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Complexation of Zn(II), Cd(II), Hg(II), Ti(IV), Zr(IV)and

Pd(II) with two anthraquinone derivatives, alizarin blue sky

(ABS) and disperse blue (DB), was studied

spectrophotometrically. The spectral behaviour of the ligands

were investigated. The suitable conditions for complexation

were selected and the stoichiometry of the complexes in

solution were determined. The solid complexes were isolated and

characterized by elemental analysis and IR data. The mode of

ligands binding were investigated. Analytical procedure for

quantitative determination of Ti(IV) in Ti02 using ABS as an

analytical reagent was developed.
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1 INTRODUCTION

1.1 The coordination compounds and the coordinate bond [1,2]

According to the theory of Sidgwick and Lowry [1,2] a

coordinate bond can be formed between any atom, molecule or ion

which accepts a pair of electrons (the acceptor) from another

atom, molecule or ion which is able to donate a pair of

electrons (the donor). The donor atom is usually non-raetallic

and is often a part of a molecule capable of independent

existence. This may be neutral, a negative ion or occasionally

a positive ion. The donor molecule or ion is called the ligand,

examples of which are NH3,H20, CO, Cl', N03',(N2H5)*. The

resulting complex may be either a positive or negative ion or

neutral molecule depending on the balance of the metal and the

ligand ionic charges.

1.2 Dyes and Pigments [3]

Purely inorganic coordination compounds comprise only a

small fraction of the pigments and dyes Joeing used. Most

dyestuffs are synthetic organic compounds and these, the

large class of metal dye compounds (dye lakes) are of greater

importance. These are of two types: coordination compounds and

motul salts.
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1.3 Hetal Complexes of Organic Dyestuffs [4]

Any organic compound containing intramolecular hydrogen

bonds will, in general, reacts with metal ions to form

coordinate covalent bonds. Coordination can occur with any

class of dyes which has derivatives containing the necessary

donor groups in the proper positions. The most characteristic

groupings found in commercial dyes are -OH, COOH, C=0, NOH and

-NH2. Naphthol Green B was the first commercially available

soluble acid dye combining a coordinated metal ion. The -NO, -

OH groups characteristics of this dyestuffs occur in many

metallized dyes. When Gambine Y (1,2-naphthoquinone-l-0xime)

[4] was allowed to react with [C0(NH3)6C13] at room temperature

a simple salt was formed. Upon warming the salt, six molecules

of ammonia were evolved and the following chelate compound was

isolated.

2-nitroso-l-naphthol and the related Nitroso-R- salts have

been suggested as analytical reagents for cobalt [4] and for

the colorimetric and photometric determination of iron [4].

\
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The a-oximinoketones form metal complexes of the type

c
o

c
\> /
N-O

M

n(wherea -2or 3)

These have been patented for use on photo-images [4].
Complexes of 1-hydroxy anthraquinone with several

transition metal ions have been investigated and formulated as

o o

o

n
M

2

Many compounds related to alizarin are of commercial

importance as dyes and most of them are applied in conjunction

with metal salts. Typical examples are anthragallol, alizarin

cyanine NS, anthracene blue WR, bordeaux B and alizarin Red S.
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1.4 General Nature and Uses of Complexes[4]

An understanding of the mechanisms of even a simple

inorganic reaction requires at the minimum a quantitative

knowledge about the constitution and environment of the

reactants and products. Thus one of the major aspects of

coordination Chemistry is to study reaction mechanisms of

inorganic compounds. In analytical Chemistry increasing use is

being made of organic precipitating and complexing agents such

as EDTA. The organic chemists often use coordination compounds

in preparative reactions. Examples are Friedel-Crafts and

Grignard reactions. In physical Chemistry complexes have

provided suitable compounds for testing and expanding the

theories in the area of bonding, electrolytic behaviour of

ions, magnetic behaviour, solution thermodynamic and kinetic

behaviour. In biochemistry the effect of metal ions in the form

of complexes on biological processes is of prime interest. The

haem and chlorophyll-a contain co-ordinated Fe[II] and Mg[II],

respectively, while vitamin Blz contains cobalt ion at its

center. Many enzymes are active only if trace amount of metal

ions are present and in many cases the active site of the

enzyme is at a co-ordination position of the metal.

t
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2 LITERATURE SURVEY

While the unsulphonated arylamino-anthraquinones were

prepared as early as 1929 [5], alizarin blue sky [6] (1-amino-
2-bromo-4-(-2 methyl-4-sulphonylchloride) anthraquinone (I),

[C21H14BrClNz04S, dark Blue Crystals, Hw = 505.5, m.p. 245-247
°C, soluble in water, ethanol, acetone, and dimethylsulphoxide

(DMSO) but insoluble in chloroform and n-hexane ]

O

O HN / \—S02ci

I

was first prepared in 1973 and is being used since then as a

dye.Disperse blue(1,5-dihydroxy-4,Sdiaminochloroanthraquinone
(II)) has the structural formula shown below (Black crystals,

C14H9C1N204, Mw = 304.5, m.p. 285 “c, soluble in water, acetone,

and DMSO, slightly soluble in ethanol and chloroform but

insoluble in n-hexane ). It was first prepared in 1971 [4], and

since then, it is £>eing used as a dye.
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NH2 O

OH O

n

The literature of hydroxy-anthraquinone and their derivatives

(Table 1) in complex formation with metal ions is rich.

However, little is known about the complex formation of amino-

anthraquinone and their derivatives with metal ions. The first

report [8] on the colour reactions of sodium dioxide with 1,2-

di and 1,2,3-tri-hydroxy-anthraquinone, was followed by a great

deal of work. The product obtained by reacting SnCl4 with

alizarin and quinizarin were found to be

C6H4(C0)2C6H2(0H)SnCl3[9] and C^CCO^CJl^COaSnCl;; respectively.

The Na, K, and Ca salts of alizarin ferric acid [10], R =

C6H4(C0)2C6H2(0-)2, [FeR3]K3.8H20, [FeR3] Na3.12H20 and

[FeR3]Ca3.6H20 were prepared. The Bi-alizarin complex C14Hv0.3i

was isolated and applied to chemotherapeutic study [11].
Alizarin was used as a complexing reagent for the colorimetric

determination of Al and Fe [12,13]. The structure of Al-Ca-

alizarin complex was given as,








































































































