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Part I

INTRODUCTION

Since the introduction of Nanhtonl AS (the
anilide oftflhydroxynnnhtboic acid) by the Criecheim
Elektron in 1911, 2 number of Nanhtole have been
synthesised conahle of givine a variety of shades in
combinetion =it>» diazo selts and differine widely in
fastness vroperties. The Nanhtole, nossessine many
advantages, such as ease of annlication, brishtness
and chermness, found a ready market in this country.
The nroduction of a Manhtol or azoic dyeing, denends
on the dual function of imrregnation in a secondary
phenolic comnonent in the form of its sodium salt and
develonine in the solution of a nrimary comnonent, or
dinazotised amine, marketed as Fast Colour Base or its
soluble form, the diazo =elt. While the methoi {itself
apnears simnle, to cet a reslly cood dyeing possessing
satisfactory festness to light, washing and rubbing,
proper choice of the Nanhtol, the base and after-

treatment are essential requisites. In view of the



importance of the Mapht}ols to the textile industry,
symthetical experiments were underteken in this labo-
.ratory as part of a general study on the chenistry and
tinctorial proparties of the Naphtols (ef. Forster,

Mehta and Venkatarsman, J. Sog. Dyers Col., 19338, 54,

209; Forster, Kamachandran emnd Venkataraman, 1bid.,
216; iehta and Thosar, ibid., 1940, 56, 160; Bhal,
Forster and Venkataraman, ibid., 166). While the
azole colours are known %o possess good Tastness
nproperties towards lish® and washing, thelr main weak-
ness in a larse number of cases has been their inferior
festness to rubbineg., The importance of the rubbing
fector would be realised by the fact that tthis dyed
yarn constitutes the coloured border for ijhoties,
sarees and is also used in shirtings, i.e. types of
fabries where excelleat fastness o rubbing is a desi-
deratum.

In the cdHurse of investizations on insoluble azo
dyes, both in substanee end on the fibre, liowe and his
collaborators (J. Soc. Dyers Col., 1929, 45, 67; ibid.,
1921, 37, 204; 1924, 40, 218; 228, 230; 1920, 41, 278,
354; 1926, 42, 82, 207), Kuperti (lMelliany Textilber.,




1927, 8, 942) and Schol (ibid., 1928, 9, 1002)
cerried outl pionesring work ca the effect of sfiter-
treatments on shade and fastness of azoic dyeings.
LEtor-treatment with hot alkaline solutions for an
appropriate period Increased the fastnecs to light and
rebbing.

The improvement effected in fastness properties
" by the soaping efter-treatment is well known. Some
dyveings, which are initially fugitive to light and washing
and loose to rubbing, have been known to acquire good
all round fastnsss. In genersl, the fasitness to rubbing
bears a direct relationship to the soaping after-
treatment , although any unduly prolonged treatment might
affect adversely the fastness to licht.

Apart from factors such as efficient pre-treatment
of the material, thprough hydroextractior and addition
of protective colloids to the develoning hath, which
are well understood as leading to dyeing of ~ood fastness,
esvecially to rdbbing, two faetors clearly play a domi-
nant role in determining the rubbing fastness of an

azoic dyeing. One is the substantiiity of the Maphtiol,
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gsince it is the azoic dye derived from that portion
of the Naphthol not substantively adsorbed, but mecha-
niecz1lly retained by the yarn, is respogsible for the
rubbing off effect. The second factor is the effisciont
removal of this azoic dye by the soaping efter-treatment.

Cohoe =2nd Cohoe (Ind. Ansz. Chem., Anal. £4., 19%2,

4, 112} heve defined substantivity as the attraction
hetween a dye in solution and a fibre it colours.
Althourh the precise nmeaning oif substantivity and the
relastion botwsen this factor in & Maphtfol and the fast-
nege propertics cf the azoic dyeings are still obscure,
gubstantivity would eprear to be & useful feature,
especially in packaée dyeing and with regard to the
redustion of the oconditions of after-treatment.

BAgeording to Rowe (J. Soc. Dyers Col., 19%1, 47, 29)

the substantivity is a ocharacteristic vnrovertv of the
naphthol depending on its chemical constitution. It
wonld, howvever, appeer that the fastness proporties of
the naphthol dyeings is a specific property of the szoie
dye and cannot be atiributed to either of its components.
Certsin specific groupings in the Narht¥ol or the base,
however, are known to sxercise their influeace ian

modi fying the fastoess (Porster et 21, loc, cit.)}. The




phenomenon of substantivity,at least as far as cotton is
oonoe;ned, can only be attributed to adsorption and the
play of secondary or residual valencies, although in the
case of protein fibree chemical combination may be

attributed. Ruggli (d. Sog. Dyers Col,, Jubilee Volume,

1954, 77) reviewed the struecturel features that are
favourable to substantivity. Erumerated, they are
(ed a symmetricsl structure; (b) the presence of the
acid emide group (-CO0-NH~) 2& evidencod by the much
grester substuntivity of Naphtol AS over /?—nanhthol;
(e} unsaturstion; (d) the sulphur atom and {e) hetero-
eyclic rings.

In the course of a study of rubbing fastness proper-
ties of ezoic dyes, the present author atitempted (M.Oc.
Thesis, Madras University, 1940) to teke both these
factors (subatantivit§ and after-treatment) simultsve-
ously into account by syathesisinz naphthols with
constitution so meodified that on the one hand subsian-
tivily could be obtained and on the other, the reagents
{such &s soap and other detergonts) employed im the
after-troatment exercised a certain solvent or emulsi-

fying action towards lhe azoio dye preclpitated on the



fitre. Naphthol- were synthesised using fatty ascids

of the type of lauric, myristic, palmitic, and unsatu-
rated acids of the Yype of eimnsmic and oleic, singe these,
convelning as they @0, hydrophilie hydroxyl and hydro-
phobie paraffin chain, wers expected to confer on the
resulting product a bi-polar eheracter leading to
eolloidal solution, Colleidel nature ﬁeing an adjunoct

of a substantive molesule (of. Reth, J. Sos. Dyers

Cole, 1923, 39, 334), it was anticivated that the
rapbthols would be highly substantive, giving dyeings
heving a high degree of fastness. The naphthols
synthesised were all oharscterised by excellent fastness
to rubbing, while fastness to kier-boiling eand light
varietions.
oxhibited certein/Wide @ifferences were noticesble in
the depth of shades between those derived from the
saturated fatty ceids anﬁ thet from olelc acid, the
letter giving & weak shade. In view of the observation
of Rugsli (logs cit.) mas to the advantases of 'msatura-
tion, this seemed inexplicable although a possidle
explanation lies in the fact of the substitution of the

eliphatic chain having taken plasce in the meta nosition

in the erylamide half of the naphthol componeut.



Difficulties were encountered in effecting
dissolﬁtion of the naphthols prepared from the salurated
fetty eolds end addilions, such es pine oil, had to be
nade to solubilise them =zm® even in &5 moderste gongen-
tretions es 1% oﬁ volume, showing thereby its.inadaptabilif
ty for lerge scales use in the inductry. Ae bLetween the
N—z-hydroxy-S-naphthoyl*N'-1auryl-2—phenylened1amine
and its stearyl counter part, iv was noviced thgt the
former was comparalblvely more easy %o dissolve, although
ovon(in this oasé pime 0il eould not be dispersed with,
leading to the preswmption that syntheeis effected with
fatty aclds of lower molesuler weight would reader
dissolution easy pre:«@lﬁg al the same time thes admittedly
beneficlal effeats conferred by the introdusiior of thég
sliphetic redicle.

Hartley ("Wetiing ené Detergeney", v. 15%; J. Chem,
300., 1938, 17€8) dcmonat:éted the solvent zction of
soaps end synthetio detergents containing long pareffin
chains on organiec substances speringly coluble in water.
Hartley pietures such solubility as bVeing due Lo the
veraffin chain lons collecting in lerge eccregates or
micelles In which the arease, ¢ll or other ovgaunle

subgisncos form liguid solutione. Althoush it may have
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no bearing on detergency, Hartley's work on the solvent
action of soaps and detergzenis has great significance
with regerd to the after-treatment of azoic dyeings with
soaps or cynthatic detergent solutions (Kowe, et al,

8§, Soc, Dyers Col., 1921, 37, 204; et_sequal.

Since improvexzent in the rastnesé to rubbing of an
azoic pigment involves the removal of the superficielly
precipitated pigment, and since soap, the common deter-
gent used, has solvent action on orgenie compounds, the
introduction of a long paraffin chain was considered of
special interest from the point of view of the production
of #&zolc dyes with inorcased aolubilify in soap solu-
tions, and therefore, with increased rubbing fastness.
If the aliphatic residue is introduced by acylating
a wono-2-Aydroxy-3-naphthoyli-p-arylenedienine, the
résulting naphthol will have an increased substantivity
by virtve of the carboxylamide groupe. Such nachthols
are of greater interest in view of the abundance of
aliphatic ecids in this country end the resulvant
cheapness of the final produet.

in view of these considerations it was thought

desirable to use in the synthesis fatty acids egain,
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put heving lower molecular weight such as caproiec,

oaprylio and capric. E£ince unsaturstion should normally
nigh substentivity having zood tinetorial power,end
syntheses have been effected using acids of the type of
oleio,lmiyed linseed 01l fetty acids and nanhthenie
acids. Since these ecids are known to confer good
wettins power (especially the last named) when suitebly
ased, 1t was antieiputed that these naphtholes will have
good penetreting power end as such should prove level
ayeing. Other factors fevourable to gsubstantivity such
gz the presence of a heterooyelic struoture and methoxyl,
have also been taken into acecount tc effeect the synthesis
of a few new naphihols

Nanhthol (I)
ol
coHn-{ 3-N Hoc(Cfl,)“C Hy

has now been svnthesised by sondensing mono-i-¢aproyl=p-

phenylenediamine (%)
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Ciy(CHy) conN-C >Nk,

1x)
repared by the reduction of seproyl-p-nitranilide (XW)

¢ (et co WL N

withﬂ-'hydrox:manhthois acid chloride, Usiug caprylie
and eapric acids ss above, ¥-2-hyviroxy-3-naphthioyl-N'-

ecaprylyl-p~phenylenediemine (IIX)

o
m(o uN./"}-N HOC (“h)‘c"*s

(IT)
and N-2-hydroxy-3-naphthoyl=-'-capryl-p-phenylano-

diamine {(III)

(\ﬂCoHN-C}'NHoc Ccn,) C Hy

(IT1)
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heve been prepared by condensing 2-hydroxy-3-naphthoyl

shloride with mono~N-caprylyl-p-phenylenodismnine (XI)

(x1)

and mono-N-cepryl-p-phenylenediamine (XII)

Chy () conm >N Ma

{(XIX)
thease boing obtainad by reduction of caprylyl-p-~

nitranilide (XVI)

CSFQSCCHVfV-<::>P”¢°;

(XVY)

and capryl-p-nitranilide, resvectively.
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G ”ch‘o”N‘ONoa.

(XVII)
With the seme obiect in view, i.s. of introducinz a long
paraffin chain, tetrahydroenscerdic acid, the hydro-
geneted product of anasardic acid (pentadecadleny£
salieylie 20id)(ef. Ruheman and Skinner, J. Chen. So00.,

1887, T663; Sweift, Proo. K. Akad. ’sionehspoen,

Ansterdam, 1921, 34, 165; Pillay, J._ Ivd, Chem. S90.,

1035, 12, 226) has bdeen ocondensed wiih mono=-2-hydroxy-

«Benevhthoyl-m-prenylenedisnine (XIII)

CO::ZHNQ

NH,y
(XI37) |
to produce maphthol (IV) (Tt Lo
oK
(\/QfoHN'C> HO
b NHoC~
(1) Gty
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In view of the 9-hydroxyearboxylic acid structure
end in addition Vo the loag peraffin chain, it was
expected that this ngphthol would have increased
substantivity and good rubbing fastness., It has since
been Tound thai, thousgh possessing advantages of eeasy
digsolution and brighiness of shade, the shedes obtained
were wealt; the fastness to rubbing was, however, very

200d., Nanhthols (V) has now been synthesised

H
"I\ NN Hoc (EH) CH=CH-CH,) - Cly

(V)

-

by condensing mono=N-oleyl-p-phenylenediamine (XIV)

c u3(cu,)7cu =CH Ccu;)7co HN-{ >-NH,

(XIV)

obtained by the reduction of oleyl-p-ritremilide (XVIII)

Chy(ew)ci = cn(ew) Cotn < >-No,

(XVIII)
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with /f ~hydroxynaphthoyl chloride, while naphthols
(VI) end (VII) were prepared by condensing linseedyl

-0}
SN
,-CDHN-(__'/
N"oc-C,s,Hz'

(VI)

O:)i‘;: -

NHOCC, H,

(VII)
end naphthenyl ohlorides with mono-N-2~hydroxy-3-
naphthoyl-m-phenylenediauine, resgectively. All these
naphthols presemtbdd no difficulties during dissolution
'and had good rubbing fastness. The shades obtained,
however, especially ia the case of naphthols (VI) eand
(VII) were weak. In view of the fact that nephthols
(IV), (VI) end (VII) where the substitution of aliphatic
chain had taken plase in the meta position in the
erylamide helf of the nephthol component gave uniformly
weak shedes, having poor light fastness, while
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possessing good fastness to rubbing, experimentel work
is being carried out to prepare the p-~isomers. The ex-
planation for this striking phenomenon probably lies in
the fact that these exert a stercochemical influence on
the ability of the molecule to be absorbed by cellulose,
It may e2lso be due, as pxpleined by Robinson and Mills
(Proc, Roy. Soge, 1931, 131, 576, 596) to the complexes
of the pets dyes being too large.
Naphthol (VIII)

0%,
L= CH
/ COHN Hoc.ck,)c_"

(VIIT)

has been prepared by comdensing <-furoyl chloride

(XIX)
H e CH
H:l\),‘j_oa

n
w1 th Mow/B-hydroxy-8-nephthoyl-u-phenylenediamine. Thie
naphthol is eharacterised by good subslantivity as

evidenced by the deep shades evailable from it in
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ecombination with Fast Red Salt TR (S5-chloro-2-amino-
toluene) snd Fast Blue Salt BB (4-benzoylamido-2:5-
diethoxyanilina). The dyeinss were characterised by
very good fastuess to kier-boiling ané light, but the
Tastness to rubbing vas & grade inferior to those
conteining the paraffip chein,

Introduotion of wethoxy grouns confers increased

an

substantivity/improved rubbing fastness. Nephtols AS-OL
(2-hydroxy-“~naphthoyl-g-snisidide),

/”\ H

\/I\/'C° HN 'C)

Naphtol AS-RL (2-hydroxy-3-nephthoyl-p-anisidide

oW
(:)::Lcon+¢ _->—°CH3

end Nephtol AS-BG (2-hydroxy-3-naphthoyl-2:5-dimethoxy-

QT eounS”

()C,M3

anilide!
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—n—\—\a‘]

give dyeinge faster in every respect than Naphtol AS

(Jeun<

this suvericrity bvelng necribed te the presense of the
methoxyl 2roups.

Nevhthol (1X)

OH
O un a sy
NHOC ?’ 3
OCH,

(IZ)
hespnow heen synthesised by condensing mono-N-2-
hydroxy-3~navhthoyl-m-phenylenediamine with trimethyl
relloyl chloride

ock,

HCe 'de

(o]
s
(x%)
The naphthol was charscterised by vnoor tinctorial

power. The rfastness to rubbing was good, but in view
KN
547-566-3(o43)
EAM
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of the weak shade, this 1s illusory.

Purification of the naphthols synthesised in this
reries wae effected dy diecolving them with the aid of
eloohol) end ceusiic sods, filterine and precipitating
vith hydrochlorie eci1d. The precipitste was collected
at the pump, washed free from acld end dried.

Dye triels using these new naphthols were carried
out using Tast Red Salt TR and Fast Blue Salt BB. Kier-
beiling was barried out in the omall high pressure kier
dasoribed by Dhinagra, Uppal and Venkataramen (J. Soc.
Dyers Col., 1937, 53, 91), the dyed yarn being affixed
to grey cloth in ‘mitation of coloured sarees. Festness
to light wes determined by mcthods elaborated by Bhat
and Ramachendren (J, Tnd., Chem. Scc., Indl, Ed,, 1942,

5, 11).

Vitrogen estimetious weve cerried out by the
micro-Kjeldahl method in the Pregl apparatus (Quanti-
tative Organie Micro-Analysis by F. Pregl, translated
by E. Fyleman, sesond eldition, 1930, p; 109). In the
case of the nitro compounds ssércellulbse in sulphurie
acid was used as the reducing sgent (ef. Forster,

Mehta and Venkataraman, loc. git. amd—Shat).



EXPE ENTAL

Preparation of Z~hydroxy~3-naphthoyl chloride was
carried by the method ceseribed by Bhat, Forcter end

Venkaterswen (4., So¢. Dyers Col., 1940, 5C, 16€) end
which comsieted in heating eouel perts of 2-hydroxy-
B-naphthoic acid and thionyl chloride over a water

beth for about 5 hours in the preseuce‘or a solvent
like petroleum ether (L.n. 60-70°C.) filtering and
allowine the acid chloride to crystsllice out in yellow
needles, m.p. 96°C. Coudensations with the various
anines were effected LYy heating the scid chloride and
the amine over gi 0il bqth for 2 hours in the presence
of a solvent like sq;went navhtha and al}oming:;éaetion
product to settlé‘hhé filteriﬁg off, Wherever the
yield heppened toc be poor, steam distilleticn of the
filtrete was effectad,

ol
Feown~"y
NH,

Mono-N-2-hydroxy-¢=-onaphthoyl-p-phenylenediamine
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used in a feow condersations was prepared by taking pure
Naphteol AS-BS (2-hydroxy-3-naphthoyl-m-nitranilide)
(%0 g.) in bhot weter (230 c¢.c.), acidified with glacial
acetic ecid (7 c¢.0.), iron Tilings (30 z.) being
slowly 1ntroaucéd sanéd the whole being refluxed for 3
hoursy more hot water (230 c.c.) deing added gradually
Auring refluxing. Filtration and concentration of the
aqueous filtrate gave a poor yleid. The iron oxide
sludge was extrasted twlce with absoclute aleohol using
290 c.0. each time and these extracts mixed with the
gon=ous one. The smwine wkhe'ee grystallised out was
recryetallised from dilute elcohol and gave A yellow
pletes, m.p. 193°C, (ef. Turski, B.P, 347,609).

Ceproyl ohioride CHg(CHp)4COC1 .

To gaproic eecid (20 g.) in a Geissler flask,
provided with an air condenser and calcium chloride tube,
wag added phosphorus trichloride (10 c.c.) and heated
over a water hath for one hour. The supernatant

caproyl chloride was collected by decontation.

Caproyl-p-nitrenilide (XV):
N\
CHy(CHy), CON__>Noy

(XV}
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Caproyl chloride (15 g.) was added to p-nitraniline

(16 go), Alssolved in dry distilled pyridine {39 s.o.),
heated over e water bath for 2 hours snd left overnight.
On pouring to ice und hyarosnloric acidé, en ¢oily yellow
nroduct separatéi wvhich wes waghed free from acid asnd
Toated with =odlum sarhonale to remove the unrecasted
fetty acid. 1t was finally crystsllised from dilute
acetic acid in pale yellow needles (18.5 ¢.), m.p.

53-56°, (¥ound: N, 11.6. C12H1g0sNs requires N, 11.86).

CHy(eny), co Hn-_ 5N W

(X)
To esoroyl=p-nitremilide (18 g.) was edded hot
water (150 c.c.) contsining gleaciel acétic ascid (12 c.c.)
end iren filines (18 g.) in emall lots at a time and the
contents refluxed for 3 hours, and thelproduot filtered
and the filtrate coneentrated to a small bulk. The iron
oxide sludge was extracted twisce with absolute alechol
and the extracts mized together. The amine (8.3) which



N

22

separated out was dried and used directly for conden-
sation with 2-hydroxy=-3-nephthoyl chloride.
N-2-Hydroxy-Z-nsphthoyl-N'~3aproyl-pn-phenylene-

diamige (I)°

No~"™
Cug(c Ha) conn-{_ 3-N hoc.-U

(1)

2~-Hydroxy=-Z-naphthoyl chlorids (7.5 g¢.) dissolved
in solvent naphtha (75 c¢.c.) was nixsd with mono-~N-
caproyl-p-nhenylenediemine (3.2 -.) also dissolved in
the seme colvent end heated on en oil bath at 1509¢. for
2 hours.. The produst that settled down (9.2 g.) was \
eollected 2nd vurified. It crystellised from scetylene
tetrachloride es pele eream coloured cerystalline powder,
m.v. 255-6°C. (Found: N, 7.8, Cg3Hs,0sNs requires
N, 7.4%). 1t gave a sreyich blue with alcoholic

ferric chloride.

Caprylyl-p-nitranilide (XVI):

Cs Hy CONH~ >N

(XVI)
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Cerrylyl chloride (ef. Asohen, Ber., 1898, 31, 2348)
(10 e.) dissolved in ary pyridine (30 c.c.) was mixed
with p-nitroniline (2.5 2.} elso dissolved in the same
solvent, heated for 2 hours and left overnight. The
aroduct obtained on pourine into ics and hydrochlorie
asid was treated with sodiua carbonate and. orystallised
from aloohol in light canary yollow needles (12.2 g.).
Tt melted at 70-729C, (Fouad: N, 10.3. Cj4ligouzNz

requires N, 10.6%).

Mon()"’N-:gf\‘;‘ rvlvl=n~-ph

CHy- (cug‘- corn nN-_ONH,

{XI)
Moﬁo-ﬁ-ceprylyl-g—phenylenediamine (0.4 2.) was
obteined by redueing caprylyl-p-nitranilide (9.0 g.)
with iron énd seceties agld as previously described. It
orystallised from &ilute alcehol in pele brown needles
melting at 97-98°G. (Pounda: ¥, 11.7. O14Hpe0M

requires Ne, 11.9%).



Chy ((u,_)‘CD HNC,-Nnoc-CQ

(1I1)

To mono-M-caprylyl-p-phenylenediemine (& g.) in
solvent nachtha (40 ¢.c.) was sdded 2=hydroxy-5-
naphthoyl chloride (4.1 &) dissolved in the same solvent
and hested on o0il bath for 2 hours. The precipitate
obtalned on cooling was washed with benzene and the
navhthol recoversd by flltration. The purified preduct
(5.2 g.) crystallised frox acetylene tetrashloride. The
pnle brown orystalline powder moltad at 251-52°0.
(Found: N, 7,1. Oggilaggigliz requires N, 6.9%). The
aleoholic solutlon gave an olive green colouration with

ferric chloride.

Sapryl-p-nitranilide (AVII):
CH, (Cn;)8 CoHNL__»NO,

(XVIX)
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Capryl chloride (10 g.) dissolved in dary

pyridine (30 c¢.c.) was mixed with p-nitraniline (7.2 g.)
also dissolved in the same solvent and left overnight.
On pauring into 1iee end hydrochloric acld & pale yellow
oproduet sevarated, which was treated with sodium
carbonate and ervstallised from aleohol in pale dbrownish
yellow necedles. The nroduet (14.8 g,) melted at

00-01°. (Found: N, 0.4. O1g¥s,0ally requires N, 9.6%).

Mono-N-cepryl-n~phenylenediemine (XIJ):

Cl—l—3(a+,)%co N D-NH,

(XII)
Capryl=-p=-nitranilide {12 g.) was reduced with iron
and acetic acid in the usual manner. The product (7.3 g.)
erystallised from alecohol in brown needles, melting at
105-106°. (Found: N, 10.3. CjgHoc0My requires N, 10.6%).
N-2-Hydroxy-3-nephthoyl-N'~-capryl-p-phenylene-

diamine (III):
onN

(I11)
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dono-l-gapryl-p-phenylenediamine (5.2 g.) in

solvent naphtha (40 ¢.c.) was mixed with 2-hydroxy-3-
naphthoyl c¢hloride (4.1 %.) and heated over an oil
bath for 2 hours. The reaction produet thet settled
down was collect?d et the pump (3.7 2.). It erystal-
lised from scetylene tetrachloride in small needles,
melting at 246°. (Found: N, 6.3, CppHzpOsls requires
N, 8.5¢). It zave a bluish green colouration with

ferric chloride.

Oleyl-p-nitranilide (XVIIT):

CHy m) c=culeny) conn < >-nNa,

(XVIII)

Oleyl chloride (ef. Aschan, Ber., 1898, 31, 2349)
(18 2.) was added to & solution of p-nitraniline (8.3 g.)
dissolved in pyridine (45 e¢.c.), heated over a water
bath for 2 hours and left overnight. The produet
obtained on pouring into ice and hydrochlorie acid was
found to be oily. It was teken up in gbther and
washed repeatedly with dilute hydrochloric acid to free
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from nyridine washed free from macid end dried in the
deninantor, Tt remained mainly eas a highly viseous oily
mass of zolden yellow colour (14,8 gede (Found: W, 7.3,

CoaMlanlally Tequires ¥, 7.08).

Yono-i-o0levl-p-phenvlenedismine (XTV):
| 4 . . C '
CHy \cyz)7¢,4/ s C (6#2)7 OHNL INH,

YTy
iy

Oleylep-nitranilide (10 =.,) was reduce’ by the
usual method to yield the msine (€.2 g.). This
ery=tnllised fror dilute mleohol in nele brown coloured
needles which zet to & semi #0118 mass on attempting to
1solate. it peve a meltine point 67-69°. (Foumd:

/0 W, 7.3. CgollgnONg requires M, 9.57).

N-2-Hydroxy-S-naphthoyl~N'-oleyl-p-phenylene-
diemine (V):

oH
mcomv{:}m{ ve. (C/-U CH: CH. (c//; cH

(V)
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2:0-g.
g-Hydroxy-s-naphthoyl chloride (2.9 g.) in solvent

naphthe (50 c.c.) was added to mono-i-oleyl-p-phenylene-
diemine (5.2 2.) also dissolved in the same solvent and
refluxed for 2 hburs at'150°c. The product separating
out on codling was gollected by filtration. The
naphthol (3.8 g.) erystallised fron acetyleme tetra-
echloride in pale grey orystalline powder, m.p. 236-37°C.
(Found: N, 4.9. OgghggOgliy requires N, 5.2%). It gave
a green colouration with ferrie chloride.

N-2-Hydroxy-3=naphthoyl-N'-linseedyl-m-
ohenylenedisminetVI):-

Oy

NHOC-C\ 1y,

(VI)

To linseedyl chleride (10 g.) prevared in the
usual way, wes added mono-2-hydroxy-3-naphthoyl-m=-
phenylenediamine (9.2 2.) dissolved in solvent naphtha
(50 cec.) end processed in the usuel way. The cream
coloured product (8.4 g.) erystallised from scetic acid
as erystalline powder melting at 185-86°C. (Found:

N, 5.4, ®B5MWM4 @R requires N, 5.2%). It gave an
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olive green colouration with ferrie chloride.

N-2-Hydroxy-3-navhthoyl-N'-naphthenyl-m-
phenylenediemine (VII):

Y::]::):::1u+«~<::>

NHOC -G W,

3
(vix)

Mono-2=hydroxy-3-naphthoyl-m-phenylenediamine
(7 #.) dissolved in solvent naphthe (75 c.c.), wes
refluved for 2 hours with naphthenyl chloride (5 g.) also
dissolved in the same solvent. The yellow coloured
product that separsted on sooling was collected at the
pump. Filtretion wes slow duve to the sticky neture
of the product. It was treated first with pestroleum
ether (b.n. 60-70°), then with aleohol to remove any
unreact=d nenhthenic acid and finally with dilute
hydroshloric acid to remove any free basé. Tt
erystallised from glacial acetie acid as yellow
eryztelline rowder (5.2 =.) melting at 18%-849,
(Founa: W, 5.7. OmgHra0gls requires N, 5.9%). It

gave a hluish sreen colouration with ferric chloride.
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o=N=2~ - - hthoyl-N'~-tetrah -

-m-phe dlamine (IV):

(IV)
The acld chloride of tetrahydroanscardic acid
was prepared by refluxing tetrashydroanacardic acid
(3 g.) in petroleum ether (b.p. 60-70°) (25 c.c.) and
thionyl chloride (5 c.c.) over a water bath for 2 hours.
The resultant viscous acid ehloride was directly taken
up for condensation.

Tetrehydroesnacardyl chloride (3 g.) was dissolved
in dioxen (%0 c.c.) and to this was added mono-N-2-
hydroxy-3-naphthoyl-m-phenylenedianine (2.5 &.) and the
gontents heated over a water bath for 2 hours. The
brownish product that settled down on cooling was
sollected at the pump end the filtrate poured into cold
water. MNome of the substance was separated out. This
wae added to the resiéue fbdnined by filtration. This
erystellised from acetic ecid in ercam coloured nlates

which did not melt below 700°C. (Found: N, 4.5.
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CzgilggUq iz Tequires N, 4.6%). It gave a greyish blue
colouration with ferrie chloride).

F 3 hl i AIX):

Hc-r‘\(“
lrc\\ﬁ/c:Cocl
(XIX)

Furoic acid (5 g.)

was refluxed with thionyl
chloride (50 c.c.) for 3 hours over a water bath, the
excess thionyl chloride removed by distillation under
vacuum. The resultant furoyl ohloride was used
directly for condensation with mono=N-2-hydroxy-3-
naphthoyl-m-phenylene diamine.

N-2-Tydroxy=-3-naphthoyl-N'-furoyl-m-phenylene=
Qiemine (VIII):

{’\T/\ on
LeonnsdTy  ween

~
hd Anoc-c g‘cu

(virx)'
Furoyl chloride (5 z.) was ocondensed with N-2-

hydroxy-S-naphthoyl;N‘-grphenylenediamine (10.7 g.)
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dissolved in solvent navhtha (75 c.c.). The resultant
brownish grey product (9.8 =.) was purified in the
usual way., It erystallised from dilute acetic acid in
rectengular yream coloured plates melting atl 220-221°%.
With ferric chloride it geve & green ceolouration.
(Found: N, 7.4. GCgoHygOylp recquires i, 7.5%) .

N-2-Hydroxy=-3- gphghoz}—N'-trimethylgalloxl;g:_
phenvlepedisanine (XIX):

oM
| conn=C_» Qehy

(XIX)

Trimethyleallioyl chloride (% #.) was dissolved in
adtrobenzene (20 ¢.c¢.). To this was added mono-N-28-
hydroxy-S-naphthoyl-m-phenylenedianine (4.3 z.) and
aqpydrous sodium scetate (4.5 g.) and the contenis of
the flask refluxed for 3 hours at 250°C. A small
guantity of greyish brown product that gettled down was
filtered off and the filtrate steam distilled. The
substance recovered by stesm distilletion appesred more

" deep in colour then the first. The product (6.2 )
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was boiled with water to remove any trimethyl gallie

aclid and then treated with hydrochlorie acid to eliminete

the uanrescted amine, The nephthol thus recovercd weas

purifiecd in the_usual way. I crystellised from a mix-

ture of acetylene tetrachloride and benzene in tiny

pale grey coloured needles, which did not melt telow

330%. (Found: N, 6.3, Cggilgg0glip Tequires N, 6.0%).
Gallic acid was first methylated by the usual

method (of. "Organie Syntheses, Collective Volume I,

p. 522, 1932)., It crystallised from water in colourless

needles melting at 167°C.

T a XX):
<)CJ§
OCH3
{Xx)

Trimethyl~-allic seid (5 g.) (1 mol.) was mixed
with thionyl chloride (10 g«) (3.5 mols.) and
refluxed. for 3 hours, The excess thionyl chloride was
removed by distillation under veouum and the :esultant

ecid chloride cfystallised from petroleum ether
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(bepe 90-100°) and dried under vecuum in a desicecator.

It meltea at 78°C.

Dye trials: |

No diffieulty was experienced in effecting
dissolution of any of the naphthols synthesised in this
series. Although it was noticed that both the "hot"
and the "cold" methods could be used with case, in
vractice it wes found advaentageous to adopt a combi-
nation of both the methods %o effect dissoclution. The
sdvantage lay in the faet of rapid maninulation with
clearer resultant solutions, Impregnation was carried
out for 15 minutes at room temperature (30°C.) on
single 20's bleachsd yarn, im a materiesl liquor ratio
of 1:20. At the end of the period, the material was
removed, hydroextrseted end split into two parts; one
part was developed in a 3% solution of Fast Red Salt TR
end the other in Past Blue Selt BB, each containing 1%
Digzopon A (on volume), washed in aold water and soaped
at the boil for 15 minutes using 0.8% soap solution,
woashed end dried.

NMethod of dissolving the maphthols: The naphthol

{2 g.) wes pasted up with methyleted spirit (& o.c.) and
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to this was added ceustic soda (Z2.54) (2 c.c.).
Stirring of this wes done for ebout © minutes when a
gear solution resuvited., This wes poured in a thin stream
with goonstant etirring, intc werm water (150 c.c.)
containing causfic soda (3 e¢.ec.) and Turkey Red oil

(¢ cuc.). Keeping @side a few minutes led invariebly

to & clearor solution. It wee then bulked up to [

200 e¢.c.) with cold water, Impregnstion was csrried out
for 15 minutes at room temperature (30°C.) on single
20's bleached yarn, in a material liquor ratio of 1:20.
At the end of the veriod, the materiel was removed,
hydromxtrected and split into two parts and developed

in a 3% solution of Fest Red Selt TR end Fest Blue Salt
BB, sonteinine 1% Diezopon A (on volume), washed in cold
water and soaped at the boil for 15 minutes using 0.5%
soap solution, washed snd dried. In Table Iate recorded
ohservations as regards the colour of the naphihol
solution and the coelour ou yara, while-in Tabvle II the
shades obtained by development with Fast Led Salt TR

and Fast Blue Salt BB.

Tavles/ / ot
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Kier-boiling:
Kier-boiline was carried out in the small pressure
rier described by Dhingra, Uppal end Venketavaman (J.

So0. Dvers snd Col., 1987, 58, 91). Imitation "sarees"

were made using erey long cloth, the dyed yarn from
each semple of naphthol synthesised, constituting the
eoloured border. Desizing of the "carees" was effected
by steepine the material overnicht in a 0.285% solution
of Viveral L Cone. to which an addition of 1% common
salt (on volume) was mede. Initially the desizing

beth was maintained for a period of 3 hours at 5009C. and
then gin the cooling bsth for the rest of the period.
The "sarees" wers removed, weshed thoroushly in cold
water and processed in the kier for & hours at 70°C.
using a soncentration of 1.5% soda ash (on weight of
material uéed), washed and dried. The gradinzs of the
sgnples was then dome by visual method ss sugsested by

Forster, Mehta end Venkateraman (J. Soe. Dyers Col.,

1938, 54, 209). The festuness grode and chenge in
shades are resorded in Table III.

Tabla //;
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Advanteges of the introduction of a long chain
gaturated fetty scid amide group in the p- or m-
pogition to trc nephthoylamido group was demonstrated
by the hish fastness grade of aaphthols(I), (LI) and
{(ITI}. The nre;ence fof unsaturated linkeges avpear %0
he a disadvanta~e as svideased Ly the infefior fasiness
of nevhthols (IV), (V), (VI) and (VII). Hetlercoyclio
rines in a naﬁbthol nucleug led to increased substanti-
vity and good fastness to kisr:boiling, as was shown
by nephthol (VIII), the dyeing from which was not only
shsrecterised by depth of shade, but also by high grade
of fastness (4-%). Acylation of an amino group by an
acid heving heterocyslie structure would thersfore prove
t0 he an advantage.

Az between the combineation with Fast Red Salt TR
and Fest Blue Salt BE, the advantags elways was in
favour of the latter, due avidently to the presence of

the hengamido and alkoxy groups in Fast Blue 3alt BB.

Festpess to rubbing:

Pubbing fastness teste were.carried out asccording
o0 methode decerided by Forster, Remachandran and

Vonkateresmen (J. Soc, Dyers Gol., 1933, 54, 218), in




which the padded revolving arms of a Kleinewefer
mercerising machine provided the necessary movement of
the yarn, the tension of the letter being adjusted by
shifting the movable arm to the desired position. A
stout wooden shoe, the curvaturs of the underside of
vhioh corresponded to the convexity of the roller
surface and was padded with sn inner layer of flannel
end an outer layer of bleached drill with the twill
side in immediate contact with the yarn, %he roughness of
the twill faciliteting maximum rubbing. " The shoe was
suspended from the centre of a lever, one end of thoh
was swported by the frame work of the machine and a
6-1b, weight was suspended from the other end. Rubbing
was carried out for & minutes And from the intensity
of the streaks obtained, and comparing against the
rubbing obtained in the case of the standerds, the
dyeings were graded for rubbing fastness.

Standard dyecings adopted were the following;
the figures within brackets referring to their grades
on the basis of nitrogen assay before and after rubbing:
Naphtol AS and Fast Blue Salt BB (2); Naphtol AS~-SW
and Fast Red Base RBE (3); Naphtol AS-OL and Fast Red
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Salt TR (4); Naphtol AS-RL and Veriamine Blue Salt B
(5); and Nephtol AS-SG end Fast Red Salt B (6),
representing a loss of nitrogen of 16-20; 13-15;

6=15%: 2-5 and less than 2% respectivsly. Wherever the
nitrogen assay éas not quite conclusive, or not carried
out, as for instance 1n.the case of grade 6 (Naphtol
AS-8G and Fast Red Salt B) relience weas placed on
visual observation., In Teble IV are given the fastness

grades of the dyeings.

Table IV/
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The rubbinz fastness of the dyeings from the
naphthols synthesised im this series, barring naphthol
(VIIT) (the X-furoie nmcid derivative)wes mood, indi-
eating the beneficial effects due to the presence of a
long chein fetty acid radicle. Any improvement in the
rubbing fastness of a naphthol dyeing is known to depend
to a large degree on the effective romoval of the super-
Tielally precinitated dyestuff. Soap, the common deter-
gent uvsed in the after-trecetment of naphthol dyed
material, is according to Hartley (loc. cit.) exercises
& solvent assction on eorganic compounds. The introdue-
tion of a long paraffin chain, ae in the case of the
naphthols under discussion, was helpful, as organio
compounds exhibit a tendensy to dissolve in solvents
having structurel similarity to themselves, The high
grade of fastness exhibited by naphthol (IX) is rather
rmieleading. It is mainly due to the week shede obtsined
end as such no safe conclusions could te drawn from it.

The derivatives conteining unsaturated linkages,
berring naphthol (IV), rave & slightly lower grade of
fastness., This, hovever, does not represent any seriesecs
lowering of the grade and in any case i% is no argument
against the introduction of unsaturated linkages, as
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with aslightly prolonged treatment, the next higher
grade could no doubt be resched,
Nanhthol (VIII) exhibited only a moderate fastness

to rubbing. Introduction of a heterocyclic struecture

in the naphthol nucleus therefore would not appear to
have any speclal advantage as far as this lastness aspect
is concerned, although in the absence of syntheses of
more naphthols with similar stpucture alons with their
- and m-analogues, no generalisations could bhe iade.
It should, however, be realised that rubbing fastness,
as in the case of light, would depend to a eertain
extent on the depth of shade, which in the absence of
speoiel linkages es in naphthols (I), (II), (III),

(IV) end (V) might leed to higher rubber. Naphthol
(VXII) ( )(~furoic aci1d derivative) giving & shade with
Fast Red Salt TR and FPast Blue Salt BD much deeper than
any of' the foregoing, micht aceount for the =zlightly
infarior grade. Experiments are in pppgress to synthe-
silse more naphthols of this tyre with the acidamide
group in the p- and o- vositicns to the naphithoylamido
group snd to study the fastness vropertids of dyeings

obtained from them.
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Fast ht:
Fastness to light was determined by methods

described by Bhet end Remschandran (J. Ind. Chem. Soc.,
Indl. ®3., 1942, 5, 11). The dyed materiel was elosely

wound on thin csrdboard 3 1/2" x 2 1/2" and mowmted on
$0 speciel metallic frames which allowed of half the
sample being covered =nd the other half exnosed
suspended in the speeially desipned chamber of the
Celieo Printers' Association's Fadeometer. In the
latter the souree of light is an enelosed carbon are
surroundad by a single annular exnosure chamber. The
inside wall of the oylindar consisting of a double glass
screen with water oiroulating.between the zlasses. The
outside wall is 21so water cooled. The air in the
chamber is humidified by means of a heatable water tray
forning the bottom of the apparatus, with a fan revol-
ving over the surface of the water. These devices allow
the temperaturc snd relative humidity of the atmosphere
surrounding the samples to be controlled and regulated.

The reletive humidity in the chamber wes maintained at

80%. The samples were exarmined at frequent intervals

and removed es soon ae there was visible fading.
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Barring naphthols (V) end (VI) and the Blue BB
combination of naphthol (TII), all the others exhibited
pood fastne=s to light, In view of the bensficial
affects which tﬁe elknxv group is Xnown to exert
towards fastness to lisht, the vpoor fastness of the
Blue BB combinetion in the case of naphthol (III) is
inexplicaeble. Lisght fastness ie known to devend on
depth of shede and the enomely wey be explained by
inferior denth of shede obtained in the case of naphthol
(IIT) 2¢ against (I)end (IX). The seme exvlanstion
could be given for the noor faestness exhibited by
papbthol (IX)., Methoxy groups are known to introduce
ineressed facstness to light as evidenced by the higher
fastness grades of ocombinations with Naphtol AS~RL
(2-hydroxy-3-naphthoyl-p-anisidide) and Nephtol AS-BG
(2-hydroxy-3-naphthoyl-2:5-dimethoxyenilide) over
Hephtol A8 (2-hydroxy-Z-nephthoylanilide)!. Naphthol
(IX) zave very poor shn@es, hence the poor festness to
light.

~ Plurality of double bonds, though conferring
beneficial effects as regards solubility, vould not

appear to be a favourable factor as rezsrds Tastness
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to 1ight. Naphthols (IV), (VI) and (VII) exhibited
only poor fastness to light as against naphthol (V)
(the oleic acid derivetive) whish gave a grade 4-8,
i.e. good.

Naphthol (VII) is remarkeble for the high fastness
exhibited by both the combinetions. As between Red TR
and Blue BB, the lutter shows up to great adventage,
due to bhe edmittedly beneficial effects of the alkoxy

group present in the latter.
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Part I
Dyes derived from osshew nut shell oil,
INIHODUSTION

Gashew nut 1s the fruit of an ever green treey
Apsesrdium oceldentale Linn,, which is indigenous to
Central end South Amerisa, but believed to have been
introdnced inte this eountry by the Portuguese., It 1o
valuned nertly on asceount of its sum (cachew sum),
claimed to be a substitute for gum arsbis, its fruit,
which has & pleasant teste, and above all, for its seed
oricinally valued for the kernel and now priced highly
for the oil extruded from the shells, Thie 0il heas
been used, in view of its known protective sction, to
goet boats, floors 01_13 refters agsinet the raveges of
white ants,

Staedeler (Das Annelen der Chemie und der phermscie,
1884, §3, 137) attempted to study the chemicel composi-
tion of the oil. FHe isolated two constituenis, oni an
acld, which he termed "snecardic acid™, constituting
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90% of the oil, and the remaining 104 was termed
"oardol”, a substance meinly phenolic in charaoter,
Ruheman snd Skigner (J, Chem., Soo,, 1887, 51, 663;

Ber., 1887, 20, 1861) end “udborough (J. Ind, Inst, Sc.,
1923, 5, 133; Chem, Abs., 1923, 17, 1797) indicated that
anacerdic acid was a hydroxycarboxylis acld and geve it the
molecular formula Jgplizels. The isolation and hydroge-
nation of anacardic acid eand 1ts decarboxyletion products
were carried out by Smit (2rogc, Acsd, Sc, Amsterdam.,
1931, $4, 16%), who considerod en-moardic scid to be =
homolosue of salieylie aeid having an alkyl chein CjygHag,
attached to the nucleus. Pillay (J. Ind, Chem, 500.,
1938, 12, 228) oonsidered that the alkyl chain was ortho
to the hydroxyl, but this has boen disputed by Gokhale,
Patel and Sheh (Surr. Sei., 1940, 3, 363), who claimed
the gets position for the alkyl group and proved this
by preparing the tribromo product of tetrahydroanscardol,
while the ortho snd peta produots would give only dibromo
oompounds. The esrboxyl lies in all probabdility

between the hydroxyl and the alkyl groups in view of the
dirfiou.ltteo experienced in direct esterification.

Bxtreotion of cachew nut oil has been mainly
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eonfined to the hot roasting process and the oils es
marketed epvear as highly viscous, not much varyimg in
colour from all eppearing ss deep brown coloured pro-
ducts, containins tarry snd other impurities. The ane-
cardiec acid contente of these oiles have been generally
stated to be very high, as much as 90%. Patel and his
eo-workers (J, Ind te S5oi., 1922, 5, 152) obtained
the oil by extraction with ether snd e¢laimed that, as
azainst the commercial oils (extraoted by hot methods),
the former contained anscardic ecid to the extent of
90%, while the latter gave a value of 1&%¢. The present
anthor has made a study of the oils obtained by various
methods of extresstion, viz., extraction with solvents
(eleohol) in the ¢0ld and in hot, by pressing in em
oil press, extraction of the residual shells with
slochol, as also a few sarples obtained from & wvariety
of sources known to employ hot methods, for their
anacardic scid contents, and he could not confirm the
resulte cleimed by Patel and his co-workers. In
assaying the sneoerdic acid eontente, the simple titra-
tion method against cuastic soda, the oil deing dissolved
in neutrsl sleohol, was adopted. Of the eight samples
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examined by the suthor, none was found to give a value
more then 607, end curiously enough, the cold extracted
oils gav: a lowar percentoge than the hot extracted
commercial onoe; although among the latter there were
semples giving a.valun es low as 7¢. The resulte are
recorded in ¥Tadble I of the experimental part,

Cashew nut ©11 has nov considerable conmercial
slgnificance as a raw material for verious synthetie
schemes, Harvey was the firet to use this oil in the
manufagture of varnishes and impregnating materisls
known as "Hervel®™, "0Oilstop” and "Cerdolite", Its
commerciel utility is based on ite adbility to polymerise
when heated at 100-200° with an acid or an elkaline
eatalyst, and Tormetion of condensation produsts with
aldehydes, becsuse of its phenolic constituents,
Harvey's numerous patents (U.,5,P°, 1,726,724; 1,725,793,
1,725,795; 1,977,826; Jan, P, 285,18%; Uso,°, 1,771,785;
1,771,786 and B,7, 272,509) make olni- for the use of
the 01l as & substitute for shellac, a quick drying
ocating msterisl, as substitute for rubber, as plastiol-
ser for oellulose products, sulphur, resins, rubdber and

waxes end also as a water proofing agent.
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Ansocardie seid, the essentisl constituent of
eashew nut o011, has marked wetting and detergent pro-
perties (Venkmtaremsn, Curr. Sei., 1999, 3, 288;

Oondhy and Venkateraman, ibid,, 367). The ortho-
hydroxycerboxylie ecid strueture end ethylenic bonds

in this acid ~ould lead to good substantivity, and its
longz paraffin ochein residue would lesd to bdetter rudbding
feotness OFf the ezoie dyes from narhthols ocontaining
the anscordic seid residue, The materisls prooessed
with these dyes will be lese liedble to mildew attack in
view of the bsoteriecidal and inseoticidnl properties

of anncardic rcid and its derivetives (of, Gandhi end
Vonkataraman, loce oit,).

The structurel similarity of enecardic asid to
salioylic acid was utilised by Gandhi (Th.D. Thesds,
Bombay Univ., 1941 ) to prepare a serics of antisepties
g/ t0 be .used in textile vrocessing. It wac anticipated
" , jythat the sodius selts of this asid would also behave
" asa good wetting egent. Its poor resistence to hard

water, hovever, allows only of restriected socope in

this direction. _
Az @ substitute for saliecylic acid in the
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fienufacture of dyes, snscerdic scid should prove useful.
Its loneg eliphatie ohein should also prove helpful in
getting dyeinees with pood resistence to rubbine if ana-
orrdio residue were introdused in a naphthol nueleus.
Navrhthol (IV) (fnrt T of thie thesis) where the eondensnr-
tion has been effected bhetween mono=-N-tetrnhydroanascardyl

m-rhenylenedismine and ﬁ-hydroxynanhthovl chloride to »nro

OoH
Cco HN-Q Ho

NHOC

<5 Hy
has fustified the assumption, the rubdbing frstness grede

duce

of the dyeine with Faat Red “alt 4R and Fest Hlue “elt
BB being (4-%). The adventeges of the introduction of
alkyl chaines hes been recornised to impart to wool dyes
enhanced festness to wet! processine., The carbolan dyes
of the i. Us I. contain incorporated in the dye nucleus
alkvl erouns containine 34 to 0gg, either direstly
attrohed to the Aye nuoleus or to o nitrosen atom or to
oxygen or sulvhur, as alkyl ethers or thinethers or to
carboxylic acid a= ecters.

Ago-chrome mordsnt dyes have been propared by uti-
lisine the lakinz effect of the eerhoxyl nfoun with or
without an g-hydroxy group. Secondary components

employed among others, in their syntheses, are
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phenols such as £ =naphthol » vhich give g-hydroxyazo

eomnounds, salieylis and eresotiniec scids. Aligarin Yellow

e NG, CooH
. N=N—4 >.o;4
//1 A s |
Mﬂﬂ Alizarine OUrenge R
W,ul{‘ ’r CooH

jci,-fﬁ 24 o,N+ NN=N yoH

are prenared from diazotised m- and p-nitranilines and
anliovlio noid. ‘’nacardic ecid po=cessing an additional
fenture in the form of an aliphatic residne should, in
view of the sonciderntions aforementioned nrove very
useful. Comnounds (V), (VI), (TX) and (XVIII) heve

heen nrenared

et

Ht(aac O N = N-G

Clﬁ' H27 L
A

Hool Nz W
c_H co <y
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Ho S
Hoo< hi:fV“{__g;
(IS ”3:
(IX)

(XVIII)
by couvling diazotised 2:5-dischloraniline, X=nephthyl-
amine end benzidine with anecaerdic and tetrahydro-
anescardic acids,

The Goelety of Chemical Industry in Basle (The
Cida) have synthesised new types of Naphiols not based
on the g~hydroxyearboxylic seid model. Typleal of such
attempts ere the three valuable Ciba Naphtols 53, -T

and SO
ok ax

TN
<:>con~~C:}4C:>N"°C*<_(

3
("3

} Cibe Naphtol &I
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X 5y ntoeL Y
o< T A,

Ciy ~

Ciba Hephtol 7

Ciba Haphtol 50

obtained by condensing 2 mols. of p-eresotinioc acid
(4=hydroxytoluene=3=anrboxylie escid) with 1 mol. of

benzidine, tolidine and diemisidine respeotively
 AF, Py 727,003; O,P, 565,340) yielding usoful deep

' brown shades when trested with suitable diamzo salts,
Cresotinic ansid has struetural sinilarity to anacardie
acid end therefore should eesily lond itself to similar
syntheses. Since anacardioc acid is chean and available
in sbundence, these naphthols should be reedlly
aveilable, Anacerdie and tetrshydroannonrdiec acids

have now been condensed with bases such as B-chloraniline,
benzidine, dehydrothiotoluidine, and mono=N-2«hydroxy-3-
nephthoylep-phenylenediamine to produce compounds
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St 57 . Gstag
(1)
ou Ho
Q«-ﬂ\m —OC sl Q
Gl Crltr
(1I1)
$e ol
OwHN C}c g SO"“
CGS 2)
(VII)
oH Ho
conn—{_ >K__pNHOC-
QS ”3, C"j HX\
(VIII)

Azo dyes in substance have been prepared by coupling
compound (II) with diazotised 2:5-dichloraniline to

prodmo (IV)
A H _ Ho
W el - < NNz N'Q;"N-{_\/—C>'NHOC'Q~N N‘C/

,].Rff A Gk, (VL 2)
(IV)
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and N-2-hydroxy=3-naphthoyl=N'~tetrahydroanecerdylen-
phenylenedienine with diazotised 2:5-dichloraniline to
produce (XVI)

N {
ri::rq—<::2k
oK

QU wy 5

NHoC -
GsHsy

(xvI),

Other compounds prepared ere (XII), (XIXII), (XIV)
and (XV) by condensing m~pentadecylphenoxyacetyl-
ehloride with p-nitraniline (XII)

v-No©O

{:IoaﬁponN-<_Jf

2

(IS'”y
(XII1)
and (XIII) by reducing (XIX)
L (:IOUﬁﬁDHN )N
f&aﬂ‘.i(-'
% ok,

(x111)
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and (XIV) by dbenzoylating (XIII)

rou,_fo < >-Nwoe{ >

Gty
(xXIV)

and (XV) by condensing(XIII) with K-hnrmn-phthoyl
ehloride to obtain (XV)

| .
mﬁoHN—QNHOC-CHLOO

(
Cyc ¥,
(xV) .SSt

Tetrahydroanscardol has been methylated to

produce (XVII)

Cog My,
(XVII)

‘.o

and attempts ere being made to nitrate it to produce

5!/// %—
on< ot
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whioh on reduction will give the amine
C My,

reo S’"H:.

and this could be condensed with / ~hydroxynaphthoyl
chloride to yield

OH
-COHN Qowg
G "3«

Such & naphthol would resemble the commercial Naphtol

AS-RL
oH
wcafw -<:_>'°°"s

with the exception of the alkyl chain, the latter
giving 1t the added advantage of excellent rubbing
fastness,

Examination of the dyeing properties of the

various compounds synthesised are under progress.
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EXPERIMENTAL

Preparations of cashew nut shell oil desoribed in
literature are tedious and time consuming. The rossting
method of o0il extraetion led to partial polymerisation
of the 0il and decerboxylation of the anacardic acid
present. Gandhi (Ph.D. Thesls, Bombay Univ.) adopted
a dual method of expression in a hydraulic cement
testing epperatus end extraction of the residusl shells
in lignin, in = Sorhlet. The yield by this method was
30.4% on the weight of the shells.

Two new methods have now been developed for the
preperation of the oil. In the first case, cashew nut
ghells out into small bits (100 =.) were shaken with
alcohol (400 c.c.) at room temperature (30°9C.), and
left overnight. The alcohol was decanted off and the
residue in the vessel treated acain twice using alceohol
(%00 ¢.0.) each time, the duration of treatment in the
latter case being 30 minutes. It was noticed that,
while the first and second extractions zave fairly

deeply coloured solutiqép, the third was coloured a pale
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brown. The extresets obtained from all the three dis
cases were mixed, filtered and the ¢il collected by
distilline off the sloohol under vecuum. The yield by
this method was 32%,

Singce the ;bon method involved application of
heat with resultant polymerisstion of a portion of the
oil, an attenpt was made to confine the extrection emnd
collectddn of the ofl to room temperature (30%3.). The
orushed shells (480 g.) were trested es in the previous
case with sloohol (900 c.0.) and filtered, The filtraee
was sheken with common salt solution (f%) in e& seperating
funnel to effeot the removel of aloochol, salt bdeing
added to avoid emuleificstion and oonsequent loze in
yield of 0il which would result, if water eslone were
added. The lower layer resoved and the aloohol recovered
by distillstion. The upner layer wes filtered throush
asbentos end dried in a desiocator under vecuo., The
yield by this method was 383,

Agoording to Ruhemenn end Skinner (Ber., 1887, 29,
1861) end Sudvoroush (J. Ind. Inst, Sei., 1923, £, 1234
Chem, Abs., 1922, 17, 1897) the oil contains enscardioc
acid and "eardol™ whioch is prodably e mixture of phenolie
and other oorponents, Pillay (J, Ind, Chem, Sosc., 193%,
12, 226) found that cashew nut shell ofl contained
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anacardic acid to the extent of 99%. In view of this
fect and since the value of en oll would mainly depend

on its anscardic acid content, it seemed of interest to
examine the oil extracted by the above methods, a sample
obteined by presiing, the Yoil extrected from the
residual shells gttor pressing and samplec of oils
received from & few reputed dealers for their enscardie
acid oodtcnts and iodine velue; the former was determined
by direct titretiom of the oil dissolved in agueous
alooholic solution end the latter by ¥Wij's method. A
new rapid method for determinetion of iodine value
sugzested by Jesperson (J. 500, Chem. Ind,, 1942, 61,
118) 4id not give satisfactory results as the emd point
could not be deteected with any degree of sertainty.

The results are recorded in Table I.

Table I/
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Iable I
Sgmple Colour lodine value a
resent
I Extracted with Reddish 175.6 43.0
aleohol brown
II Obtained by Deep red 18342 57.5
pressing brown
IITI Obtained from Pale red 171.3 50.0
shells from 11 brown
by aleohol
extraction
IV Hot vressed Dark brown 185.8 2.8
v A Choeolste 218.4 7.0
brown
VI B Olive brown 184.5 B8
VIii c Blackiesh
brovan 176.0 60.0
VIII D » -176.2 68.1

Sinoe none of the oils snelysed exhibited emy
tendeney to behave as drying oils in spite of their high
{fodine velue, the velues appeared inexplicable. The
explanation probebly lies, ss indicsted by Cardner
(Civo, U. ©. 7oint Henufeoturers' Assogistion, 1923, 180,
241; Chem, Abs., 1928, 17, 2512), in the anti-setalytie
action of the ohenolie oanstitﬁonts. The high iodine
value may also be explained by nuolo@r abporption.
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Cashew nut shell oll, obteined by cold extraction
(60 go) was'disaolvad 1n‘hot alcotol, and to this was
added lead hydroxide slurry in aleohol. (The lead hydro-
xide being obtalned by adding liquor ammonia (17 e.c.) to
en aqueous solution of lead nitrate (15 g.) amd stirring
meaohenisally]. The lead hydroxide whish séparatod was
colleated by decsnting off the sunernatant ligquid,
washed with water to free from ammonia and mado into a
slurry with aloochol. The pale dbrick red lead snacardate
thet settled down was washed with aleohol to free 1%
from "oardol” and other impurities and the washings
no obtained, were again trested with lead hydroxide
slurry #n the sesre manner as before to collect any
anaonrrdic seid that may have been washad out.s The
lead sslt was treated with acetic asid and extracted
with ether, the extract weshed with water to remove
last treces of lead and the oil (20 g.) recovered by
distilling off the ether (ef. Fillay, loc, eit,).
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A slight modification in the above prosedure was
found to be desirable in view of the emulsifiecation that
was taking place during the course of washine the
enacardio acid to free from lead. The emulsion that fov..t
had either to be broken up with s solusion of common
aalt or an unduly large guantity of ether had %0 be used

up. 7To elinminete this, dilute hydrochloric ascid wes
tried in place of agetic acid with sueccess, The lead

chloride was essily washed ouwt, and in the adsence of
emuleification with inevitable loss in the scid content
in the course of the washing out operstion, an inecreace

in yleld to the extent of 3% was observed,
Froparstion of tetraoh srdic seid:

N o
[::][CDOH

Gy Ha,

A Anecerdie acid (10 g.) in alohol (50 c.c.) was
hydrogenated for 3 hours usine Adames pletinum oxide
eetalyst in the Parr Hydrogemation Apperatuc, the
alooholic solution filtered off amd the tetrahydro-
enscardic scld recovered by distilling off the elsohol.
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It was orystallised (Norit) from benzenme., It melted at

92°C, (of, "illay, logc, oit.).
Pr tion tetr ardol:

OH

G Hs,

The tetrahvdroanscerdel (1% g.) was obtained by
hydrogenation of anacardol (20 g.),the letter being
obtained by distillation of cashew nut shell oil. It
rroved more {difficult to erystsllise than the tetrahydro-
anaosrdie ecid and was finally orystellised from liguddy..
It melted st 54-55%C. (of. Pilley, loc, oit

P £h des of anegsrdic

lotrahvdroanscsrdic acids: The preparation of the
arylides of enscardic and tetrshydroanecerdic acids proved

more Aifficult than at first anticipated. The method
adopted by Gandhi (loc, eit.), in which phesphorus
trichloride wee used es the condensing egent the acid end
the bdnse beins Xert in solution by pyridine, was tried.
In this caee, anmesrdic ecid (5 g.) (1 mol.) dissolved

in pyridine (15 c.c.) was taken in e three necked flask
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and to this was added p-chloraniline (2 g.) (1.1 mol.)
also dissolved in the same solvent. The temperature

was raised to ¢0°2. and phosphorus trichloride (2 gz.)
was added frow a dropping funnel slowly in the gourse of
%10 minutes. After the sddition wes complete the tempe-

rature vee mainteined at 60°0. for e further period of
%0 minutes and them raised to 120°C., end the heating

continued at this temperature for 1 hour. The reaction
produet wes poured over ice and hydrochloric asid when
an oily substance wes found to be formed. This was
taken in ether and washed with hydroechloric seid till
free from pyridine, washed with weter till free from
acid (Conmo), =nd dried over snhydrous sodium sulphete,
the ether distilled of'f and the viscous olily product
(4.6 2.) collected,

To test 1if the condemsation had taken place at the
earboxyl, a simple titration egeinst caustic scde wes
made, phenolphthalein being used as the indicator. The
gubstance (0.11 z.) was dissolved in neutral alechol

(20 c.c.) 8nd this further diluted by addition of
distilled water (15 c.c.) and titrated amminst 2,116 N

caustio soda, of which 2,7 c.c. Wwere required,
gorresvonding to a molecular welght of 304.8 indicating



}\'
N

that the carboxyl was free.

The ortho hydroxy carboxyliec structure of snacardic
acid suggested the employment of similar methods as in
the cese of/g-hydroxynanhthoio acid being tried for the
preparation of the acid chloride (of. Bhat, Forster

and Venkstareman, J. Soc. Dyers Col., 1940, 56, 166).

Iin this method anacardic acid dissolved 1in petroleum
ether, b.p. 60-70°, was refluxed with an excess of
thionyl chloride on a water bath mainteining the
temnerature at 70-80°, the excess thionyl chloride

beine distilled off under reduced nressure. The acid
chloride thus obtained was used for the condencsations.

Anscardyl-p-ghloranilide (I):

Anncardic 2c¢id (5 ¢.) wes dissolved In petroleum
ether b.n. 60-70° (20 c.0.), thionyl chloride (5 c.c.)
adde? and refluxed for 1 hour over & water bath, mein-
tainine the temperatufe of the bath between 70-80°C.,

the thionyl chloride removed under vacuum. The viscous
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brown reaction produet was dissolved in dioxan (20 c.c.)
and to this was nsdded_p-chlorsniline (2 g.) also dissolved
i{n the seme solvent, The contents refluxed for 1 hour.

On vouring into water, a brownish sticky produet sepe-
rated, which was.washeé with water to remove dloxen snd
with hydroohlorioc ascid to remove sny unrescted emine,
weehed and Adried, The stieky oproduct obisined (2.4 @)

was found to zive no titre ageinst decinornal ceustie
soda indicatine the ebsence of free carboxyl group.

Attempts at dlazotisetion to test for the existence of

any free eamine also geve negative resulis {(Found Cl, 8.0.
CopfimglpliCl recuires Cl, 7.8%). It gave a blue

oolouration with ferriec chloride.

Disnacnrdvl bonzidide (I1):

OH Ho ‘
courq-(:::>4<::>**‘“°C’
Culy, Cis
| (11)
Ansenrdyl shloride (s.g.) prepered ac above was
dissolved in dioxam (50 c.0.) and to this was edded

beazidine (1.8 z.) dissolved in the same solveat, At
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first an olive eoreen product wes formed whieh, on
refluxing, changed to yellow brown. The sticky product

(4.2 g.) obteined on pouring into water was taken in
ether and washed revestedly with dilute hydrochloric ecid
end then with veter till free from ecid, the ather
distilled off and the substance dried in 2 deslecator.
The produet thus obtained was semi-solid. It was
annlysed for nitrogen eontent by Dumas method. (Found:

N, 8.7. C5GH7204H8 r@quiros N, 3.4%). It was coloured

yellowish rreen with ferriec ehloride,
D rd i =n=toluenes ulphonat 1i):

0-0,5<_ <t el Dse,
comn~ K -NHO

H
c‘g “’:’ c'S 20

(XIII)

To dianac: rdylbenzidide (2 g.) in dry distilled
pyridine (20 c.c.! was added p-toluenesulphonyl chloride
(3.1 2.) and refluxed for 2 hours and left overnight.
The brown coloured produet obtained om pouring into g

erushed ice amd hydrochlorie acid, could not be eory-
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stalliseé, It wae repeatedly washed with dilute mmtw
hydroghlorie aclid to free from pyridine, washed with
water and dried. (Found: 5, 5.0. Cgyfin,0a0s8, requires

8, B.6%).
Bigefi= 2':5'-&10 en ~dianagard
benzidide (1V):
P on Ho X
C>-N= N—QwHNOO"”OC N=N'Q
Y4 G Hyy Gty ~

(Iv)

2:5-Dichloraniline (0.84 g.) was diszotised by
stirring up in hydrochloric acid 325 (1.7 c.c.) mixed
with water (10 c.c.) &nd to this was added sodium
nitrite (N.4 =.) dissolved in water (15 c.c.), the
temperature during dlagzotisation being maintel ned at 10°C.
the excess mineral aeidity was neutralised (Consmo) by
addition of sodium acetate (2.2.3.). The dlaze solution
was added dowly into dienacardyl benzidide (2 z.)
dissolved in alcohol (10 s.c.) sontaining ceustic soda

(32,58, 1.5 ceco) and water (20 ce.c.). 7The brownish
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produvet (2.4 ~,) srystellised from scetylonetetrachloride
in brown anloure? needles, whieh di1d not melt below
300%C. (Found: 21, 11.6. Ogglipgigligily recuires

C1, 11,9%).

Annoardie scid (& o.) wes dissolved in alcohbl
(20 e0.0.) 8nd to this wae added water (20 c.oc.) and
eaustic sode (32.5{;(2.0 GeCelse Into this wes poured
in thin streem 2:5-dichloreniline (2.0 g.) dlazoticed
in the usual menner., The resultant oily dys, whieh
was orance red in colour was taken up in et or and
washed with water and thén with dilute sodium carbonate
and eznin with vater t1l1]l the wash water was ao longor

eoloured., The etherassl exirmet dried over snhydrous

sodium sulphate. The ether was rexoved by distillotion
and a derk reddish brown produst (3.4 g.) obtained,

(Found: 01, 13.2. Cpgligs0uiigily requires C1, 13,7%).
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- ~/nk onan fic a ) :
HDQ
N =N
HoocC o .
CgHyy
(VI)

Diszotisation of X-smineanthracuinone was ocerried
out by the cveeinl method indioate” by Hodeson (J. Chem,
Spe., 19277, 1620) as the ususl methods involving the use
of hydrochloric asid end sodiuws nitrite did not lead to
the forméttonn of the diazo compound. In the new method,
KX =~aminomnthraguinone (2 2.) was diesolved in boiling
glacial eoctid asid (24 c.c.) and enoled dowm to room
temmereture (30°2,), This wes craduslly ndded to sodium
nitrite (1 =,) 1n ~ulvhedd! ecid 297 (7 0.0.). During
diazotisation, the temparature was mainteined at 20%.
The zodium nitrite in sulvhewic noid was prepared by
addinz finely powdered sodlium nitrite td the previously
eooled so0id with vigorous stirring, the termpersture

reiced to 709 t111 the nitrite had dissolved, and the
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solution ocooled. Coupling wea effeeted by dissolving
enacardic acid (3 m,) in elcohol (10 e.c,) to which wes

ndded water (20 a.c,) conteinine caustic soda 52,856 (1.2 o
6.). Thig re=ulted in a glesr =olution., Into thie
eolution was lod in g thin stream, Oanincenthracuinone

(2 g.) dinzotises ms sbove., The bricht red coloured dye

(3.6 g.) obteined, erystallised from mlcohol in Tine

- needles maltine at 138-409C, (Foumd: N, 4.7. CggHggOgl;

recuires N, 4,2.). This gave 2 reddish orsnse eolour

with svlphemiec =c1d and golden orsnge with nitric aeid.

Anpoardvl 4ih thiot dide (VIT1):

on //_,,](i:lc
tfh4-4:::3><i<::.$ W3
GsHyy

(VIT)

To enreardie acld (£ 7.) ®as e224ed retroleum ether,
bepe 60=70° (28 2.0.) an? thiomylshloride (5 o.c.) end
progcessed =ith ueue)l wanner., To the aeoid ehleoride thas
obtained was ndded dioxan (50 c.c.) and aghydrothio-
toluidife (3.R =.) mloo Aissolved in thn sane solvent

and refluxed for 1 hour. The reastion »rodust was

L 4
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poured into water and the sticlky yellow brown product
washed réepeatedly with water to rerove all dioxen., It
was shaken up with ether and the pele brown coloured
ethereal laver removed., The brown coloured insoluble
produet (6.3 g.i obtained after ether trestment, was
troated with dilute hydroghloric acid and washed with

water t1ll free from acid. It could not be orystallised
/ (Found: S, ©.8. CsgligalpleS requires, &, S.68).

<"'§c

(VIII)

The procedure adopted in this case was the same as

in the case of the dl-snacardyl benzidide. The yisld
obtained was slichtly more as starting with tetrahydro-
anacsrdic acid chloride (2 2s) and benzidine (0.7 o)

a yield of (2.3 z.) was obtained, the isolation of the
reanction product ==e presentinzg no 4ifficulty. Ory-
stallicrntion was effooted from benzene, the pale brown
plates melted at 139-41°. (Fownd: N, 3,4. COggHanOqNg
requires N, 3.,4%).
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S-{2'35'-Dighlorolben tetrahvdroan
Ho o
Hoot N =N“<:/\
ct
GeHy,
(IX)

Tetrahydrosnacardic n20id (2 2.) atmsolved in
aloohol (10 c.c.) o2nd water (30 c.c.) containing esustie
soda (32.50; 1.2 e.o.), wee coupled with diazotised
2:5-diohloreniline (1.5 =.) in the usuel manper. The
rosultant dve eryvatellised from e mixture of slechol and
scetie acid in clustres of bhrown needles melting at
112-14°% (Found: 01, 14.0. CUpglagOslsCly recuires
c1, 17.6%).




Monoohloracetiec acid (6 g.) in alechol, was added

to tetrahydrosnecardol (5 g.) dissolved in sleohol
(20 e.0.) conteining onustisc s0de (Z2,5.; 18 c.ce), and
the mixture refluxed on n water bath for ¥ hours. The
aloohol was distilled off, the contents diluted with
water made acidie with hydrochloric acid and extracted witl
ether. The eother extreot ves next washed with weter

[t111 froe from aoid and then trested with dilutp sodium
eartonate solution, The sodiwm salt of the acid thrown
out of ether was c¢olleeted and wached }epeatealy with
sther to free from tetralydrosnscsrdnsl, The sodium salt
was suspended in water 2nd escidified with hydroghlorie
asid and warmed gently to remdove ether, The Tree aocid
thus oreciniteted vas wvashed with water to remove
pinersl ncidity and erystallise? from algolwl. Colourless

flat needles (2.8 g.) melting st 10%-104°0, were obtained.

p-Fentadeeylnhenoxyagotyl ohloride (XI}:
Oow,wd
Gy M3,
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p-Pentadecylphenoxyacetic ncid (3.5 g.) was heated
with thionyl chloride (15 c.c.) over e water bath for
8 hours, the excess thionyl chloride removed by disti-
lletion and the g-ventadecylphenoxyacetyl chloride used
divéaetly for sondensation with _g_—nitraniline.‘

a-fendadeoviphenoxyseetyl-p-nétraniiide (3II):

ock,COHN ONO‘—

GsHy,
(XX1)
p-Nitraniline (1.4 g.) dissolved in dry pyridine
{15 e.0.) woe refluxed for £ hours with m-ventadeoyl-
phenoxyacetyl chloride (3.5 g.) also dissolved in the
ssme solvent and lef't overnisght. The reaction produet

vas poursd into ioe end hydroschlorie scid, washed with
water and dried. It eryvstallised from mlaoohol in pale

sresm ooloured plates melting et 80-800C, (Found:
N, 6,6. 329542043’2 reouires N, S.80).
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Mono=-N={m-pentade etyl=-p=oh -
flepine (XITI):
Q_ac»,co unL >NHs
GsHa,
(XII1)

p-“entadesylphenoxyasetyl-p-niiranilids (4 ge) was
taken in a flask (250 ne.cs) and into this were added iron
£4linzs (4 g.) hot water (150 e.c.) and glacial acetisc

aeid (10 c.c.) =nd the contents refluxed for 3 hours.

In the beginnine considersble amount of frothing took
plece snd the gontents hed to be sheken up vigorously and
the flame lowered to ms minimise this= effect, After
about 30 minutes the frothing subsided and the reduction
went‘ on smoothly. 4t the end of the period the super-
natant aqueous extrast filtered off and conosontrated and
the sludee remaining in the flask extrected thrice with
absolute aleohol, using (50 c.c.) eech time. These
oxtracts mixed «ith the aquodus ono. Since only a snall
smount of the anine separated out, hot weter was added

and the produet colleoted snd erystellised from scetlo



8

acid in pale oream coloured plates (2.8 g.). It d1d not
give a sharp melting point softening at 80°0.. it became

more mohile at 11093, and remmined rractiecally in this
eondition below 300°C. (Found: N, B.8. Upgli,e0gNe

reculres N, 64,1%).

N-{m=-Pentadegylphenoxy )ngetyl=-N'~ban20yl=p=
ened XIV);:

—

CoHN-ON“'OC—'O

C’S‘ "3|

(XIV) -
acedzC
n-"entadesylphenoxyrp~phenylenedianine (1 go)
in nyridine (19 c.c.) was shaken un with benzoyl
shloride (N,6 p.)e The resction nrodust voursd inte
{ce and hydrcehlorie acid, collected and orystallised
from acetic acid in oolourless plates which did not

melt below Eﬂﬂo‘. (Found: N, 4.4. Use'lanle’s requires

I '-m-pentadecylphienoxy-
agetyl-p-phenylenediarine (XV):

ol
(It nnonioe o}

_H
(V) Ge 31




85

2-Hydroxy-3-nanhthoyl chloride (0.9 g.) was
dissolved in solvent naphtha (20 c.c.) to which m-
pentadecylphenoxyacetyl-p-phenylenediamine (2 g.) also
dissolved in the same solvent, a2dded =2nd the mixture
refluxed over an oil bath at 150°C. for 2 hours. On
cooling a wexy pasle brown product separated which was
washed with petroleum ether and dissolved in caustic
soda and alcohol, filtered and the filtrate treated with
dilute hydrochloric acid to precinitste the naphthol
formed, It was washed free from acid. It could not be
erystallised and did not melt below 300°C. (Found:
N, 3.9. 040flgn04llg requires N, 4.5%).

Dye from N=2-hydroxy-3-naphthoyl-N'-tetrahydro-

i 4 o R /

=4
N=IV
e
COHN—Q Hor' N el

NHoC N=N-{ >

c L
(XVI) o {/3’

N-2-Hydroxy-3-navhthoyl-N'-tetrahydroanacardyl-m-
phenvlenediamine (ef, Part I, this Thesis=)(0.2 g.)

dissolved by addition of alecohol (5 c.c.) and water
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(20 0.0.) containing osustic soda (Z2.5/; 0.75 0.0.) was
coupled with 2:5-dichloraniline (0.12 g.) diazotised

in the nsual manner. The yellow brown &ye (0.15 g.)
erystelliced from a mixture of elcohol and scotic ecid
in nlates whieh 41d not melt below 300%C. (Found:

01, 18.8. Og1TagOgNglly yequires 1, 14.97),

T 2 th I

c'iv'"sl
(%VI1)

Totrehydroanacardol (5 z,) (1 mol,) dissolved in
acetone (20 e.c.) snd neutraliszed with enustig soda (10%
solution) till nalkesline to phenolphthalein. To this
dimethyl sulphate (10.4 =.) (5 mols,) wens added
Agradually koeping the mixture alkaline throughout the
addition with oaustie sode 50/ solation., The acetlone
was Ariven off and the produst hested over a water dath

for 1 hour, The heavy o1l that settled down was
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ether extracted and this washed with water $ill free from

caustic sods. The extract wes then dried over anhydrous
sodium sulphate, the ether eveporated off and a heavy

nele yvellow aolourad oll (2 r.)wes odtained. (Found:
Hy, 11.7. Cgoling0 requires W, 11.07).

{21

S-o-Pydroxydinhenylezoanecardic acidé{Xvill)s

- OHh
HO-CHy My N=N

qg,_‘x’c_oou
(YVITT)
Denzidine (1.8 g.) () mol,.) was diszotised and
soupled with smecardic acid (% g.) () mol.) dissolved by
addition of alashol (10 ¢.,0.) and weter (40 o,0.) con-
taining ceaustic soda (32.5%; 2 s.c.). After 15 minutes,
the mixture hollaed for 2 hours,tla nrodust that settled
down extrascted with hot glscianl scetiec acid from which the
dye orystallised out in fine yellow brown hoodlol (1.7 80) &
(Found: N, 5.5. Cgglyq04Np requires N, 5.2%).
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Coupling of cutch with dlezo salts.

As & cottege industry, particularly im Indie, meny
natural orgenic colouring metters ere still finding limi ted
employment for dyeing purposes; some, e.g, Kamale, ere used
for -cuoinei purposes on account of thelr real or faneied
phermacological properties. &o far es dyeing in the mill
is concerned, the mejority of the natural colouring natters
heve been replaced by coealeter dyes owing to their adventsges
in rogérd to the drilliency and renge. of shades, fastness
properties, simplicity of epplicaticn and the standird
quality of the serketed product., Nevertheless, @ few nstursel
dyes have survived and their oo\nun.uod use is not so much in
the countries of thelr origin as in those »here the teclnicel
side of the cotton industry is most highly developed. In
India, no cotton mill handles s vegeteble dye. The two
meln reesons why @ few plant colouring metters are used in
lerge scale dyelns and printing elsewhere ere their chespness

in producing deep shades, and the peculiar mellowness of
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of the tints which may be difficult to meteh with synthetle
dyes,

The use of naturel Indlgo is restricted to the Tulfil-
ment of special orders, e.g. certeln army contreets, in
whieh & blue producved from netural Indigo on a Senderswood
bottom is specificslly mentioned. With the exceptiong of
xndigé. sll vegetable dyes in use ere mordent dyes. Incl-
dentslly, all ere phenollec substances to which the after-
trestment for cuteh described inm the present thesis would
apply, but experiments with a few polyhydroxyflesvones heve
shown that there is no improvement in the shedes or the
festness properties, 7The most extensively used fof the
plent colouring matters is probably Logwood, mainly on wool
and silk and in conjumétion with other dyes; thus Logwood
Bleck on chrome mordsnted wool is bluilp in tome and & ‘desl
bleck is obtained by ecding 2-5% of 0ld Fustie. On cotton
the direct end sulphur blacks, with their sdventsge of
substantivity, ere simpler and chesper to epply, but Logwood
is still valusble for topping purpoou.' In eddition to its
use in admixture with Logwood for shading purposes, 0Old

Fustic, the wood of the Uhloropnors Binctorie , glves & bright
yellow, fast to ligat, sosping and milling, on chroie=-
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mordsnted wool. Both for shading with Logwood and for
dyeing wool by itself on nlu-ininn; chromium, iron and tin
mordents, Quercitron Berk finds limited upplic\ation.
ihvfn end Cochineal ere used together for the production
of scsrlets and oranges on wool. The lest, end in meny ways
the most important exemple, is Catechu or Cuteh wvhieh is tne
subje¢t of this thesis.,

In calico printing slso, the plent colouring matters
mentioned, to which may be edded Persian Berries, eppeser to
be still employed to some extent im “urope. Logwood Black
1s adapteble to & wider verlety of purposes than synthetic
blecks (Fothergill, "Princlples =and Frectice of Textile
frinting”, 1936, pp. 301, 306) end it therefore pleys "an
importent part in the production of black-ground steam st.yles'.'{
Perslen Berries are lergely used in printing for producing |
steam yellows, browms, orsnges emnd olives, using sluminium,
chromium and tin mordants, and combinetions of these. uer-
citron Bark is applied in en almulo.gous menner, the shodes
obtalned belug yellower end not quite so bright; im produc
ing olives and browns, the bork extrsct may be used in
conjuncetion with the Alizarin dyes and basic dyes, which
form insoluble complexes with the phenolic k;toua cons ti-

tuting the netural mordant dyes end which there rorlo do not
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require in this case the use of tenunin or Ketsnol merdents,
Whilst numerous verieties of cuteh are employed by
dyers end teuners, Bemgal euteh (Brown cuteh, Fegu cuteh,
Eath, Xatha, Koir, kKhelre, Kutl], the extrect prepered
from the wood of "ml_._;" trees (gcecia cetechu) which are
found all over Indie and Burme, represents the commonest
variety of cuteh on the Indien market., The trees esre feclled
when full of sap; the red heertwood is then chopped up to
smell sticks and ext acted wit. boiling weter. C(oncentretion
of lhe licuor leads to cuteh, greded eccording to the colour,
dyeing end tenning properties., The older villege methods of
preperetion, and the modern process involving the use of
steam mills and vecuum pans, 8s prectised by Indien Wood
Products Ltd. et Izzatmagser, United Provinees, are
described in detall by Sen~-Cupts (“Menufacture of Catechu”,
industry Publishers, Calcutta, p. 1). Three products ere
marketed; dsrk cutch, pale cuteh and Kheersal. After
extrecting the wood in sutocleves, the agqueous liguor i
concentrated in vecuum pens., The crystelline nateriel
that separates on cooling and ellowing to stend is collected
on & centrifuge;* when dried st 100°C, the product is pale
cuteh or ketha, which findes a large ssle in indiu for oh;wing
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with "pam"”. The wother liguor ls concentrated to about
157w, In triple effeet eveporstors; on further drying in
the open, dark cutch is obtsined end exported for use in
dyeing sells, rishing nets and cenves, Kheersal is not
sepurated in the orgn'nery fasetory process for the mepulfsce
ture of cutch and kathe; it is steted to be prectieelly pure
erystalline cstechin enc mey be seperated mechenicslly from
the wood in whioh it 1s occeslonelly found embedded. Both
ketha and Kheerssl ere slleged to have pharmecologierl and
medieinsl properties. '

In view of the wide oc urrence of cutch-contoining
trees in Indle, it seemed of interest o reeexamine the
dyelng propertles of cuteh, Hummel ahd Brown (J. Jo
Dyers Col,, 1896, 12, 224) divide Indlen cutches into
three groups according to (&) the colour produced by the
cutch-copper sulphate bath and (b) by after-chroming. Thus
(I} pale ysllowish-brown —3 not materially darkcnod;

(II) reddish- or orange=brown ——> redder and darker; and
(11I) pele yellowkh-clmnamon — reddened. ihe ordinery
methods of spplying cuteh to cotton, wool end silk in dyeing
and printing ers well oit.ebiiuud; the maln objeetive of
the prnm work hes been to devise 2 process fur after-
treating the dyed materisls by which without murl.'lly
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impeiring the excellent fastness properties of cuteh
dyeings, a larger veriety of shades then the ususl browns
mey become avelleble. The use of c¢cetechu is now restricted
to the well known gatechu Brown or Cuteh Brown on cotton
and to weighting purposes in silk dyeing. In dyeing

cotton the materiel is steeped in a béiling solution of
cutoch to which en eddition of copper sulphete hes been
mede. ovuteh has little or no substantivity towerds the
cotton fibre. After working in the cooling bath for 1 hour
or more, the meteriesl is trensferred without weshing, but
after hydreoextraction if desired, to a second er developing
bath containing sodium bichrowmate. During this proecess of
onnuo.n, as in the case of tunning, 2t ap,ears probveble
thet catechin is first converted into cutechutsnnic acid,
the latter then undergoing @& further chenge by oxidetlon to
an inscluble brown substance, which is firmly fixed on the
fivre. 4according to Mol and Brown (loe, eit.) estechin
with copper sulphete gives the same shade as catechutennic
acid without this addition? by the use of copper sulphate in
the second cese still doopor’uhaﬂe'o are obtained. It should
be noted, however, that catechin being a S-hydroxypyran,

it is conceiveble thet oxidstion involves the formation

of & \y-pyrono, which would then be capable of forming a
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copper or cohromium lake, chelation of the pyrone oxygen with
the chromium in the S-position becoming possible. 4Alt oush
this view of dyeing with cutch involves also the intermedirte
formation of cstechutan ic ecid, it is doubtrful if the
tinctoriel power of & glven sauwple of cutch would besar a
lineer relationship to the content of catechutennic ecid.
For one thin:, the lstter is more soluble in weter and, as
fer &s preliminary experiments in this direction indicate, it
is also less substentive to cotton then catechin.

Catechu may be dyed in sdmixture with direct dyes,
chosen with regard to their eopility to withstand the action
of copper sulphate and bichromete, the px.-ooon being

cheeper then topping with besic dyes (Falke, Farben Ztg., lug
1894, No. 22; J, Soc. Dyers Co., 1894, 1', 190). 4an

addition of common selt or Gleuber's salt may be made for

exhaustion.

. #

Basic dyes may be dyed on & catechu bottom; the
catechu acts &s a mordant, the dye forming with it en inso
luble laske, and other mordenting is unnecessary.

At the present doy cuten is probebly used to 2 lerge
extent in printing thrn in dyeing (Fotherglll, loe. ecit.).
The tw meln clesses of printing in which it finds employment
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are ip producing "steam browns snd drebs, very fost to
soep, light, acids and alkslis, and in the Madder dyed -
style for producing browns in combination with red, choco-
lete and purple”. A4s in the case of the other and more
modern mordant dyes, chromium acetate is ealmost exclusively
employed, The cuteh mey be printed on with & sterch-
tragecanth or British gum thickening, using chrokium
scetate as mordant and sodlum chlorete as oxidising agent.
Frolonged ageing in the stezming cottege without pressure
is preferzble to esgeing in the Mather and‘Platt Rapid ager.
4 final fixetion im hot sodlum blchromate solution szay e
effected.

Cuteh dyeings on wool are only moderestely fast to light,
but very fast to scouring end milling. On cotton, the
uss of copper sulphete in the bath, as in the case of some
of the direct dyes which are sfter-trected with copper
selts, greetly lmproves the festness to light; the chroming
improves the fastness to washlng. cetechu brown dyed by
the standard sethod employing copper sulphete and biehromate
is reputed to be very fest to light, sosping, blesching

and salt weter, To quote 4. G. Perkin (Thorpe's Pletiow ry

of 4pplied chemistry, 1927, AL, 108), it is exceedingly
fast to light, acid and salkeline solutions, and slso to
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bleaching powder. Huebner("Bleaching end Dyeing of
Vegeteble ribrous Materisls®™, 1920, p. 17¢) recommended
catechu as being specielly sulted for heevy brown shedes
which are remerkeble for thelr fastness. Its use in

. the dyeing of ahix;'e sdlefd 1s ssid to be based on its
excellent festness properties and on its preservative
action, preventing ses-water from rotting cotton., The
festness to light is somewhat excggereted; in deep shedes
the festness would corr:spond to grede € end in medium
shades 1t is grede 5. secording to Nelson (Amer. Dyestuff
fep., 1924, 13, 597; sec also iHoltkepp, ibld., 19.5, 24,
509; Durent, Dyer, 1837, 277, 335, 589, 44l1), not only do
cuteh dyelngs exhidit grectsr festness to weather condi -
tions then do dyeings with coel ter dyes, but they ere
elso less lieble to attack by wildew, This would support
the eerller statement of Nanson( Text. imer., 1913, 19, 17)
thet fabrics, which heve to withstand prolonged exposure
to the westher end ar: used under condi tions fevourable to
the growth of mildew, sre Lest dyed with cetechu. The
treatzent of jute for rot-proofiang with cuteh and potessium
bichromete, %0 thet en insoluble curomium complex is defo-
sited on the fibres to the extent of sbout 2 on the welaht
of the néterlal, hes recently been patontdd (Lowry, B.F.
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462,306). Henerd end -erol (Rev, Cem. Teln, Iup. Bleneh.
APpe, 1935, 13, 781), who have given e deteiled account

of dyeing methods,consider that cutch dyeings are much more
stsble and chesper then dyeings with sulphur dyes,

The more lgport?nt ne tursl colouring mstters of the
flavons, flsvonol and pyram groups, includimng those which
have survived the mdvent of synthetlie dyes for use in
dyeing end printing, contein the phloroglucinol nucleus
and are therefore cepeble of coupling with dlazo salts.

As esrly as 1676, wWeselsky (Ber., 1878, 8, £17) prepsered
the diezobenzene derivetive of cutch. &, G, Terkin (J.
Ghem, Soc,, 1896,_69, 1439; 1896, 73, 0666, 1028) utilised
this recaction for cherecterising & number of phenolic
colouring matters, c.g. chrysin, apigenin and euxsnthrone.
In the cese of cetechin ftself, 4, U, Perkin end Yoshltske
(J. Chem, Soe., 1902, 81, 1162) prepsred disezobenzene-
catechin in substence by treating en acueous solution with

di ezobenzene sulphate
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The reaction hes elso been found useful for ildentifying
some of the isomeric catechins which form disazobenzene
derivetives with cherectetistic melting points,

Thompson end Claus (B.,F., 14,836 of 18883 J. Soc.
Dyers Col,, 1889, 5, 149) petented the preperation of
colouring matters from cutch, Logwood and Quercdtron Berk
by the ection of diazocompounds, severel of the products
being useful in dyeing end printing. Dyes were also
obtained by coupling tetrazotised benzlidine, its homologues
and di#ulpnonic ecid with 1 mol. cutech and then with 1
mol. of e puenol or nephthol. These products dyed wool
from & wesk acid bath and could also be used for dyeing
and printine celico in conjunction with chromium, 2luminiur
and iron mordants; in printing they were cleimed to be
valuablelsum colours. The tetrezodipienyl derivatives
were rather insoluble. The amines specfflesally mentioned
in this patent were aniline, toluidine, xylidine, a- and
p-nephthylemine, sulphanilic acid, m-phenylenedlamine,
p-eminoazobenzene and 1ts mono- end @isulphonic acids,
benzidine, tolidine end benzidine disulphonie scld. Ko

attempt was mede, however, to investigete the utility of
the process for altering theg shsdes and improving the
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fastness of cuteh dyelngs., The only reference in the-.
literature to the possibllity of after-treeting cutch-

dyed material with a diazo selt is the treatment of cotton
dyed with Pegu cutch with diezotised penitraniline, a rde
redder and about 1Y Righter shade being obteined (wein-
gartner, 9sterreichs vollen u, Lelnen Industrie, 1903,

X8, 70) J. Goec. Lyers Col., 1903, 19, 73). olnce the
stebillseé diezo salts end their wide epplicetion on
Naphtol AS grounds are much more recent, the coupling of

" diezobenzene chloride with cetechin hes not hitherto becn
extended praéticelly to coupling & range of more complsx
diezonium salts with cuteh on the cotton fibre, “ith the
exception of those contalning sulphonic groups, azo dyes
produced from cuteh in substence (such es those describved
in the patent of Thompson end élaua) ere more or less
insoluble in weter =nd therefore not cepable of direct
application to cotton. Further, @ normel cutch dyeing from
a copper sulphate bath and sfter-trested with blchronate
exhibits ¥ 1little activity towerds diezo selts. The change
to Jeponiec ecid, or % eny other substence which constitutes
Cetechu Brown, undoubtedly involves the los$ of hydroxyl
groups by enhydride formstion and by comversion to quinon-

oid forms; in any case the difference in the behaviour of
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pure cetechin in 8 freshly prepared :oluuon‘end of
cetechu Browm towards diezomium chlorides 1s* merked.
Cuteh dyeings heve now been trested with & serles of dlez
salts from the Fast Heses, leading tc a renge of bright
and ettrsctive shedes (Ind, F, £4,086). 7The sppliestion
of ﬁutch by paﬁ&lag processes, in which, in addition to
the otivious eponomy in time, the oxldation of cetechin
which hinders coupling with diezo seltis ls obvieted, lms
also been situdied., One of the osuses for the pertiel

or complete sbandonment of neturel mordent dyes 1s the
tedlousness’ of the dyeing methods; this is especielly
true of the recognised process for Cstechu Brown, which
require severecl heurs for completion. In order to obtein
full shedes from cuteh by the normel methods, increesing
the concentretion of the bath ls luadequate snd "building
up" by repeeted trestment is necessary (Hummel end Brown,
loc. elt.).

'The coupling resction of Ferkin end Yoshnitske (loe.
eit.) hes now been extended to cover besides anilipe, e
wider remge of esuines, such s g-uisidn-b-q‘ulphonuethy
amide, 2:b-dichloreniline and 4-chloro-Z-eminotoluidine to
yield compounds (I), (1:1), (V) amnd (VII) respectively
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vodificetions heve been effected inm the conditions
of coupling and the mono &azo derivetives (II), (IV) end

(VI) have been prepered
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This is an importent observetlon in view of the
possibility of catechin being thus converted into a
hexahydroxy analogue, which should be verluable for the
production of black shades.

Lhak gdes from cutch: while there are several
Indien and forelgn verieties of cutch, which is & mordsnt
dye, the pplygenstic charscter of the dye is recognised as
being within restricted limits., Untll recently when
Remechendren and Venkataremen (Ind, P,, 24,008) deseribed
processes for the production of a larger veriety of
shades from cutech by applying it in congjunction wi th diezo
selts, only browns were avellable. It has now been found
(Ind. ¥, 26,980) thet by acaition of certein mordents and
adoption of modl fled processcs, shades other then the usua)

browns could be obtained even without resérting to the

ecoupling reaction with diazo salts,
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The process consists in using the indlgenous dye-
sturf, cutch, in combinetion with @ chromium selt, such
as chromium acetate or chrome elum neutralised with sodl
acetate, in which the chromium is present as the positiv
radiele (es distingulshed from chrometes and dichrometes
in wihich the chromium 1s part of the esecid redlcle), end
the materiel, after 1t 1s padded Shrewgh the sutoh ¥ash
conteining the chromium salt, 1s subjected to suitsble
alfter-treatment, such as with copper sulphate or dichrom
dilute sodium sllicate solution, soep or synthetic resin
producing combinetions, such as ceseln and formaldehyde.

Khaki shades similar to mineral khaki ranging from
the greenish to the brownish heve been produced, the
concentration of metallic -mordents being considerably le
than that usually employed in practlee for the produetio
of mineral kheki shades. 'vabrioa dyed by this process sa:
charac terised by suppleness and softmess usuzlly notl met
in fho case of minerel khaeki; the shades compering fevoul
bly in fastness propertles with the latter.
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EXPERIMENTAL

Isolation of ca;ogg;n from Pe;u cutech; Cetechin wes
obteined by the method dsseribed by Perkia and Yoshiteke

(loc, eit,), in which the fimsly powdered Pegu cutech
(30 g+) (obteined from Merck) wes extracted with bolling
ethyl escetete (J0C c.c.] in & Zoxhlet, the extrect filtered

off end the solvent eveporeted. The residue was once

erystellised from weter, the crystals re-dis$olved in
boiling water end treated with lead acetete solution till

a""‘""fprocipit.au ceased to eppear. Ihis wes riltered an¢ imto
the hot riltrete sulphuretied hydrogen was led in end the
leed sulphide riltered off, The flltrete obteined in thl-:f
cege was almost coleurless and when copcentrated .and»~
socled, very pele pinkish-brown coloured crystels (10.8 z.)
melting et 200-202°C. were deposited (of, Perkin and
kverest, "The Naturel Orgenic Colouring Metters, p. 4714,
m.p. for scacatechin 204-£8056°C.).

- 3ince the sbove method was not found tﬁ‘o quite
expedi tious, extraction et the room tumperature (30°C.)
with ether wes tried. The powdered cutch (60 g.) wes
~shaken up with ether (2850 c.¢.) im & separsting funiel for
ope hour and left overnight. & yellow brown ethereal leyer
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separeted and w@c decanted of rf. This process of extrec-
tion wes repeested thrice, using theg same quantity of
etasr each time, but the tims of contect was curteiled
to one hour. The ether layers were eollected together san
ether distilled off. 4 light brown coloured product
resulted which was recrystallised from water. 7The olmost
colourless cotechin (l4.2 z.) gave a melting point identic
wita the ebove.

G erisstion of the ch fro e uteh 3
7o charscterise the cetechin obtaived from Pepu cutch, the
ac:styl derivetive was prepered. Ustechin (2 z.) wés
refluxed for 3 houre with scetic anhydride (10 c.c.) and
pyridine (1C drops), the resction produci pourad into
cold weter, the precipitsie odteinsd, erystellised from
alcohol contelning & few drops of ecetons, The colourles:
reedles of pente-acstyl oateoﬁln. melted at 159-60°C.,
(ef. Ferkin end iverest, loc, ¢ s, melting point of pents
ecetyl acacsatechin 158-60°C.). This wes found to be dexly
rotatory, having e specifiec rotetion of [0(_7;/:/- 7.5°

Preperstion of &zo dyes from cateshin.

¢
b e atechin : -



(B)

Jateohin (2 =.) (1 mol,! was dirsolved in warm
water ("0 c.,0.) and eooled to roomvs tempersture
(3092,); to this wes added eniline (1.4 r.) (".%mols)
Alazotised in the usuel manmer. The dye (2.8 me) wes
orystallised from gleciel acetio acid in selmon eoloure
needles whioh melted with decomposition at 18892, (of.
Yerkin and Yoshiteke, l00. 0it., m.v. Of azobenzene
ontoghin 108-2007,), (found: N, 11.1l. vgolipalelig
requires 7, 11.27),

& - ant 1):
oo oK
(Y Ten-Chen
N =N /
Q Ny SH- 0k
oy Hy
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To entechin (2 g.) dlssolved in water (50 a.c.)
was added sodium acetate (10 ge) in water (25 oc.c.).
Into this was ndded diazotised aniline (1.4 g.) the
final volume aftor the addition of this being kent belo
20N 6.0 7The dye that separstede oryestsllised from
scetic acid as red drown tiny needles (2.2 g.) whiech
decomposed at 203°C, (Found: N, 7.2. Cp1M1aleNe requir
M, 7.1»),

h@petition of this ebove resmoction using sodium
hydroxide 32.5% (l.cece) in place of sodium scetate
resulted seain in & monomzo derivative beins obtained,
Urystallisation from scetic acid gave dark brown

needles decomnosing at 204%, (Found: N, 7.9.

Sg1H1a0¢

requires h, 7.1»),

(I1I)
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-l,'»wbﬂ&n;lz,-%
Q—Amlnogavsulphon%;ﬂhylmtdo (29 2¢) (242 mols)

wae mixed with water (40 c.c.) to whioh hydroahlorie
n01d %25 (4 0.0.) wes added; this wes cooled to 10°:,
and sodium nitrite (1.2 7,) dissolved in water (27 c.o.
was added to this and the diazotisation allowed to
proceed for 17 minutes at 10°C. To this was added
sodium ncetate (2.5 g.) dlesolved in vater (39 0e0.) &n
the volume mede up to 1F0 c.c. with water. 7This diezo
solution was mixed with the solution of catechin (2 g.)
in water (50 0.0.). The dyve that separated was treste’
with heiling water and erystallised from a mixture of
glaciel acetic mcid and alaohol, The red brown needles
(3.4 g.) 414 not melt below 250°2, (rFound: 8,753

N, 97 Omgllga010NgSp requiress, 7.7 and N, 10.1%).

. b o
il - ¥):
5 o 5
=WV CH. 04
N oy \a&/

(1v)
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g-amino=8-sulphondiethylanmide (Z%.9 g.) dlazotice’
as above, was added to catechin (2 g.) dissolved in
water (50 c.0.) to which en sddition of sodium escetate
(10 2.) hed been made. The resultant dye was treated
with boiling water end erystallised rramluoqtic aol @,
Ther red dbrown coloured needles (2.9 g.) 412 not melt
below 250%. (Foundj S, 5.4; N, B.0. Cpglipglgiias
requires O, £,7 and i, 7,5%),

hepeated as above but with sodium hydroxide 52,5
(1 ae0e) replsoin~- sodium scetate, & dye (2.5 g,) was
obtained. This gave en erystallisation with escetic aci
red brown needles which 41 mot melt below 280°C.
fPound: ©, 5.9. CggllogOolaS requires &, 5.7%).

-t ViR ¥V):

el
; eL
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#. 5//- :uy
=N ~.,6 4.
N iy 4"
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2:5-Dighloraniline (2.2 g.) (2.2 mole.) was
stirred with a mixture of hydrochlorie scid 327 (4.5
0+0.) and water (15 c.0.) and allowed to stend for IS
minutes. This was then cooled to 10%2. ana poured in a
thin stream into sodium nitrite (0.9 g.) dissolved in
water (30 c.c.), allowed to stand for 10 minutes and
filtered. To the filtrate was added sodium scetate
(8.8 2e) A1sgolved in water (40 c.c.) and the volume
made up to 10 o.ce with water, 7This wes added to
ontechin (2 g.) in water (50 c.ce). The dyve Obtained
was treated in the usual way with bdoiling water, and
erystallised from scetie e0id in drown needles which
softened at 210°C, but d14 not melt below 2850°%,
(Found: C1, 22.8.. uppllya0ef1,N, requires C1, 22,37).

tem? v

o oK
T e Cen

¢t " c
! >/\/r Y, \Cﬁ_c#.o#
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wy

Catechin (2 g.) was dissolved in water containine
sodium scetate (10 g.) 2nd coupled with dlazotised 2:8-
d4chloraniline (2.2 g.) a8 above. The dye orystallised
from scetic aeid in orsnge coloured A'»/ reclles .
(Found: C1, 14.9. COgyHya0gNgCly requires C1, 15.3%).

o o/
¢ =N Ney, SH-OH
@ A

.7 4

neaotion carried out as above dut with the sodium

acetate replaced with sodium hydroxide 32.5% (1 c.o.).

-.-' -t v

(VII)
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To 4-ohloro=2-aminotoluidine (2.1 g.) was added
warm wator (50%.,) (28 s.0.) and hydrochloriec scid 32%
(2.2 0.0.) the solution filtered through a five fadrie !
mixed with water set at 10°2, (80 c.0.)e To this was
ndded (0.9 7o) of sodium nitrite dissolved in water
(1% 0.0.); diazotisation was allowed to proceed for 30
minutes at 10°C, end the solution filtered, To this wer
alded sodium ncetate (1.6 .) dlssolved in water (10 o
This die2zo solution was run into cateshin (2 g.) kept
dissolved in water, The finel volume was maintained wif
200 c.ce The dye that separated was treated with hot
water as in previous cases, and erystellised from d4filut
acetic sold in small needles (2.8 g.) in drick red in
appearance, melting at 212%., (Found: G1, 11,.5.

UpglingOgCloly requires Cl, 12.97).

Dyeipgs on varn: Bxdept where otherwise stated,
the outsh use? in the following experiments was a shmple
termod "Cutth for Dyeing"” manufectured by Iindisn Yood
frodusts Ltd., Izgetnagar, United rrovinces. Single
£0's yarn, wette’ out and hydroextracted, was treated
with a solution contei ning 107 of cutoh and 1% of coppe:z
sulphate, celo. on volume; the materiel-liquor ratio wes

1:30. The yarn was worked for 1 hour at the boil and f¢
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30 minutes in the ocooling bath. It wss then washed end
soanved at the boil with 0,2% soap solution for 30
minutes,

The dyed yarn was developed in a 12% solution of
Fast blue Selt 5B and of Fast Plack “alt K, respectively
for 10 minutes, weshed and soaved. The original chestnu
shade had eltered to deep nigmer brown and deep peat-
brown respestively.® '

in order to determine the minimum concontration of
diazo selt required for a ziven dyeine, yarm impregnated
with outoh end unchromed was develoned with 1, 1.5, 2, 4
8 and 2» solutions of Fast 5lue Hmlt 5, the time of
counline beinz 10 minutes, On washine, soeving and dryi
the semplés as usual, 1t waz found that the maximum
develovment of shade had .taken plase in the sese of the
4» solution and no further insreese in depth was effeote
by inereesing the soncentration of the diezo solution.
in subsequent experimentsin whish yarn Adyed from a 10n

s lution of oute” wae efter-treated with s diazo selt, e

* In naming the shades, use has been made of the
British Colour Couneil Diotionary of Colour Standards,
19034,
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strength of solution of the latter corresponding to
4% of Fast Blue “alt B was employed. When, however,
yarn was dyed a 104 shade of cuteh on the weight of the
material, it was found that 2¢ solutioms of the diazmo
salts were usually sufficient to give full development,
A series of Adyeings was made with and without sodiwn
moetate (47 on volume) to study gthe slterationsin shade
in the csse of a number of diazo salts (Table I). The
samples were washed, chromed with 2r biohromate solution
at the boil for 15 minutes, washed and soaped for 15
minutes with 0.2¢ aéap solution. The effect of chroming
on the shnde was marked, Thus, the cuteh dyeings develor
with Fast Orenge Salt OR changed on ohroming from a red
bfm to a deep bluish brown; with the addition of sodium
noetate to the developine bath, the effect of shroming we
to ohanse a yellow dbrown to a deeper shade of bdluish
brown,

Table I/
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Table I

Witho
300 um

soatate

Yellow GO

Searlet T
Sgarlet 00
Oranse GR
Orange GC
Red RC
Red B
Fed GL
Rea TR

hed RL

Bordesux GP
Carnet GRC
Violet B

- Blue B

Blue BB

Blue RR
Veriamine Dlue B
Bleok K

ith sodium
acetate

. Pluer-brown then

Hurrey

Deep purple-bdbrown
Deep purble~drown
Deer bYluish-brown
Purple-brown
Purple~brown
Choeolate
Purple~dbrown

iluoh deener than
Murrey

Chocolute
Chaanlate
Led-brown
Purple~brown
Deer purple brown
Deep purple~browm
Purple-brown
Deep nigser-brown

¥i{zzar-brown

leep shede of
besech-brown

Purple brown
“urple brown
Deeper bluish-brow
Deep purple-bromn
Purple=brom
Deep purple-brown
Deep purple-brown

Bluish purnlish
brown

Furple~brown
Purpl e~browm
Wurrey

Deep purple-brown
Chocolate
Choeolate

'Burgundy

Brown-black
Deep nigger-brown
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The dyeings desceribed in Teble I represented deep
shades produced from a 10f sclution of cuteh. In a
gecond series of dyeings (Table 1I), 10% of outch on
the weight of the material was employed, the material-
liquor ratio and the conditions of dyeing deing uncheang
The sonceatration of the cuteh bath wes thus 0,33 by
wvolune, 1.2, 30 times wesker than the first bath,

After dyeing, the yarn was developed oin a solution of
2% Adiazo selt and 4% sodium scetate; one half of the
yvarn in the ocase of each diazo salt w.as unchromed and ¢
other half ghromed; both were submitted to the usual
eonving treatment.

Although the starting dath of cutchwas 30 times
wesker then in the previous oxperiments, the ultimate
shsdes after development with diazo s=lts were very mue!
less then 30 times wesker, The economy of the ®upling
method in the oroduction of full shades was therefore

erparent.

 Table 11/



Faet Salt or
_..Bage

11g

Selte:
Yellow OC
Tearlet R
“sarlet GG
Orenge OR

Orange °C

"ed FC
Pad B
Fed O1
Red TR
Fed RT.

Bordesux 07

Garnet GEC
Violet ©
Blue ®
flue 7B

Flue ER

Variemine Plue B

Blpok ¥

Tolden yelldw-broan

Rust

Horse chestnut
Fed bhrown
Yellow brown
Deep shade of mase
Terre sotte
Feddish brown
Forse chestnut
“urple drown
Turple brown
Deen nurple
Dark brown

¥irger browva

Iable II
o
_Unatrozed Shraned —
Prownish-yellow Cdlden-browa
Fuat Sopper-brown
Brownish-ysllow Golden=yellown
Yellow=brosn folden~-brown

Deep golden-yellow-
brown

Sopper-brown
Sopperebrown

Past

Pust (ddeprsr)
Goldan drown
Terre aotte

Deep purrle drown
Purple bdbrown
¥iegor brown
Deep purple brown .
Peer 2love drown
Clove brown

Deep slove brown



119

Iable 1I contd.
Past Salt or chad
Zase. 7T T E— T a—
Red REE -‘Feddish brown Desp purple brown
Fed ITT “ale yollow brown  Deep yasllow brown
Fed ™ onk wood Deep yellow bLrown
Blue 77 Oak wood Deep purple brown

(X <inlnosnthra- ) .
quinone Yellow brown Pale purple brown

£ =Aminoanthra- ©lightly dluish  Aluomd shell
auinone browa

R:n'=vianino-

diphenylamine Purnle brown “lightly wore
purplish tham
peat browa
2:p'-Piamino~
diphenylmethase Ieollow browa Deay rust

It »1il1 be noted in Tadle IT that with Red TR and
Blue BB both the diazotized base and the sorrssponding
stabilised diazo salt were used, In the development of
a 'Naphtol' the use of & dlazotised base or the
stabilised diago salt should heve no influsnce on the
shade, if the conditions of developrment subh ae the
hydrogen ion concentration are similer; the fastness

properties, particularly the festness to rubbing, might
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be sonseivably different, But in the asase of outeh,

a mordant dye, the replacement of the stabilised 2in=o
eompound sontaining wmetallic salts by the freshly diassze
tised dase may make a materiel 4ifference to the shade
bhafore ohromine. Thus, the shadee for the salt and the
bnse rosnestively were - Red 7 yellow=brown, osk wod;
Plue BE nurnle-brown, ask wood (slishtly paler than in
the cerme of Fed Base TR), |

2204 dveines on gloth alter-treated with fiszo
aslte:

Jizger dveing: All the éyeinee were made on 2 low
quality lonee loth { 'pugree’), weishine § 1t, per plece
40 yerdes, 56 rioks snd 72 ends. The liguor wee mmde
up with 19 outeh end 1% copper sulphate on the welcht
of the meterisl, the materirnl licuor ratio deine 1:40,
The dveine war earried oui st the boil for 1 hour end
then for 30 minutes in the cooling bath, The dyed
oloth war out into the negessary nu-ber of plaeces, eash
riene heine developed with a diazo salt, Sodium
poetate was added in those gsses vhare there was en
imnroavement in the ettrsctivenesz and depth of shede

producdédd, reech samnle was then ocut in two, one mlf
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being ehromed with 2¢ potassium diohromate at the doil

for 15 ninutes, weshed and soaped, end the other being

oaly soaped.

Following the seclety's method (“oelety of Dyers

gnd Jolouriste, Report on the work of its Fastiness

Committee, 1924, the light fastness of the dyeinges was

examined (Teble iTI, column 4). The favourable effeot

of shroning on light festnecs was cleer in every case.

sabia 111 )
Tast “alt shade Light
or Base TMahromed “hromed ::;::
. 2ewpl
Orange Salt OC Yellow brown Deener brown B-4
*ceariet Selt GO D;;gwgbllov folden bLrovm 2-3

Searlet “elt GG
*Red Selt WO

ked 5alt ®C

hed Base HBT
Red Dase ITR

*Blue #alt BB
*Blue “alt LR

Blue £alt FR

’rlo vellow
brown
Deep golden
brown

Pale rolden
brown

_Golden brown

Yellow browm

Pale purple
Son
Eeddish brown

Varinmine Blue B Nigger bdbrown

Deerer 4Aull brown 2«3

Neenar hrown 3

Deever sadgolden 1-2

Eingr brown

Deeper and 4-8
bluer brown

Purple browm Z

Deep purple browm 4
Deer purple brown 4

peep purple brown 3
Desp nigeer brown S-4
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The ?yeinze from Siuwe Czlt RF and Red Salt RC showed
that a20unline mder the risht aonditione wae necessery
net only for the produetinn of the desired shade, but
else Tor 1mviovipg +ve Prgtness vroverties.

Eplding with ouwteh end covrline uith diszo ssilel
In sdéition to the obviou= disadvantepe of the time tak
by the recognised methods of dyeinz cuteh, such dyeings
ere not bost suited for after-treatment with dimsze salt
Sgmples whish heve gone thromgh the two :tages of Ayeln
and Pixation with sernew sulvhate and biohromets, in
whioh therefare the Avestnf® §s no longer rreeent ee
aeteahin, 2o not resdily courle with diezo salts; the
aroseps 1o 21ow and the Auplieetion of results heg
rragented serteln 'f’.”.fffﬁ"?tiﬂ? with repard fo the
aranicn ctate of ortdntior of the satechin., A padding
wathad wae therefore emploved in later experiments,

Vaing 2 suall tvo-bowl padding machine, low
cuelity longoloth wes Tiret padded at £5-00°C, through
e liquor sontaining 3% cutoh and 2% scdiun scetate on t
volmme, only one pssssge bheing esiven end the pressure
on the ned mangle belng edjusted to give m 100%
aeneezins affect, The cloth was then dried et 60°C.,

in & hot sir flue; drying at a moderate tempverature wes
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necessary to avoid oxidatidn of the catechin as far as
po==ibla., The cuteh pedded piece was then padded
through & S» solutlon of a dlazo salt and airedAfor 15
minutes to ensure gomplete coupling. Rach plece was
then cut in tvo, ome-half being treated for 15 minutes
at 60°C. with a solution of 0.06% bichromate and 0.03%
gonper sulphate; the other half was left unchroee d;
both were washed and éoaped for 15 minutes with boiling
0.257 soap golution.

In addition to & series of commercial bases and

salte and simple bases, e.g. aniline, p-nitraniline,
M- end f-nsm})th\lmzine, the cuteh-pedded cloth was
also develoved with the diazo salts of XK= and £ -
aninoantiraquiaone, 4:4‘'diaminodiphenylnethane, 4:4'-
dlaminodinshenylauine aﬁl l:5diauinocanthraquinone, The
d1azotications were effected by ireating the solutions
or suspensions of the bases in glacial ngetic acid wikh
sadimm nitrite and concentrated sulphuriec seid (Hodgson,

J. Chem, Soc., 1903, 1620; Schoutissen, J., Amer, Chem
Sog., 1933, 55, 4537). (X=tminoanthrequinone pave a dark
red solution in boiling rlacial scetic acld, which on
conling devosited a flogoulent nrecipitate; whem this

woe 2ided to sodium nitrite in sulphuric acid, a vhite
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mase seoarested, which did aot Aise=olve on etirring,
but iemedistelr Aiz-9lvad on dllution. The rolation »of
the d{az0 snlt wae reddish orenee in 0013ur./?-3min0
anthirsquinone 412 not dinaclve in elepginl mastis ast4g,
buY, whsn Lthe susvension wes treated with sodtium
nitrlts and sulvharis acid, 1% immeldiataly dis~clved,
Dilution guve a small amount of a seun whish »as filter
off, yiclding & dbright erimason red solution., The sleay
eolution of Aiarinodishenylmethane in 2laniel eoetice
asid zave a alaret red diszo salution., Mrrinadirhenyl
axine wane snerinely soluble in gleciel acotie asld, bat
#»ith sodlum nitrite and eulphurie se‘d, ¢ velisr arann
solution wes odtnined, The cloth nrevarad =ith Narhinsd
AL on develonrent with this dimzo salutinn asme nut
yellow Tirest, ochazged to psle brown, then to pur-le an?
finally to n mamificent diuve., L:¥-Dieminesnthracu'non
wee Iraoluble in rleciel meetic s214, but resdily
dincolved pfter tremtnsnt with sodium nitrite end sul-
vhuris uaid, feollewsd by ilution. The respective
shafas abtrined ~1th those five Alszo solutions on
¥anhtal AT grounds wera peranium, vink, cherry, murray,

deep minorel blue and gavdinal, According to ¥eki



125

(s _Soc. Shem. Tnd,, Japan, 1931, 34, 4278; Jap. Pat.

8¢,182; 29,103}, fast red shades were obtalined by
counling diazoticed X~ ana /-ara.i::oant‘fu‘equinone:- with
Ranhtol A8, AS-BS end AS-30; lf-ﬂminonnthrnquinnne viel
ded much ’rvr‘.!r-t*-‘te:" chedes.

The shades obtained on the cuteh-nadded mround
are recorded in Table IV.

Comparison of jigger-dyed end padded samples
disclosed considerable differences in the dyeinzep
obtained by the two methods, the advantege being alwapy
on the =ide of the paddine method with rezard to the
dezirability end brightness of the shades, With regard
to fastners to 1lisht en? to waching, the rﬁ\ﬂ'_‘wa samolas
eornared fTsvourably with the jigger-dyed semples,

The influsnce of bhuffers on the shede ie shown in
Table V. Cloth was pedde with e 1% solutiom of euich
at 25°C. and dried in the hot flue at 6000. Poril ons
of the cloth were then developed respectivaely with
@ azotised O(-naphthylamine and Fast Blue Base BB,
additions of wvarious buffers being made. K-Naphthylmi
{30 o.) was Aiazotised with sodium nitrite (18 g.) end
®2% hrarochloric acid (72 c.c.). Wast Blue Pase BB
(80 g.) vas diazotiszed with sodium nitrite (7 g.) and
32% hydrochloric acid (27 e¢.c.)s Each diazo =olution



128

Table IV
B - S—. 7 w—
Yellow GO Tangerine Golden drown, but
sl {ghtly derker
Orense G0 Tengerine Golden brown
Orance OF Yellow brown Golden brown,slich
redder dbut deeper
“earlet GC Golden yellow olden brown
“omrlet K Tust Goldon brown
Searlet TR Yellow brown Golden brown
Red TR Marigolid, dbut Reddish golden bdro
slightly browner
Red ¥B Golden yellow Golden brown
Red B Terra cotta Torese ohestnut
Red ITR 21ightly drowner Heoe, but deeper
than tancerine
Red RO Bright reddish lwosn NDeen golden dbrown
Fed RBE Brisht orenge dbrown Co-per brown
red OL Rust Dark golden dbrown
HRed RL Yellow brown Dark golden drowm
Garnet GRC Coral Terrs cotta
sordeaux OF Horse chestnut Purple dbrown
Violet © Redder than horse ‘“urrey
chestnut and Adeaper
flue 5 Chocolete Chooolete
Hlue =B Purple brown Very deer purple b
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Blue KT
Variomine Blue B
Corinth V
Black K
Aniline
p-iiitreniline

/X =Navhtglamine

e o

X =fminoanthra-
quinone

B . -

4:4'-Disnino~
Adivhenyimethane

4:4'-Dianino~-
diphenylamine

1l:5-biamino~
anthreouinone

Zable IV contd.

S Shade

Unghromed Shromed
Burgundy #urgundy, but palez

Black brown
“urnle brown
Nigeor brown
Golden drown
“urnle brown

“ale golden dbrown
Bluer drown

“ale gzolden bdrown

Very deep purple b1
Purple brown
#luish dhooolgto
71ive brown
Chestnut

Pull olive drown
Dull brown

Dull brown

Deeper shade of rust Pull drown, slight

Deeper shade of
rust

Deer pink

kust

more yellowish th
with Xeaminoanthy
cninone

Olive brown

Beech brown

0live brown
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was bulked to 2,000 0,0e, 200 0.0, of the solution
noutralised with sodium bicerbonete snd trested with

1 g of one of the subrtances listed in Table V. The
cutoh-padded cloth was developed with the solutions and

efter-treate” ss usuel,

dadle V_
buffer o Shede
"Ef%555'3§535§§§n!‘irier ohroming

Blank Deev» rust Deep golden brown
“odium scetete Deap rust Deer golden drown
iMsodium hydrogen

phonphate Deen terrs cotta  Deen dluish drown
“odium metn~- Yellow brown P&le bluish drown

nhosphate

Sodiun hexa-
metaphosnhate “ale terra aotta Bluish dbrown

“odium pyro=-
phosnhate heddish terra cotte Ueen bdluish brown

Sodium di-
hydrosen Teak rust Deep golden brown
rhosphate

Trisodium '
phosnhate Deen terra cotte Neen dluish brown
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Table V econtd,

Puffer “hede
’m Dlue Dage IB
fore ochroming After chroming
flank "urple brown Choaeolate
“odium scetete ‘ Yarrey Deep chocolate
Disodium hydrogen “ale murrey Deep purple drown
rphosvhate
~odium mote- “ale murrey Purple dbrown
phosphate
“odium hexemeta- Tale murrey "ale murrey
vhosphate
Sod41ium nyrophosphete Tale murrey Deen purple drown
Sodium dthydrosen Pale murrey Purpla browm
phosphate ;
Trisodium phosphate “ale murrey Deep purple brown

Cuteh nt 85°7, and Arying in the hot flue at 60°7.
the aloth wes re-pedded through & solution of 87 diazo-
=alt and 2% ohromium mcetate, sired for = few minutes,
and steamed for 1 hour without pressure in the steamines
aottage. This trestment deerened an’ drightened the
shades, dbut tenderin~ oecurred in five caces, vig, Fest
Orange “alt OFR, Yellow 0C, Ted B, Red OL end Sesrlet R,
but only to a 2light extent in the last instance. For
this reason the shades obtained after sosping ere not
recorded in Table VI for these five salts,
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oelt “hede baefore “hede after “hede after
stesming steaming sosnine
Yellow ©C Tengerine Deep rolden -
S brown
Orange B2 Desn tangerine Light zolden Tieht molden
brovn brown,=l ieht
yellow
Orange OF Lighter end Deep mece -
yellower than
rust
“earlet G Deen tanserine leep golden Deep golden
brown brown
foarlet ¥ Rust Hedder than -
mgoe and
deever
Red RO Deen rust Deeper rust Rust
than the un-
ateamed
sample
Red TR Yellowish rust Light rust Light rust
Hed RL Neep tanzerine Teep mace Deep mace
ved G Dpep rust Deey rust -
Hed B Light horse Deep o er Light
oﬁ-tu{. hmp Y li)gm” g
Garnet 002 Tight terre Iisht coprer 1ieht copner
aotte brown brovn
Corinth V Iight nurnle Deener nurnle Deepn nurple
browm brown brown
Blue B Yurrey Pruple dbrown -
Plue BB ‘urnle brown Deeper purple Deep purnle
brown brorn
Blue 1R Light chocolete Deep chocolete Chonolate
v »
“i‘é‘f Thooolete ale burcundy Burpundy
Black K Light nigger Deen ni T Dorm and
bg?'m\ bro"n -~ bluer tgu
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The tendering could not bde releted to the scidity
of the diazo sanlts soncerned in comparicon with the
{nnocuous salts (Teble VII).

Table VI
Fast Selt ; 1
es er 20 hou™s

Orange 00 3.01 | 2,34
Oranee GR 3.82 B34
ied TR 3.92 3.30
red B 3.79 2.97
Red fi. Z.60 2.54
Yellow OC S.79 Z.34
“earlet R D76 2,99
Bordeaux OF 3.70 2,99
Pine # .47 2.09

Variamine Plune B 2.80 .M

The tendering, however, wes completely eliminated
by the addition of suitable quantities of sofdium scetate
to the cutch madins liquor or the developines e th,

Thus, t;y padding with 1% outeh and 2 sodium scetete,
Adevelopine with 27 Adierzo salt and 27 ehromium moetnte,
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and steaming, the shades recorded in Table VIII were

obtained, the fabdrie undergoing no damago,.

In order to compare different methods of alter-
treatment of the coupled Ayestuff, cloth padded with
3% outch and developed with 5% disgo salt, 2% sodium

noetate and 27 ehromium scetate, wes (7)) dried sharply

over Arvine aylindere, (TT' dried and sped in the Repid

Aper for 4 minutes at 100°3., or (ITI) dried snd steeme

in the steaming cottame for 1 hour wit out pressure, ¢

were then soasped as usuel, In Table IX (1), (II), and

{TTT) refer to these three nrocesses,

Iable VITI |

Salt or “hade before Chede after Sheade after

Hase o steaning ateaning soeping
Yollow 67 folden browa  Tolden brown  Deep polden

brown
Orange OR Dark mace Pluish golden Bluish rust
brown
Kot B Neen terre Jopper brown Copper browr
acntte

Searlet & imet Yellow rust Deep rust

Table IY/
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The omission of the sgeingt treatment gav‘ slight!
deever, dbut Aduller shades; there were only minute
A{fferences notiseable between the samples sred in the
Tanid ‘ser and in the ocottmge, the letter being somewh:
brighter,

In general, the ghades obtained dy the chromium
roetate method were charasterised dy their drichtnescs,
»ut the Yicht fastners wee only moderate and the dyein;
were inforior in this respect to those ohtsined by the
antoh=an'{um acetate naddines method involving after-
treatment of the anunled Aves with copmer =ulnhate
and bichromate (Tadle 1V),

Trintine exveriments: Althourh no mention ig mede
in the 1iterature of the use of dimzo selts in coniume-
tion with cuteh in oalioqﬁ printing. resul teg of
nraotianl interest were ohbtainable by this mesnec, as
{ndieated in the followins exanples, (1) The low
quality lonreloth used in the dyeins end nadding
exneriments was nedded with 0,287 suteh solution con-
tainine 27 sodium scetate at 85-00°2, and Aric 4 at
59-80°2. in the hot flue. The materisl was printe?

with a 57 solution of Fest Oranse "alt 7¢ in a thickenti
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of 18> “ritieh rum, aried, and the pround developed wit
e 17 =olution of Fast Nlue “alt MB to sive a yellow-
brovn orint on & nurnle baskeround, (8) Usine Fant
Mleok talt £ for orinting and Fast “oar]et. “alt G for
the pround shede, & nleacing affect of .a yellov back-
eround and a Aerk brown overnrint ras obtained. {(Z) In
e similar exveriment Variamine Plue alt ¥ end Tnot
¥iolet “mlt i were resncetively employed for the orint
and the eround rhade; the recult was a dark brown
Jprint on e rust hackground. (4% Cloth pndded throurch
N7 outeh solution sontelnine 27 sodium mcetate and
Aried wen anray vwrinted in e three .oolour denirn with
three Aimzo =alte, viz, & “earlet 70, 37 Red B and

g Hlue #B in a staroh-tragecanth thiokening. The
pround was nartielly oleared by treating the orinted
pisses in the 00ld for 10 minutes with a 2¢ solution
of moetin apid (30", washin~- and roaning, Deep rolden
browvn, yollow and dark brown nrints, fast to rubbine,
on n very nale red=brown ground were the ultimate
rocult, “imiler harmonious aolour offects were produ-
eidle dy printing with Aiazo selts and chromimm sgetate
on outoh=nadded aloth, followed by two nasnarce (10
minutes) in the Fapid ‘gor; the drishtnese of the
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nrints wae aonei’erna 1y imnroved by this mathod,
“leaging effeocts were rloo shisined by »rintine on a
cutoh bottom with osne dlazo nelt and Aeveloning the
gromm® with a second, "hilst the rmee of oolourings
wore noturelly 11?;1 te’, the fastne-s to ruddine was
exnellont an? the limitations with reeard to the o lour
seele were a favourd le frotor in so fer an a cuiet and
harmonious oolonr schome was autoratioal 1y mea mnlished
This was nt onoce annarent from an insveation of samnles
i1 whish three 2iazo anlte, wviz, “onrlet 07, ?ea?anﬂ
Blue BP, wové nrinted on cloth imnrernate’ resnectively
with eutch and tiachtol A%, The orogenc vias specinlly

suitabtle for srreay nrintine,

Kheki shades from outoh: Dye trimls were carried
ont on Ar11)1 welighine 18 1lhs, for 40 yaris, The
monterie) was saoured by hoilins in e hish preccure kier
uine aanstio =odn (47) on the weirht of theymeterial
and Isevon T (N.267 ) at 70 1b, nressure for A hours,
wnohed thorourhly an” &ried, Tedding throuch the
{mmrernating bath was serried out in twoebowl paddine
mech fne of the ctanderd "ather end “latt tyve, the
nrecoure hetweaen the howlc beine adjurted to mive 1707

B8OVOOZA,
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For murnoses of axnerirent, three varleties of
antah have heen used, the earential Ai1ffer-nce hetweeon
\thm 1vine in ytheir enteshin content, to test if el}
rive shades of khaki, +hile khaki shedes sre odtd ned’
from all of then, srecner chades would seem obteinable
only from varieties havine hich oeteshin ocontont, Thur
amone the three varieties chosen, Fheersal (80-nn"
nateohin} ~ave erecner shades than either "nale sutch”
or "outah for dyeineg” havine antechin eontents 80-F°
and 45% resnectively. '

1. ““ele suteh® (10 @,) was 41=solve” 1n boiline
wator to shioh ohromium neetate (TN m,) was ndded, The
termarature of th§ bath wae ratced to 70°C. end tho
ftabrie madod through so as to ret two aips end two
soueeres, dried in a hot flue steemed in the Napid
!‘mr‘for 12 minuter and chromed at the bdoil for 30
minutes usine sodiun Atchrom te (N.3») en’ conver
sulvhete (7.27) and wnsched. The fabrie was subse-
cuonily trented at boil for 1f minntes in » solution
of sodium silionte (29) wached and aried, This pave
o rreyirh preen kheki,

2, Iin & seaon? set of exnerimente the scoured
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metoriel was nedded throuch a pedding liguor comsisting
of nale outsh (17 g.), hot water (390 c.0.), chromium
agotate (7¢ r.) and ferrous silvhate (4 m,), steamed fe
30 minutes in the steaming anttare, treated for 1
minute in o bollins solution of sods ash (2§5 and wash
This wan then shromed for 50 minutes at the boil in e
solution mede un with eoovver sulnhate (b.lﬁ) end
notassium dlchrom te (".2, ) and otherwise nrocessed

as in (1), 4 ¥haki very much skin in shele to the
narlar mineral ¥hekie on the market waes obtained,

8. ftepeatine overation (1)} uelng Fheersa’® in
nlnce of prle eutoh reaultfd in a ¥haki shade much
preener then obteined in (1). |

4. "Cuteh for dAyeins® (10 g.l‘dissolvod in wanter
(800 6.0.) was mixed with chromium scetate (80 )
Alssolved in =ater {710 0.0.) and iron mgetnte (20 2,)
and the fine) volume ~ede up to 1 litre with water,
‘qoured Arill wns nedded throush the liquor in a
paddine mansle set for a 79 squeeze and siven four
&ipe and four Nho , dried over steam hented aryine
elinders, Tho material was steemed in the Ranid

Leer for 4= minutes and worked in 2 l!igeer at the
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boil for 29 minutes in a solution of rodium dichromate
(0.,57) and Igeron T (".27"), end washed in 2014 water,
Thin wne ‘a‘“mcun by a trestment on the jigeer in
sodium hynoohlorite met a% 2 g./litre for 18 minutes,
The material was then somped for 30 minutes at boil
asine & solution aontnining ceustia sode flakes (0,5 )
soa (17) and sodium silicete (2£), washed and scoured
nt 30°3. for 10 minutes in the Jjiesrer using elacial
acetio eold (N.25.), washe? in weter and Aried, /
khaki 2lishtly on the brownish side resulted. The aye
samnles ware tested for their fastness to wes ing,
shlorine, neid, nersniration end licht, In aesaying
the fnstness nromertier, exsent towarde lisht, the
method snecified by the Terman Tahthelfekormission Moy
been adonted, The light fastneas tests were onrried ¢
by the method desarided dy =hat and kemachandran (J, I
Shoma 500+, Indl. Ed., 1942, 8§, 11). ohromium eand iro
were estimated by the usuel procedures. For purnoses
of aomparison two shades of minerel kheki Ayed by
firms renuted to sbocinliee;ghi: trade and anoroximate
in shale to the outeh samples were taken,
Egtipetion of ohromjun end iron: The semples

{after a nrolininery boil in water for g periond of 20
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minutes in thessse of the mimersl khaki sarples to remo
any wnohable impurities) were cut into pieces less than
1/4" senare sn’ Aried at 110%C, to sonctant wel-ht,
fhout B=4 ¢, of the Ary asmnles wero trensferred
tn & nreviously érieﬂ end weiwhéd niskel orusidble and
ached sently st first for 20 minutes usine a Tuneeon
flame, followed by heatine in an electrio muf'fle furnso:
at 7E0-000°%C, for 1 1/2 hours. fter eooline in a
desioantor, the esh in the arucidble wae carefully mixed
with 0-10 times 1its welsht of sodium neroxide and furth
fused for s neriod of 18 minutes and cooled. The
erugidle with 1ts 114 wer nlmend in a tall 600 c.ce Ten!
and covered with a wateh glass, Distilled water (100
0.0.) ¥as then slovly introdused alone the asidesof th-
benker. ’'fter the resation in the beaker had sudsided,
the eontents were doiled for 20 minutes, the orublble
end 1;6 removed and rinsed with cold weter, the rinsing
beine 24442 to the beekbr. » fresh quantity (0.5 g.)
of so0dium neroxide wee teken in the orusible fMused, nnd
the weehins reneate?, The licuor in thebeeker was = b
for 30 minuten, and filtere’, The filter nener v@a
washed with hot water and the volume made up to §70 0.0

_ The precinitate on the filterppaper was dissolved
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in hot A1lute sulnhuric acid (2% ), the ferric sulnhate
radmﬂ with atﬁnnous chloride and the exoesa of the
Intter deing dostroye;! !jy the n?dition of mercurie
ghloride, The deaker with its contente wae allowed to
stand for 10 minutes an? titrated aseinst stendard
nerio sulvhete, using g-nhenenthrolein ferrous comnlex
as in?icetor,

For theectination of ohromium en aliquot nert of
the Jiquor was ninotte! out into e 2onienl flask and an
exoers of ferrons ammonium m: lphate 8f known strencth =
nd%ed. The eontenta of the flask were made a21dioc with
sulnhurie asi? and the excess of ferrous ammonium

sulnhate titr-tod apninat oeric sulnvhato,

», .

> .

Eaptness to weshing: w»as cerrisd out as follows:
: &
Two parts by weisht of the dyed materiel wes ntibied

on to hYleesched enlioo 6f nhout the rame welght and
“hatle” for 31 minutos, the solution eontel ning & and B/
2 p,/ litre of “arseilles soan and soda ash resvectivel
usine a material liguor ratio of 1:87, The limuar wase
allows” to aool down within 30 minutes to 40°2., the

gevnle Ainped ‘ten times in the liquor andé after eash
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dip well squeegzed. It was thorourhly weshed in eold
water an’ dried.

Foptneso to eoid: Dyed material 2" x 2" was
wotted out in hot weter, mancle? to ~ive even sqneezing
and Ainmed in 1% solution of anlshurie soid (967)
for 10 minites et 30%7,, rinse’ and Aried.

Feptpess $o verznirntion: The dyed materiel 4" x 4
wan sandwitohed hetween two layers of white calleo
and rolled, It waes then treated ror .30 minutes at 4“ o)
in a solution ocontaining © ~, cormon salt and 6 g.0c, of
ammonie (24%) mer litre, the samnle beine squeened at o
interval of 10 minutesby hand, This process of souneez!
was then reneated with the ~arnle in 7.0 .0 Plreinl
reetie nroid nor litre, the totel time of immresmation
beine arnin 30 minutes, The cample wee then aqueered
finaily an? aried without rineing at roonm temperature
(30%3.).

Faptness to shiorine: Two tynes of teste were
enrried out in this case, In the first ease the
samnles were vwetted out soueezed and immersed for 1 how
at 20%, in fres™ly nrevared so’ium hypochlorite to
ut- to give 1 2o a¥Rilahla shlorin~ per 1litre to which

Ne? 7o Of 20diur hHiearbonate had deed ndded. At the
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end of one hour the tert cemnle removed rinced in
water soured in 2ilute eoetis ecid, rewrinee’ and drie
in the senond sese the sample =as aimilarly trested, b
{n a nerchloron solution sontainineg 3 2./11tre
avanileble shlorine., In all the ahove tests, the camol
were aamnered acsinst respeetive stendsrds, and '
ageioned errades, The results are resorded in Table IV,
£ nerusel of Table IX would indionte that outoh Xhalkd
Ayed by afooose {4) stenda fevoursble eomparison in
famtness with the miners! ¥haki se~ples' A and 7; the
lower qfaﬂo obtalngd in the case of lirht (E=C) asains!
ecample = (7=8) may partly be exnleained by the aiffe-
rense in the neture of the fabrias (the minern) khec1
Ayed meterin) in this once Yeing hoavier! and the

preanter Adenth of shade,

Teble P,
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A perucal of Table ! would indieate that cutch
khaki dved by process (4) stands favoursble compericon
1n'fastnesa with the minerel Xhaki samplecs A and By
the lower grade obteined in the gnce of 1icht (5=6)
azeinst camnle B (7-8) may partly be exnlained by the
Aifference in the nature of tha fabrics (the mineral
khaki dyed mnterinsl in this= cmse beine henvier and the

ereater deanth of shade,
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Part IV
Fgstness vrornerties of azoic dyes

INTRODUCT 101

Agoic ooloﬁring matters are generally of good to
mediun fastness to light, while in.a majority of cases
the common weaskness 1= their poor fastness to rubbing.
Presumably this defect is inherent to the process
itself, as the dyeiné is the result of a dual process
impregnation in the Naprhtol bath, the development of
the pigment being effected by & pscssage throuch the
diazotised amine. With any other class of colouring
metters oerhaps, this defect would have acted as a
deterent for its large scale use. But the azoie colou
on account of their wide veriety of shades end excelle
fastness in other directions, combined with brightness
end eash of applicetion have become indispensable to ¢
textile industry, whose consumption of this class of
golourine metters is about one fifth of the totel
import of synthetic dyes.

Most of the dveing of azoic colours in this count
is on yern to be subsaquently woven wvé{ unbleached

.

yarn, to a small extent for shirtine materials, and
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mainly to be included in the coloured headings and
borders of dhoties and sarees. ~Fastness to light is
obviously essential in & iropical country and, since t
dyed yern is woven with white and processed in the pie
fastness to rubbing end to an open boil with soap and
soda ash are also nececssary.

In an attempt to study the faoﬁors that influence

the fastness to rubbing, Willisms (J. Soc. Dvers. Col.

1974, 50, 204) and Blackshaw (ibid., 1936, 52, 135)
laid emphasis on factors sueh as pre-treatment of
material, restricting the choice of Naphtols to the
highly substantive ones, use of wetting out asents and
protective colloids in the impregnetine end developing
batus, efficient hydroextraction after impresnation to
remove the superficially held Waphtol from the materia:
prior to development, end an efficient rinsinel&gdsoapt
treatment of the developed material. Wenkel (Wellisnd
Textilber., 1927, 8, 871; 955; 1928, 9, 66, 149, 501)
etudied the effeoct of nre-treatment on affinityjaccord!
to him the boiled Teyptian cotton absorbed 0.232 mol.
Naphtol 23, boiled out cotton 0.198 mol., bleached

cotton 0.218 mol. and mercerised cotton 0.335 mol,

Cerstner (Rey. Gen. Tein. Imp. Blanech. Apn., 1932, 10,
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139; 1933, 11, 821; Seide u. Kunstseide, 1933, 38, 463)
demonstrated the sdvanteges of adding Acorit (the
sodiuvin 881t of = sulphonated sliphatiec alcohol) over
Furkey Red oil as 2 nrotective e¢olloid, The wetting
netion of the added agent depende” on the alkelinity
of the solution. Different subetences of similar
surface sctivity »nd notentiometric reolations showed
d1fferences as dicversing egente for "Naphtols", Acorit
being eepccially effective. The advantages of using
an effective wetting akent and orotsctive colloid in
the Naphtol bath snd in the diazo bath are undoubted,
but with reserd to the actual dsgree of improvement in
relation to the increoased expense there are differences
of opninion.

Ascording to Scheele (Leipziger VWonatsch. Textilin

1929, 44, 79, 126) rubbing fastness runs parallel %o th
substantivity of the Naphtol. Although this is true in
gsome measure, it lacks experimental verification not
only with regard to the absence of any quantitative
relationship between substantivity and fastness %o
rubbing, but as is more important from the practical
point of view, also in thet an umsubstantive Naphtol

may leed ultimately to dyeings of excellent fastness tc¢
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rubbing. By using a Naphtol of high substantivity and
ongh hydroextraction it is possible to minimise the me
nically edhering pigment thet is resnonsible for loose
to rubbing, dut it must he remembered that the formati
of the surfece pigment eammot be eliminatei. Further
in the case of the so ceslled substantive Navhtols, the
nature end degree of the attechment of the latter, and
therefore, of the precipitated pigment, to cellulose a
not understcod. It cean be steted, however, that the
quantity of mechsanicelly adhering prigment will be grea
for the le=s substantiVe Warhtols: in consequence ther
w111 be wmore bleeding in the c=osping bath and to that
extent, le=ss substantive Nerhtols are less eccnomical
in use. The vital factor, so Tar as the fastness to
rubbing of the final dyeing is eoncerned, is the after
treatment. If in the earlier stages oé processing
ontimum conditions are observed, dveings of good
fastness to rubbing could be obtesined even from an
nnanbstantive Navhtol by suitably after-ireating it.
Considerable differences in the actual extent of
the somsnine after-treatment recuired by individual asgof
dveings were obgerved by Tochner (Mellisnd Textilber.,

1926, 7, 243). Fastness to light was slways improved
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by soaping efter-trestment, but & dyeing of Naphtol AS
and Tast Fed Calt FL recuired treatment for 30 minutes t
develop maximum fastness, vherees a dyeing of Naphtol AS:
RI. end ¥ ast Red rL. wes fuet as mueh ‘mproved by good
rinsing in cold weter es by vrolonged sospine. Aesordin
to BsePs 514,069, the feastness to rubbing cf agoie dye-
ings is improved by #ddine to the soaning bath a water-
soluble selt of H(CHg.200H)s or (HOCC.CHg)-N-CHg.CHg-
N(CFa.SOOH)z. A reagent yielding ovveen wav also be
added. The proces= is aneciaily suitable for laps,
ecross-wound bobbins and warn Desms,

\dem (I, tocs Dyers Col., 1936, 52, 6), however,

considered that the defective fastness to rubbing of
azoie dyeings has neither been, nor is likelv to be
solved, and thet the view that by =zivine the ocorrect
treatment this defest em be oversome is scarcely
sorreet. Thue, inespite of many trisls end considerable
axpenditure, he hed not yet seen a successful bulk
nrocess worked out for m dark blue on yarn and pieces;
the results were gususlly very uneven and loose to

rubbing.

Blackshaw (J, Soc, Dyers Col., 1935, 5, 309) has

studie? the fastness pronerties of numerous azoie dyeins
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in relation to sosping after-treatment, comparing the
fastness of the dyeings (1) unsoaped, (2) soaped with
3 2« neutral soap flakes with 2 g. soda ash per litre
at 80°C., (3) soaped as under (2), but at the boil,
with regard to iight, ohloriﬁe, open kier-boiling with
soda ash, and bleaching and rubbing., He considered th
excessive soaping may increase looseness to rubbing,
as the alkali in the soap bath may cause undue agere-
gation of odlouring matter and accelerate migration to
the outside of the fibre.

Willshire (J., Soc. Dyers Col., 1940, 56, 245)
considered that while the depth of shade and the
material taken for processing vitally affected the
fastness to rubbing by sdopting suitsble methods for
different combinations, by selecting the most suitsble

awd acdldliy,.,
oombinatioq/ot suiteble auxilisries in the impregnatin
and developing baths, dyeings could be produced 15~"dﬁ
satisfactory festness properties provided, the dyeings
g0 obtained, are after-treated with suitable concen-
trations of soap and Lissspol 15 (2 patented auxiliary
product of the Imperial Chemical Industries). Additio

of soda ash to the soaping bath was not advisable as 1§

caused rubdbing by excessive migration of the dye
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particles from the centre of the cotton fibres to the

'outside, where they were more easily removed by frictioc
Korb {Leipziger Monatsch. Textilbmd., 1935, 50,

171) found that the stability of Naphtol AS baths wes

limited even with water of slight hardness and that
exclusive use of distilled water wes dezsirable., Addi-
tions of Turkey Red o0il not only did notpprevent rreoi-
pitation, but sreatly lowered the resistance of the
dyed shades to rubbing, whereas the use of fatty aloo hc
sulphonate rendered the stability of a bath of even 25°
hard water practically unlimited. 'hen dyeings were
made immediately and suitably after-treated, all gave
equally good fastness to rubbing.

Since the recognition of the vitel importsnce of
the after-treatment of azoic dyeings to light and
rubbing, there has been a fair agreement as to the
composition of the after-treatment bath., A concentrat:
soap solution (5-10 g. per litre} or a similar solutio
of soap and soda gsh, is commonly employed. In addi-
tion menufacturers have, of course, recommended the
use of wetting and emulsifying agents. Roiger (Z. ges
Textilind., 1925, 28, 654) observed that addition of
tannic acid to the soaping bath improved the fastness

rubbing, but darkened the shade.
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Experiments have been in progress in this labora-
tory on the type of auxiliary agent with reference td
chemical constitution and properties, such as wetting,
emulsification and nrotective colloidal action suitable
for a given azoie combination to produce the maximum
fastness to rubbing. The after-treatment is usually
regarde? as & process of removel by emulsification of ¢
superficially precinitated azoic pigment formed from
that part of the Naphtol not substantively adsorbed
and not removed by hydroextraction; a process of solu-
bpilisation must now be assumed to be at least partially
responsible for the action. Since organic comnounds
tend to dissolve in sOIVent%having structural features
gimilar to their own, the after-treatment of azoic dye-
ings with synthetic detergents, nossessing some
structural festures in common with Naphtols, in additio
to those which would be necessary for their behav our
as emulsifiers and detergents, has been suggested by
Venketareman (Curr. Se., 1939, 8, 286).

One aspect in the processing of azoic colours is
the poor stability of Nanhtols towards hard water.
Under the conditions prevailing in many of the Indian

mills, this problem has often crused serious hindrmce
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processing with consequent loss of production. The
difficulties already prevalent in getting dyeings fast
to rubbing in the case of Naphtols are accentuated due
to the presence of calcium soans formed by reesction
between the Turkey red oil in the Naphtol baths enad

the calecium and magnesium salts from the water. Another
contributory factor in the same directionis the tendency
of caustic soda in the Naphtol bath to lead to formation
of secum where hard waters are involved. It seemed
desirable therefore to replace caustic soda, partly

at any rate, with products alkaline in nature, dbut not
characterised by sensitivity towards hard water, alone,
or alode with other additions such ms a fatty aleohol
sulphonates, It was anticipated that dyeines obtained
from such baths, if suitably aftér-treated, would lead
to dyeings with sreater resistance to rubbing. In view
of the above considerations, dyeings have been earried
out with Naphtol AS-BE and Fast Searlet uelt GG using
hard water, hardness reneing from 0-30°, usine
auxiliaries such as a fatty aleohol, sulphonate and
trisodium phosphate. .The latter has been used in view
of itg known ability to overcome the sensitiveness of

Turkey Hed oil towards calcium compounds (ef. JT.G.
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Farbenindustrie B.P. 444,071). The results are indi-
cated in Tables I and II of the experimental part. Apart
from factors such as resistance to hard water, trisodium
phosphate led to shades of increased depth apparently
due to the diminution in the desree of disperdson of the
colloidal Nep htol.

In view of the beneficial effects of after-treat-
ment as fastness to rubbing, end the accepted concept
of its function being oneiéemoval of the surface pigment
by emulsification and solubi}isation, Narhtol dyeings
have now been after-treateg;‘::;ies of auxiliaries known
for their detersent and emulsifyine astion, such as the
sodium salts of laurioc, myristic, nalmitiec, steariec,
linoyﬁo, anacardic and tetrahydroanacardic acids, and
also with patented auxiliaries such as Igenal C
(highly polymerised ecompound of unknown constitution),
Igepon T (sodium salt of N-methyltaurine), Nekal BX
(sodium di-isopropyl naphthalene sulphonate), Gardinol
#A {sodium lauryl sulphate and Aerosol OT (dioetyl ester
of sodium sulphosuceinate) end the rubbing fastness of
the dyeinss estimated. ThmFor purposes of experiment,

dyeing produced on yarn using Nephtol AS end Fast Blue

Salt bB has. been chosen in view of the well known



difficulty of obtaining dyeings of reasonable fastness
to rubbing in this case; the assumption being that
starting with a dyeing of inferior fastness to rubbing
and suitably after-treating it, the result should be a
marked ascendency in the festness scale. The results
are indicated in Table IIT. |

With the same object in view and with the aim of
studying the effect in more specific instaences where
the nephthols and the auxiliary used will bear eamore
eloser structural resemblance, dyeings from the following

naphthols (I), (II) and (IIT)

oK
O:jc.a H N Q/W/.oc. @/{% c//:c#c‘cﬂ'_i;. <k

(1)

cos
N C"#/V‘Q

AH.oc ((/./z; c,;f;c‘,;/((ég <4

(11)
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(111)

obtained by condensing mono-hN-oleyl=p-rhenylenediamine;
mono-N-oleyl-m-phenylenediamine and mono-N-caprylyl-p-
phenylencdiamine respectively with A-hyaroxynaphthoyl
chloride, have been after-treated with a mixture of sodium
oleate and soasp (in the case of I and II) and sodium salt
of caprylic acid and sBap in the case of ITI. Results

are recorded in Table IV, In all the three cases the
results indicated an improvement in the fastness top
rubbing from dyeings treated with soap alone; although the
inoreace recorde’ could not be construed as striking in
view of the initial high degree of fastness to rubdbbing
exhibited by these combinations on account of the exis-
tence of the aliphatic chain. In one case, however, viz.
N-2-hydroxy-3-narhthoyl-N'~-oleyl-m-phenylenediamire, the

improvement recorded was quite appreciable.
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EXPERIMENTAL

The yarn employed for dye trials was sincle 20°'s
varn boiled in iater for 2 hours and hydroextracted.
The yarn (20 g.) was impreegmated in the Naphtol beth
set at 15@ per 1itre, end containing forma€imh 40%
(1%) for 30 minutes, hydroextrscted end developed in
e solution of Fast Searlet Salt GC (3%) and Diazopon A
(protective eolloid) (17), washed, soured with hydro-
echloric acid £28%¥(0.5%) for 10 minutes, washed,
soaped with soan (0.85%) and trisodium phosphate (0.25%)
st the boil for 30 minutes end washed. Initially the
bathe containing trisodium phosphate end reduced
emomnts of cesnstic sods were deeper in colour, but less
transparent then the bathe containing Produet ¥, but
on standine the precipitation wes more in the latter
ense. Series III, containing the normal amount of
caustic soda and trisodium phosphate, were clearest of
211, -The dyeings in series I Hed more in the soaping
beth then those in series II, while the dyeings in
geries ITT, bled less than either T or II.
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Five semples of hard water (5-30°) were prepared
and three sets of dyeings made: (1) the caustic soda
in Nanhtbl bath was partially replaced by trisodium
phosvhate; (2) inereasing emounts of a proprietsry hard
water resistinc wetting agent (Product Y, sodium salt of
N-methvltaurine) were added to the Naphtol bath;
(3) usine 20° hard water and the normasl amount of esustic
sodn, additions of 0,5, 1, 2% trisodium phosphate on
voluﬁe were made, In I and IT the naphtholations and
the observations recorded in Table IT were made 18
hours after the baths were made up; and in TII imme-
diately after.

The following baths, each 400 c.c. &and containing

6 . of Naphtol AS-BS were prepared.

Table I
Series Experi- Hardness Sodium Trisodium  Product Y
ment f water hydro phosphate
egrees xide 307 in g.
soln.o~
CsCe
| | 0 9 0
2 5 6.75 2.25
3 10 " 2.36
4 15 . 2.60
5 20 r 2.99
6 30 " 3.89
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Table I contd.

Series Experi- Hardness Sodium hydro Trisodium Product
xide 55 4

ment of water ospha p 4
£0ln, Ce.Ce in_g.
IT 4 0 9 0.08
8 S ° 0.20
9 10 9 0.21
10 15 9 0.28
11 20 9 0.88
12 30 9 P 0.32
IIT 13 ‘ 20 9 2
14 20 9 z
15 20 9 8

The appearance of the baths and the rubbing fastness

of the dyeings are recordedsd in Table IT.

Table ITI
Series Experi- Appearance of the baths Rubbin
_ment fastness

I 1 Very slight precipnitation;

mixes upon stirrins; sli-

ghtly less clear than (7) 4
2 More precipitation than in 1;

same cloudiness as in (8) 3
3 Slightly clearer and darker

than (9) 3
a4 Definitely clearer and darker

then 9(10) 3
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Table contd.

Series Experi- Appearance_of the baths Rubbing
-ment . fastness
5 Yueh clearer and definitely

less precipitation than in
{11), Precinitate very

finely divided v 3
6 Much clearer than (12). Pre-
cipitate finely dimpersed 2
1T 4 Very slieght precipitation
. which mixes well on stirring 3
8 Same as in (2) 2
9 Less dark and slightly more 2
cloudy than (3)
, 10 Fairly clear, but less so than
(4). Paler in colour 2
11 Cloudy, precipiteated badly 2
12 Very cloudy; heavy precipitation 2-3
11X 13 Clear solution 5
14 " 5
15 " 5

The above figures would show thet even where m rd
water is involved, by adding suitable sauxiliaries to the
jnicial beth and suitably after-treating the material,
dveings of excellent fastness to rubbing could be
obtained. Choice of a suitable auxiliary'iould also
appear to be an important factor, judeing from the

inferior rubbing fastness grade of sample (1ll) as
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against samples (13, 14 or 15).

Detergont sction Mgrubbing fastness: ‘For purboses
of experiment, Naphtol AS -~ Fast Blue Salt BB combina-
tion was used in view of the known tendency of azoiec
blues to give dyeings of inferior fastness to rubbing
(ef. Adem, loc, c¢it.). Bleached single 20's yarn was
used, dyeine being carried out by impregnating for 15
minutes in Naphtol 4S (2%).at room temperature (20°C.)
in a materisl liquor ratio of 1:20, centrifuring and
develoning in a solution of Fast Blue Balt BB (3%) to
which an addition of Diezopon A (1%) had been made.
The materinl wes washed thoroushly in cold water and
dried. The yarn was divided into 10 ¢. lots and given
an after-treatment for 15 minutes at the boil with
the various auxiliasries, the concentration of which
was maintained at 0.5% in every case., The results

are indicated in Table III.

Table IIT/
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Table III
Experiment Name of suxiliary used Kubbing
fastness

grade
1 Sodium myristate 2

2 " _ linolesale 2=3

3 " palmitate 1-2
4 = stearate 2

5 " laurate 2=3

6 "  oleste 2=3
7 " anacardate 3
8 tetrahydroanscardate 3
9 Igepal ¢ 4
10 Igepon T 3
11 Nekal BX 3
12 Gerdinol VA 3

13 Aderosol OT Bl
14 Trisodium phosphate 4
18 Soap | 3
16 0.5% soap 0,55 trisodivm phosphate 3

Among the detersents examined Igemal C, trisodium
phosphate, Aerosol OT come in for consideration in the
diminishing order of rubbing fastness grade, followed

by Nekal BX, Gardinol WA, sodium anacardete and tetra-
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hydroanacardate, soanr and a mixture of soap and tri-
Tsodium phosphete., The sodium salts of the fatty ecids
oocupy & =lightly lower grade with the advantage in
favour of the unsaturnted derivetives sush as the
codium linoleate and sodium laurate. Curiously enough
it would smmear that it is more the erulsifying and
wettine aspents such as Aerosol, Tgepal and sodium

Cabtay
ohosphate (theg has been claimed to have power to lower

interfsaoial tension and marked pover of emuleifyine oils

by Snell, Ind, Eng. Chem., 1931, 23, 470) that have led

to inoreased resistance to rubbing rather than the
well known detersents such ae Igepon T, Gardinol WA
and soap; testifying to the fact that for inoreased
resistance to rubbing, the after-treatment should be
done preferably with auxiliaries combining wetting and
emuleifving setion. Quite interestins though of
slishtly lower grade are the fisures obtained in the
asge of the sodium salts of snacardic end tetrahydro-
annasrdie peids whose efficiency may be aseribed partly
to solubilisation in view of the structural similarity
to Vanhtol AS (thoush eontaining only one benzene ring'
with a hydroxyl ortho to the oarboxy{:;?ih the added

sdvantase of a lone aliphatic chain.
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Effect of after-treetment with auxiliaries of
similar structure: In view of Hartley's theory (loc. cit.)
about the tendency of organic compounds to dissolve in
compounds of similar structure, six dyeings obteined from
naphthols having long aliphatic residues such as N-2-
hydroxy-3-naphthoyl-N'-oleyl-p-phenylenedi amine, its meta
isomer and N-2-hydroxy-3-naphthoyl-N'-caprylyl-p-
phenyleﬁediamine)by coupling 1% impregnetions of these
on bleached single 20's yarn, with 3% solutions of Fast
Red Salt TR and Blue Salt BB respectively, have been
submitted to an aftertreatment at boil for 15 minutes
using 0.5% solutions of sodium salt of oleic and ceprylic
acids, washed, dried and the rubbing estimated. The
results are recorded in Table IV. For purposes of com-
parison the rubbing fastness grades obtained by giving the
respective dyeings & soaping after-treatment with 0.8%
soap solution have been included. The results indicate
the favourable effccet of the after-treatment with

aumiliaries of similar structure.

Table IV/
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Ta.[dmlg/
Experi- Naphthdl auxi - Rubbing fastness
ment No. liary ade
used as ) Fast Blue
Salt TR _Salt BB
1 N-2-Hydroxy-3-nephth- 0.8% 4-5 4-5
oyl-N'-caprylyl-p- Soap
phenylenediamine
2 " " 0.5 Sodium
salt of cap- 5 S
rylic acid
3 N=2=-Hydroxy=-3-naph- 0.8 Soap 4-5 4-5
thoyl-N'-oleyl-p-
phenylenediamine
4 o » 0.5 Sodium 5=6 5=6
salt of oleic
acid
S N=2-Hydroxy=-3-naph~ 0.8 Soap & 3
thoyl=Nt-bleyl-m=
phenylenediamine
6 " . 0.5 Sodium salt 5 5

of oleic acid

Although in view of the limited range of naphthols
dealt with, nd conclusions of a general nature could be
drawn, it would eppear that the results obtained justify
the assumptions of Hartley as regards the tendency of
organic compounds toddissolve in compounds of similar
structure, the better fastness exhibited by the dyeing
after the special after-treatment being incaepable of
being explained other than as g due to a process of
solubilisation and removal of the surface pigment by

emulsification. The improvement effected, except in
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the case of 6 is not of a striking character, but if it
is remembered thet the dyeings from these nephthols
exhibited even initially good resistance to resistence
to rubbing, the higher figure obteined in the cases under
discussion is significant.
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Part V

Coupling of silk with diazo salts

INTRODUCTION

Among the textile fibres silk and wool rank as next
in importence to cotton. While the principles underlying
the processing of cttton are well understood and have
been more or less systematised, the hamdling of the
animel fibres in dyeing end related processes calls for
careful manhfudation in view of their structursal
characteristics.

Dyeing on silk 1svmain1y carried out using ecid
colours, generally in a boiled-off liquor bath béoken
with sulphuric, formic or acetic acid, near the boil
(90~-95°C.| the period of dyeing varying from 1 to 1.5
hour. Though the colours dye level, the high temperature
employed leads to a certain diminution in the naturel
lustre of silk wiich is attempted to be restored, partly at
any rate, by treating finally in acidulated water. Fast-
ness of these dyeings very considerably, fastness to light

being more or less mediocre while that to weshing is

generally satisfactory.
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Attempts at using colours of the Naphtol AS range
have met wifh limited success and ere restricted in scope
due to the high alkalinity of the Naphtol beths with
consequent denger of deterioration of the fabric. The
shades obtained,'however, are characterised by excellent
fastness to light;ﬁ;i;hing/but of inferior fastness to
rubbing. The inferior rubbing fastness is pertly due to
the stronger Naphtol baths, lerge addition of s=alt and
longer period of impregnation employed in view of the
silk fibre exhibiting poor affinity for the Naphtols. Vat
colours are used to a smell extent mainly dn yarn to form
effect threads in dress goods and shirtings. According
to Keyworth (J, Soc, Dyers Col, 1933, 49, 246) the

affinity of most vat dyes for silk is so low that the
production of dark shades becomes expensive. Proprietary
agents added to the dye bath with a view to maintain the
strength and lustre of the fabric, lead to a further
diminution in the dyestuff sbsorption.

Diazo compounds are known to combine with proteins
both by virtue of the phenolic hydroxyl group present in
structural units of the é%nz»a‘ramily, and thg_igdple in
the tryptophane units. Many of the chemical and phy;ical

properties of & protein are intimately related to the
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number and arrangement of its functional or reaction groups
most of which are contributed by the dibasic and diacidic
amino acids. Silk fibroin is composed lergely of the amino
acids glycine, slanine end tyrosine and of these only the
last one would be expected to contribute a resction group
nemely, & phenolie hydroxyl. It is this reactive group
which decides largely the absorption of moisture, acids

and dyes, This has been conclusively proved by var ious
investigators who inactivated these groups with a velw

to study the properties of the mdditied proteins.

Advanteges due to the presence of these groups appesr
to have been utilised in the French "Escaich process” in
which the silk is dyed in a bath containing en orgenic
acid, a metallic salt end a nitrite to produce shades of
yellow, garnet and green, the metcllic selts used being
those of aluminium, copper, nickel, cobalt and iron. It
is claimed that the colours are obtained in a short time
with a cold bath and could be made resistant to washing
and light.

In an attempt at studying.tho constitution of the azo
compounds of the silk fibres, Morel and Sisley (Bull. Soc.
Chim., 1927, 41, 1217-24) suggested that the colouretions
obtained by diazotising end coupling on the fibres are due



174

to the formation of coloured azo compounds from the
tyrosinic grouping in the fibre. They found that if the

diazo compound so obtained was reduced with stennous

chloride or sodium hydrosulphite, wix an amino group was
substituted for the dieazo group, which reescted repidly
with nitrous acid to give the seme coloured bodies as
obtained by treating the fibre for long periods with an
excess of nitrous scid. OSisley, Simonnet and Sisley
(Bull. Soc., Chim., 1930, 47, 1389-94) coupled diazo-
tised solutions of bases of the type of dichloraniline,
nitroanisidine and dianisidine and obtained impa shades
ranging from yellow to brown of industrisl importence.
They observed thet silk, in sddition to the dye formed
by coupling with the fibre, held a certain amount of the
non-coupled diazo compound, which on boiling with soap
formed & hydroxy derivetive,which in turn coupled with
the unchanged diezo compound to give a complex absorbed
on the silk. Thus silk dyed in diezotised primuline and
boiled in soep gave a fast yellow, since the diazo compound
of primuline is staeble and it is the azofibroin azo-
primuline dye, which predominates. 4ccording to these
authors the azo dyes formed by coupling a diazo compound

with the tyrosine group of fibroin are comparsble in
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shade and reactions with dyes such as p-nitrobenzeneazo-
p-cresol, the differences noticed in fastness to scouring
being attributable to the large protein molecule.

According to E.P. 437,049 wool or silk dyeings
obtained with diazo compounds became deeper im colour
and/or their fastness properties are improved by subse-
quent treatment with metellic'salt solutions. Sodium
bichromate~-sulphuric acid mixture is farticularly
effective in the case of shades obtained with the ecld
of a- and f-naphthyldiezonium chlorides, whilst neutral
or acid (acetic) solutions of copper salts are effective
with dyeings produced with diezo salts of negatively
substituted enisidines., The colours obtained vary from
deep brown to reddish brown.

The utilisation of this coupling reaction between
silk and diazo compounds for industrisl purposes appears,
however, not to have been attempted, probably due to the
lack of quaentitetive data on the fastness properties of
the resultent shaedes and inadequate information as to the
renge of shedes available. 1L has now been found that
this reaction could be utilised to produce shades ranging
from & wide variety of yellows, golden yellows, oranges,

browns, maroons and chocolate. Some of the shades’
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produced compere very favourebly with basic colours in
brightness whidh excelling them in fastness to light and
washing. Since the coupling is effected et room tempe-
rature (30°C.), problems such as loss of lustre due to

high temperature are eliminated,and as the period of dyeing
is nearly the same &s in the case of acid dyestuffs, the
process should be cepable of large scale spplication,
particularly with regerd to the limited range of shades
mentioned in the experimental part.

The influence of buffers in coupling hes been
studied. Buffers play a vitel part in not only hastening
the coupling reaction but leadf to a decided improvement
in the depth of and fastness properties of the resultant
shades themﬁelves. Certein groupings in the diezo com-
pounds also appear to influence the coupling to a conside-
rable extent. Negative substituents led generally to
deep shades of good festness to light and washing.

Generalisations as regerds the ability of certain
substituentg groups to favourably influence the fastness
to light in the cese of dyes of the azoic class do not
appear to find a parellel here. One of the groupings that
is cleimed to influence the light festness of the azoic
dyeing is the methoxy or ethoxy groups. But in the cese
of the dyed shades on silk it has been found that this
grouping does not appear to be a useful factor as fear aS
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festness to light ¢ is concerned.

One possible use to which this coupling reaction could
be utilised is in the production of two-tone efrec:7union
fabrics. Attractive dyoingi heve been obteined by using
cotton silk unions, in which the cotton is left practiceally
unstained, The extension of the scope of this reaétion
for the eétimatlon of the relative amounts of the fibres
composing the union is under investigation.

Silk has been dyed with scid, baeic and direct dyes
conteining en exb-amino group and the amino groups dia-
zotlised and ailowed to couple with the phenolic copsti-
tuent of the silk fibroin. In this wey sterting with
relatively loose shades, faster end better dyeings have
been produced.

To study the mechanism of the reaction, [/ -Tyrosin
(Theodore Schucherdt's product) has been coupled with
diezotised 2:5-dichloraniline using 1 and 2 mols. to

produce compounds I and II

Ho \" - CHy - CH (NMH, ) Cooy
[of

ases

&«

(1)
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Attempts =t prepering the N-benzoyl derivative of
compound (II) proved & failure, showing thereby thet the

second position occupied by the dlazo component wes g

on the primary amine.
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(7 nof.)

L-Tyrosine {1 g.)fwss taken up in aleohol (5 c.c.)
and water (25 c.c.); to this was sdled caustic soda
32.5% (1 c.o.) and stirred. To the resultent solution
diagzotised 2:5-dichlorsniline (1 2¢) (1.1 mol.) wss
added. A bright orange dye wass obtained which gradually
chenged to brownish or?nge. The dye (1.4 g.) was
erystallised from sscetic scid in pale yellow brown

arvetalline nowder meltinge at 118=120°C. (Found:

Cl, 20.0. U3sM130zNgClg requires €1, 20.0%) .
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Diazotised 2:5-dichloraniline (2 z.) (2.2 mols.)
was added to L-tyrosine (1 g.) di=solved as above. The
resultant dye crystallised from acetic acid in yellow
brown vlates which melted at 183-3°C. (Found: C1, 26.8.
Co1Hgg0zsCly reauires C1, 26.92).

Attempts at preparation of the ¥-benzoyl derivative
of compound IT proved a feilure, the resulting product mi
egiving 2 melting noint'183-85°0., whieh 1= the same as
that of compound IT, showing thereby that the coupling
had teken place at the smino groun,.

To study the effect of buffers in counling, a
series of dlazo selts and diazotised amines have been
alloved to resct with =silk, 2 2% concentration of diazo

salts and sodium acetste were employed, the time of
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impregnation being 1 hour et room temperature (30°.).
The dyeings were washed in cold water and dried. 1In
Table I is recorded observations as regards the consti-
tution of the diezo compound and the shades obteined with
and without sodiﬁm acetate. In naming the shades, use
has been made of the nritish Golour Jouncil Dictionery
of Colour “tandards, 1934, It was noticed that the
buffer invariasbly led to inereased denth in shade and in
quite a large number of ceses the shades were entirely
differcnt even in tone from those obtained from non-
buffered solutions. 1In 2 few ceses, as for instance, in
the complex diazo salts of the tyne Variemine Blue FG,

B and Violet B, while the buffer exerted the same
benefiscial influence, the differance between the shades
obtained from the buffered and non-buffered solutions was
not so pronounce’ as in the case of simpler ImyExxx
types of diazo components such as rast Yellow Salt GC
(g-chloraniline) or Tast Orange Salt GR (o-nitraniline),
while in a smaller number of cases such as Tast red Salt
TR (5-e¢hloro-2-aminotoluene} and Fast ned ualt RC (4-
chloro-2-amincenisole} the ~hades obtainedrrgfazo

baths conteining no buffer were extremely poor in tinc-

torial value.
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Table I
Fast_colour Constitution of Shade
Salt or Base the Salt or Base wWith Without
sod. sodium
acetate acetate
Fast Ysllow <:::7AAQ& Butter cup Strew
Selt GC
=t
Fast Orange N Marigolad Golden
Salt GR < orange
g
Fast Orange _ Indian Butter aury
Salt KD yellow slightly
redder
Fast Oransge NY Lemon Straw
Salt GC <



Fast
Salt

Fagt
Salt

Fast
oalt

Fast
Salt

log

Iable T contd.

gggj_gg;%y: gonstitution of
Salt or Base Salt o se

Orange —_—

GaD

Soarlet ql,onc/_/]
NH,

g,V

ned

RL < ek,
4

Red

e Yoy
N,

Shade
with Without
sod. aod ium
acetate acetate
veen Light
buttar butter
cun cup
Saffron Light
lemon
Reddish Saffron
orange
Saffron Champagne



Fast golour
Salt or Bsse

Fast Red
Salt TR

Fast Red
Salt ¥C

Fast Red
Salt GL

0( ~Nanhthylemine

. .

Red Salt AL

131

Table I contd.

Constitution of

Salt or Base

Shade
with “Without
sod. sodium
scetate acetate
Straw Champagne
Deen Butter
golden cup
orange
Copper Pale
brown brown
Nutmeg -

Terra cotta -~

Ruby Rust



Fast_colour
Salt or Base

1g9

Teble I contd

Constitution. of
calt or Base

Blue Salt B

Blue Sslt BB

Blue Salt LR

Violet B

Variamine
Blue B

Variamine
Llue FG

Shade
*ith Without
sod sodium

acetate acetate

Gopper Light mace
browa
Golden " b
brown
Deep Deep c¢inna-
rust mon
Mestic Light
olive
bravn
Mastio Light
olive
brown
Rose Pink
beige beige
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Addition of a bdbuffer in the form of sodium acetate
led invariadbly le increase:.in depth of shade. It was
therefore considered desirable to study the sction of
other bduffers such as sodium carhonate bicarbonate,
trisodium nhosnhéte, disodiwn hydrosen pvhosphate and
sodium hexamets nhosphate. The courling wes effected at
room temperature (30°C.) usinm Fast Searlet Salt GG
(2:5-dichloraniline) (25 on volume) for 1 hour the con-
centration of buffer being 1% on volume, 1in all the
cases the solutions were cloudy and there was a certain
amount of precipitation. Table II indicates the
results obtained, the buffere being arrences based on

decreasing order of clarity of the diazo bhaths.

Table IT
No. Buffer used Nature of solu- Shade
tion obtained
I Sodium acetate Clear Deep golden
vellow
IT Trisodium phosphate Olive colour Indian yellow
precipitate slightly light
IIT Disodiumhydrogen Brown precipi- Buttercup,slia
phosvhate tate tly weaker and
. duller
IV  sSodium hdxameta- Colourless pre- Lemon
phosvhate cipitate
v S50dium bicarbonate Hea creamy saffron

precipitate

VI Sodium carbonate Very heavy olive Tangerine, s11-
og%ogred preci- ghtly browner
pitate
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The shades obtsined arrenged in decreasing o- der of
depth would be (VI), (V), (I), (TII), (III) & (IV).
But the dyeings from (VI) and (V) had a slight dbrownish
tinge and lacked the bloom charactefiétie of sample I.
Any advantapge of increased denth in cases of (V) and
(VT) is more or less Au11101ed by the heavy precipi-
tation which tended to givef uneven results.

Fastness ¢ % : All the dyeings
mentioned in Table I were tested for fastness towards
l1ight and washins., Light fastness was determined by
methods described by Bh;t and ramschandran (J. Ind.

Chem, 500s, Indl, ®8d., 1942, 5, 11) and fastness to

washing according to the specificstions contained in the
Report of the "Echtheintokommission® (the Fastness
Comrmittee anpointed by the Society of German Chemists

in 1911) in vhich the dyeing is plaited with the

seme quantity (by weight) of silk, and treeted for 1/4
hour at 40°C. with § p¢./11tre Marseilles sosp (free from
eaustic 2lkali) in a material liquor ratio of 1:50. The
plait beine then dipped 10 times into the liquor, end
after each diprping wrung thoroughly by hand, well

squeazed, rinse”’ in cold water and dried. The samples

were then gfeded on the basis of bleeding in the bath end
loss of depth on the dyed semple.
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Pres:;:S'or methoxy, nitro and chlorine groups in the
diezo compounds would appear to be en advantage as far
as light fastness is concerned. The shades obtalned
from Fast Orange 5alt GC (m-chloraniline), Fast Scarlet
Se1t R {4-nitro-2-aminoanisole) and Fast ked Salt RL
(B=nitro-2-arinotoluene} by buffering with sodium acetate
are characterise’ by good fastnese to light. Probably
the position of these eroups in the nucleus 1s an
i{mportsent factor; Fast Yellow LC (o-chlorsniline)
exhibited only moderate fasiness to light, while Fast
Orange GC (m-chloradiline) was of very good fastness to
light. 4ll the complex amines represented by Blue
Selts PR, BB and Variamine Blue B gave poor shaedes of
inferior fastness to light and of medium fastness to
washing. They are unsuitable to be used as coupling
components in the case of silk. .

The increased depth of shade noticeable on treat-
ing the dyed febries with soap solutions could be
explained by the observation made by Sisley, Simonnet
end Sisley (loce cit.) that silk holds & certein amount
of diazo compound in a non-coupled form which on
boiling with soap is trsnsformed into a hydroxy

derivative, the latter coupling with the unchanged diazo
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compound to give a complex absorbed on the fibre.

In view of the possibility of getting increased
fastness by incorporating metalliec radicles in dyeings
obtained with diazo =alte (of. B.P. 437,049, l9g. cit,)
coupliﬁg has been effected between silk and Fast
Yellow calt GC (2% on volume) in the presence of sodium
acetate (27) to which additions such as ferrous escetate
chromium acetate and aluminium sulrhate respectively
were made, the time allowed for coupling being 15
minutes. The materialswere teaken out evenly squeezed,
dried and steamed in the steaming cottage 1% minutes
without nressure and washed. The three samples
differed in shade from one another, Their fastness to
light and wagshing were examined and are enumerated

in Table IV,

Table IV/
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Table IN
Mordant used Per cent Shade Fastness
mordant Washing
used
Aluminium | Lemon 1l 3-4 -
sulphate
Ferrous acetate 3 Satinwood 1 3-4
Chromium 2 Buttereup 1 4

acetnte

It would appear that in the case of ¥ast Yellow
Salt GC st any rete the effect of addition of a metsl lic
salt did not lesd to any improved fastness to light,
while the fastness to washineg rermrined more or less the
same as in the case af where no mordsnt wes emnloyed
{ef. Table III).

81ilk cottcn union fabries (6" x 6" and weighing
2 g.) were trested with solutions (2.5% on volume) of
Fagst Red Salt RC and Fast Blue Salt B resvectively each
sontainine sodium acetate (87 on volume). The impre-
gnation was carried out, ¥or a2 period of 1 1/2 hour and
at the end of the period the samnles were removed,
washed and soaped for 15 nminutes at 45°C. In the case
where the coupline had been effected with Fast Blue B

the shade of “Murrey” produced on =ilk in the presence
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of undyed cotton gave an attractive lustrous effect,
which could only be imitated by weavine. Similar effect
was obtained in the case of Fast Red RC, the shade obtained

beine different.

With a view to investigating the possibility of using
this coupling reaction for improving th; fastne ss proper-
ties of dyed shades on silk with dyes conteining a free
amino group, diezotising this group snd allowing it to
couple with the tyrosine.

For purposes of experiment two dyes were chosen,
viz. Chicego Blue RW ard Cloth Red 3G. Silk (10 z.) was
dyed a 3% shade of each of the above dyestuffs, the
dyeing being carried at 85°C. for 45 minutes, using a
material liguor ratio of 1:30, the pieces rinsed in cold
water and dried et room temperature (30°C.).

A cutting from each of the above semples weighing
about 4.25 g. was suspended in a beaker of cold water
(100 c.c.) conteining enough ice to give & finel volume of
200 c.c.; the beaker wes kept in freezing mixture, care
being taken to keep the temperature at about 2°C. To
the water concentrated hydrochloric acid (10 c.c.) was
added, followed by en addition of sodium nitrite solution
(15%, 10 c.c.) from a pipette, the nozzle of which was
kept immersed below the surface of liquor in the besaker.
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Diazotisation of the dye on the fibre was allowed to
proceed for 15 minutes. At the end of the period sodium
acetate (20 g.) was added to the solution in _the beaker

to neutrelise the mineresl acidity anmd thus allow coupling
to teke place bevtween the phenolic hydroxyl of the tyro- »
sine and the diazo compound from the respective dyes on
the fibre, &t the end of 1 hour the materiesl was teken
out rinsed and dried. The change in shade observed during

and at the end of the process ere given in Teble v.

Table V _
Dyestuff Criginal Shade after Final shade
taken shade on dlezotlisatlon
silk o
1. Chicego Sapphire Lido Deeper lido
Blue RW 4
2. Cloth Red Cherry Beetroot Guardsmen Red
3G

To confirm that the alteration in the shede obtained
was due to diazotisation and coupling, undyed sllk (5 g.)
was introduced into a solution of Chicago Blue kW (0.15 g.)
diazotised in exactly the same menner as before and kept
immersed for & period of 1 hour, washed and dried. It wes
noticed that the resultent shade was identicel with the
final shade obtained above, although slightly weaker in
depth.



The samples were subjected to a soeping test, this
being cerried out according to the specification of the
German Fastness Committee (loc. cit.). The results are

indicated in Table VI.

Table VI
Dyestuff used Soapi fastness ade
Or_I_énal Diezotlised end
coupled
Chicago Blue RW 3 4-5
Cloth Red 3G =5 5-4

In both *he cases the coupling reaction led to
increased fastness to soaﬂing. In view of the lerge
number of substantive and other dyes available with
free dliazotisable amino groups, this reaction should prove

useful in getting shades of better fastness.
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The following publications of the author are submitted

as supplementery evidence.

1. Studies in the Naphtol AS series. Fastness to
rubbing (J. Soc, ers Col., 1938, 54, 209).

2. The seed husk of Plantego ovats in printing and
finishing (J. Soc, Dyers 501., 1938, 54, 462)

3. Cuteh - Part I. Modified shades by coupling with
diezo selts (J, Soc, Dyers Col., 1938, 54, 513).

4. Wetting agents in textile processing. Part fII.

Calcium soap dispersing power (J. Soc. Dyers
col., 1938, 54, 520).

5. Trisodium phosphete &s & textile suxiliary. Part I.
Preperties as a kier-boiling assistant, J. Ind.
Chem, Soc., Indl, Ed., 1939, 2, 8l1).

6. Some experiments in light fastness (J. Iud¢. Chem.

SOO LN} Indlo Ed. ’ 1942, é’ 11) .

7. Processes for epplylng cutch in dyelng and printing
(Indian Patent No. 24056/1937)

8. Khekl and ellied shades from cutch on textile fibres
(Indian Patent No. 26980/1939)

9. Stuaies in the Nephtol AS series. Part VI. Synthetical
experiments III. Synthesis of Naphthols Iwithd
paraffin chains (J. Soc. Dyers Col., 1942, 53, 209).
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