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Novel monoazo disperse dyes based on various 2-aminoheterocycleswere pre-
pared using N-methyl-N-(2-hydroxyethyl)aniline as the coupling component. All the
dyeswereappliedas dispersedyesonnylon fabric.Thesedyeshavebeen found to givea
wide range of colour shades with very good depth, brightness and levelness on nylon
fabric. The visible absorption spectra, elemental analysis and Rf values were investi-
gated. The percentage dye bath exhaustion on fabric was found to be very good. The
dyed fabric showed very good to excellent fastness to light, washing, rubbing and per-
spiration. The sublimation fastness was found to be excellent.

Keywords: nylon fabric, disperse dyes, exhaustion, fastness, 2-aminoheterocycles,

N-methyl-N-(2-hydroxyethyl)aniline.
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EXPERIMENTAL

Materials

All the chemicals and coupling componentN-methyl-N-(2-hydroxyethyl)aniline usedwere of

commercial grade. They were further purified by crystallisation and distillation. The solvents used

were spectroscopic grade.

Methods

Preparation of various 2-aminoheterocycles. Various 2-aminoheterocycles, 2-aminothiazole,6

2-amino-5-nitrothiazole,7 2-amino-5-thiocyanothiazole,8 2-amino-4-phenylthiazole,9 2-amino-5-bro-

mo-4-phenylthiazole,10 2-amino-5-acetyl-4-methylthiazole,11 2-amino-5-mercapto-1,3,4-thiadiazole,12

2-aminobenzothiazole13 and 2-amino-6-methoxybenzothiazole,14 were prepared by the methods re-

ported in the literature.

Diazotisation of various 2-aminoheterocycles. Diazotisation of the various 2-aminohe-

terocycles was effected with nitrosylsulphuric acid. The general procedure is described below.
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Scheme 1.



Sulphuric acid (0.01mol) was cooled to 0 ºC and then dry sodiumnitrite (0.01mol) was added

to it at 0�5 ºC. The reaction mixture was heated to 45 ºC for 15 min and then the temperature was

raised to 60�65 ºC and maintained at this temperature for 1 h. The resulting solution was cooled to

0�5 ºC and then treated dropwise at 5�20 ºC with a mixture of 17 ml of acetic acid and 3 ml of

propionic acid. The resulting nitrosylsulphuric acidwas cooled to 0 ºC, then the finely ground 2-ami-

noheterocycle (0.01mol)was slowly added and themixturewas stirred for a further 1 h at 0�5 ºC. The

excess nitrous acidwas decomposedwith the required amount of urea. The resulting clear diazonium

solution was used immediately in the coupling reaction (see Scheme 1).

General procedure for coupling. The coupling componentN-methyl-N-(2-hydroxyethyl)ani-

line (0.01mol) was dissolved in 10ml of acetic acid and then cooled to 0 ºC. The previously prepared

diazonium solution was added dropwise over 1 hwith vigorous stirring andwith frequent addition of

ice flasks. The reactionmixturewas stirred for a further 1 h at 3�5 ºC and then 10%sodiumacetate so-

lutionwas dropped in slowly until the pHbecame 4�5. The productwas then filtered off, washedwith

water until acid-free, and dried at 50 ºC in an oven to give the azo dyes. The yields of the dyes ranged

from72�91%. The dyes thus obtainedwere recrystallised from ethanol. Total elimination of the con-

taminants required three recrystallisations.

Dyeing of nylon fabric. Dyeing of nylon fabric was carried out using a precedure reported in

the literature.15

Colour fastness tests. Fastness to light, sublimation and perspiration was assessed in accor-

dance with BS:1006-1978. The wash fastness test was in accordance with IS:765-1979. The rubbing

fastness test was carried out using a crockmeter (Atlas) in accordance with AATCC-1961. Detail of

the colour fastness tests are described in the litarature.16

General. Melting points were determined by the open capillary method. The visible absorp-

tion spectra were measured using a Carl Zeiss UV/VIS Specord Spectrometer. Elemental analysis

were carried out on a Carlo Erba Elemental Analyser 1108.

RESULTS AND DISCUSSION
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TABLE I. Characterisation data and % exhaustion for the synthesised dyes

Dye
no.

Substituents Melting
point (ºC)

Yield
(%)

lmax log e
Exhaustion

(%)
Rf

X Y

H H 168�169 85 505 4.29 85 0.89

H NO2 202�204 72 593 4.57 83 0.93

H SCN 215�216 86 530 4.31 92 0.91

Ph H 130�132 82 515 4.61 76 0.86

Ph Br 190�192 82 535 4.48 80 0.87

CH3 COCH3 215�216 85 510 4.80 79 0.90

SH � 208�209 79 535 4.35 83 0.92

H � 228�230 78 520 4.15 85 0.82

CH3O � 242�243 91 515 4.31 83 0.84
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TABLE II. Elemental analysis of the dyes

Dye Molecular Molecular mass C % H % N %

No. formula Mr Calcd. Found Calcd. Found Calcd. Found

C12H14N4OS 262 54.96 54.80 5.34 5.20 21.37 21.26

C12H13N5O3S 307 46.90 46.60 4.23 4.11 22.80 22.65

C13H13N5O3S2 351 44.44 44.32 3.70 3.60 19.94 19.82

C18H18N4OS 338 63.90 63.78 5.32 5.20 16.56 16.47

C18H17N4OSBr 417 51.79 51.69 4.07 3.91 13.42 13.38

C15H18N4O2S 318 56.60 55.42 5.66 5.51 17.61 17.51

C11H13N5OS2 295 44.74 44.62 4.42 4.31 23.72 23.66

C16H16N4OS 312 61.53 61.41 5.12 5.01 17.91 17.86

C17H18N4O2S 342 59.64 59.45 5.26 5.17 16.37 16.30

TABLE III. Colour fastness properties of dyes on nylon fabric

Dye
No.

Colour shade
on nylon

Light
fastness

Wash
fastness

Rubbing
fastness

Perspiration
fastness Sublimation

fastness
dry wet acid alkaline

Reddish violet 4�3 5 5�4 5�4 5 5 5

Blue 5 5 5 5 5 5 5

Maroon 5 4�5 4�5 5�4 5�4 5�4 5

Dark brown 5�4 5�4 5 5 4�5 4�5 5

Red 5 5�4 5 5 5 5 5

Bright red 4 4�5 4�5 4�5 4 4�5 5

Navy blue 5 5 5 5 5 5 5

Red 5 5�4 5 5 5 5 5

Maroon 5�4 5�4 5 5 5 5 5

CONCLUSION
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I Z V O D

SINTEZA MONOAZO DISPERZNIH BOJA BAZIRANIH NA

2-AMINOHETEROCIKLIMA IWIHOVA SPOSOBNOST BOJEWA TKANINA OD

NAJLONA

HARI RAGHAVMARADIYA* and VITHAL SOMA PATEL**

*V.P. and R.P.T.P. Science College, Vallabh Vidyanagar 388 120, Gujarat State, India and ** Department of Chemistry, Sardar

Patel University, Vallabh Vidyanagar 388 120, Gujarat State, India

Dobivene su nove monoazo disperzne boje bazirane na razli~itim 2-aminohe-
terociklima kori{}ewem N-metil-N-(2-hidroksietil)anilina kao kupluju}e kompo-
nente. Sve boje su nano{ene na tkaninu od najlona kao disperzne boje. Na|eno je da ove
boje daju{irok opseg nijansi boja sa dobrommo}i prodirawa, sjajem i ravnomerno{}u
bojewa najlonske tkanine. Ispitani su apsorpcioni spektri u vidqivoj oblasti,
elementalna analiza i Rf vrednosti. Na|eno je da je procentualno iscrpqivawe
kupatila za bojewe tkanine vrlo dobro. Obojena tkanina pokazuje odli~nu stabilnost
na svetlost, prawe, trewe i znoj. Stabilnost na sublimaciju je odli~na.

(Primqeno 19. maja 2000)
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