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Studies of The Derivatives of Anthraquinone
(the 1st report)

The Basicitiy of The Derivatives of Anthraquinone
Tsuyoshi OKAMoOTO

Abstract

The basicity of the carbonyl groups in the anthraquinone derivatives is evaluated in terms of Hammett’s
pKeu+ values for their conjugate acids. These pKsrt values havc been determined by varing the
acidity of the sulfuric acid, and measuring the absorption spectrum of these compounds at various
concentration of the acid with the isobestic point method devised by T.Handa. The pKgu* values for
these compounds are as follows : anthraquinone-9,1, 1-chloroanthraquinone-9. 3, 2-chloroanthraquinone-
9.1, 2-methylanthraquinone-8.9, 1-aminoanthraquinone-9.9, 2-aminoanthraquinone-9.9, 1-amino-2-
methylanthraquinone-9.7.

These values are explained on the basis of the electronic theory, namely the inductive and resonance
effects of their substituent groups on the anthraquinone nuclei, but not well interpreted by the simplc

HMO method calcuiated with the values for the Coulomb and resonance integral for thes substituent

groups illustratec by A. Streitwieser. Jr,
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I+ H H anthraquinone
[-2CI H 11— chloroanthraquinone
[-3H C|] 2-— chloroanthraquinone
[-4H CHs 2 — methylanthraqulnone
I-5 NHzH 1 — aminoanthraquinone

[I-6H NH 2 — aminoanthraquinone

-7 N}"bCHg; 1 — amino-2-methylanthraquinone

Fig.1 Derivatives of anthraquinone
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Fig.2 The absortion spectra of 2 -chloro-
anthraquinone in H2SO4 and H20
mixtures (corrected by the lateral shift)

(a) 100.4%H2504 (d) 88.7%H2SO4
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Fig.3 The absorption spectra of anthraquinone
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Fig.4 The absorption spectra of 1-chloro- anthraquinone in H2SO4+ and H20 mixtures
anthraquinone in H2SO4 and H2O mixtures a) 100.4%H2SO4 b) 93.6%HsSO04
(corrected by the lateral shift) c) 88.7%HaSOs d) 86.6%Hz2SQs

a) 100.4%H2S0. b) 95.7%H=2S04
c) 93.6%HySO4 d) 88.7%H2S04
e) 86.6%H2504
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anthraquinone in HzSO4 and H2O mixtures anthraquinone in H2SO4+ and H2O mixtures
(corrected by the lateral shift) : a) 100.4%H2S04, b) 95.7%H2S0y4,
a) 100.4%H2S04 b) 95.7%H25Q4 c) 83.9%HaSO4
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e) 83.9%H2S04
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Fig.§ The absorption spectra of 1-amino-
2 -methylanthraquinone in HeSO4 and H2O
mixtures (corrected by the lateral shift)
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Fig.9 Protonation of derivatives of anthraquinone
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