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Synthesis of Some New Azo Dyes from 6, 8-dichloro-4-hydroxyquinolin-2(1H)-
one: Structural Elucidation, Solvatochromism and Spectroscopic Properties
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Department of Chemistry, Faculty of Science, Islamic Azad University, Lahijan branch, P.O. Box: 1616, Lahijan, Iran
Received: 03-11-2016 Accepted: 02-02-2017 Auvailable online: 23-10-2017

6, 8-dichloro-4-hydroxyquinolin-2(1H)-one (2) was prepared by thermal cyclocondensation reaction of N, N’-bis (2,4-
dichlorophenyl)malonamide (1) at 140-150 € in polyphosphoric acid in a satisfactory yield. This compound as an enol type
coupling component was then coupled with diazonium salts of some aromatic amines to synthesis of azo dyes (3)-(9). The
structures of the compounds were elucidated using spectral methods FT-IR, *H NMR and UV-vis. The effects of six organic
solvents (acetic acid, ethanol, chloroform, acetonitrile, dimethyl formamide and dimethyl sulfoxide), pH and substituents of the
diazotizing components on the maximum absorption wavelength of the colorants were discussed and evaluated. J. Color Sci.
Tech. 11(2017), 203-213®©. Institute for Color Science and Technology.
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6, 8-dichloro-3-(3, 4-dimethoxyphenylazo)-4-hydroxyquinolin
-2(1H)-one (dye 3):

Dark red crystals (Yield: 70 %, Mp: 314-315°). FT-IR (KBr):
v (cml), 3453 (NH), 1675(C=0), 1599 (N=N); *H NMR (400
MHz, DMSO-ds); 16.35( br., NH, hydrazone), 15.36 ( br., NH,
hydrazone), 10.78(br., NH, amide), 10.55(br., NH, amide),
7.95 (1H, d, J=2.4 Hz), 7.89 (1H, d, J= 2.4 Hz), 7.42 (1H, d,
J= 2 Hz), 7.36 (1H, dd, J= 8.8, 2Hz), 7.13 (1H, d, J= 8.8 Hz),
3.87(3H, s), 3.83(3H, s).

6, 8-dichloro-3-(4-ethoxyphenylazo) -4-hydroxyquinolin-
2(1H)-one (dye 4):

Clear red crystals (Yield: 65 %, Mp: 248-249°C). FT-IR
(KBr): v (em™), 3185 (NH), 3082 (Aro.-H), 1655(C=0), 1560
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(N=N); 'H NMR (400 MHz, DMSO-ds); 16.28(br., NH,
hydrazone), 15.38 (br., NH, hydrazone),10.78(br., NH,
amide), 10.56(br., NH, amide), 7.95 (1H, d, J=2.4 Hz), 7.89
(1H, d, J= 2.4 Hz), 7.75 (2H, d, J= 9 Hz), 7.01 (2H, d, J=
9Hz), 4.10 (2H, q, J= 6.8 Hz), 1.37(3H, t, J=6.8 Hz).

6, 8-dichloro-3-(4-methoxyphenylazo) -4-hydroxyquinolin-
2(1H)-one (dye 5):

Clear red crystals (Yield: 75 %, Mp: 256-258°C). FT-IR
(KBr): v (cm™), 3199 (NH), 1683(C=0), 1560 (N=N); H
NMR (400 MHz, DMSO-dg); 16.26( br., NH, hydrazone),
15.34 ( br., NH, hydrazone),10.72( br., NH, amide), 10.49(br.,
NH, amide), 7.95 (1H, d, J=2.4 Hz), 7.89 (1H, d, J= 2.4 Hz),
7.66(2H, d, J=8.5 Hz), 7.10 (2H, d, J= 8.5Hz), 3.85 (3H, s).

6, 8-dichloro-3-(4-methylphenylazo) -4-hydroxyquinolin-
2(1H)-one (dye 6):

Clear red crystals (Yield: 60 %, Mp: 298-300°C). FT-IR
(KBr): v (eml), 3185 (NH), 3082 (Aro.-H), 1655(C=0), 1578
(N=N); 'H NMR (400 MHz, DMSO-ds); 16.04(br., NH,
hydrazone), 15.23 (br., NH, hydrazone), 11.98( br., NH,
amide), 10.67(br., NH, amide), 7.95 (1H, d, J=2.4 Hz), 7.88
(1H, d, J= 2.4 Hz), 7.37(2H, d, J= 8.0 Hz), 7.15 (2H, d, J=8.0
Hz), 2.37 (3H, s).

6, 8-dichloro-3-(4- chlorophenylazo) -4-hydroxyquinolin-
2(1H)-one (dye 7):

Clear yellow crystals (Yield: 65 %, Mp: 294-295 °C). FT-IR
(KBr): v (cm™), 3450(0H), 3210(NH), 3082 (Aro.-H),
1691(C=0), 1599 (N=N); 'H NMR (400 MHz, DMSO-ds);
15.68( br., NH, hydrazone), 15.02 ( br., NH, hydrazone),
10.85( br., NH, amide), 10.63(br., NH, amide), 7.99 (1H, d,
J=2.4 Hz), 7.83 (1H, d, J= 2.4 Hz), 7.78(2H, d, J= 8.0 Hz),
7.60 (2H, d, J=8.0 Hz).

6, 8-dichloro-3-(4-Nitrophenylazo)-4-hydroxyquinolin-2(1H)-
one (dye 8):

Deep yellow crystals (Yield: 75 %, Mp: 315-316 °C). FT-IR
(KBr): v (cm?), 3500(0H), 3272(NH), 3056 (Aro.-H),
1667(C=0), 1596 (N=N); 'H NMR (400 MHz, DMSO-ds);
15.46( br, NH, hydrazone), 14.87 ( b, NH, hydrazone), 10.90(
1H, NH, amide), 10.68(1H, NH, amide), 8.60 (1H, s), 8.19-
8.13(2H, m, overlapped), 8.00 (1H, d, J= 2.4 Hz), 7.91(1H, d,
J=2.4Hz), 7.81(1H,t,J=8.0 Hz).

6, 8-dichloro-3-(4-cyanophenylazo)-4-hydroxyquinolin-2(1H)-
one (dye 9):

Clear red crystals (Yield: 60 %, Mp: 317-318°C). FT-IR
(KBr): v (cm?), 3500(0H), 3200(NH), 3074 (Aro.-H),
2227(CN), 1685(C=0), 1610 (N=N); *H NMR (400 MHz,
DMSO-ds); 15.32( br., NH, hydrazone), 14.81 ( br., NH,
hydrazone), 10.92( br., NH, amide), 10.68(br., NH, amide),
8.00- 7.86 (6H, m, overlapped).
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