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FLUORESCENT DYES FOR PAPER DYEING

The present invention relates to an agueous preparation of afluorescent dye and
itsuse in dyeing cellulose- or polyamide-containing materials, in particular paper.
The dyestuff contains the structural element of aboron dipyrromethene skeleton

as shown below.

EP 2022 794 Al and US2008/031 1041 Al disclose molecules with such aboron
dipyrromethene skeleton as fluorescent compounds and labeling agents in bio-
logical samples. Further, such fluorescent dyes are known from J. Am. Chem.
Soc. 2008, 130, 1550-1551, and Chem. Eur. J. 2009, 15, 1096-1106. The latter
article aso discloses for two specific dyes an aqueous solution thereof with
DMSO.

It has now been found that aqueous preparations can be prepared from specific
fluorescent compounds with boron dipyrromethene skeleton and used for dyeing,

in particular as paper dyes.

Accordingly, the present invention relates to an agueous preparation containing

a compound of formula (1)
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represents hydrogen, CN, CF;, Br, CI, I; optionally substituted aryl;
or optionally substituted alkyl;

independently of each other, represent hydrogen; Ci_S-akyl; C, .-
alkoxyl; optionally substituted aryl; optionally substituted phenyl; p-
Ci_5-alkoxyphenyl; di(Ci_5-alkyl)amino groups; or -S0 ;M , wherein M
is acation, preferably hydrogen, alkaline metal, earth alkaline metal,
ammonium, or mono-, di-, tri- or tetra-substituted ammonium, in par-
ticular mono-Ci_5-akyl-, di-Ci_5-alkyl-, tri-Ci_5-akyl-, tetraCi_5
alkylammonium, mono-Ci_5-hydroxyalkyl-, di-Ci_5-hydroxyalkyl-,
tri-Ci_5-hydroxyalkyl-, tetra-Ci_5-hydroxyakylammonium, or benzyl-
tri-Ci_5-hydroxyalkylammonium, or ammonium based on amines de-
rived from nitrogen-containing five- or six-membered saturated het-
erocycles, such aspyrrolidine, piperidine, morpholine or piperazine
or their N-monoakyl- or N ,N -dialkyl-substituted products, wherein
R2 and R3 are attached to the aromatic ring a any position;

are, independently of each other, an integer from 1to 3, preferably 1

or 2, most preferably 1,

water, and, optionally, adispersing agent;

with the proviso that, if the aqueous preparation contains no dispersing agent and

RI is hydrogen, at least one of R2 and R3 isnot hydrogen, preferably both R2 and

R3 are not hydrogen.
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A preferred proviso isthat, if Rl ishydrogen, at least one of R2 and R3is not
hydrogen, preferably both R2 and R3 are not hydrogen.

Further, the present invention relates to the use of the agueous preparation for
dyeing or printing materials containing cellulose and/or polyamide, in particular a
cellulose-containing material, preferably paper. In apreferred embodiment, the
cellulose-containing material is apulp or asheet containing cellulosic material.

The invention also relates to aprocess for dyeing or printing materials containing
cellulose and/or polyamide, and a product or paper obtained by the process. Fur-
ther preferred embodiments of the invention are described hereinafter and in the

claims.

In apreferred embodiment, in the dyestuff of formula (1) R2 and R3, independ-
ently of each other, represent hydrogen, Ci_3-alkoxyl, or -SO ;M with M being
defined as above, in particular R2 or R3 is methoxy, ethoxy, phenoxy, or -SO3M,
wherein M is ammonium mono-, di- tri- or tetra-substituted by C,,-
alkanolamines, especially monoethanol-, diethanol- and/or triethanolamine. The
groups R2 and R3 may bein 0-, m- or p-position. Depending on the number of
groups, either p-position or the other positions are preferred. If there are two R2 or
R3 groups at the aromatic ring (k or m is 2), these are preferably in o- and in-
position. Inthe most preferred embodiment, there isone R2 group and one R3

group a each aromatic ring (k, mis 1) and both are in p-position.

In a further preferred embodiment, in the dyestuff of formula (1) Rl represents
hydrogen, CN, or CF,.

Possible substituents of the aryl, phenyl, and/or akyl residues for Rl, R2 and RS,
respectively, in the compound of formula (1) are Ci-C -akyl, Ci-C ,-alkoxy, halo-
gen, hydroxyl, amino, sulfonic, carboxylic, CN or nitro. Preferably, aryl, phenyl
and/or alkyl are not substituted.
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In aparticularly preferred compound of formula (1), Rl isH, and R2 and R3 are
both -SO ;M , with M being defined as above. Further preferred in this embodi-
ment, k and m are 1, and R2 and R3 are both in p-position. In afurther particu-
larly preferred compound of formula (1), Rl isH, and R2 and R3 are both meth-
oxy. Further preferred in this embodiment, k and m are 1, and R2 and R3 are both

in p-position

The dispersing agent can be any dispersing agent known from the state of the art,
which is suitable for dispersing the compound of formula (1). In a preferred em-
bodiment, the dispersing agent is an alkoxylated aryl compound, preferably an
ethoxylated or propoxylated aryl compound, in particular acompound as de-
scribed in EP 1285 941 Al or EP 1 184 402 A2. Preferred dispersing agents have

the following formula (2):

(2)

wherein

R, R2and R3  are, independently of each other, hydrogen, optionally substi-
tuted cyclohexyl or phenyl, wherein at least one of the residues
R1to R isnot hydrogen,

R4 and R> are, independently of each other, methyl or hydrogen, and

n isan integer from 21to 40.

Possible substituents of the cyclohexyl or phenyl residues are Ci-C ,-alkyl, C,-C,-
alkoxy, halogen, CN or nitro. Preferably, phenyl and/or cyclohexyl are not substi-
tuted. Preferably, in the compound of formula (2) nis an integer of 26 to 35, most
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preferably n = 29to 31. Further preferred, R isphenyl. In another preferred em-
bodiment, at least one of Rl to R3 is cyclohexyl. Inthe most preferred dispersing
agent, R;isphenyl, R,, R,, r4 and Rs are hydrogen, and nis 30.

In another preferred embodiment, the dispersing agent is a polyalkylenepoly-
imine, in particular such a compound as described in EP 1555 280 A2. Preferred
dispersing agents are polyakylenepolyimines having akoxy units and anionic
groups, especialy those from the group consisting of -COO™ -S0 5, -OS0 5, -
PO ;2 and -P(OR)O ,, wherein R represents hydrogen or optionally substituted
alkyl, cycloakyl or aryl.

The agueous preparation of the dyestuff of formula (1) contains preferably 0.01 to
50% by weight, more preferably 0.5 to 20% by weight, most preferably 1to 10%>
by weight, in each case of compound of formula (1). Preferably, the agueous
preparation contains 0 to 10%> by weight, more preferably 0.05 to 5% by weight,
most preferably 0.1 to 2% by weight, in each case of dispersing agent. The re-
mainder can bewater. In an aternative embodiment, the agueous preparation con-
tains, in addition to the water, further common auxiliaries, such asbiocides, UV
absorbers, surfactants, urea, or caprolactam. The aqueous preparation contains one
or more compounds of formula (1), eg. 1, 2, or 3 formula (1) compounds, pref-
erably one formula (1) compound. The aqueous preparation may also contain one

or more other known dyes.

The agueous preparation isadispersion or solution, depending on the water solu-
bility of the compound of formula (1). If the compound of formula (1) isnot solu-
ble in water, adispersing agent is added. The aqueous preparation is prepared by
dissolving or dispersing the formula (1) compound in water, optionally using the

dispersing agent.

The compounds of formula (1) can be synthesized according to methods known in
the art, for instance, as described in the literature by K. Suzuki et a, Chem. Eur.
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J. 2009, 15, p. 1096-1 106. Compounds of formula (1) can be, for example, ob-
tained from a-formylated furopyrrole and a-carboxylated furopyrrole in the pres-
ence of trifiuoroacetic acid and trichlorophosphate with subsequent reaction with

boron trifluoride in the presence of trifiuoroacetic acid and triethylamine.

An exemplary general reaction scheme is:

R

1) Trifluoracetic acid, Phosphoryl chloride, 50°C

2) Boron trifluoride complex, Triethylamine

The agueous preparation can be used for dyeing or printing materials, in particular
materials containing cellulose and/or polyamide, preferably cellulose-containing
material, in particular paper. In apreferred embodiment, the cellulose-containing
material isapulp or asheet containing cellulosic material. Preferably, the aqueous
preparation isused for dyeing a cellulose-containing materia in the pulp, in asize
press, and/or by a coating application. In particular, coating application means use
of a coating composition or coating colour and/or coating equipment or apparatus.
The pulp used may be any wood or plant fiber, e.g. bleached or unbleached,

chemical, chemi-mechanical or mechanical pulp, or regenerated cellulosic mate-

rial, or recycled paper fiber, or any combination thereof. The aforesaid uses can be
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applied singly or in a combination of two or more thereof. Further, the agueous
preparation can be used for printing paper, tissue, textile, such as cotton, wool. In
addition, the aqueous preparation can be used in dyeing water-based coatings and
plastics, such aspolyamide. Further, it isalso possible to use paper strips contain-
ing compounds of the present invention astest strips for labelling reactions. Fur-
thermore, the agueous preparation can be used for printing of materials, in particu-

lar materials containing cellulose and/or polyamide, preferably cellulose.

The invention also relates to aprocess for dyeing or printing materials containing
cellulose and/or polyamide, preferably cellulose-containing material, in particular
paper, wherein the material is brought into contact with an aqueous preparation as
described above. Suitable materials for the process are the same asthe materials
described above with respect to the use of the agqueous preparation. Preferably, the
contacting of the cellulose-containing material with the aqueous preparation is
carried out in the pulp, in asize press, or by acoating application. In case of a
coating application, preferably a coating composition or coating colour and/or

coating equipment or apparatus is used.

The following Example illustrates the invention without limiting its scope. The
Example demonstrates the synthesis of a compound of formula (1) and its use in

an aqueous preparation for dyeing paper.

Example

A compound of formula (1), wherein R2 and R3 = OCH3 and Rl = H, is synthe-
sized from 2-(4-methoxyphenyl)-4 H-furo[3,2-¥4pyrrole-5-carboxylic acid and 2-
(4-methoxyphenyl)-4 H-furo[3,2-¥%4 pyrrole-5-carbaldehyde according to the gen-
eral scheme given above and as described in K. Suzuki et al, Chem. Eur. J. 2009,
15, p. 1096-1 106.
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For production of the aqueous preparation, 200 mg of the above formula (1) com-
pound (R2 and R3 = OCH, and Rl = H) and 10 mg of a dispersing agent are dis-
solved in 10 ml deionized water with intensive stirring until a green dispersion is
obtained. The dispersing agent used isthe reaction product of 1 mole 4-hydroxy
biphenyl and 30 moles ethylene oxide according to EP 1285 941 Al or EP 1 184
402 A2, e.qg. Example 1thereof.

Dyeing process:

7 parts by weight of chemically bleached pinewood sulfite cellulose and 3 parts
by weight of chemicaly bleached birchwood sulfite cellulose are beaten with wa-
ter in amixer. 1part by weight of the liquid dye preparation isadded to this stuff
followed by mixing for 20 minutes and producing handsheets from that. The ob-

tained paper has aturquoise green color.

Thus, the present invention enables the production of paper with brilliant colors.



WO 2012/000794

10

15

20

25

PCT/EP2011/059955

CLAIMS

An aqueous preparation comprising a compound of formula (1)

wherein
RI

R2 and R3,

k,m

represents hydrogen, CN, CF;, Br, ClI, |; optionally substituted
aryl; or optionally substituted alkyl;

independently of each other, represent hydrogen; Ci_5-akyl;
Ci_5-akoxyl; optionally substituted aryl; optionally substituted
phenyl; p-Ci_b-alkoxyphenyl; di(Ci_5-alkyl)amino groups; or -
SO,M, wherein M is a cation, preferably hydrogen, alkaline
metal, earth akaline metal, ammonium, or mono-, di-, tri- or
tetra-substituted ammonium, in particular substituted by C -
alkyl and/or Ci_5-hydroxyalkyl, or ammonium based on
amines derived from nitrogen-containing five- or six-
membered saturated heterocycles, wherein R2 and R3 are at-
tached to the aromatic ring a any position;

are, independently of each other; an integer from 1to 3;

water, and, optionally, adispersing agent;
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with the proviso that, if the aqueous preparation contains no dispersing

agent and RI ishydrogen, at least one of R2 and R3 isnot hydrogen.

The agueous preparation of claim 1, wherein R2 and R3, independently of
each other, represent hydrogen, Ci_s-alkoxyl, or -SO ;M.

The agueous preparation of clam 1or 2, wherein RI represents hydrogen,
CN or CF,.

The agueous preparation any of claims 1to 3, wherein the compound of

formula (1) contains one R2 group and one R3 group, each in p-position.

The agueous preparation of any of the preceding clams, wherein RI ishy-

drogen, and R2 and R3 both are methoxy or -SO ;M.

The agueous preparation of any of the preceding claims, wherein the dis-

persing agent is acompound of the formula (2):

(2)

wherein
R1, R2and R3 are, independently of each other, hydrogen, optionally sub-
stituted cyclohexyl or phenyl, wherein at least one of the re-

sidues R1to R® isnot hydrogen,

R4 and R® are, independently of each other, methyl or hydrogen, and
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n isan integer from 21to 40.

The aqueous preparation of any of the preceding claims, containing 0.01 to
50% by weight of compound of formula (1), and O to 10%> by weight of dis-

persing agent.

Use of an agqueous preparation according to any of the preceding claims for

dyeing or printing materials containing cellulose and/or polyamide.

The use according to claim 8, wherein the cellulose-containing materia is

pulp or a sheet containing cellulosic material.

The use according to claim 8 or 9, wherein the aqueous preparation is used
for dyeing the cellulose-containing material in the pulp, in asize press,

and/or by a coating application.

A process for dyeing or printing materials containing cellulose and/or poly-
amide, wherein the material isbrought into contact with an aqueous prepa-

ration as defined in any of claims 1to 7.

The process of claim 11, wherein the cellulose-containing material is pulp

or a sheet containing cellulosic material.

The process of clam 11 or 12, wherein the contacting of the cellulose-
containing material iscarried out in the pulp, in asize press, and/or by a

coating application.

A paper or product obtainable by aprocess according to any of claims 11to
13.
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