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Abstract

The 3-{2-(5-bromothiazol-2-yl)diazenyl}-4-bromopyridine-2,6-diamine was synthesized by carrying the diazotization of 5-
bromothiazol-2-amine in coupling with 4-bromopyridine-2, 6-diamine as a coupling component to yield a azo dye. The
structure of the dye was confirmed by UV-visible spectrophotometry, Fourier Transfer Infrared spectroscopy (FTIR), LC-
MS, "H and C NMR spectroscopic methods. The change in the absorption maxima of the synthesized compound in different
solvents were determined, the solvatochromic property of the dye showed a medium red shift in different solvents and has
shown the moderate solvent dependency over the bathochromic shift.

Keywords: Azo dye,4-bromopyridine-2, 6-diamine and thiazole.

Introduction

Azo dyes are the very important class of chemical constituents
having enormous applications in diversified fields such as
leather, polymer, paper, paint and coating industries as a dyeing
agent'™. It is also used in the pharmaceutical and food industries
as a coloring agent. Among the different types of dyes, azo dyes
have gained lots of importance due to its versatile applications
in many functional areas such as, storage components in the
DVD-R (Digital versatile Disc-Recordable)4, electro-
photographic toners as charge controlling agents, developers in
powder coating materials’”, textile industries for dying the
cotton fibers, fabrics, poly acetates and poly esters by dispersion
dying method”"'. Normally, compounds which are having the
hetero atoms in the ring system exhibits a more shift in the
absorption maxima in different solvents compared to the normal
plane ring system and it is well illustrated with the reported
literature, especially dyes derived from the heterocyclic
compounds like thiazole, quinoline, thiadiazole and
benzothiazole'™"”. Different heterocyclic azo compounds will
have different absorption maxima which in-turn depends on the
nature of the compound, especially-conjugation, resonance, co-
ordination and tautomerism. The nature of the media affects the
tautomerice quilibria of the compound which in-turn related to
the absorbance of the radiation. Hence the solvatochromic
property of the compound in different solvents has the
significance and it contemplated us to study the solvent effect in
different solvents ranging from less polar to more polar
solvents.

Material and Methods

All analytical grade chemicals of were used without further
purification. The melting range of the compound was taken in
an open capillary tube which was uncorrected. The Thin layer
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chromatography (TLC) performed in-order to check the
preliminary purity of the compound using Merck silica gel 60
F254 coated aluminium plates. The 'H-NMR (400 MHz) and
BC-NMR (100 MHz) spectrum was taken in DMSO-d¢ solvent
using Bruker AMX 400 spectrometer and TMS is used as an
internal reference standard. FTIR spectrum was taken on
Shimadzu-FTIR Infrared spectrometer in KBr (cm™). Liquid
chromatography with the mass spectrometer (LC-MS) was
taken on Agilent 1200 series LC and MicromasszQ
spectrometer. Electronic spectra were recorded using Shimadzu
UV-1800 UV-Visible spectrophotometer in various solvents at
the concentration of ~Ipumol. VARIO EL-III (Elementar
Analysensysteme GmBH) was used for taking the elemental
analysis of the compound.

Hydrochloric acid (18%, 20mL) was taken in 100 mL two neck
round bottomed flask, added 5-bromothiazol-2-amine (2.0 g,
11.1 mmol) in one portion and stirred for 60 minutes. The beige
turbid mass obtained was cooled to 0-5°C by using the crushed
ice bath. In a separate conical flask, solution of NaNO, (0.69 g,
14.5 mmol in 2.5 mL of water) was cooled and added drop-wise
to the above beige turbid mass about 15 minutes. The resulting
reaction mixture was stirred for 30 minutes, formed a clear dark
brown solution. Under the cooled condition ~0-5°C, a coupling
component (pre-cooled solution of 4-bromopyridine-2, 6-
diamine {2.1g, 13.37mmol} in 10mL of Acetic acid) was added
to the formed diazonium salt solution over a period of 20
minutes ;the color of the reaction mass was changed from dark
brown to dark brown red color. The reaction mixture was stirred
for another 1 h. The completion of the reaction was confirmed
by the TLC. After completion of the reaction, the reaction
mixture was added to the ice cold water (150 mL) with stirring
and the precipitated product was filtered off to get the crude
compound (dark brown solid). The crude compound was made
slurry with the DCM (35 mL), stirred about 10-15 minutes; the
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solids obtained were filtered off and recrystallized with the
ethanol to get the brown red colored title compound (3) 1.24g
(Yield-29.38%).

3-{2-(5-bromothiazol-2-yl) diazenyl} -4-bromopyridine-2, 6-
diamine: Elemental analysis: Calculated for CgH¢BrNgS, C,
25.42; H, 1.60; N, 22.23; Found: C, 25.28%; H, 1.59%; N,
22.20%. '"H-NMR (400 MHz, DMSO-d6): & ppm, 6.06 (s, 1H,
CH-Pyridine ring), 7.70 (bs, 2H- NH,), 7.79 (s, 1H, CH-
Thiazole ring), 8.42 (bs, 1H- NH,) 9.57 (bs, 1H-NH,). *C-NMR
(100 MHz, DMSO-d6): 6 ppm, 107.22 (C-Br, Thiazole), 107.96
(C-Br, Pyridine), 120.49 (C-H-Pyridine ring), 138.96(C-H-
Thiazole ring), 143.22 (C-N-azo-Pyridine ring), 152.41(C-NH,-
Pyridine ring), 160.99 (C-NH,-Pyridine ring), 179.18 (C-N-azo-
Thiazole ring). IR (KBr): vpx (cm™), 3211.81 (NH,), 3089.89
(NH,), 1661.83(N=N). LCMS: m/z = 379.0, M + 2). Melting
point: 280 °C.Apa= 491 cm’! (DMSO Solvent), Molar extinction
coefficient (g) = 2.25x10°

Results and Discussion

The title compound, 3-(2-(5-bromothiazol-2-yl) diazenyl)-4-
bromopyridine-2, 6-diamine was synthesized according to the
scheme-1, by the diazotization of 5-bromothiazol-2-amine under
chilled condition maintaining the temperature 3 to 5°C. The
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diazonium salt formed during the course of reaction was stirred
at -2 to 0°C for 25 min in acetic acid after the addition of
coupling component which was synthesized according to the
reported literature'®. TLC was run for the confirmation of the
reaction, showed the starting material absence and a new non-
polar spot compared with the starting material-thiazole amine.
The crude compound after the work-up gave the dark brown
solid which was purified by making slurry with the
dichloromethane (DCM) followed bysuccessive filtration under
suction and dried under vacuum at room temperature to yield a
desired solid compound-3. Pure compound was obtained
byrepetitive recrystallization by using ethanol. The synthesized
compound 3-(2-(5-bromothiazol-2-yl) diazenyl)-4-bromo
pyridine-2,6-diamine was confirmed by lH-NMR, 13C-NMR,
FTIR, elemental analysis and mass spectraldata figure 2-5.

Solvent effect: Typical absorption spectrums of compound-3
weretaken in different solvents, at varying concentration of 10°
-10® M (as showed in figure-1) and the summary of the results
obtained were given in table-1. The visible absorption spectra of
the compound-3 were found to exhibit strong solvent
dependency, which didn’t showed regular variation with the
polarity of the solvents.Increase in thepolarity of the solvent
resulted in bathochromic shift.
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Scheme-1
Synthesis of 3-{2-(5-bromothiazol-2-yl)diazenyl}-4-bromopyridine-2,6-diamine
Table-1
Absorbance maxima of the compound (3) in different solvents
S1.No. Solvents Amax (NM)

1 Dimethyl sulfoxide (DMSO) 491.01
2 N,N-Dimethyl formamide (DMF) 478.97
3 Methanol 481.23
4 Dioxane 486.18
5 Tetrahydrofuran (THF) 473.10
6 Ethanol 482.15
7 Acetone 479.88
8 Isopropyl alcohol 482.57
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Figure-1

Absorbance spectra of the compound (3) in different solvents
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Figure-2
"H NMR of compound in DMSO-dj
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Figure-4

MS Spectrum of compound 3
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Figure-5
FTIR Spectrum of compound-3
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