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Synthesis, Spectral Characterization and Antimicrobial Activity of Novel
Hetarylazoindole Dyes from Some 2-Aminobenzothiazole Derivatives

A. Yahyazadeh*, H. Yousefi, Z. Nezhadmehdipour
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In this study four heteroaryl amines have been prepared from the reaction of aniline derivatives, potassium thiocyanate and
bromine in acetic acid. Coupling of diazonium salts of corresponding amines with 2-methylindole led to hetaryl-azoindole dyes.
These dyes have been characterized by UV-Visible, FT-IR and *H NMR spectroscopy. The solvatochromism properties of dyes
have been investigated in various solvents. In addition, the antimicrobial activity of the synthesized dyes has been evaluated
against Escherichia coli, Bacillus subtilis, Micrococcus leuteus and Pseudomonas aeruginosa bacterial strains. The results
showed that some of these dyes are potential antibacterial compounds. J. Color Sci. Tech. 9(2015), 125-133®©. Institute for Color
Science and Technology.
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Gray solid (68 %), Mp: 320 < °C [Not reported], *H NMR (500
MHz, DMSO-dg); 84 8.48 (1 H, d, *Juy 8.43 Hz, CH), 8.47 (1H,
s, CH), 8.30 (1H, d, %J,4; 8.37 Hz, CH), 8.05 (1H, s, CH), 7.78-
7.75 (1H, t, )y 6.85 Hz, CH) and 7.70-7.66 (1H, t, %J,y 8.45
Hz, CH).
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2-Amino-6-methylbenzothiazol (1a):

Yellow solid (75 %), Mp: 135-140 ‘C [Reported by Aldrich:
140-142 °C], *H NMR (500 MHz, CDCly); 8 7.45 (1 H, d, 3Juy
8.19 Hz, CH), 7.42 (1H, d, “}4 1.16 Hz, CH), 7.15 (1H, dd,
3Jun 8.19 Hz, “3yy 1.16 Hz, CH) and 5.45 (2H, b, NH,).
2-Amino-6-chlorobenzothiazol (1b):

Milky white solid (76 %), Mp: 194-198 ‘C [Reported by
Aldrich: 199-201 °C].

2-Amino-6-bromobenzothiazol (1c):

Brown solid (72 %), Mp: 207-211°C [Reported by Aldrich:
213-217 °C].

2-Amino-naphthothiazol (1d):
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(2H, m, CH), 2.81 (s, 3H, CH5).
3-(naphthothiazol-2-ylazo)-2-methylindol (dye 6):

Brown crystals (Yield: 80 %, Mp: 300 <C). FT-IR (KBr): v
(cm™), 3250 (NH), 3050-3120 (Aro.-H), 1498 (N=N); ‘H NMR
(400 MHz, DMSO-dg); 8y 12.95 (1H, b, NH), 8.83-8.85 (1H,
m, CH), 8.70 (1H, d, *Juy 4.0 Hz), 8.86-8.38 (2H, m, CH),
7.87-7.89 (2H, m, CH), 7.48 (1H, d, %)y 7.2 Hz),7.35-7.40
(3H, m, CH), 2.80 (s, 3H, CH5).
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3-(benzothiazolylazo)-2-methylindol (dye 1):

Orange crystals (Yield: 82 %, Mp: 266-268 "C). FT-IR (KBr): v
(cm™), 3070 (NH), 2950-3000 (Aro.-H), 1495 (N=N); 'H NMR
(400 MHz, DMSO-dg); 8y 12.84 (1H, b, NH), 8.31-8.33 (1H,
m, CH), 8.01 (1H, d, %),y 7.6 Hz, CH), 7.97 (1H, d, 34y 7.6
Hz, CH), 7.47-7.52 (2H, m, CH), 7.43 (1H, d, 3Jyy 8.0 Hz, CH),
7.33-7.39 (2H, m, CH), 2.81 (3H, s).
3-(6-methylbenzothiazolylazo)-2-methylindol (dye 2):

Red crystals (Yield: 81 %, Mp: 260-261 'C). FT-IR (KBr): v
(cm™), 3100 (NH), 2850-3000 (Aro.-H), 1500 (N=N); 'H NMR
(400 MHz, DMSO-dg); 8 12.78 (1H, b, NH), 8.29-8.33 (1H, m,
CH), 7.85 (1H, d, %)y 8.0 Hz, CH), 7.79 (1H, s, CH), 7.46-
7.50 (1H, m, CH), 7.30-7.35 (3H, m, CH), 2.80 (3H, s, CHy),
2.45 (s, 3H, CHy).
3-(6-methoxybenzothiazolylazo)-2-methylindol (dye 3):

Red crystals (Yield: 85 %, Mp: 259-260 'C). FT-IR (KBr): v
(cm™), 3100 (NH), 2850-3000 (Aro.-H), 1500 (N=N); *H NMR
(400 MHz, DMSO-dg); 8y 12.78 (1H, b, NH), 8.30-8.32 (1H,
m, CH), 7.87 (1H, d, 3Jyy 8.8 Hz, CH), 7.56 (1H, d, ), 2.4
Hz, CH), 7.44-7.48 (1H, m, CH), 7.30-7.33 (2H, m, CH), 7.09
(1H, dd, 34y 8.8Hz, “Juy 2.4 Hz, CH), 3.85 (3H, s, OCHy),
2.78 (s, 3H, CHy).

3-(6-chlorobenzothiazolylazo)-2-methylindol (dye 4):

Brown crystals (Yield: 80 %, Mp: 254-256 "C). FT-IR (KBr): v
(cm™), 3120 (NH), 2900-3050 (Aro.-H), 1490 (N=N); 'H NMR
(400 MHz, DMSO-dg); 8y 12.92 (1H, b, NH), 8.29-8.31 (1H,
m, CH), 8.16 (1H, d, “Juy 2.0 Hz, CH), 7.95 (1H, d, 34, 8.4
Hz, CH),7.52 (1H, dd, )4y = 8.4, “Juy 2.0 Hz, CH), 7.48-7.50
(1H, m, CH), 7.33-7.36 (2H, m, CH), 2.80 (s, 3H, CHa).
3-(6-bromobenzothiazol-ylazo)-2-methylindol (dye 5):

Brown crystals (Yield: 78 %, Mp: 270-272 C). FT-IR (KBr): v
(cm™), 3200 (NH), 2950-3050 (Aro.-H), 1500 (N=N). 'H NMR
(400 MHz, DMSO-dg); & 12.90 (b, NH), 8.28-8.31 (1H, m),
8.14 (1H, d, “Juy 2.1 Hz), 7.95 (1H, d, 3Jyy 8.4 Hz),7.52 (1H,
dd, 44y 8.4, Uny 2.1 Hz), 7.48-7.51 (1H, m, CH), 7.31-7.34
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