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Relationship between Substituents of Aminoazobenzene
Disperse Dyes and Dyeing Properties
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Abstract— Four aminoazobenzene disperse dyes derived from different N-ethyl-N-substitutedalkylani-

lines and 2-chloro-4-nitroaniline, were synthesized and their chemical structure were analyzed by 500

MHz NMR spectroscopy. The wavelength of maximum absorption of the synthesized dyes, which was

dependent on the electron withdrawing ability of the substituent, was in the range of 499.5~526.0nm.

As terminal substituent became polar, the dyeing rate of disperse dye increased, and the exhaustion

rate of dyes having cyano or hydroxy group became lower, that of the dye having acetoxy group higher.

The wash fastness of polyester fabric dyed with disperse dyes possessing the polar group improved probably

due to the increased dye-fiber interaction.
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N-ethyl-N-acetoxyethylaniline®] NMR 23 E 3¢}
tl, & 7124 7.21ppm(triplet, 2H), 6.71ppm(doublet,
2H), 6.69ppm(triplet, 1H) ¢ HAEL 77} o}n
= 7]9] meta-, ortho-, para- 9] X]ol] &3} Wk
2o 71918} 3.40ppm(quartet, 3H) 3 1.16ppm
(triplet, 2H) 9l % #Hzae AL Axd) Ags
ethyl71el]l ~]913te}l, 2.03ppmel singlet peaks 7}
2xd 7o) AAE methyl”], 4.21ppm(triplet, 3H)
o] AE At4 YAl @A E methylene”], 181
3.54ppm(triplet, 3H) 8] == A Uxjo)} A4
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1. Synthesis of coupling component

H FeCl3 /C2H4__ CN
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2. Diazotization

Cl

Cl
NaNo, T
NO, Q NH, _ “»  NO, Q N, - SO,

H,80,

3. Coupling reaction

Cl
+ _ CIIzC()()H

@@

NO

2
Disperse dye R1 7 RZ o
D1 C.H, C.H,
Y O CH, ‘ CHCN
D3 ' e, | CHOH
D4 CH. C,H,0COCH,

Scheme 1. Formation of disperse dyes from 2-chloro-d4-nitroaniline and N-ethyl-N-substituted-

alkylanilne.
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e A FAFUSS o 4 Uk 1), 7.76ppm(doublet, 1H) 9] | 3]z1i= layx
Fig. 2= 2-chloro-4-nitro-4'-(N-ethyl-N-acetoxy- Soll A vlolz shgte-o] wlal el 98k 4=tk
ethyl)amino-azobenzene® NMR ~#H -9 g} of 7t7b ajidstar, 7.93ppm(doublet, 2H), 6.81ppm
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Fig. 1 '"H NMR spectrum of N-ethyl-N-aceto-
xyethylaniline.

Fig. 2 '"H NMR spectrum of 2-chloro-4-nitro-
4'-(N-ethyl-N-acetoxyethyl)amino-1,1'-

azobenzene.
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Table 1. Am.x and max of disperse dyes in

DMF
Disperse dye Amac(nm) Emax(1/molem)
D1 526.0 36,200
D2 499.5 32,000
D3 525.0 30,300
D4 510.0 37,100

3.3 Aol Bl

Fig. 3¢ 4714 2 g el eda34g e
Aolek. 50Col A 4L AT %
/\]7]: oﬂzg}:ﬁ;ﬁo]ui 10.‘,10] 7
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He of dye : DI(HD, D2((1), D3(@), D4(_).
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Table 2. Properties of disperse dyes

Disperse {Molecular . Solubility
. Density
Dyes Weight Parameter
D1 3325 1.3770 10.7372
D2 357.5 1.8833 15.4365
D3 3485 1.4877 11.9497
D4 390.5 1.7572 13.7268
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