
Studies in A.zotriphenyloarbinol Dyes. 

BY RAJBNDRA NATB SKN AND (the late) AxsBoY KUMAR BBN.* 

Considerable interest is attached to the investigation of the jom:t; 
effect of di:ffe.rent chromophores specially the azo· and triphen;yl 
carbinol groups contained in the molecule of a dyeatuft. This type of 
triphenyloarbinol dyes, containing one triphenylcarbinol group in the 
para-position to an azo-group and without any auxochromio group 
in the molecule, has been previously studied by Green and Sen (J. 
Ohem. Boo., 1912, 101, 1118). 

The effect of multiplying the number of chrom.ophores, sp~\..i~y_ 

the azo-group, in this type of dyestuff has been ascertaint.'d l:..ter 
by Sen and Sett (J. A mer. Ohem. Boo., 1924, 16, 111). K, w fur. 
ther studies in azotriphenylcarbinol dyes have been made wit,h a 
view (1) to ascertain the effect of the introduction of an additional 
trip henylcarbinol group on the colour and dying properties, and (2) 
to. determine the in:fluence of an additional auxochrome (OH) in the 
para-position to the azo-group. 

The azotriphenylinethane dyestufts, containing two triphenyl­
~arbinol groups in the para-positions to the azo-group have been 
prepared by the condensation of the dialdehyde (azobenzaldehyde 
sulphonic acid, J. Indian Ohem. Boo., 1950, 7. 14) with the hydroxy­
acids such as, salicylic acid, 2-hydroxy-m-toluic acid and 2-hydroxy ... 
p-toluic acid by means of concentrated sulphuric acid (d 1'84, free 
from nitric aoid) in the cold. The reaction takes place between 
one molecule of the dialdehyde and four molecules of the hydroxy­
acid. The leuoo-compounds are oxidized to azotriphenylcarbinol 
compounds by means of sulphuric acid solution of nitrosyl sulphate. 
To complete the reaction it is necessary to warm the mixture to 
50° for about 3 hours. 

The leuco-compounds are yellow dyestuffs and produce on wool 
yellow shades considerably lighter than the shade (orange) obtained 
with the dialdehyde itself. This shows that too much complexity of 
the molecules seems to have an eifsct similar to that of too 
much multiplication of chromophores. It is a curious fact that 
only the leuco-oompound of 2-hydroxy-m-toluio aoid produces on 

• Tbe dala:y ia the pablicatioD. of the paper :a due to &be eudd~a death of DDe of 
Uleav.thar•. 
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wool a pink shade even·when it is prepared with exclusion of air in 
an atmosphere of carbon dioxide. 

Wool is dyed directly in red shades by the ca.rbinol dyes except­
ing that obtained from the leuco-oondensa.tion product oJi the ·dial­
dehyde with 2-hydroxy-p-toluic acid, which has very feeble dyeing 
properties and produces a light chocolate shade, showing the marked 
effect of the position of the OH3 -group on the colour a.nil dyeing 
property. With different. mordant~! ou wool, different •hades are 
produced: tin, bright red; copper, bluish-red; aluminium, reddish­
violet; iron, reddish-black. It is very interesting to note that the 
yellow shade on wool, produced by the leuco-compounds, is oha.nred 
to black on after-chroming, passing through violet to green (Green 
and Sen, Zoe. oft.). 

Next to study the influence of an additional auxochrome (OH) 
·in the para-position to the azo-group, salioyl-a.zobenza.ldehyde-sulpho­
nic acid (J. Indian Ohem. Soc., 1930, '1, 16) has· been condensed 
with the hydroxy-acids in the ma.nne.r described in the experimental 
part. 

The shades (yellow), produced by the leuco-oompounds are also 
-lighter than the shade (orange) obtained with the mono-azo-aldehy­
de; and it is presumably due to the same cause (i.e., too much com­
.ple:x:ity of the molecule). It may be pointed out here that the 
Ieuoo-oondensa.tion product of 2-hydroxy-p-toluic acid does not pro­
duce the shade (pink) like that of its condensation product with the 
dialdehyde. The dyeing property of the oxidized condensation pro­
duct of 2-hydroxy-m-toluic acid with the monoaldehyde almost re­
sembles that of the corresponding compound of pbenetole-azo-ben­
llaldehyde-sulphonio ·acid obtained by Green and Sen (Zoe. cit.) 
but the shade of the corresponding compound (eonts.ining two tri­
F~"J:!.Yloa.rbinol groups) from the dialdehyde is slightly deeper 
(blue), whereas the introduction of ·an additional ap;o-group makes 
the colour lighter (Sen a.n.d Bett, Zoo. cit.) The same peculiarity, 
i.e., feeble dyeing property baa also been observed in the oxidised 
condensation produot of mono-azo·aldehyde and 2-hydroxy-p-toluic 
acid, which produces on wool a light chocolate shade. This fully 
confinns the observation that the ob&nge in the position of 
ORa-group in the molecule has .o very marked e:ffeot on t;he · 
!lyeing property. 
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EXPBRIDN!l'AL. 

Dyee from A•obenealdehyde-sulphonio Acid. 

Condensation produ.ot with eallaylio acid (A•odihyd,.o:r;ydioar­
bozytrfphenylmethane-sulphon.io acid) 

HO~ ~OH 
~.r ' S08H S03H~A-_/ . COsH. 009H 

0 N=N 0 
o:&J,H I 0 0 I co,H 

H H -)o H H 

A mixture of the azo-aJdehyde (8'3 g.) and salicylic acid (4·2 g.) 
was stirred with concentrated sulphuric acid (d 1"84, 15 c.c.) for 20 
to 80 minutes, when it became pasty and very hot. The mixture 
is allowed to remain overnight at the room temperature and poured 
into powdered ice, the precipitate is filtered and washed with a little 
oold water acidulated with hydrochloric acid. It is finally dissolved. 
in hot water (170 c.c.) and reprecipitated with concentrated hydro­
chloric acid ; yellow microscopic powder, very soluble in cold water 
and can easily be precipitated by hydrochloric a.cid ; dyes wool a 
yellow shade from an acid bath and on after-chroming the colour 
ofthe 8,. dyed wool changes to 'riolet-black. (Found : N, s·22; 
S, 7"10. OuH800 18N11S!l requires N, 3'06 ; S, 7·00 per cant.) 

O:r:fdatlon pt"oduot of the above compoun¢1.-

S03 H S03H 
0=06R 3 (002H)> 0 0 <CsHs(COsH) =0 o- N=N -o 
OH'06H4-{C051H) OeH3(001H)•OH 

The a.zo-aldehyde (3'3 g.) is condensed with salicylic acid (4'2 g;) 
by means of sulphuric acid (15 o.o.). To the sulphuric aoid solution 
of the leuoo-compound a. solution of nitrosyl sulphate is direoMy 
added and the oxidation completed by slowly wa.rining the nlixture 
to 50° for about three hours. The solution is then poured intO 
iced. water (110 o.o.), the precipitate i3 :filtered off and washed 
with a.oidi&.ed wo.ter. It is finally; dissolved in hot water (160 o. c.) 
and repreoipi:ta.ted by, h,Y.droohlorio ~id; red m,ioro-cr;r.staJline powdef., 
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soluble io cold water (red solution); dyes wool a. red shade. (Found: 
N. 2'98; S, 7"3011 OuH28018N~tBz requires N, s·oa; S, 7"03 per 

ceat.)~ 

Dyes from ScUioyl.asobenscdd6hyde-8tdphonic Acid. 

Condensation product with oreaotinic acid (OOOH: OH: CH3 : 

1: 2 r.. S) (Balicylasodihydrozydimethyldicarbo:z:ytriphenylmethane 

sulphonic acid). 

The condensation is effeeted io the manner described before;· 
reddish-orange powder, soluble in aold water (yellow solution); dyes 
wool e yellow shade a.nd on a.fter-cbroming a striking series of 
cb.anges take plaee a.nd the colour changes finally to black. (Found: 
N, 4"82. C30HuOnNsS requires N, 4"42 per cent.) 

Ozfda.tion. proiluct.- · 

B03H C01H 
OR·08H 111(CR8)(C0111H) 

0 0 C- N=N- H 
O=CeH2 (0H3)(C0111H) 

The oXidation is efteoted with nitrosyl sulphate; red powder, 
readily: soluble in cold water giving a. red solution ; dyes wool a 
red shade. (Found: N, 4"27. 0 80H 8110 1111N 11 B requires N. 4"40 per 
Qellt.} 

Other azotriphenylmethane dyes from. uoben.zaldehyde-sul­
phonio acid and from sa.licylazobenlll.a.ldehyde-sulphonie acid 
!IN listed i!!, the following table. 
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Bum mary. 

(L) In the case of Jeuco-a.zotripbenylmethane dyes. the shades 
(yellow) on wool are. lighter than the shades (orange) produced on 
wool by the aldehydes; this may be attributed to too much complex­
ity of the molecule. 

(2) In the case of azotriphenyloarbinol dyes, the depth of 
shade produced on wool seems to ~e slightly increased by an addition 
of a triphenylcarbinol group. 

(3) The OH8-group in the meta-position to the OR-group has a. 
remarkable e:ffect in decreasing the intensity of colour and also the 
dyeing properties of azotriphenylca.rbinol dyes, 

(4) The inftuence of an additional OR-group in the para-position 
t.o the azo-group is prBOtica.lly oil. 
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