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Azo-hydrazone tautomerism and dyeing properties of
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Abstract: In order to explore the influence of the azo-hydrazone tautomerism equilibrium of dyes on dyeing
properties, four thiophene-quinoline biheterocyclic azo dyes were synthesized with thiophene-2-amine
derivatives and hydroxyquinoline derivatives as the raw materials, through diazotization-coupling reaction.
The azo-hydrazone tautomerism of these dyes was studied by spectrophotometry. And these dyes were
applied to the dyeing of polyester fabrics. The results suggested that the azo-hydrazone tautomerism
equilibrium of four dyes shifted when the solvent type, acidity and alkalinity of solvent or dye
concentration changed. Among them, the dye structure of the combination of cyanothiophene and 8-
hydroxyquinoline was the most sensitive, while the dye structure of the combination of ester-substituted
thiophene and 6-hydroxyquinoline was relatively stable. The dyes with stable tautomerism equilibrium
exhibited better dyeing performance. This study can provide a useful reference for the practical application
of dyes with tautomeric properties.
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DI, 40zt E &, H NMR (CDCl;, 400 M) o
13.24 (s, 1H), 8.92 (d, J =8.4 Hz, 1H), 8.85
(d, J =3.2, 1H), 8.12 (d, J =9.2 Hz, 1H),
7.50 (dd, J'=8.4 Hz, J*=4.0 Hz, 1H), 7. 44
(d, J=9.2 Hz, 1H), 2.81 (t, J'=4.8 Hz, J’=
5.6 Hz, 2H), 2. 75 (t, J'=5.6 Hz, J?=4. 8 Hz,
2H), 1.92—1.90 (m, 4H). IR (KBr) y = 3425
(OH), 2214 (CN). ESI-MS (m/z, 100%): 333
[M-H] .

D2, 40 A fa E R, H NMR (CDCl;, 400 M) o
14.73 (s, 1H), 8.91 (d, J =8.4 Hz, 1H), 8.80
(dd, J'=4.0 Hz, J?=1.6 Hz, 1H), 8.03 (d,
J=9.2 Hz, 1H), 7.47 (dd, J'=8.4 Hz, J*=
4.0 Hz, 1H), 7.33 (d, ] =9.2 Hz, 1H), 4.48
(q» J=7.2 Hz, 2H), 2.88 (t, J'=6.0 Hz, J*=
5.2 Hz, 2H), 2. 80 (t, J'=5.2 Hz, J*=5.6 Hz,
2H), 1.88—1.83 (m, 4H), 1.45 (t, J=7.2 Hz,
3H). IR (KBr) v=23417 (OH), 1701 (C=0).
ESI-MS (m/z, 100%): 382 [M+H]".

D3, ¥ [E K, ' H NMR (CDCly, 400 M) &
9.34 (d, J=8.0 Hz, 1H), 8.90 (d, ] =4.0 Hz,
1H). 8.09 (d, J=8.0 Hz, 1H), 7.67 (dd, J'=
8.0 Hz, J?=4.0 Hz, 1H), 7.35 (d, J=8.0 Hz,
1H), 4.46 (q, J =7.2 Hz, 2H), 2.98 (t, J'=
J?=6.4 Hz, 2H), 2.66 (t, J' =6.0 Hz, J?=
6.4 Hz, 2H), 1.87—1. 84 (m, 4H), 1.46 (t,] =
7.2 Hz, 3H). IR (KBr) y = 3415 (OH), 1703
(C=0). ESI-MS (n/z, 100%): 382 [M+H]".

D4, R E &, 'H NMR (CDCl;, 400 M) §
8.83 (d, J=3.2 Hz, 1H), 8.21 (d, J=7.6 Hz,
1H), 7.53—7.47 (m, 2H), 7.23 (d, ] =7.6 Hz,
1H), 2.83—2.75 (m, 4H), 1.97—1.93 (m,
4H). IR (KBr) y=3415 (OH), 2219 (CN). ESI-
MS (m/z, 100%): 333 [M-H] .
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