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Synthesis of Azo Dyes Based on Naphthols, Xanthines, and Hydroxy Coumarins

in the Presence of Cellulose Sulfonic Acid

B. Baghernejad
Department of Chemistry, Payame Noor University, P.O. Box: 19395-3697, Tehran, Iran
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This study used cellulosulfonic acid as a new catalyst for synthesizing azo dyes based on naphthol, xanthene, and
hydroxycoumarin. Also, cellulosulfonic acid catalyst was recyclable and was used in five steps. The structure of the synthesized
compounds was determined by comparing their physical properties with previously reported values using IR and HNMR
spectroscopy data. The results showed that these synthetic reactions are elementary and produce azo dyes with good
efficiencies. The advantages of the proposed method are the avoidance of environmentally harmful solvents, mild conditions,
high speed and short reaction time, simplicity of working up process, high efficiency, and purity of synthesized derivatives. J.
Color Sci. Tech. 15(2021), 225-241®. Institute for Color Science and Technology.

Keywords: Synthesis, Azo, Cellulose sulfonic acid, Naphthol, Xanthen, Coumarin.
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FT-IR (KBr) cm: 3295 (O-H), 1621 (C=C), 1583 (NO2), 1476 (N=N), 1322 (NO2), 1217 (C-0); ‘H-NMR (400 MHz, CDCls) d
(ppm): & = 8.69 (s, 1H), 8.19 (d, J = 7.6 Hz, 1H), 8.13 (d, J = 9.2 Hz, 2H), 7.52 (m, 1H), 7.49 (t, J = 7.6 Hz, 1H). 7.45 (d, J = 9.2 Hz,
2H), 7.34 (t, J = 7.6 Hz, 1H), 6.88 (d, J = 9.6 Hz, 1H), 6.83 (d, J = 9.6 Hz, 1H) ppm.
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FT-IR (KBr) cm: 3325 (O-H), 1622 (C=C), 1465 (N=N), 1235 (C-0); *H-NMR (400 MHz, CDCls) d (ppm): 8.53(s,1 H), 8.4 (d, J
= 7.6 Hz, 1H), 8.33 (d, J = 8.41 Hz, 2H), 8.09 (d, J = 9.6 Hz, 1H), 7.77 (d, J =8.4 Hz, 1H), 7.58 (t, J = 9.2 Hz, 1H), 7.42 (t, J = 9.2
Hz, 1H), 7 (d, J = 8.41 Hz, 2H), 6.7 (d, J =9.6 Hz, 1H) ppm
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FT-IR (KBr) cm-1: 3433 (O-H), 1711 (C=0), 1581 (C=N), 1441 (N=N), 1222 (C-0); 1H NMR (400 MHz, CDCI3) d (ppm): 0.96
(s, 6H), 1.04 (s, 6H), 2.07 (dd, J = 16.0 and 4.0 Hz, 2H), 2.29 (dd, J = 16.0 and 4.0 Hz, 4H), 2.52 (d, J = 12.0 Hz, 4H), 4.67 (s, 1H),
6.82 (d, J =7.6 Hz, 1H), 7.53 (d, J =1.6 Hz,1H), 7.63 (dd, J = 7.6 and 1.6 Hz, 1H), 7.79-7.85 (m. 4H), 10.67 (s, 1H) ppm.

VY o)Lo...‘lv M,S),\
FT-IR (KBr) cm-1: 3441 (O-H), 1722 (C=0), 1587 (C=N), 1449 (N=N), 1218 (C-O); 1H NMR (400 MHz, CDCI3) d (ppm): 0.86
(s, 6H), 1.09 (s, 6H), 2.07-2.53 (m, 8H), 5.15 (s, 1H), 7.19 (d, J = 8.4 Hz,1H), 7.35 (d, J = 2.2 Hz, 1H), 7.67 (dd, J = 8.4 and 2.2 Hz,
1H), 7.78 (d, J = 8.4 Hz, 2H), 7.84(d, J = 8.4 Hz, 2H), 10.87 (s, 1H) ppm.
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FT-IR (KBr) cm-1: 3422 (N-H), 1675 (C=0), 1473 (N=N), 1227 (C-0); 1H NMR (400 MHz, CDCI3) d (ppm): 1H NMR (400
MHz, d6-DMSO): d 6.39 (s, 1H, CH), 6.90 (d, 1H, J % 8.4 Hz, ArH), 7.22-7.29 (m, 4H, ArH), 7.34-7.48 (m, 5H, ArH), 7.62 (d, 1H,

Y4 8.4 Hz, ArH), 7.74 (d, 2H,J % 8.0 Hz, ArH), 7.96-7.98 (m, 3H, ArH).

XY o)l S 5

FT-IR (KBr) cmrt: 3418 (N-H), 1683 (C=0), 1465 (N=N), 1219 (C-O); H NMR (400 MHz, CDCls) d (ppm): d 2.39 (s, 3H, CHs),
6.45 (s, 1H, CH), 6.85 (d, 1H, J % 7.2 Hz, ArH), 6.93-7.01 (m, 2H, ArH), 7.16-7.19 (m, 4H, ArH), 7.32-7.39 (m, 3H, ArH), 7.54 (d,
1H, J % 8.0 Hz, ArH), 7.58 (d, 1H, J % 8.0 Hz, ArH), 7.98 (d, 2H, J % 8.0 Hz, ArH), 8.06 (s, 1H, ArH)
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