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"This invention relates to improvements in the

dyeing of textile materidls -containing organic.

derivatives of-cellulose (i e.; cellulose esters and
ethers, such as- cellulose acetate, ethyl cellulose,
and the'like) whereby the colorationg thereon-are
rendered i fast (to secid fading (also :known :as
“atmospheric’ .or “gas” fading) .

‘Many: of “the water-insoluble dyestuffs: yielding
desirable shades on‘organic derivatives of cellu-
lose 'in textile-materials, and having satisfactory
fastness to light, washing:and other agencies,
have been found to be sensitive to fading upon
prolonged exposure to-acid fumes, ‘particularly
the .ecombustion products of-coal, gas and other
fuels, which -are present in minor .concentration
in the atmosphere, particularly.in urban:icom-
munities. . In:some- cases, the brightness of the
dyeing-is dulled; while in others a marked.change
in the shade ‘of the coloration.occurs. 'This is
./ especially true of colorations produeed with an-
:thraquinone  dyes, particularly those yielding

“valuable ‘blue colorations on organic ;derivatives
.of rceliulose, - ‘When -textile materials dyed with
‘these compounds are exposed. to acid fumes, the
color;atlon changes to one:of:a 1edd1sh or-brown-

ish east,.and on continued; exposure may change‘

to-a pink coloration. This effect limits to.5 con-
siderable extent the usefuiness of such dyestuffs,

- “which are.otherwise :highly satisfactory. . Sensi-
t1v1ty to acid fumes ‘is not restricted to anthra-‘
quinone dyes but is likewise noticeable it the case
of dyestuffs belonging to other classes.:

Numerous proposals -have been made- to:over-,
‘come acld fading, ordmarlly 1nvolv1ng the' apph-»

'catron to ‘the textile matnnal of compounds. or
‘composmons mtended to prevent such fading: of
the colora.tlon Such compounds or compositions
are referred to herein as acid fading inhibitors:
. For commermal use, an acid fadmg 1nh1b1tor
should be: colorless .adapted . to withstand . pro-
longed exposure to light and/or compustion, gases
without d1scoloratlon fast to dry-cleaning. and

- wet-washing, odorless, and non-toxic in the sense

that it causes no skin irritations when materials
treated therewith are worn. While. most of the
amd fading inhibitors.heretofore proposed sausfy
Y number .0f these’ requ1rements in.most. cases
they are.defective in. some.of; said 1equ1rements,
whereby thelr usefulness is con51derab1y 1mpa1red
In partlcular, most of the compounds suggestea
heretofore are. subJect to dlscoloratlon on. ex-~
posure $o.acid fumes and/or to light, 50 that they
cannot be used on goods ‘dyed in hght colors..or
havmg ‘white, .designs .or backgrounds- therson,

Many of.the, pzoposed matemals are tog, soluble in.:
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water or in dry-cleaning solvents so that they are
largely removed when' textile materials treated
therewith are subjected to customary cleansing

“treatments.

In addition, from the standpoint of economy
and convenience, it is highly. desiraple. that the
acid: fading inhibitors ‘be applicable to the goods
to be dyed: together with the dyestuff, so that a
separate pre-treatment or after-treatment can
beavoided. - For this purpose, the compounds em-
ployed must. have suitable solubility properties,
¢..8., they should be :insoluble but dispersibie in
water, and -should possess a natural affinity for
organic.derivatives of-cellulose.

:Moreover, since the dyeing is.often carried out
at.elevated temperatures, it is necessary that the
compounds employed have g sufficiently high
melting. point to :avoid fusion in the dye bath.
When such fusion-occurs, the molten compound
forms an .oil :which generally separates from the
dispersion and :dissolves a substantial portion .of
the -dispersed water-insoluble: dyestuff. ‘The re=
sulting liquid oil-dye mixture is generally depos-
ited on ‘the-goods fo be.dyed;, forming: unsightly
spots or:streaks: . While many ‘of-the disclosures
in:the prior art of: acid fading inhibitors indicate
that they can be applied o textile materials at
any time during: the processing thereof, includ-
ing: simultaneous application with ‘the dyestuft,
many -of the.suggested.compounds are liquid at
ordinary temperatures.or are-solids:of such low
melting ;point:-that they areisubstantially: useless: -
forrapplication from-a:dye bath under-the usual

: condltlons ‘of .commercial dyeing.

~+We.have discovered: that certain lmldazohdme ‘
derivatives,:specifically 1;3-diphenylimidazolidine

“and cerkain derivatives thereof; are highly effec-

tive acid:fadinginhibitors when applied.in miktor
amounts to textile- materials: containing organic
derivatives of cellulose. colored withorganic dye-.-
stuffs. “Forithe ‘purposes’.of this invention, we
employ ‘compounds of'the "aforesaid ‘class which
are colorless; substantially inisoluble in-water, and
which remain-solid at'temperatires-of the -aque-
ous ‘dyé-baths-in which -they are ‘employed.

The acid fadmg inhibitors of this invention-are
1,3- dlphenyllmldazolldme which may . contain
non—solub111z1ng nuclear “substituent groups or
radicals such as “halogen, alkyl, nitro, cyano and
similar groups in the phenyl Tesidues, and/or
aliphatic, aromatic,  or ‘heterocyclic -radicals .in,
the 2-position of the imidazolidine ring, the latter
radicals being unsubstituted or containing such

non-solubilizing substituenis as are suitahle for
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inclusion in the phenyl! radicals, e. g., halogen,
alkyl, nitro and cyano groups.
Thus, the acid fading inhibitors of this inven-
tion are represented by the general formula

CH;—CH:

D\ S

wherein X and Y are nuclear substituents selected
from the group consisting of hydrogen and non-
solubilizing groups and radicals (e. g., alkyl,
halogen, nitro, and cyano groups), and R is
selected from the group consisting of hydrogen,
alkyl, aryl, and heterocyclic radicals which are
free of solubilizing substituents.

The aforesaid compounds can be prepared by
reacting an aldehyde of the formula R.CHO
with an NN’-diphenyl-ethylenediamine of the
formula

X X
DNH-—OH%CH;——NH—< ; g

Y Y

wherein X and Y are nuclear substituents select-
ed from the group consisting of hydrogen and
non-solubilizing groups and radicals (e. g., alkyl,
halogen, nitro, and cyano groups), and R is se-
lected from the group consisting of hydrogen,
alkyl, aryl, and heterocyclic radicals which are
free of solubilizing substituents. For example, as
disclosed by Moos in Berichte Der Deutchen
Chemischen Gesellschaft, vol. 20, page 732, 1,2,3-
triphenylimidazolidine can be prepared by heat-
ing benzaldehyde with NN’-~diphenyl-ethylenedi-
amine fo boiling- temperatures. The resulting
imidazole derivative can be purified by recrystal-
lization from alcohol, petroleum ether, benzene or
other suitable solvents. 2-methyl-1,3-diphenyl-
imidazolidine can be prepared in an analogous
manner by substituting acetaldehyde for benz~
aldehyde in the aforesaid procedure, and 2-furyl-
1,3~ditolylimidazolidine can be similarly prepared
from furfural and NN’-ditolyl-ethylenediamine.

The resulting compounds have been. found
eminently satisfactory as acid fading inhibitors
for use in accordance with this invention.:. They
have been found to possess not only all of the de-
sired properties required in general for -acid
fading inhibitors but, in addition, can be ad-

vantageously -applied to textile materials con-

taining -organic derivatives of cellulose from: a
dye-bath together with the dyestuff. Thus; they
are colorless, are not discolored on :prolonged
exposure to light or combustion gases, are in-
soluble in water; and fast to dry-cleaning of the
textile materials with the usual dry~cleaning sol-
vents, so that they withstand the effects of usual
cleaning operations of materials in which they
are incorporated without loss of their effective-
ness. Moreover, they are odorless and non-
irritating to the skin when incorporated in textile
materials. In addition, they can be readily dis-
persed in water in the same manner as is usual
for dyestuffs employed for coloring organic cellu-

- ganic derivatives of cellulose.
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lose derivatives, have no tendency to liquefy in

the dye hath at the temperatures ordinarily em-
ployed, and show a natural afﬁmty for organic
derivatives of cellulose,

Application of the acid fading inhibitors of
our invention to textile materials containing or-
ganic derivatives of cellulose may be carried out
by treatment of the goods with an aqueous dis-
persion of the inhibitor before or after the dye-
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ing, but is most conveniently and economically
carried out simultaneously with the dyeing.
Thus, the inhibitors of this invention can be dis-
persed in the aqueous bath by any of the meth-
ods commonly used for similar dispersion of
water-insoluble dyestuffs adapted for dyeing or=
For instance, they
may be dissolved fogether with the dyestuff in
a water-miscible sclvent, and brought into dis-
persion by addition of a concentrated agqueous
solution of a dispersing agent having soap-like
properties  and/or protective colloid action,
whereupon the resulting mixture can be diluted
with sufficient water to yield a dye bath of the
desired concentration.

The amount of acid fading inhibitor of our in-
vention which can be employed may be varied
within rather wide limits. Thus, we have found
them to be fully effective in amounts correspond-
ing to about 1% by weight of the quantity of or-
ganic derivative of cellulose subjected to treat- .
ment therewith, and can be applied from a dye-
bath or treatment bath containing said com-
pounds in concentrations from 0.01 to 0.1%, such
amounts being, for example, of the order of 1-to 5
times the amount of dyestuff employed. These
proportions have been found adequate and high-
ly satisfactory to provide the desired fastness
properties in the dyed material.

The. temperature of the dye-bath may be
chosen to suit the dyestuff ang the textile mate-
rial to be dyed. Thus, the dyeing may be carried
out at-any desired temperature up to about 80—
90° C. without injuring the dispersion and with-
out production of spots or streaks from fusion.of
the acid fading inhibitor. .

The following examples wherein parts and
percentages are by weight illustrate the manner
in which a number of acid fading 1nh1b1tors of
our invention can be used.

Example I

1 to 2 parts of 2-methyl-1,3- dlphenyhmldazoh-f
dine and 0.6 part of a bilue cellulose acetate dye
consisting essentially of 1~(2’-hydroxy-ethyl-
amino) - 4 - (monomehhylammo) - anthraqul-
none are dissolved in a small quantity of a sol-
vent composed of equal proportions of alcohol
and acetone (or another suitable water-miscible
solvent), and 40 parts of a 5% aqueous sblutmn
of N,N- oleyl methyl-taurine sodium salt; or of
another suitable saponaceous dlspersmg agent,
are added to the aforesaid solution.. The result-
ing mixture is diluted with- 5000 parts of warm’
water at a temperature of 45-55° C." One hun~
dred parts of cellulose acetate silk in the form of
yvarn or fabric is immersed in the dye-bath; the
temperature gradually raised. to 80-90° C., and .
the material worked in the dye-bath at thls fem- -
perature for an hour. When the ‘dyeing opera~
tion is complete, the cellulose acetate material‘is
removed from the dye-bath; washed with a dilute
aqueous soap  solution, r1nsed with Water and
dried.

Blue coloration of the cellulose acetate silk,
dyed in the foregoing manner, shows excellent re~
sistance to-acid fumes as demonstrated by a test
wherein the dyed material was exposed for a pro-
longed period to the combustion products of il-
luminating gas produced by a Bunsen burner.

Similar results are obtained when other cel-
lulcse acetate dyes of the anthraqulnone or azo
series, especially dyestuffs yielding biue colora-’
tion, are substituted for the blue amino-anthra-
quinone dyestuff of the foregoing example,'
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and/of upon substituting a corresponding amount
of -another water=insoluble 1;3-diphenylimidazel-:
idine of the general formula hereinbefore set
forth, for the 2-methyl- 1 3~ d1pheny11m1dazohdme
of the.example.

Emmple IT
1 to 2 parts of  2-furyl- 1 3= dztolyhmldazohdme

- -aredissolved, as in the preceding example, in-a
mixture -of equal parts of alcohol and acetone,

and 40 parts.of o 5% aqueous solution of N,N--

oleyl-methyl-taurine sodium salt, or another suit-
able:saponaceous. .dispersing -agent; ‘are .added.
The resulting concentrated -dispersion of the:L,3-
ditolylimidazolidine - derivative is "diluted. with
5000 parts.of water 4t 45-55° C., and 100 parts
of cellulose acetate :silk, ‘previously. .dyed: with
1,4 - ditmonomethylamino) - anthraguinone are
worked-in ‘the ‘bath while:gradually raising the
temperature to'80°C.,-and thereafter at the same
temperature:ifor o period .of ¥ 1ol hour.  The
cellulose: acetate silk “is then removed, washed
with:“dilute “aqueous ;Soap solition; rinsed: with
water.and.dried.: “Theblie coloration of the dyed
material thus obtained:shows .excellent resist-
ance to acid fading, similar to that obtained in
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the case of therdyed material of Example I, as- .

indicated by subjecting it to a similar test in-
.yolving ‘prolonged exposure to-the fumes of a
Bunsen burner burning 111um1nat1ng gas.

Cellulose' acetate ‘materials “dyed ‘with other
dyestufls; particularly those of the blue range,
can be treated in the same manner-as in the fore-
going example; and other 1;3-diphenylimidazol-
1d1nes -can pe employed instead of the-2-furyl-
1,3 d1toly11m1dazol1d1ne of the example, with sim-
11arly advantageous rsults.

Example 11T

1 to 2 parts.of 1,23-triphenylimidazolidine

~and 0.6 part of 1,4-di-(2’-hydroxyethylamino) -
anthraquinone (a blue cellulose acetate dyestuff)
are dissolved in a small'quantity of a solvent com-
posed of equal proportions of alcohol and acetone,
and: 40 parts of a 5% -agueous solution of N,N-
oleyl-methyl taurine sodium salt, or of another
suitable saponaceous dispersing agent, are:-added
to the aforesaid solution.. The resulting mixture
is diluted with 5000 parts of warm . water. at a

temperature of 110-130° P.:100 parts of cellulose !

acetate silk fabric are immersed in the dye-bath,
and the temperature is-gradually raised to. 175-
195° - F., the cellulose acetate .material being
worked in the bath for one hour at the latter
temperature. - When the .dyeing operation is
complete, the cellulose acetate material is re-
moved from the dye-bath, washed with dilute
aqueous .soap solution, rinsed with water and
dried.

The blue coloration of the.cellulose acetate ma-
terial, dyed in the foregoing manner, shows ex-
-~cellent resistance to acid fumes when tested in
the manner described in the preceding example.

Colorations on textile materials.containing or
made up of organic derivatives of cellulose other
than cellulose acetate, e. g. other celllose esters,
or ethers such as ethyl cellulose, can be rendered

30
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héreinbefore set -forth .can-be used in.like mans
ner with equally advanbtageous results.

If desired, the treatment of Example IT can
be applied to undyed textile materidls containing
organic derivatives of -cellulose, before carrying
out & .dyeing operation thereon in order to render
the resulting coloration fast to acid fumes.

The acid fading inhibitors of this invention-can
be applied singly,.or combmatmns of two or more
inhibitors .can be used. :

We - claim:

1. ‘The process for increasing the resmtance to-
acid fading of colorations of water- insoluble dye-:
stuffs-on organic.derivatives.of cellilose in textile
materials, which colorations are normally. sub-
ject to fading when. exposed to-acid fumes, which
comprises-incorporating. in such material a:color-
less ‘water ‘insoluble 1,3 d1pheny11m1daz011d1ne‘
having the general formula o ‘

CHy— CHa, X

D\/Qé

Y

Whereln X and Y .are nuclear substituents selected
from the group consisting '6f hydrogen alkyl,
halo, nitro and cyano groups, and. R is selected
from the group consisting of hydrogen, alkyl, aryl,
and furyl radicals which are, free of solublllzlng
substituents. - . :
97 The ‘process for 1ncreasmg the resmtance to‘
acid fadmg of colorations of water- 1nsoluble dye-
stuffs on organic derivatives of eellulose in textile
materials, which -colorations are normally sub=
ject:to fadmg when exposed to acid fumes, which

.- comprises incorporating in such matemal 2~ meth-
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fast: to acid fading in the'same manner in the : -

foregoing examples.  Similarly, colorations pro-
duced with other dyestuffs than those of the
type employed in the examples are 1mproved to
a similar degree.

Furthermore, instead of the specific acid fading
" inhibitors employed in-the examples, other com-
. pounds corresponding to. the 'general formula

70

-3
e

y1-1;3-diphenylimidazolidine, -

3. The process for increasing. the reSIStance to -
acid fadihg of colorations .of water-insoluble dye-
stuffson organic derivatives of cellulose in textile
materials, which' colorations are normally sub-
Jject to fading when exposed to acid fumes, which
comprises-inc¢orporating in such material 2-furyl-
1,3-ditolylimidazolidine. :

4. 'The process for increasing the resistance to
acid fading of colorations of water-insoluble dye-
stuffs.on organic derivatives of cellulose in textile
materials, which:.colorations -are normally: sub-
ject to fading when exposed to acid fumes, which
comprises incorporating in such material 1,2,3-
triphenylimidazolidine. .

5. Textile material. comprising dyed fibers ‘of
an organic derivative of cellulose dyed with a
water-insoluble dyestuff  yielding colorations on
said fibers normally subject to fading when ex-
posed fo-acid fumes, having incorporated in. said
fibers a  colorless ‘water-insoluble ‘1;3-diphenyl~ -
imidazolidine having the general formula

X ‘CHy;—CH; ~ X
Y ‘\CH/ Y
%

wherein X and Y are nuclear substituents selected
from the group consisting . of hydrogen; alkyl,

-halo, nitro and cyano groups, and R is selected

from the group consisting of hydrogen, alkyl,

-aryl, and furyl radicals which are free of solubil-

izing substituents:
6. Textile material comprising dyed fibers of
an -organic derivative of cellulose dyed with a

'water-insoluble dyestuff yielding colorations on

said fibers normally subject to fading when ex- -
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posed to acid fumes, having incorporated in said

“fibers 2-methyl-1,3-diphenyimidazolidine.

7. Textile material comprising dyed fibers of
an organic derivative of cellulose dyed with a
water-insoluble dyestuff yielding colorations on
said fibers normally subject to fading when ex-
posed to acid fumes, having incorporated in said
fibers 2-furyl-1,3-ditolylimidazolidine.

8. Textile material comprising dyed fibers of
an organic derivative of .cellulose dyed with a
water-insoluble dyestuff yielding colorations on
said fibers normally subject to fading when ex-
posed to acid fumes, having incorporated in said
fibers 1,2,3~triphenyimidazolidine.

9. In a process for dyeing textile material con-
taining an organic derivative of cellulose, the im-
provement which comprises dispersing a colorless
water-insoluble 1,3-diphenylimidazolidine having
the general formula

CH:—CHa X

D\/Q

Y

wherein X and Y are nuclear substituents selected
from the group consisting of hydrogen, alkyl,
halo, nitro and cyano groups, and R is selected
from the group consisting of hydrogen, alkyl,
aryl,-and furyl radicals which are free of solubil-
izing substituents, in a dye-bath containing a
water-insoluble dyestuff for said organic deriva-
tive of cellulose, ‘yielding colorations thereon

which are normally subject to fading when ex-

posed to acid fumes, and working said material
in the resulting bath until dyeing is-complete.
10. In a process for dyeing textile material con-
taining an organic derivative of cellulose, the im-
" proevement which comprises dispersing 2-methyl-

1,3-diphenylimidazolidine in a dye-bath contain- °
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ing a water-insoluble dyestuff for said organic
derivative of cellulose, yielding colorations there-
on which are normally subject to fading when
exposed to-acid fumes, and working said material
in the resulting bath until dyeing is complete.

11. In a process for dyeing textile material con-
taining an organic derivative of cellulose, the im-
provement which comprises dispersing 2-furyl-
1,3-ditolylimidazolidine in a dye-bath containing:
a water-insoluble dyestuff for said organic. de-
rivative of cellulose, yielding colorations thereon:
which are normaily subject to fading when ex-,
posed to -acid fumes, and working said material:
in the resulting bath until dyeing is complete.

12. In a process for dyeing textile material con-.
taining an organic derivative of cellulose, the.
improvement which comprises dispersing- 1,2,3-
triphenylimidazolidine in a dye-bath containing
a water-insoluble dyestuff for said. organic de-
rivative of cellulose, yielding colorations:thereon:
which are normally subject to fading when: ex-:
posed to acid fumes, and working said material
in the resulting bath until- dyeing is complete.

HARRY WILHELM GRIMMEIL.
ALFRED GUENTHER. :
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