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This invention is based on the observation that mate 
rials of polyesters, especially polyester fibers, can be 
optically brightened when such a material is treated with 
a non-quaternary compound having no dyestuff character, 
which is colorless or only slightly colored, contains no 
acid salt-forming or water-solubilizing group, which in 
solution or on a substratum fluoresces green-blue to violet 
in daylight or ultra-violet light and which contains two 
five-membered heterocyclic rings, each of which consists 
of two adjacent carbon atoms which are at the same 
time ring members of a benzene ring, a nitrogen atom 
attached to one of the two mentioned carbon atoms, a 
hetero atom having an atomic number of at least 7 and 
at most 8, viz. an oxygen, or nitrogen atom attached to 
the other of the two mentioned carbon atoms and a car 
bon atom attached to both hetero atoms, the two latter 
carbon atoms of the two heterocyclic rings being attached 
together by way of an ethylene bridge. 
The material to be improved by the use of the present 

process can exist in any stage of processing, it being ob 
viously advantageous to treat it in the described manner 
at a stage when all other treatments have been completed 
which would have the effect of removing again the agent 
used according to the invention or would have an un 
favorable effect upon it. The agents used can for ex 
ample be added to the material to be improved either 
before or during the shaping thereof. Thus they can be 
added to the moulding mass to be used in the manufac 
ture of foils or shaped bodies or can be dissolved or finely 
distributed in a spinning mass before the spinning thereof. 
The present process has proved to be of especial advan 
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tage for the improvement of textile fibers of the specified 
constitution. As fibers to be treated, such of polyesters 
of terephthalic acid are especially concerned. Staple 
fibers or also monofilaments can be used, for example 
the products obtainable under the names "Dacron' and “Terylene.” 
The compounds used according to this invention for the 

improvement of the specified materials must satisfy the 
requirements set forth in their above-description. They 
must contain no acid salt-forming or water-solubilizing 
groups, that is to say no sulfonic acid or carboxylic acid 
groups. Moreover, they must at most be only slightly 
colored and must have no dyestuff character, i. e. they 
should not dye the material under treatment when applied 
in the customary concentrations. The compounds have 
as a rule basic character and can be used in the present 
process either as free bases or in the form of salts which 
are capable of the formation of the free bases. As above 
specified, however, the use is excluded from the present 
process of the quaternary salts obtainable from these com 
pounds (imidazolium, oxazolium or thiazolium com 
pounds). - 

As stated above the compounds used in the improve 
ment process of this invention contain two 5-membered 
heterocyclic-rings and each of these rings, which as re 
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gards chemical constitution are comprised within the 

definition azole rings, possesses a structure which corre 
sponds to one or other of the following formula 
(i) N-' N 

C 

/ N/ 
and 
(2) 

/ 
In both rings the two adjacent carbon atoms are at the 
same time ring members of a benzene ring which may 
contain further substituents. Moreover, the two rings are 
attached together through the carbon atom between the 
two hetero atoms by way of an ethylene bridge. - 

Accordingly, in the present process compounds are used 
of the formula - 

(3) B D 

in which A indicates a benzene radical condensed with the 
hetero ring as shown by the valence bonds, B is an oxy 
gen atom or the group . . . . . 

/ N 
in which R1 indicates an alkyl radical, an aralkyl radical 
or a dialkylaminoalkyl radical and D is an oxygen atom 
or the group. v 

C 

R 
N 
/ N 

in which R2 indicates an alkyl radical, an aralkyl radical, 
a dialkylaminoalkyl radical, a hydroxyalkyl radical or a 
hydrogen atom. 
As especially advantageous have proved those com 

pounds of the Formula 3 of which the ring members B 
and D are nitrogen atoms of which each is also further 
attached to a low molecular alkyl radical, for example 
such a radical containing at most six carbon atoms, but 
preferably an ethyl or methyl group. 

Since the double bonds of the radical A of the above 
mentioned general formulae are in conjugation with the 
double bond of the heterocyclic ring, by suitable substitu 
tion of this radical an increase of the fluorescence can also 
be attained. As substituents in the radical Athere are 
concerned alkyl, alkoxy, alkylamino or acylamino groups 

Thus, for example, valuable results can also be achieved 
with the compounds of the formula 

N 
All e-on-on- A. 

N 

in the specified manner with the imidazole ring, pref 
erably a benzene radical which can be substituted by an 

hydrogen atom, an alkyl group, a hydroxyalkyl group, 
a dialkylaminoalkyl group or an aralkyl radical. Espe 

or halogen atoms. 

(4) R3 R3 

In this formula A indicates a benzene radical condensed 

alkyl group, for example a methyl group, and R3 is a 

cially favorable results are obtained as a rule with those 
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o:6-di-benzoxazolyl-(2)l-ethylenes of the Formula 3 
whose benzene radicals A are substituted by low molecu 
lar alkyl groups, particularly methyl groups which are 
preferably in the 5-positions of the benzoxazole radicals. 
The compounds to be used in the present process are 

known in large numbers and others can be prepared by 
customary methods known per se. 

If it is a question of improving textile fibers by the 
present process which can exist as staple fibers or mono 
filaments, in the crude state or in the form of yarns or 
fabrics, this operation is conducted with advantage in 
an aqueous medium in which the compounds to be 
used are dissolved or suspended. If desired dispersing 
agents can be added in the treatment, for example, soaps, 
polyglycol ethers of fatty alcohols or fatty amines, cel 
lulose sulfite waste liquor, or condensation products with 
formaldehyde of naphthalene sulfonic acids which may 
be alkylated. 

It is of particular advantage, especially when the treat 
ment of the fibers is exclusively for the purpose of im 
proving the optical properties, to work in neutral, weakly 
alkaline or acid baths. It is likewise of advantage if 
the treatment takes place at elevated temperature, for 
example at the boiling temperature of the bath or in 
the neighborhood thereof (about 90 C.). It is sur 
prising that the compounds of the composition set forth 
above possess a good affinity for the fibers and can be 
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fixed thereon in a similar manner to dyestuffs. In this 
connection it may be remarked that in the case of these 
synthetic fibers many optical improving and brightening 
agents which are of good applicability for other fiber 
materials, cannot be used for the reason that in this 
case they cannot be fixed on the fiber or do not give 
rise to the desired effect. The fastness to light of the 
materials treated according to the present process is also 
good, the effect persisting even after long exposure to 
light. 
The quantity of the improving agent to be used, cal 

culated on the material to be treated, can vary within 
wide limits. Even with very small quantities, in some 
cases, for example, of 0.01 percent, a distinct and per 
manent effect can be attained. Although quantities of 
more than about 3 percent are in general not disadvan 
tageous, they offer no advantages compared with the 
normal quantities. 
As indicated above, the present process can advan 

tageously be combined with other processing methods. 
Thus the compounds to be used according to the present 
invention can also be applied as follows: 

(a) In admixture with dyestuffs or as additions to 
dyebaths or printing, discharge or reserve pastes. Fur 
ther also for the after-treatment of dyeings, prints or 
discharge prints, especially in the soaping process. Thus, 
for example, the polyester fibers can be simultaneously 
dyed and improved as regards optical properties if they 
are treated according to the present process, advanta 
geously in the presence of a dispersing agent and dyed 
by the dispersion method, using as dyestuffs colored com 
pounds which possess the anthracene structure and which 
in addition contain at least one nuclear-bound oxo group, 
at least one hydroxyl group or a non-water-solubilizing, 
sulfur-containing substituent and in which the number 
of any basic, nitrogen-containing groups present is at 
most equal to the number of the hydroxyl groups and 
sulfur-containing substituents. As examples of such 
compounds may be mentioned 1-hydroxy-anthraqui 
none, 1-amino-4:5:8-trihydroxy-anthraquinone and 1 
amino-4-hydroxyanthraquinone. 

(b) In admixture with chemical bleaching agents o 
as additions to bleaching baths. f 

(c) In admixture with finishing agents such as starch 
or synthetic finishes. The compounds to be used ac 
cording to the invention can for example also be added 
to the baths used for the production of a crease-proof N-benzylbenzimidazyl-disulfonic acid, The materialis finish. . . 
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4. 
(d) In combination with washing agents: The wash 

ing agents and brightening agents can be separately added 
to the washing baths to be used. It is also advantageous 
to use washing agents which contain brightening agents 
admixed therewith. As washing agents are suitable for 
example, soaps, salts of sulfonate washing agents, as 
for example, of sulfonated benzimidazoles substituted 
on the 2-carbon atom by higher alkyl residues, also 
salts of monocarboxylic acid esters of 4-sulfophthalic 
acid with higher fatty alcohols or salts of fatty alcohol 
sulfonates, alkylaryl sulfonic acids or condensation prod 
ucts of higher fatty acids with aliphatic hydroxy- or 
amino-sulfonic acids. Non-ionic washing agents can also 
be used, for example polyglycol ethers which are derived 
from ethylene oxide and higher fatty alcohols, alkyl 
phenols or fatty amines. 
The washing agents of the above specified type can 

also contain the customary washing agent additions, such 
as alkali metal carbonates, phosphates, pyrophosphates, 
polyphosphates, metaphosphates, silicates, perborates or 
percarbonates, so long as the brightening agents are com 
patible with such additions. It is also possible to pre 
pare washing agents which consist solely or for the most 
part of inorganic compounds of cleansing effect and 
the brightening agents. The production of the mixtures 
of the washing agents and optical brightening agents 
takes place in a simple manner by mixing and/or grind 
ing of the components together. In this case it may be 
of advantage to use one or the other component in the 
dissolved or molten condition for the purpose of facili 
tating distribution. 

In general a small addition of the optical improving 
agents to the washing agents suffices. There are con 
cerned, for example, quantities of 0.1 to 5 percent calcu 
lated on the washing agent. Also smaller quantities, for 
example, 0.01 percent or even less can be added. Also 
mixtures with other known brightening agents can be 
used. The washing agents are used in the customary 
washing processes. In this manner materials to be 
cleansed can be simultaneously washed and brightened. 
When the present process is combined with other treat 

ment or improvement methods, for example those set 
forth above under (a) to (d), the combined treatment 
advantageously takes place with the aid of suitably con 
stituted preparations. These stable preparations are 
characterized by a content of compounds of the type 
specified above, especially derivatives of oxazole, and 
also further textile treating agents, for example dyestuffs, 
chemical bleaching agents, finishing agents or especially 
washing agents. 

Further valuable preparations which are primarily 
suited for the improvement of polyester fiber as regards 
optical properties alone, that is to say without additional 
treatment according to (a) to (d), are distinguished by 
the fact that they contain in addition to the compounds 
of the composition initially described above also acid 
reacting, preferably solid substances. As examples of 
such substances may be mentioned sodium bisulfate, 
tartaric acid and urea nitrate. 
The following examples illustrate the invention, the 

parts and percentages being by weight unless otherwise 
stated: 

Example I 
Polyester fabrics are treated for 20 minutes at 80 

100° C. in a bath ratio 1:40 with 0.02 percent of ox:B- 
di-benzoxazyl-(2)-ethylene of the formula 

OC-al-K / No 
in a bath which contains per liter 1 gram of disodium 
sulfate and 1 gram of the sodium salt of 2-heptadecyl 
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then rinsed and dried. The resulting fabric has a higher 
white content than the untreated material. If instead 
of 1 gram of disodium sulfate, 1 gram of 85 percent 
formic acid is used, a similar effect is attained. 

Example 2. 
The process is conducted as described in Example 

but there is used instead of 0.02 percent of a:B-di-Ibenz 
oxazyl-(2)]-ethylene 0.2 percent of a-EN-hydroxyethyl 
benzimidazyl - (2) - 6 - N - methylbenzimidazyl - 
(2)-ethylene of the formula 

Y- (O - / N/N/ 
&ECHOH CHs 

The fabric appears brighter than the untreated material. 
Similar effects are obtained with the compounds of 

the following formulae 
N N 

Yo-on-on 
N NY 
h bH, 
N N Yo-on-on 

HC- CE 
8 NM 3 

h h 
N N 

Ye-on-on-o/ ?sRafi'i 
from maleic acid dibenz / N / imidazole and benzyl 

- N chloride) 

ÖH, bH, 

N /N Yo-on-on- 7 
/ N 
h &H-CHN(CH), 

. . Example 3 
30 parts of cy: 6-di-N-methyl-benzimidazyl-(2)l-ethyl 

ene are ground to a fine, homogeneous powder in a 
suitable mixing and grinding apparatus with 60 parts of 
sodium bisulfate and 910 parts of a condensation prod 
uct from naphthalene sulfonic acid and formaldehyde. 

Polyester fibers, for example "Terylene,” which have 
been treated in a bath ratio of 1:30 for 30 minutes at 
80-100° C. with 2 percent of this powder in a bath 
which contains per liter 1-2 cc. of ammonia, then rinsed 
and dried, possess a brighter appearance than the un 
treated material... . . . . . 

If the 60 grams of sodium bisulfate are replaced by 
60 grams of a condensation product from naphthalene 
sulfonic acid and formaldehyde or 60 grams of urea ni 
trate or 60 grams of tartaric acid, a product with simi 
lar properties is obtained. 

Similar effects are obtained with a:6-di-(N-ethylbenz imidazyl-(2)-ethylene. 
Example 4 

50 parts of a 5-di-N-methyl-benzimidazyl-(2)-ethyl 
ene are ground to a fine, homogeneous powder with 950 

O 
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6 
parts of tartaric acid. Polyester fibers, for example 
“Dacron" which are treated in a bath ratio of 1:40 for 
30 minutes at 90-95° C. with 1 percent of the powder 
in a bath which contains per liter 1-2 cc. of ammonia 
and 1 gram of the sodium salt of 2-heptadecyl-N-benzyl 
benzimidazyl-disulfonic acid, then rinsed and dried, 
possess a brighter appearance than the untreated ma 
terial. - - 

. By using instead of 1 gram of the above preparation, 
1 gram of a powder which contains instead of the tar 
taric acid, sodium bisulfate or urea nitrate or another 
suitable solid substance soluble in water with an acid 
reaction, the resulting fabric has a similar effect. 

Example. 5 
A soap is produced which contains 0.3 percent of a:6- di-(5-methylbenzoxazolyl-(2)-ethylene. 
Polyester fibers, for example "Terylene," which have 

been washed in the usual way with this soap, have a 
brighter appearance than material which is only washed 
with soap. . . . . . . . . . . . - 
A similar effect is obtained when there is added per 

liter of wash liquor 0.5 gram of active chlorine in the 
form of sodium hypochlorite. 

Instead of the soap a washing material can be used 
of the following composition - - - - 

33.3 percent of soap 
11.0 percent of anhydrous sodium carbonate 
14.0 percent of sodium pyrophosphate 
7.0 percent of sodium perborate 
3.0 percent of magnesium silicate - - - - 
0.3 percent of ci:f3-di-5-methylbenzoxazolyl-(2)-ethyl 

ele : . . . . . . . . . . . 

31.4 percent of water 
or also synthetic washing agents. 

Example 6 
12 parts of ox:f3-di-(5-methylbenzoxazolyl-(2)-ethylene 

are worked up to a finely dispersed paste with 12 parts 
of an addition product from about 30 mols of ethylene 
oxide to a mixture of saturated fatty alcohols most of 
which have 18 carbon atoms and 76 parts of water. 

Polyester fibers, for example “Dacron," which are 
treated in a bath ratio of 1:30 for 30 minutes at 60 
100° C. with 0.2 percent of this paste in a bath which 
contains per liter 1 cc. of ammonia, then rinsed and 
dried, possess a brighter appearance than the untreated 
material. . . . . . . . 

Instead of the above described addition product, other 
dispersion agents can also be used, for example a con 
densation product from naphthalene sulfonic acid and 
formaldehyde. . . . . . . . . 

The or:f3-di-5-methyl-benxoxazolyl-(2)-ethylene may 
be prepared as follows: 
76 parts of fumaric acid dichloride are added dropwise - 

to a solution of 123 parts of 1-amino-2-hydroxy-5-methyl 
benzene in 1200 parts of chlorobenzene with stirring and 
exclusion of air at 125-130 C, in the course of one hour, 
and the mixture is then maintained at a gentle boil for 6 
hours. The resulting yellowish condensation product of 
the formula . . . . . . 

-OH Ho 
Hsc NH-g-CH=CH-g-HN- CH 

d 

is filtered off, washed with chlorobenzene, alcohol and 
water and dried. 
30 parts of the acylamino compound of the above 

formula are added to a melt of 10 parts of ethylene-glycol 
and 150 parts of zinc chloride at .155-160° C. in the 
course of about 4 hour, and the mixture is then stirred 
for 10 hours at 160-165 C. 600 parts of cold water are 
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then added dropwise, the temperature being allowed to 
drop. Concentrated hydrochloric acid is then added until 
the reaction is acid. The mixture is stirred for another 
hour at about'.60 C., the separated product is filtered 
off, washed with water until the filtrate shows a neutral 
reaction and, if necessary, is crystallized from dioxane. 
There is obtained a:6-di-5-methyl-benzoxazolyl-(2)- 
ethylene in the form of pale crystals which melt at 292 
C. The solution in dioxane exhibits a bluish fluorescence. 

Example 7 
A mixed fabric from polyester fibers, for example 

"Terylene" and wool is treated in a bath ratio. 1:50 for 
30 minutes at 60-90° C. with 2 percent of the preparation 
obtained according to Example 3, in a bath containing 1 
gram of ammonia per liter. . 
The resulting fabric has a higher white content than the 

untreated material. . . 
A similar effect is obtained in the case of a fabric con 

sisting of polyester fibers, for example "Terylene," and 
polyamide fibers, for example "Perlon.” 

Example 8 
100 parts of polyester fabric, for example "Terylene," 

are treated for one hour at 60-90° C. in a bath of the 
following composition: 
3 liters of water 
6 grams of 85 percent formic acid 
6 grams of sodium chlorite 
0.7 gram of the product described in Example 6, rinsed 

and dried 
The material thus treated has a higher white content 

than a material treated without the addition of the di 
benzoxazole compound. . . . . 
A similar effect is obtained where 15 cc. of 40% 

peracetic acid are used instead of the formic acid and 
sodium chlorite. 

Example 9 
"Terylene" fabric is dyed for one hour at 90-95 C. 

in a bath which (calculated on the fabric) contains: 
2%. 1:4-dimethylamino-anthraquinone and 
4% cy: 6-di-N-methyl-benzimidazolyl-(2)-ethylene 
The goods to liquor ratio is 1:40. After being rinsed 

and dried the fabric so treated has a pure greenish blue 
and bluish fluorescent shade. 
A fabric dyed in the same manner but without the ad 

dition of the di-imidazole compound is less pure in shade 
and does not fluoresce. 

Example 10 
"Terylene" fabric is treated at 80-90° C. in a finishing 

bath of the following composition: 
1 liter water 
20 grams potato starch 
1 cc. ammonia 24% 
0.5 gram of the product described in the first paragraph 

of Example 6 
After squeezing and drying the material thus finished 

has a brighter appearance than material which has been 
finished only with starch. 
What is claimed is: 
1. A process for the optical brightening of materials 

of polyesters which comprises treating the material with 
a non-quaternary compound which is free from acid salt 
forming, water solubilizing groups and groups imparting 
dyestuff character, which in solution fluoresces green-blue 
to violet and which corresponds to the formula 

O 

EO-k A. 
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8 
in which A is a monocyclic aromatic radical condensed 
in the manner indicated by the valence bonds with the 
oxazole ring. 2. A process for the optical brightening of polyester 
fibers which comprises applying to said fibers in a finely 
dispersed state the optical brightening agent of the 
formula 

O 

N 

3. A process for the optical brightening of polyester 
fibers which comprises applying to said fibers in the pres 
ence of a dispersing agent the optical brightening agent of 
the formula 

o O 

/ Ye-on-on 
HC N/ N. CH 

4. A process for the optical brightening of polyester 
fibers which comprises applying to said fibers in the pres 
ence of a washing agent the optical brightening agent of 
the formula 

/ 
N 
N 

HC -CH 

O 

N -" 
C-CH=CH-C 

/ N 
5. A composition of matter substantially consisting of 

a polyester and having incorporated in it a small quantity 
of a non-quaternary compound which is free from acid 
Salt-forming, water solubilizing groups and groups im 
parting dyestuff character, which in solution fluoresces 
green-blue to violet and which corresponds to the formula 

HC CH 

O O 

C-te-k 
in which A is monocyclic aromatic radical condensed in 
the manner indicated by the valence bonds with the 
oxazole ring. 

6. A composition of matter substantially consisting of 
polyester fibers having incorporated a small quantity of 
the optical brightening agent of the formula 

Y-a- 
C / N 
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