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SUhfMARY 

A number of new a=o disperse dyes ~71th polyfluoroalkyl groups attached to the 

trrtrogen atom of t/ze couplrng component have been prepared The mfluence of 

poiy@oroaIkyi groups on the colour andproperties of azo dyes has been studied The 

replacement of I~~drogen atoms of the methJ4 group of the couphng component by 

polJ$uoroaikyi radxals causes a hypsochromtc shift of absorptlorz maxImum IPI a 

neutral solution and deepenrng of the dye colour in an acrdsolution. All tested dyes 
showed a high Ilghrfastness on acetate and polyatnlde fibres 

1. INTRODUCTION 

Previous publications describe the Influence of various fluonne containing 
substttuents in the diazo component on the colour and other chatacteristrcs of azo 
disperse dyes. *s2 A number of valuable dyes of very good fastness to light, wet 
treatments and sublimation were found.3 

Now we report the results on our mvestigations of the influence of polyfluoroalkyl 
groups attached to the mtrogen atom of the coupling component on the properttes 
of azo disperse dyes. Dickey was the first to prepare the couphng components of the 
/V-fluoroalkyl-N-hydroxyalkylanihne type by treating aniline with fluoroalkyl 
hahdes followed by hydroxyethylation4 HIS studies of the properties of the azo dyes 
with such coupling components showed that a decrease In the number of iluorme 
atoms and their removal from the mtrogen atom Ied to a bathochromic shift of the 
absorption band and a reduction in the fastness to hght 
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Replacement of two or three atoms of hydrogen at a flcarbon atom by fluorme IS 
opttmal for the formation of hghtfast dyes.s*6 

3 -_ RESULTS AND DISCUSSION 

We obtained a number of new coupling components A usmg esters of 
perfluoroalkylsulphonic acids and telomertc alcohols for the 1,l -dthydropoly- 
fluoroalkylatton of arylammes ’ The correspondmg azo dyes have also been 

R I1 

R AI H 2 

0 / 1-N’ AII CH, 1 
AIII C,H, 1 

- \ AIV CZH, 2 
CH,(CF, CF,),H AV C,H,CN 1 

A AVI C,H,OH 1 
AVll C,H,OH 2 

prepared It was mterestmg to compare vistble absorptton maxtma of these dyes wtth 
the absorptton maxtmum of 4’-mtro4-drmethylammoazobenzene (Table 1) 

The replacement of hydrogen atoms of the methyl group m the general formula of 
the dye of Table 1 by polyfluoroalkyl radtcals produces a hypsochromic shift of 
absorption maxtma m neutral solutton, and deepenmg of the colour m acid solutton 
The halochromism mdex A>_s increased markedly The hypsochromlc shaft of the 
absorptton maxtmum m neutral solutton is due to the fact that the polyfluoroalkyl 
groups decrease the electromc denstty on the nitrogen atom and reduce the 
electronic transition along the conJugauon chain of the dye towards the azo group 
For the same reason thecontrtbutton of the resonance structurewrth posittve charge 
on the /3-mtrogen atom of the azo group grows m acid solutton The resonance 
structures become more equivalent and the colour of the dye deepens markedly m 
comparison with the dtmethylammoazobenzene denvatives. In acid solution the azo 
dyes with polyfluoroalkyl groups attached to the mtrogen atom of the couplmg 
component have another absorption band shtfted to a shorter wave region 
(- 520nm) (see Ftg. 1) This may correspond to the vibrattonal transition. Its 
appearance IS probably caused by less pronounced solvent-solute interactions of 
these dyes 

Dyes wtth coupling component All1 and AVI give the largest bathochromtc shift 
of absorptton maxtmum (Table 2). When couphng component AI is used, the 
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TABLE 1 
“,S,BLEABSORPTIO~ MAX7M.4 OFT-NITRO-4-IV.N-DIAtKYLAhnYO AZ0 DYES 

R R’ 
i_&JJ?J) 

ElhanOf Ethanol 
+ i-ICI 

%CF CF H 443 475 508 544 1:: 

g-i, CH,CF&F,H CH:(C+&,),H 450 434 546 544 I10 96 
CH,(CF,CF>),H 445 546 101 
CH #IF2CFzH 450 548 98 
CH,(CF,CFZ),H 44.5 550 105 

50 

40 2 

c 

400 L20 440 460 480 500 520 540 !560 580 600 620 640 
hnm 

Rg I Vwble absorpuon spectra of the dye of formula 

o~N+N~N~N<c~Hs 

CH,CF,CF,H 

(1) In ethanol, (2) m ethanol + HCI 
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maximal hypsochromic shift is observed. Accordmg to their influence on the 
bathochromlc sbft radicals R can be arranged 1x1 order: 

C,H, 2 C,H,OH > CH, > C,H,CN 

The increase in the number of difluoromethyl groups increases the hypsochromlc 
shift of the absorpuon maximum of a dye by 6-7nm. All tested dyes exhibited 
excellent hghtfastness. The highest lightfastness was obtained for dyes with coupling 
component AIII. Table 2 shows that the lightfastness IS also greatly dependent on 
the constltutlon of the diazo component 

Of the tested dyes, 17 exhibited excellent soap fastness (nos. 6. 10, 12. 13, 15, 16, 
18, 20-24, 26, 27. 29-31) Dyes nos 15, 24, 25, 27 exhibited the highest fastness to 
subhmatlon. and nos. Il. 20 and 28 the lowest (coupling component AI) 

3 EXPERIMENTAL 

Thedyes were prepared by condensmg the solution ofcouplmgcomponents in acetic 
acid, acetone or methanol with amlines which diazotlzed in hydrochloric acid or 
mtrosylsulphuric acid The crude products were separated by column chromatog- 
raphy and purified by recrystallization 

They were then applied to polyester fibre and tested as follows 
Polyester fibre (2 + 0 0002 g) was placed m 140ml of a solution of the dye 

specimen m a mixture of 10 ml ethanol and 130 ml water containing 0 14 g ‘Nowost’ 
detergent The temperature was raised to 40°C and the glass dyeing vessel sealed. It 
was then inserted into the dyemg apparatus and the temperature raised to 130°C 
over 35 mm followed by a further 30 mm at that temperature. The dye bath was then 
cooled to 40-SO”C, and the dyemg rerr.oved and rinsed in warm and cold Nater 
successively_ It was then reduction cleared usmg 80 ml of a solution containing l-95 g 
sodium hydroxide and 2-O g sodium dlthlomte. The temperature was raised to 70°C 
over 20 mm and maintained at 70 “C for a further 10 mm. The dyeing was rinsed in 
cold water and treated in 80 ml of a 2g htre- * aqueous solution of the detergent 
‘OP-IO’ at 80°C for 30mm, followed by rmsmg and air drying Testmg was carned 
out according to the Soviet Umon Standard (GOST) 9733-61.’ 
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