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ABSTRACT

Some novel azo disperse dyes synthesis by the coupling component of diazonium salt with 1-(4-N-acetyl amino) 2-
methyl phenyl 2-chloro ethanone Thus a series of azo disperse dyes has been prepared. After syntheses compounds
were characterized by chemical as well as instrumental methods. like Melting point, elemental analysis and UV-
Visible spectral studies.The dyeing assessment of all the disperse dyes was evaluated on nylon and polyester
fabrics and studies of fastness properties.
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INTRODUCTION

Disperse dyes are organic colours having less vgalebility, these are applied in colloidal aquealispersions to
hydrophobic textile fibers in which the dyes litdyalissolve and produce desired coloration. Theetlgpment of
disperse dyes is due to significant increase invthdd production of polyester fibers [1] as comgzhto other
fibers. Over 90% of disperse dyes usage is foctheration of polyester and its blends.

The first member of the group of disperse dyesevitroduced in 1924 by Baddiley and sheperdorthef british
dye stuffs corporation (Duranol dyes) and by Efishe british celanese company(SRA dyes)[2] fagidy it.

Traditionally, azo dyes are the most important £laf commercial dyes, occupying more than halfraf tye
chemistry, which contain phenols as intermediade8][ Hence ,in continuation of earlier work,[7-9] therepent
communication comprises the synthesis, charactarizaof some novel disperse azo dyes based on 1-(4-Ntacety
amino) 2-methyl phenyl 2-chloro ethanone,

MATERIALS AND METHODS

All the chemicals used were of analytical reaggatie and were used without further purificatia¥l the product
were synthesized and characterized by their speati@ysis, All Chemicals and solvents like acetogimanol,
NaNQO,, sodium acetate were purchased from S.D.fine at@m(india).

Melting points were taken by open capillary tube ane uncorrected.. The UV-Visible spectra weeeorded in
DMF using Shimadzu A-200 Spectrophotometer and I€,bf, all disperse dyes were estimated by the meés
carlo Erba elemental analyzer (Italy) The charastierdata of different molecules were studidit light, wash
fastness properties [10-11] and further study &gpdin polyester fibers [12] and nylon fibers.
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Table : |

Structure of the Coulping component andcorresponding of novel azo disperse dyes

Dye No Coulping component Disperse Dyes
CH -CH,-OH H5;C
/CHZ-CHZ-OH
D-1 HNCH ,CO N=N N
CH “CH -OH CH,-CH,-OH
CH 2-CH ,-OH
/CHZ-CHZ-OH
D-2 HNCH,CO N=N N
2 \
CH -CH »-OH CH,-CH,-OH
CHg
OH
H3C OH
D4 ~CaHs Hsc@HNCHzco@N:N Ay
HsC N o]
OH N
CH2 CH,-CN HsC
/CHZ-CHZ-CN
b-5 HyC HNCH,CO N=N N
CHz CHjy CH,-CHj
HaC H3CO
27CH 2-CN /CHZ-CHZ-CN
b-6 H.C HNCH ,CO N=N NG
»-CH 3
3 CHz'CH3
NHCOCH 4 NHCOCH 4
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Experimental

Synthesis of azo disperse dyes

1-(4-N-acetyl amino) 2-methyl phenyl 2-chloro etbaa (0.01 mole) (A). was dissolved in HCI (0.03 @)alith
stirring and the solution was cooled to 0-5'c iniegtbath.A solution of sodium nitrite (0.01 moia)5ml water
cooled to O'c then was added The excess nitroidsvees neutralized with sulfamic acid/urea (1.0 gan the
mixture was filtered to get the clear diazonium It salution. Diazotization of various aromatic aminvas
performed by a reported method.[13-14] D1-D6 cimgplcomponent was dissolved in HCI (15 ml) and then
solution cooled 0-5'c To this well stirred solutithe above diazonium salt solution was added Iglew that
temperature did not rise above 0-5'¢ while maintgirthe pH 4-5 by the action of sodium acetate temiu(10%
w/v) the mixture was stirred for 3 hrs. at 0-5 dteh completion of the reaction the solid matemals filtered,
washed and dried it. So D1-D6 azo disperse dyes pir@pared.

RESULTS AND DISCUSSION

The azo disperse dyes obtained from this comf®ane shown in Scheme-I The Structure of thelfog
component and corresponding of novel azo disp#yss in Table-I,

The observed bands in the IR spectra for each dystown in Table-Il, IR spectra of all six seri#glisperse azo
dyes contain aromatic nuclei, azo group and hydrgryup. The band appeared from 1050 to 1350 chue to
primary —OH group, The bands at 1500, 1200 and 105D appeared in the double bond region due to aromatic
stretching. The strong band at 1575 to 1630 eppeared in the spectra are considered for tteepee of azo (-
N=N-) group. The band of 1725 to 1730 trmight be responsible to —CO of —COCHroup. In the spectra of
dyes obtained from methyl aniline derivatives sitiain attached to the tertiary nitrogen The weakdbaobserved
2890-and 2950 ciwhich is attributed to the -Gistretching vibration.

The IR spectra of all dyes comprise the importantds due to initial diazo component. The bends tue-CH3
stretching 2825-2850 and 1320-1475cand -CO of -COCKdimethyl aniline(-CH3) . The other bands due to
presence of coupling component are their respeptigdions. The elemental of C,H,N confirmed taple: I1l.

The visible absorption spectroscopic properties the all dyes were recorded in DMF. Absorption main
(Mmax), Intensites ( log), dyeing assessment of disperse azo dyes on eftetyand Nylon fabrics are shown in
Table-IV, The absorption maximaninfax) of all the dyes falls in the range 392-540 inMMF. The values of
the logarithm of molar extinction coefficientdge) of all the dyes were in the range of 3.9534.8consistent
with their medium absorption intensity The diggemazo dyes were applied at a 2% dye bath on rahah
polyester fabrics and gave various shade impiredable-IV.

Table : 11 Position of selected bands in IR sp&@ of Disperse Azo dyes
Dye | C-H CHs CN Cc=0 N=N 1,2,4-Tri Sustituted | Tritiary Primary
No. | Stretching | Stretching | Stretching| (CH,OCOCH,) | Stretching| cm™ amine alcohol
of cm? cm? COCH, cm? cm? cm?
aromatic Stretching crit
cm?
D-1 | 3030, | ------- 1590 1590,1620 1240,1290| 1050,1100
1590,1480 1610 1475,1520 3350,1590| 1350
D-2 | 2930,1610| 2850,1475, 1600 3100,1615, 1240,1355| 1070,1350
1475,1470| 1320,1350 1610 1465 3410 1100
D-3 | 3030,1560| 2830,1475,| 2240 1725 1630 1575 1350,1550| 1050,1100
1630,1480| 1360 1640,1475 3450 1320,1350
D-4 | 2950,2990| 2825,1480,| 2220 1730 1630 3000,1550,1640,1475 1280,124050,1100
1610,1480| 1350,1355 3350,1350| 1275,1320
D-5 | 2950,1575| ---------- 2230 | - 1575 3000,1575 1240,1280| 1050,1100
1610,1480 1610 1475,1520 3450,1520| 1260,1300
D-6 | 2930,1610 1725 1610 3100,1610 1250,1520| 1050.1100
1480,1510 1480,1510 3420 1260,1300

All these spectra comprised the bands around 2890 and 2950 cm™* presented of -CH, of -COCH, group
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Table : 1l Characterization of novel azo dispese dyes

Dye Molecular Mol. Wt Melting Point % C % H % N

No Formula (gm/mole) C Found | Cal | Found| Cal | Found| Cal
D-1 CoeHgN4O5ClI 480.5 210 64900 6493 540 541 990 9.
D-2 C7H3:N,O5 460 240 7040 7048 693 6.95 12.07 12
D-3 CozH2:N,05 403 212 68.40| 6848 568 570 11.90 11
D-4 CoeH2:N,4O5 429 180 69.90| 69.98 580 582 13.00 13
D-5 C7H2:N,O 425 240 76.10] 76.283 6.80 6.82 13.12 13
D-6 CscH34N6O05 526 215 68.40 6844 64272 6.46 1590 15

HsC
H3C4©7NH2 + C|CH2co©—NHCOCH3

4-methylaniline

Anhydrous Acetone

Reaction scheme-|

1-(4-N-acetyl amino)-2-methyl
Phenyl 2-Chloro ethanone
Sodium bicarbonated

as an acid acceptor

HscO—NHCHZCO— NHCOCH,

1-(4-acetyl amino-2-methyl phenyl)-2-(N-4-methyl phenyl amino)
ethanone
(i) HCl,ethanol
Hydrolysis (i) NH3

HeC

HsC
Diazotisation _

HsC -NHCH,CO- NH, > H3C©-NHCH2CO- N=N-CI
HCLNaNO, (-5 C

1-(4-amino-2-methyl phenyl)- 2-
(N-4-methyl phenyl) ethanone

Table :IV

Diazonium Salt

Coupling with different
H3C Component (N1-N6)
\

H3c©-NHCH2CO- N=N-|Coupling Component

azo disperse dyes

Absorption maximam (Amax), Intensites ( loge), Dyeing assessment of disperse azo dyes on
Polyester and Nylon fabrics

Dyeing properties

Dye | Amax (nm) | Loge Shade Dyeing on polyester| Dyeing on nylon

Light Wash Light | Wash
D-1 467.0 4.208 Orange 5 4 5 4
D-2 508.0 4.653 Sunrise 4-5 4 4-5 4
D-3 427.0 4.290 Peogen blue 4 3 4-5 4
D-4 445.0 4.138 Light green 5 5 5 5
D-5 392.2 3.953 Ivory 5 4 5 4
D-6 540.0 4.894 Sandy 5-6 5 5-6 5
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CONCLUSION

The azo disperse dyes have been prepared uss®gllmn 1-(4-N-acetyl amino) 2-methyl phenyl , 2ecbl
ethanone. The present study revealed that prega®diisperse dyes showed wide range of shadesshuyed
good dyeing performance on polyester and nylonr fadvel The light fastness values of the azo dispeyses are
more consistent. The dyeing showed an excellestnéas to light, with very good to excellent fasmi washing.
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