls in its molecule was almost stationary by this solvent system.

The compound having one methoxyl group in its a-position (e.g. I-methoxy—, 1~
hydroxy-4-methoxy-, l-hydroxy-5-methoxy-, and l-hydroxy-8-methoxyanthraquin-
ones) showed the Rf at about 0.75, which is lower than that of anthraquinones with
free a~hydroxyl.

* Part (1) : J. Am. Chem. Soc., 72, 2789(1950).

** Hongo, Tokyo(ﬁﬁiﬁ_}t). The present address : Department of Pharmacy, Nihon University,
Surugadai, Chiyoda-ku, Tokyo.
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The fully methylated a-hydroxyanthraquinone (e.g. 1,4—, 1,5, and 1,8-dimethoxy-
anthraquinones, methyl ethers of islandicin and cynodontin) gave a very low Rf
value.

The B-methyl ether of a,B-hydroxyanthraquinone gave a higher Rf value in
comparison with that of «,B8-hydroxyl compound.

The solvent system (b) also gave a good result showing well-defined spots. The
Rf values vary in accordance with the proportion of the components of the solvent
mixture,

The solvent system (c) gave almost a reverse effect of that given by the solvent
(a). The anthraguinone~carboxylic acid (e.g. endocrocin, rhein, etc.), which is in-
movable by solvent (a), showed an Rf value higher than 0.65 and could be separated
from B-dihydroxy compound. By this solvent system, the methylated a-hydroxy
compounds gave higher Rf values than the parent compound (1,4-dimethoxyanthra-
quinone, Rf 0.77; 1-methoxy-4-hydroxyanthraquinone, Rf 0.63; 1,4-dihydroxyanthra-
quinone Rf 0.0). '

The solvent system (d) can be conveniently employed for the separation of com-
pounds possessing hydroxyls only in the a-position (e.g. chrysophanol) from the B-
methoxy compound (e.g. physcion), both of which give almost the same Rf value on
the paper chromatogram developed by the solvent(a). The latter compound exhibited
a lower Rf value by the solvent (d).

Using the solvent system (e), the anthraquinone-carboxylic acid, the hydroxyme-
thyl, and the S~hydroxyl compounds could be separated from each other. The color
of the spots developed in the presence of ammonia is also useful for the detection
of these compounds.

The author is grateful to Prof, S. Shibata for his kind advice and encouragement throughout
this study and also to the Ministry of Education for the Grant in Aid for Scientific Research
for this work. He is also indebted to Professor H. Raistrick, London School of Hygiene & Tro-
pical Medicine, and Professor H. Miithlemann, University of Berne, for their kind supply of the
authentic samples of anthraquinone pigments,

Summary

The paper chromatography of anthraquinone pigments was studied employing
five different solvent systems : a) Petroleum benzine saturated with 9794 methanol,
b) the upper layer of a mixture of petroleum ether-acetone-water (1:1:3), ¢) the
lower layer of a mixture of acetone-benzene-water (1.5:2:1), d) petroleum ether
saturated with water, and e) butanol saturated with 2895 NH,OH. The relationship
between the disposition of substituents in the anthraquinone ring and the Rf values
was also discussed.

(Received December 7, 1955)
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