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Synthesis of Some New Benzothiazolyl Azo Dyes Based on 6-Amino-1, 3-Dimethyl
Pyrimidine-2,4(1H,3H)-Dione and Examination of Their Spectroscopic and
Antimicrobial Properties
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Four 2-aminobenzothiazole derivatives (1-4) were synthesized via one pot reaction of appropriate aniline with sodium thiocyanate
and bromine at room temperature. These heterocyclic amines and 2-aminobenzothiazole were diazotized by nitorsyl sulphuric acid in
acetic acid and coupled with 6-amino-1, 3-dimethyl pyrimidine-2, 4(1H, 3H)-dione to afford azo dyes (5-9) in satisfactory yields.
The structures of the compounds were confirmed by spectral methods FT-IR, 'H NMR, 3C NMR and UV-vis. The effects of six
organic solvents (acetic acid, ethanol, chloroform, acetonitrile, dimethyl formamide and dimethyl sulfoxide), acid, base, pH changes
and substituents of the diazotizing components on the maximum absorption wavelength of the colorants were discussed and
evaluated. In addition, the antibacterial activity of the synthesized dyes has been evaluated against Bacillus subtilis, Staphylococcus
aureus, Pseudomonas aeruginosa, and Escherichia coli bacterial strains. J. Color Sci. Tech. 13(2019), 61-73®©. Institute for Color
Science and Technology.

Keywords: 6-amino-1, 3-dimethylpyrimidine, Azo dyes, Solvatochromism, Tautomerism, Antimicrobial activity.
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2- amino-6-Cholrobenzothiazole (1): White solid (Yield:
80%), Mp: 208-211 °C [20], FT-IR (KBr): v (cm™): 3394 and
3218 (NHz), 3050 (Aro.-H), 1635(C=N), *H NMR (400 MHz,
DMSO-ds); & ppm: 8.10 (1H, s), 7.97 (1H, d, J = 8.0 Hz), 7.48
(1H, dd, J=8.0, 2.1 Hz), 7.15 (2H, br, NH>).
2-Amino-6-ethylbenzothiazole (2): white solid (Yield: 40%),
Mp:106-108°C, FT-IR (KBr): v (cm): 3431 and 3270 (NHz),
3073(Aro.-H), 2958(Aliph.-H), 1627(C=N), H NMR (400
MHz, DMSO-ds); & 7.51(2H, br, NH2), 7.50(1H, d, J=1.6 Hz),
7.25(1H, d, J= 8.4 Hz), 7.06(1H, dd, J=8.4, 1.6 Hz), 2,6(2H, q,
J=7.6 Hz), 1.18(3H, t, J=7.6 Hz).
2-Amino-6-butylbenzothiazole (3): white crystals (Yield:
35%), Mp: 105-108°C, FT-IR (KBr): v (cm™): 3422 and 3279
(NHz2), 3090(Aro.-H), 2954(Aliph.-H), 1643(C=N), *H NMR
(400 MHz, DMSO-ds); 9.86 (2H, br, NH2), 7.73(1H, d, J=1.2
Hz), 7.45(1H,d, J= 8.4 Hz), 7.28(1H, dd, J=8.4, 1.2 Hz),
2.63(2H, t, J= 7.6Hz), 1.56(2H, quin, J=7.2 Hz), 1.30(2H, sex,
J=7.6 Hz), 0.90(3H, J=7.2Hz).
2-Amino-6-ethoxybenzothiazole (4): white crystals (Yield:
30%), Mp: 153-155°C, FT-IR (KBr): v (cm™): 3443 and 3273
(NH2), 3075(Aro.-H), 2954(Aliph.-H), 1635(C=N), 1258 (C-
0), 'H NMR (400 MHz, DMSO-ds); 7.29(1H, d, J= 2.4 Hz),
7.232(1H,d, J= 8.8 Hz), 7.234 (2H, br, NH2), 6.80(1H, dd,
J=8.8, 2.4 Hz).
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v (emrl) = 3450 (NH), 1722, 1625 (C=0); *H NMR (400 MHz, T T I A Iy
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2.75(2H), 1.26(3H). “C NMR (100 MHz, DMSO-de): & pyrimidine-2, 4(1H, SH)-dione (5) - .
13.2(CHz), 26.6(CH2), 28.53 (CHs), 30.3 (CH3), 109.4 (C), Light orange cQ/staIs (Yield: 77%, Mp: 237-238 'C). FT-IR
119.6 (CH), 119.5 (CH), 123.4 (CH), 126.1 (C), 134.6 (C), %??N-VN (Clnljl I)\II\/TR 432)2()7(|3/II-$N|_I|3)i\/IS 017dzl; 61161232 (g‘fg'
145.3 (C), 155.1 (C=0), 158.2 (C=0), 167.3 (C),169.1 (C). - (10‘0 )E) e (8 o J—262’ 7éZ d(iH ;
6-Amino-5-(6-butylbenzothiazolylazo) - 1, 3-dimethyl ), 10.0 (b, 1H, NH), 8.13 (d, 1H, J=2.0 Hz), 7.84 (d, 1H,
= 8.4 Hz), 7.48 (dd, 1H, J = 8.4, 2.0 Hz), 3.33 (s, 3H, CHa),

pyrimidine-2, 4(1H, 3H)-dione (8) i3 )

Orange crystals (Yield: 78%, Mp: 239-241°C). FT-IR (KBr): 3.25 (s, 3H, CHs). °C NMR (100 MHz, DMSO-de): § 28.52
2 e a1 (CHs), 29.95 (CHs), 110.3 (C), 135.5(C), 120.1 (CH), 125.2

v (om') = 3225 (NH), 1717, 1619 (C=0); 1524(N=N), H (CH), 1255 (CH), 149.4 (C), 153.1 (C), 155.4 (C=0), 158.1

NMR (400 MHz, DMSO-ds); & 11.65 (b, 1H, NH), 9.53 (b, (o) T 1712 (O

1H, NH), 7.83 (d, 1H, J=1.2 Hz), 7.53 (d, 1H, J=8.4 Hz), 7.33 ) ; . o
_ 6-Amino-5-(benzothiazolylazo) - 1, 3-dimethyl pyrimidine-2,
(dd, 1H, J=8.4, 1.2 Hz), 3.42 (s, 3H, CH3), 3.26 (s, 3H, CH3), 4(1H, 3H)-dione (6)

2.7 2H, J=7.6 Hz), 1. in, 2H, J= 8.0 Hz), 1.34 t o
ZHOSt:‘ 7 2’|_J|Z) 8932(){ 3|_?0J(gu;né sz J13C8,\(|)MRZ)(’1003 I\SISIi); Orange crystals (Yield: 85%, Mp: 267-269 "C). FT-IR (KBr):
o L S : : v (em?) = 3254 (NH), 1717, 1631 (C=0), 1524(N=N); H

3[,)0'\."1%"4‘13):33.33 (éﬁsg(g_{;%’ (cﬁszz(lggz)(b) igfg((cgjg NMR (400 MHz, DMSO-de); 8 11.73 (b, 1H, NH), 9.59 (b,
’ ’ ’ ’ ’ 1H, NH), 7.98 (d, 1H, J = 7.2 Hz), 7.87 (d, 1H, J = 8.0 Hz),

122.5 (CH), 127.3 (CH), 1336 (C), 1403 (C), 149.9 (), 7.46 (dd, 1H, J = 8.0, 7.6 Hz), 7.37 (dd, 1H, J = 7.2, 7.6 Hz)

B-Amino 5 (6-etoybernbiiasolyiag) - 1. acietnyl 340 (6 3, CHY, 327 (5 3H, CHy). C NMR (100 M,
' DMSO-ds): & 28.50 (CHs), 29.98 (CHs), 110.0 (C), 119.7

pyrimidine-2, 4(1H, 3H)-dione (9)

Deep orange crystals (Yield: 82%, Mp: 272-273°C). FT-IR (gH)l’ 1412'9(;(—0(;')’11%4i8 C(:(ig) ﬁg? (gH)1’7123§’ '7C(C)’ 1502
(KBn): v (em™) = 3237 (NH), 1718, 1639 (C=0), 1526(N=N); ékm?nci 5((6_et)h’ylk?er.lzcgth;azglylaz-o)( ) 1 ( ?zldimethyl
1 - . - IO\ - ’ -

H NMR (400 MHz, DMSO-ds); 8 11.59 (b, 1H, NH), 9.45 (b, pyrimidine-2, 4(1H, 3H)-dione (7)

1H, NH), 7.76 (d, 1H, J= 8.8 Hz), 7.57 (d, 1H, J= 2.4 Hz), ) O , . ,
7.05 (dd, 1H, J= 8.8, 2.4 Hz), 4.11(q, 2H, J= 7.2 Hz), 3.31 (s, Orange crystals (Yield: 85%, Mp: 266-268 "C). FT-IR (KBr):
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3H, CHa), 3.26 (s, 3H, CH3), 1.38(t, 3H, J=7.2 Hz). 13C NMR
(100 MHz, DMSO-de): & 15.1(CHz), 29.4 (CHs), 30.1 (CHs),
65.2(CHz), 110.4 (C), 118.8 (CH), 119.4 (CH), 122.3 (CH),
127.3 (C), 135.1 (C), 145.4 (C), 154.3 (C=0), 157.8 (C=0),
165.4(C), 169.1 (C).
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.361 sles ;5 DMSO-dg >

() =) Glal3Ss, gz (hna MM) z50 Jsb (53, hlise sla Pl 36 ) Jgur

155 oobo DMSO DMF Foygiwl  pydg,ls Jit! S Sl
Amax(l0g £°)
s, fYY s,f14 s, f-v s, FA
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