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The present invention relates to. the sol-
ubilization of leuco estérsof vat dyestuﬁs to the
compounds used for solubilization purposes, and
to the compositions of such solubilizers and the
leuco esters of a vat dyestuff.

It is conventional practice to employ vab dyes
in the form of their leuco ester salis, rather than
in the form of the s1mple leuco compounds

This is attributablé to the fact that the leuco
ester salts are more soluble than the leuco com-
pounds per se, a fact which facilitates the ap-
plication of the reduced vat-dyes.to the fiber.

These leuco éster salts are generally utilized
for-the printing of textiles by dissolving the ester
salts in water and a thickening agent, applying
the resulting paste to the fabric, and fixing the
insoluble. vat dyestuff on the fabric by sub-
sequent hydrolysis and oxidation.. The oxidizing
agents generally employed are ‘sodium and am-
monium salts,
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Some of the letico ester salts a1e réadily sol- -

uble in water but others are cons1derab1y less
soluble and are easily salted-out by electrolytes,
such as the salts used  as the oxidizing agents
in forming the prlntlng pastes. ‘

It has been proposed to fac111tate the solubﬂlza—
tion “of slich ‘leuco ester salts by adding com-
pounds operating to effect dispersion of the salts.
A ‘group. of compounds which ‘have found ex-
tensiveruse- in’ this relationship ‘are’ described in
United States Letters Paterit 2,431,708; and are
betaines or sulfobetaines containing an aralkyl
radical. = A very effective: compound in this
category is, for instance, the sulfobetaine of
d1methy1 - benzyl - phenyl - aimonium = p-
sulfonic’ ac1d

We have now found that compounds which

are even ‘more effectlve in the ‘solubilization of
leuco ester salts of vat dyestuff ‘than those de-
40

compounds ‘of the quaternary Zw1tter 1on type,
in wh1ch % phenoxy group is linked through an
alkyl or alkoxy alkyl group to the mtrogen atom

of & radical of the pyrldme or qumolme series.

Such compounds, used in the solubilization of
leuco esters of vat. dyestuffs and compositions
containing such compounds and the leuco esters
constltute ‘the purposes and’objects of the pres-
ent invention:”

~The compounds; the’ {ise of ‘whith are contem-
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plated herein, may e typified by the followmg"
structural formula’

~0—(CH;CH;0),—CH;CH:N " Z ] -—i
Ml :I—-SOS

wherein n is a number ranging. from Zero.to 4,
7 represents the atoms necessary to complete a
pyridine, Calkyl pyridine or a quinolinie radical,
and the 8Os~ group is presént either in the phenyl
rinig or in the haterocyclic radical. ‘

Fxamples of such compounds are the follow-
ing:

1 Phenoxyetho*{yethylpm 1d1n1um
acid of the formula

sulfonic :

0—CHy—~CHy-0—CH;0HN

(2) Phenoxyethyl py11d1mum sulfomc ac1d of;

the formula

< 0—CHy~CH—N 1 .

(3) o Sulfo phenoxyethoxyethyl pyndmmm
dﬁrlvatlve of 'the formila

O CH OH O oA LY

80s

(4) p - Sulfophenoxyethoxyethyl pyridinium
derivative of the formula

0 CH:CH:0 Ochm—f{ >

(8). 0 - Sulfonheu xyethoyyethyl p1coI1n1umL
derivative’ of ‘the formula’

08—

-0 CH3CH:0 CH; O Hy—

S0y
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(6) o - Sulfophenoxyethoxyethyl quinolinium
derivative of the formula

0 CH:CH:0 CH,CHy—N }

S0s

The above compounds are prepared by the
reaction of a phenoxy alkyl halide or a phenoxy
alkoxy alkyl halide with the desired nitrogenous
base, and subsequently sulfonating the product
if desired.

The above products may be used for the sol-
ubilization of widely divergent types of leuco ester
salts of vat dyestuffs. We have thus found them
to be applicable in the solubilization of esters de-
rived from indigos, thioindigos, indanthrenes,
pyranthrones and the like. In all cases the sol-
ubilizing effect is permanent in that the print
pastes remain stable and unprecipitated for many
days.

For some reason for which we have no theory
to offer, the phenoxy group in the above com-
pounds adds appreciably to the solubilizing power
of this class of compounds. It might be addsd
that the unsubstituted phenoxy moiety con-
tributes most to the solubilizing effect. Thus we
have prepared compounds of the type contem-
plated herein from 2,4-dichlorophenol, 4-chloro-
phenol and 4-octylphenol. In every case the sol-
ubilizing effect of such compounds was poor.

Greater leeway, however, is allowed in the se-
lection of the heterocyclic nitrogenous radical.
Thus, the good results obtained, when such radi~
cal is pyridine, are likewise obtained when the
pyridine is replaced by e-picoline, g-picoline,
the commercial mixture of B,y-picolines, and
quinoline. In some cases additions of com-

pounds such as p-dimethylaniline sulfonic acid

improve the strength of the prints obtained with
our compositions. However, these printing as-
sistants are not necessary to obtain clear, smooth
- prints of excellent penetration.

The printing compositions are made up with
our solubilizers according to the usual practice, to
wit, they contain the leuco ester, an agglutinant
such as starch tragacanth, an oxidizing agent
such as sodium chlorate, ammonium chlorate or
the like, a catalyst such as ammonium vanadate,
and an acid splitter such as gluconic acid, am-
monium sulfocyanide and the iike. In use the
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pastes are applied to the fabric which are dried -

and steamed to effect development of the dyes
thereon. The quantity of the solubilizer em-
ployed may vary but will usually range from
about 100 to 2009 by weight of the leuco ester
employed.

The following examples will serve to illustrate
the invention, but it is to be understood that the
invention is not restricted thereto.

EXAMPLE 1
Preparation of

Q—o CH:CH;0 CH:CHy—N >
PN

100 grams of sodium pyridine-3-sulfonate, 110.5
grams phenoxyethoxyethyl chloride (prepared by
the procedure of United States Patent 2,205,393),
and 111 milliliters of distilled water.

The above charge was maintained at 130° C.'in
an autoclave for a period of 22 hours. It was
cooled to room temperature and filtered. The
product was triturated with cold (5° C.) 20%
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4
methanol until all of the chloride ion had been
washed out and then it was washed with absolute
ethyl alcohol. (This removes an oily product
from the reaction.) The crude product was then
dried in a vacuum desiccator. Yield—=90 g. or
about 50.6%.
EXAMPLE 2

Preparation of

v
—O—CH'.’—CHT—T\E >

S0

A mixture of 56.1 grams of phenoxyethyl bro-
mide (Org. Syn. Coll,, vol. I, p. 438), 544 grams
of sodium pyridine-3-sulfonate and 100 ce. of
water was heated at 120° C. for 20 hours in an
autoclave. On cooling the sulfobetaine salt pre-
cipitated. It was filtered and washed first with
100 cc. ice water and secondly with 200 cc. ace-
tone. The yield amounted to 63% of shiny
white crystals sparingly soluble in cold water.

EXAMPLE 3
Preparation of

9 CHI0M:0 CH:CH—N >

—S03

(@) Quaternizatlion of pyridine with phenoxy-
ethoxyethyl chloride

A solution of 153.6 grams of phenoxyethoxy-
ethyl chloride and 63.2 grams of pyridine were
heated at 95° C. for 48 hours. After removing
excess pyridine under vacuum, the thick oil re-
maining was induced to crystallize by seratching
and cooling 206 grams of a crystalline solid were
obtained.

(b) Sulfonation

Twenty~five grams of this compound are sul-
fonated by heating with 30.0 grams of 100%
HS04 at 80° C. for 12 hours. The soluble Zwitter
ion was- isolated by standard liming out and
evaporation technique.

EXAMPLE 4

The procedure is the same as in Example 3, ex-
cepting that the pyridine is replaced by a-pico-
line.

EXAMPLE 5

The procedure is the same as in Example 3, ex-
cepting that the pyridine is replaced by quino-
line.

EXAMPLE 6

A mixture is made of 3.5 grams of the assistant
of Example 1, 4.0 grams of a 55% strength leuco
ester of the vat dye of Example 2 of United States
Letters Patent 1,095,731, 4.0 grams urea, 18.5 cc.
hot water, 60 grams starch tragacanth, 4.0 ce.
of sodium chlorate 1:3, 2.0 cc. ammonium vana-
date 1:100, 2.0 ce. of ammonia 28%, 2.0 ce. glu-
conic acid 50%. A clear yellow solution is ob-
tained which is stable on standing. This com-
position is printed on cotton and after drying is
steamed 5 minutes. Bright full-bodied prints
are obtained.

EXAMPLE 7
A mix of 3.5 grams of assistant mentioned in

Example 2, 4.0 grams of a 55% leuco ester of bis-
2,1-naphthathiophen indigo, 4.0 grams of urea,
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i7.5 cc. water,: 60.0. grams of starch tragacanth,
4.0.ce. of sodium, chlorate 1.3, 2.0 cc. ammonium
vanadate 1:100, 4.0 cc. of ammomum sulfocy-
anide 1:1, 1.0 cc. of ammonia 289 is made. Part
of the leuco ester is precipitated in very finely
divided form. After drying and steaming, rich
brown s‘lades are obtained which possess excel-
lent penetz ation in the cotton fiber.

EXAMPLE 8

4.0 grams assistant of Example 3, 4.0 grams of
the leuco ester of  4,4’-dichloro-6,6’-dimethyl
thioindigo, 5.0 grams of sodium benzyl sulfinilate,
13.0 ¢c. hot water, 6.0 grams starch tragacanth, 5.0
cc¢. ammonium sulfocyanide, 6.0.cc. ammonium
chlorate 1:3, 2 ce. ammonium vanadate 1:100, 1 cc.
ammonia 28’% A finely. divided suspension of
the leuco ester is obtained. - After printing in the

accepted manner excgedmgly bnght and full,

prints were obtained.
EXAMPLE 9

A mix of 4.0 grams of a 54% leuco ester of the
vat dye described in United States Letters Patent
995,936, 4.0 grams of assistant of Example 1, 4.0
grams urea, 20.0 cc. water, 60 grams sbtarch
tragacanth, 8 cc. sodium chromate 1:5 is made.
A clear reddish brown solution is obtained of the
leuco ester. The prints are dried and steamed in
acid fumes of formic and acetic acid five minutes.
Pure strong prints are obtained.

EXAMPLE 10

A mix of 4.0 grams of assistant of Example 2,
4.0 grams of 559% of the leuco ester of the vat dye
of Example 9 of United States Letters Patent
1,803,757, 10 cc. of glyecine, water, 50.0 grams
of starch tragacanth, 2.0 cc. of ammonium sul-
focyanide 1:1, 3.0 cc. sodium chlorate 1:3, 2.5 ce.
ammonium vanadate 1:100, 1% cc. ammonia 28%.
A clear brown solution is obtained which is stable
to storage, Prints are developed by steaming 5
minutes in a rapid ager. Smooth and deep shades
result from this procedure.

EXAMPLE 11

3.7 grams of assistant of Example 2, 4.0 grams
of 55% of the leuco ester of Example 7, 6.0 cc. of
furfuryl aleohol, water, 3.0 grams of sodium
benzyl sulfinilate, 5.0 grams of diethyl fartrate,
20.3 cc. water, 50 grams starch tragacanth, 4.0
grams sodium chlorate 1:3, 2.0 grams of am-
monium vanadate 1:100, 2 cc. ammonia 28%.
Clear bright prints with excellent penetration are
obtained.

EXAMPLE 12

A mixture consisting of 25 grams of phenol,
11.7 grams sodium hydroxide, 15 ce. water and
187 grams g-chloroethyl-g’-chloroethoxyethyl
ether was heated at 110-115° C. for 7 hours while
stirring under reflux. After removal of the water,
sodium chloride and excess dichloroether, the re-
sidual product was an oil distilling at 148-151°/4
mm. (col. 2, page 2, U. S. 2,097,441). Yield 32
grams.

The - product  was condensed with sodium
pyridine-3-sulfonate as in Example 1 to yield 15
grams of:

‘7
C>——o CH,CH;0 CH;CH:0 OHchz—I\f\ >

o

EXAMPLE 13
94 parts of phenol is mixed with 1 part sodium
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!

ethylate and the mixture heated in an-iron pres-
sure. vessel with 220 parts of ethylene oxide to
90-100° C: (as in U. S. Patent 2,213,477), To the
product - was slowly added 250 grams of thionyl
chloride, After the initial reaction ceased, the.
solution was refluxed for three hours and per-
mitted to stand-overnight at room temperature.
After removal of the excess thionyl chloride by
distillation, the product was distilled in vacuo.
The product was condensed with sodium
pyridine-3-sulfonate as in Example-1 to yield:

C>—(o CHCH)—~CECH-Y
: . 0s

Quantitative measurements have been run with
our compounds, and a compound-described in
United States Letters Patent 2,431,708, to wit,
the. - dimethyl-benzyl-phenyl-ammonium-p-sul-
fonic acid thereof, and while using as the leuco
ester the product of Example 2 above. The re-
sults of these measurements establish that our
products solubilize from 15 to 25% more of such
leuco ester than the prior art product. In .the
quality of penetration our compounds. are also
materially superior to said prior art compounds.

The very obvious commercial advantage of
increased solubility of our preparations lies in
the fact that less of the solubilizing agent is
needed, and hence a greater concentration of
dye may be employed.

Various modifications of the invention will
occur to persons skilled in the art, and hence we
do not intend to be limited in the patent granted
excepting as necessitated by the prior art and
the present claims.

We claim:

1. Compounds of the following formula

[Qo—(cmcmmn—cmcr{i\f \z-l
\~’/ J

in which n is a- number ranging from zero to 4,
Z represents the atoms necessary to compilete a
radical selected from the class consisting of
pyridine, C-lower alkyl pyridine and quinoline,
and the group SO3— is positioned on a carbon
atom in a radical selected from the class con-
sisting of the phenyl and the heterccyclic radical.
2. The compound of the following formula

—O—CHz——CHz——O—CHgCHx—+I§ >
0Ou.

3. The compound of the formula

503

0—CHr—CH—1
Y
503,

4. A dyestuff composition for printing textile
fibers comprising an  ester salt of a leuco vat
dyestuff and a compound of the following formula,

‘ 7NN
—O—(CH2CH20),.—CH20H2N\' /Z

]

in which 7 is a number ranging from zero to 4,
Z represents the atoms necessary to complete a
radical selected from the class consisting of
pyridine, C-lower alkyl pyridine and quinoline,
and the group SO3— is positioned on a carbon

303
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atom in g radical selected from the class consist-
ing of the phenyl and the heterocyclic radical.
5. A dyestuff composition for printing textile
fibers comprising an ester salt of a leuco vat dye-
stuff and the compound of the following formula

—0~—CH2—CH2—O—CH20H?—+

503

6. A dyestuff composition for printing textile
fibers comprising an ester salt of a leuco vat dye-
stuff and the compound of the following formula

o—cm—CHr—fNj\ >
4o

DAVID I. RANDAILL,
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