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Crystalline _Modification

This inventiion relates to a novel polymorph crystal form of the compound of formula (1

a process feor its preparation and the use thereof.

The compo und of formula (1) is known as an amorphous modification only.

The ability of a substance to exist in more than one crystal form is defined as polymorphism
and these difierent crystal forms are named "polymorph modifications” ar "polymarphs”. in
10  general, po lymorphism is affected by the ability of a molecule of a substance to change its
conformation or to form different intermolecular or intra-molecular interactions, particulamly
hydrogen b onds, which is reflected in different atom arrangements in the crystal lattices of
different po lymorphs. Polymorphism is found in several organic compounds.
The differert polymorphs of a substance possess different energies of the crystal laftice
15  and, thus, im solid state they show different physical properties.

A useful too! for the differentiation of crystal modification is the X-ray diffraction, such ass for
example thes powder X-ray diffraction.

20  Due to the act thal the crystat form and therefore also the powder X-ray diffraction pattezrn
is among ofhers dependent on the degree of dryness, the content of water is specified fer

each spectrum.

The contentt of water is measured by common known analytical methods. In the present

25  application, the content of water has been measured by the KKarl Fischer Titration.

All X-ray poswder specira data have been obtained by X-ray diffraction on a powder sam ple
of the new crystal modification in the instrument X'Pert powder diffractometer PANailyticzal
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inside a closed Anton Paar measuring stage using CuK, radiation. Thes followong conditions
have been set:

o tube power 40kV/40mA

e scan range 1 — 50° (20)

e Step size 0.02° (20

* time perstep2s

« room temperature.

The present invention relates to a crystal modification of the compoundl of formutla (1)

Na’

characterized by
peaks at about 21.8, 11.0 and 7.3 d-spacing units in its powder X-ray d iffraction pattern ata

content of water > 0%.

Specifically, the new crystal modification of the compound of formula (1 ) with a content of
water 2 19% is characterized by peaks at about 21.8, 11.6, 11.0, 9.2, 7 _3,5.82, 4.37, 4.05,
396, 3.88, 3.36, 3.1, 3.04, 2.95, 2.8, 2.56 and 2.32 d-spacing units in it-s powder X-ray

diffraction pattern.

More specifically, the new crystal modification of the compound of formaula (1) with content
ofwater = 19% is characterized by peaks at about 21.8, 11.8, 11.6, 11.40,9.2,7.3,5.82,
A48, 4.37, 4.05, 3.96, 3.88, 3.4, 3.36, 3.18, 3.1, 3.04, 2.95, 2.91, 2.86, 2.80, 278, 2.56,
241, 2.36 and 2.32 d-spacing units In its powder X-ray diffraction pattemrn.

~Table 1 shows the characteristic spacing between the lattice planes dessignated by d and
«expressas in Angstrdm units [A] and their corresponding characteristic r-elative intensisty
a(very weak, weak, medium, strong or very strong) of the new crystal moedification of the
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compound of formula (1) with content o ¥ water 2 19% obtained by Example 1. Instead of d it
is also common to use 26. The foflowineg formuta shows the relation between d and 26:

1.54060 A
d(A) =
2sin(2672)
Table 1
d-spacing Relative d-spaacing Relative d-spacing Relative

7y intensity (An) intensity ) intensity
218 vw 4.45 w 3.36 s

11.8 m 4 %G8 w 3.29

11.6 s 4.48 m 3.18 vw

11.0 w 4_.37 s 31 w

9.2 s 4 W 3.04 w

73 ww 4 05 m 295 m |
7.2 vw .96 m 291 vw |
7.0 w 3.88 vs 2.86 vw

6.1 w 383 vw 28 w

582 vs 3.73 vw 278 w

55 vw 3.64 w 256 m

5.39 vw 3.51 vwW 241 w

5.1 w 345 w 236 vw

5.02 w 34 vw 232 w

Fig. 1. shows the powder X-ray diFfraction pattern of the new crystal modification of the
compound of formula (1) with a coentent of water 2 19% obtained by Example 1.

The invention relates also to a neww orystal modification of the compound of formula (1) with 2
content of water < 19% and 2 174, characterized by peaks at about 21.8, 11.7, 11.0,9.2,
7.30, 5.78 and 3.87 d-spacing uniis in its powder X-ray diffraction pattern.
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Specificall y, the new crystal modification of the compound of formula (1) with a content of
water < 19% and = 17%, is characterized by peaks at about 21.8, 11.7, 11.5, 11.0, 7.3, 5.768,
4.95,4.04 , 3.87 and 3.71 d-spacing units in its powder X-ray diffraction pattern.

More specifically, the new crystal modification of the compound of formula (1) with a contentt
of water < 19% and 2 17%, is characterized by peaks at about 21.8, 11.7, 11.5, 11.0, 9.2,
7.3,7.2,7 .0,5.78,5.56,4.95, 4.75, 4.6, 4.49, 4.31, 4.15, 4.04, 3.94, 3.87, 3.71, 3.46, 3.36,
3.16,2.96 and 2.56 d-spacing units in its powder X-ray diffraction pattern.

Table 2 shmows the characteristic spacing between the lattice planes designated by d and

expresses- in Angstom units [A] and their corresponding characteristic relative intensisty

(very weat<, weak, medium, strong or very strong) of the new crystal modification of the
compound of formula (1) with a content of water < 19% and 2 17% obtained by Example 2.

Table 2
d-spacing Relative d-spacing Relative d-spacing Relative
A intensity A intensity A intensity
21.8 w 5.56 m 3.94 w
1.7 s 528 w 387 s
11.5 m 495 m 3.7 m
11.0 m 475 m 346 w
9.2 s 46 w 336 w
7.3 m 449 m 3.16 w
72 m 441 w 2.96 w
7.0 m 431 w 2.82 w
6.0 w 415 w 256 w
5.78 VS 404 m

Fig. 2. sho=ws the powder X-ray difraction pattern of the new crystal modification of the
compound of formula (1) with a content of water < 19% and 2 17% obtained by Example 2.

The inventiion relates also to a new crystal modification of the compound of formula (1) with =&
content of wvater < 17% and = 13%, characterized by peaks at about about 21.8, 11.7, 11.0,
7.30, 5.77, 551, 4.93 and 3.65 d-spacing units in ils powder X-ray diffraction pattern.
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Specifically, the new crystzal modification of the compound of formula (1) with a content of
water < 17% and = 13%, iss characterized by peaks at about about 21.8, 11.6, 11.0,9.2, 7.3,
7.2,5.77, 5.51, 4.93, 4.49, 3.86 and 3.65 d-spacing units in its powder X-ray diffraction

pattern.
5
Table 3 shows the characteristic spacing between the lattice planes designated by d and
expresses in Angstdm units [A] and their corresponding characteristic relative intensisty
(very weak, weak, mediurn, strong or very strong) of the new crystal madification of the
compound of formula (1) wvith a content of water < 17% and 2 13% obtained by Example 3.
10
Table 3
d-spacing Refative d-spacing Relative d-spacing Relative
(A) intensity (A) intensity (A) intensity
21.8 w 7.2 m 475 w
11.6 s 7.0 w 449 w
11.0 w 577 s 4.01 w
92 s 5.51 S 3.86 m
73 m 493 s 3.65 vs
Fig. 3. shows the powder X-ray diffraction pattern of the compound of formula (1) Y with a
content of water < 17% and 2 13%, obtained from Example 3.
15

The invention relates also to a new crystal modification of the compound of formula (1) with a
content of water < 13% aand > 0%, characlerized by peaks at about about 21.8, 11.0, 9.0, and
7.3 d-spacing units in its powder X-ray diffraction pattem.

20 Specifically, the new crysstal modification of the compound of formula (1) with a content of
water < 13% and > 0%, characierized by peaks at about about 21.8, 11.5, 11.0, 9.0, 7.3 and
3.58 d-spacing units in its powder X-ray diffraction pattern.

Table 4 shows the charaacleristic spacing between the lattice planes designated by d and
25  expresses in Angstom umits [A] and their corresponding characteristic relative intensisty

(very weak, weak, mediuim, strong or very strong) of the new crystal modification of the

compound of formuta (1)) with a content of water < 13% and > 0% obtained by Example 4.
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Table 4
d-spacing Relatiwe
A intensiity
21.8 vw
11.5 m
11.0 w
9.0 m
73 w
3.58 vs

Fig. 4. shows the powder X-ray diffraction pattern of the new crystal modification of the
compound of formula (1) ~with a content of water < 13% and > 0%, obtained from Example 4.

A further embodiment of £he present invention relates to a crystal modification of the
compound of formula (1)

B 0
=Y
Y

characterized by
10  peaks at about 10.1, 5.622, 3.55 and 3.37 d-spacing units in its powder X-ray diffraction
pattem at a content of waater > 0%.

This compound of formulz (1) is obtainable by the reaction of a compound of formula (1) with
a protonic acid, i.e. HCL.

15
Spacifically, the new crys tal modificalion of the compound of formula (1') is characterized by
peaks at about 10.1, 5.92®, 5.62,4.21, 3.72, 3.55 and 3.37 d-spacing units in its powder X-ray
diffraction pattern.
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Moare specifically, the new crystal m odification of the compound of formula (1")is
characterized by peaks at about 10_1,5.92, 562, 5.05,4.77, 4.38, 4.21, 9.97, 3.89, 3.72,
355, 3.37,3.06, 2.76, 2.59 and 2.4 d-spacing units in its powder X-ray diffraction pattern.

Table 5 shows the characteristic sp» acing between the lattice planes designated by d and
expresses in Angstdm units [A] andl their corresponding characteristic relative intensisty

(very weak, weak, medium, strong «or very strong) of the new crystal modification of the

compound of formula (1') obtained by Example 5.

Table §

d-spacing Relative d-=spacing Relative
A intensity A) intensity
10.1 s 337 s
95 ww 324 vw
5.96 m 319 vw
5.62 s 3.06 w
5.05 w 284 vw
477 W 276 w
438 w 2.70 vw
421 m 259 w
3.97 w 2.52 vw
3.89 w 245 vw
3.72 m 24 w
3.55 V'

Fig. 5. shows the powder X-ray d&ffraction pattern of the compound of formula (1) obtained

from Example 5.

The invention relates alco to a crystat modification of the mi:dure comprising (1)
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and

@ compound (1a)

N
\\/NY/

N

«<haracterized by
5  peaks at about 21.8, 11.0 and 7.3 d-spacing units in its powder X-ray diffraxction pattem ata
<ontent of water > 0%.

Specifically, the new crystal medification of the mixture with a content of wrater 2 19% is
«characterized by peaks at about 21.8, 11.8, 11.0,9.2,7.3, 5.82, 4.48,4.37,4.05,3.96, 3.88,
10 =3.36, 2.95 and 2.56 d-spacing units in its powder X-ray diffraction pattern.

Specifically, the new crystal modification of the mixture with a content of wrater < 19% and 2
47% is characterized by peaks at about 21.8, 11.7, 115, 11.0,9.2, 7.3, 7.2,7.0,5.78, 5.56,
495, 4.75, 4.49, 4.04, 3.87 and 3.71 d-spacing units in its powder X-ray difiraction pattern.
15
Specifically, the new crystal modification of the mixture with a content of wraler < 17% and 2
43% is characterized by peaks at about 21.8, 11.6, 11.0,9.2,7.3,7.2, 5.77,5.51,4.23,3.86
znd 3.65 d-spacing units in its powder X-ray diffraction pattern.

20 Specifically, the new crystal modification of the mixture with a content of weater < 13% and 2
Q% is characterized by peaks at about 21.8, 11.5, 11.0,9.0, 7.3 and 3.58 «d-spacing units in
its powder X-ray diffraction pattern.
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The molar ratio of the mixture of compound (1) : compound (1a) is in the raange of
99.99:0.01 to 10:90.

Preferably, the molar ratio of the mixture of compound (1) : compound (1a) is in the range
0f 99.99:0.01 to 30:70.

More preferably, the molar ratio of the mixture of compound (1) : compoun:d (1a} is in the
range of 99.99:0.01 to 50:50.

Espedially, the molar ratio of the mixture of compound (1) : compound (1aD) is in the range of
99.99:0.01 to 90:10.

The invention relates also fo a crystal modification of the mixture comprisisng (1')

characterized by
peaks at about 10.1, 5.62, 3.55 and 3.37 d-spacing units in its powder X—ray diffraction
pattern at a content of water > 0%.

nore specifically, the new crystal modification of the mixture of compunde (1" and (1'a) is
characterized by peaks at about 10.1, 5.92, 5.62, 5.05,4.77, 4.38,4.21, %997, 3.89,3.72,
3.55, 3.37, 3.06, 2.76, 2.59 and 2.4 d-spacing units in its powder X-ray d ifiraction pattern.

The molar ratio of the mixture of compound {1°) : compound (1'a) is in the= range of
99,99:0.01 to 10:90.



WO 2004/069790 PCT/EP2004/050064

-10-

Preferably, the molar ratio of the mixture of compoundE (1’) : compound (1’a) is in the range
of 99.99:0.01 to 30:70.
More preferably, the molar ratio of the mixture of compound {1°): compound (1°a) is in the
range of 99.99:0.01 to 50:50.

5  Especially, the molar ratio of the mixture of compound (1) : compound (1'a) is in the range of
99.99:0.01 to 90:10. ’

A further embodiment of the present invention also rel=ates to a mixture comprising
(@) the crystal modification of the compound of formula (1) or the crystal modification of
10 the mixture of the compound of formula (1) zand the compound of formula (1a) and
(b) atleastone compound of formula (2)

2,
wherein
R, and R,, independently of each other, are hydwragen, C+-Cealkyl, C+-Cgalkoxy or
15 halogen, and M is hydrogen or a cation.

A further embodiment of the present invention also rel-ates to a mixture comprising
(@) the crystal modification of formula (1’) or the crystal madification of the mixture of
the compound of formula (1) and the compomund of formula (1'a) and
20 (b) atleast one compound of formula (2)

wherein
R, and R,, independently of each other, are hydwogen, C1-Cgatkyl, Cy-Coalkoxy or
halogen, and M is hydrogen or a cation.
25
The cation M is preforably an alkali metal atom, an alkcaline earth metal atom, ammonium or
a cation formed from an amine. Preferred are Ma, K, Ca, Mg, ammonium, mono-, di-, tri- or
tetra-Cs-Caalkylammonium, mono-, di- or tri-CCs-hyd roxyalkylammonium or ammonium that
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is di- or tri-substituted with a mixture of Ci-Cy-alkyl and C2-CC4-hydroxyalkyl groups. Highly
preferred is sodium.

Within the scope of the above definitions, C-Cgalkyl may b e methyl, ethyl, n-or isopropyl, n-,
sec.- ar t-butyl, or linear or branched pentyl, hexyl, heptyl o=r acty!l. Preferred are C-C.alkyl
groups. In case the alkyl groups are substituted examples of possible substituents are
hydroxyl, halogen, like fluorine, chlorine or bromine, sulfo, ssulfato, carboxy and Cq-C,alkoxy,
like methoxy and ethoxy. Other substituents of such alkyl cgroups are, for example, cyano,
-CONH; and phenyl. Preferred substituents are hydroxy, caarboxy, cyano, ~-CONH, and
phenyl, especially hydroxy and carboxy. Furthermore, highuly preferred substituents are
hydroxy and C,-C.alkoxy, especially hydroxy. The alkyi groups can also be uninterrupted or
interrupted by —O- (in case of alkyl groups containing two OFr more carbon atoms).

Within the scope of the above definitions, C,-Csalkoxy mayy be methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, sec.-butoxy, tert.-butoxy, or- linear or branched higher alkoxy
groups. Preferred are Cy-Csalkoxy groups, especially metisoxy or ethoxy. Highly preferred is
methoxy.

Halogen may be fluorine, chlorine, bromine or iodine, prefearably chlorine,

The compounds of formula (2) are known and can be prep>ared in analogy to known

processes.

In the mixtures of compounds of formulae (1) or (1') and (=2) the molar ratio of the new crystal
modification of the compound of formula (1) or (1) to comppound (2) is usually in the range of
from 0.1:99.9 to 99.9:0.1, preferably from 1:99 to 99:1 anch more preferably from 5:95 to 95:5.
Highly preferred is a molar ratio of from 10:90 ta 90:10, esspecially 20:80 to 80:20. Most
important is a molar ratio of from 30:70 to 70:30, especiall y 40:60 to 60:40.

The crystal modification of the compound of formula (1) andlor the crystal modification of
formula (1') or the crystal modification of the mixture of thez compound of formula (1) and the
compound of formula (1a) or the crystal modification of thee mixture of the compound of
formula (1') and the compound of formula (1°a)) and at le=ast one compound according to

PCT/EP2004/050064
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formula (2) as dexfined above are useful as fluorescent whitening agent for paper or textile
material. It can bxe used for example in detergent compositions.

Therefore, a furtther embodiment of the present invention relates to detergent composition
comprising the re ew crystal modification of the compound of formula (1).

Therefore, a further embodiment of the present invention relates to detergent composition
comprising the reew crystal modification of the compound of formula (1°).

A further embodZment of the present invention relates to detergent composition comprising a
mixture of the croystal modification of the compound of formula (1) or the crystal modification
of the mixture of the compound of formula (1) and the compound of formula (1a) and at least
one compound &ccording to formula (2) as defined above.

A further embad iment of the present invention relates to detergent composition comprising a
mixture of crystaal modification of formula (1°) or the crystal madification of the mixture of the
compound of for-mula (17) and the compound of formula (1'a) and at teast one compound
according to forrmula (2) as defined above.

A further embod iment of the present invention is a detergent composition preferably

comprising

i) 1 — 70% of an anionic surfactant and/or a nonionic surfactant;

ii) 0 — 75% of a bouider,;

iii) 0 — 30% of a peroxide;

iv) 0 — 10% of a peroxide activator; and

v) 0.001 — 5% off the crystal modification of the compound of formula (1) or the crystat
modification of the mixture of the compound of formula (1) and at least one compound
according toformula (2) as defined above,

each by weight, based on the total weight of the detergent composition.

A further embodLiment of the present invention is a detergent composition preferably
comprising

i) 1 — 70% of an anionic surfactant and/or a nonionic surfactant;

ii) 0 — 75% of a builder;
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iif) 0 — 30% of a peroxide;

iv) 0 — ~10% of a peroxide activator; and

v) 0.00-1 ~ 5% of the crystal modification of formula (1) or the crystal modifTication of the
mixture of the compound of formula (1°) and the compound of formul=a (1°a) and at least
ome compound according to formula (2) as defined above,

each by weight, based on the total weight of the detergent compasition.

Mare pweferably the detergent composition comprises

i) 5 - 70% of an anionic surfactant and/or a nonionic surfactant;

ii) 5 — 7-0% of a buider;

iii) 0.5 — 30% of a peroxide;

iv) 0.5 — 10% of a peroxide activator and/or 0.1 — 2% of a bleaching catalysst; and

v) 0.01 — 5% of the crystal modification of the compound of formuta (1) or the crystal
mx odification of the mixture of the compound of farmula (1) and the cosmpound of
forrmula (12) and at least one compound according to formula (2) as ciefined above,

each by” weight, based an the total weight of the detergent composition.

More preferably the detergent composition comprises

i) 5 — 70O% of an anionic surfactant and/or a nonionic surfactant;

ii) 5 — 70% of a builder;

iii) 0.5 — 30% of a peroxide;

iv) 0.5 — 10% of a peroxide activator and/or 0.1~ 2% of a bleaching catalyst; and

v) 0.01 — 5% of the crystal modification of formula (1°) or the crystal modificaation of the
miixture of the compound of formula (1) and the compound of formulam (1'a) and at least
ore compound according to formula (2) as defined above,

each by weight, based on the total weight of the detergent composition.

Especia¥ly preierably the detergent composition comprises

i) 5 — 7O % of an anionic surfactant and/or a nonionic surfactant;

ii) 5 — 70% of a builder;

iii) 0.5 — 30% of a peroxide;

v)0.5— 10% of a peroxide activator and/or 0.1~ 2% of a bleaching catalys&:; and

PCT/EI2004/050064
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* v) 0.01 — 5% of the crystal modification of the compound of formula (1) or the cry=stal
modification of the mixture of the compound of formula (1) and the compou nd of
formula {1a) and the compound according to formuia (2a)

5 wherein M is hydrogen, an alkaline- or alkaline earth-metal, or ammonium,
each by weight, based on the total weight of the detergent compaosition.

Especially preferably the detergent composition comprises
i) 5 — 70% of an anionic surfactant and/or a nonionic surfactant,
10 i) 5 — 70% of a builder;
iif) 0.5 — 30% of a peroxide;
iv) 0.5 — 10% of a peroxide activator and/or 0.1 - 2% of a bleaching catalyst; andli
v) 0.01 — 5% of the crystal modification of formula (17) or the crystal modification of the
mixture of the compound of formula (1') and the compound of formula (1'a) and the

15 compound according to formula (2a)

wherein M is hydrogen, an alkaline- or alkaline earth-metal, or ammonium,
each by weight, based on the total weight of the detergent composition.

20 In general, the crystal modification of the compound of formula (1) and/or the cry stal
modification of formula (1) and/or the crystal modification of the mixture of the compound of
formula (1) and the compound of formula (1a) and/or the crystal modification of tihe mixture of
the compound of formula (11") and the compound of formula (1'a) and at least cnes compound
according to formula (2) as defined above, is uged in an amount of 0.001 — 5%, especially in

25 an amount of 0.01 — 5%. Highly preferred is an amount of 0.05 — 5%, especially €.05 — 2%.
in general, amounts given in percent are to be understood as being percent by veveight, based
on the total weight, unless otherwise stated.
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The detexrgent may be formulated as a solid, as an aqueous liquid comprising , €.g., 5 — 50,
preferably 10 — 35% water ar as a non-agueous liquid detergent, containing ot more than 5,
preferably 0 — 1 wt% of water, and based on @ suspension of a builder in a non-ionic
surfacta nt, as described, e.g., in GB-A-2158454.

The anionic surfactant component may be, e.g., an alkylbenzenesulfonate, amn alkylsulfate,
an alkyteethersulfate, an alefinsulfonate, an alkanesulfonate, a fatty acid salt, @an alkyl or
alkenyl ssther carboxylate or an a-sulfofatty acid salt or an ester thereof. Prefeemred are
alkyiberizenesulfonates having 10 to 20 carbon atoms in the alky! group, alky»lIsulfates having

10 8to 18 «arbon atoms, alkylethersulfates having 8 to 18 carbon atoms, and faxtty acid salts
being deerived from palm oil or tallow and having 8 to 18 carbon atoms. The amverage molar
number of ethylene oxide added in the alkylethersulfate is preferably 1 to 20, preferably 1 to
10. The salts are preferably derived from an alkaline metal like sodium and potassium,
especially sodium. Highly preferred carboxylates are alkali metal sarcosinaters of formula

15 R-CO(RR"CH,COOM' in which R is alkyl or alkeny! having 9-17 carbon atomss in the alkyl or
alkenyl radical, R is C4-Cs alkyl and M' is alkali metal, especially sodium.
The nomionic surfactant component may be, e.g., primary and secondary alc«oho! ethoxylates,
especially the Cg-Cx aliphatic alcohols ethoxylated with an average of from —1 to 20 males of
ethylen € oxide per mole of alcohal, and more especially the Cy-Cis primary =and secondary

20 aliphati«c alcohals ethoxylated with an average of from 1 to 10 moles of ethyleene oxide per
mole of alcohol. Non-ethoxylated nonionic surfactants include alkylpolyglyco sides, glycero!
monoe&hers, and polyhydroxyamides (glucamide).

The total amount of anionic surfactant and nonionic surfactant is preferabty 5 - 50% by
25  weight, preferably 5—40% by weight and more preferably 5 -- 30% by weighat. As to these
surfactzants it is preferred that the lower limit is 10% by weight.

The bu ilder component may be an alkali metal phosphate, especially a tripoRyphosphate; a
carbonaate or bicarbonate, especially the sodium salts thereof; a silicate or diisilicate; an

30 aluminosiicate; a polycarboiylate; a polycarboxylic acid; an arganic phosph -onate; or an
aminoalkylene poly (alkylene phosphonate); or a mixture of these.
Prefered silicates are crystalline fayered sodium silicates of the formula NalHSi,Ozme1.pHO
or NaoSSi,Ozmes.pH:0 in which m is a number from 1.9to 4 and p is 0 to 20.
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Preferred aluminosilicates are the commercially/-available synthetic materials designated as
Zeolites A, B, X, and HS, or mixtures of these. Zeolite A is preferred.

Prefarred polycarboxylates include hydroxypoly/carboxylates, in particular citrates,
polyacrylates and their copolymers with maleic anhydride.

Preferred polycarboxylic acids include nitrilotrizacetic acid and ethylene diamine tetra-acetic
acid.

Preferred organic phosphonates or aminoalkylene poly (alkylene phosphonates) are alkali
metal ethane 1-hydroxy diphasphonates, nitrilor trimethylene phosphonates, ethylene diamine
tetra methylene phasphonates and diethylene ftriamine penta methylene phosphonates.

The amount of builders is preferably 5 — 70% b»y weight, preferably 5 — 60% by weight and
more preferably 10 — 60% by weight. As to the builders it is prefered that the lower limit is
15% by weight, especially 20% by weight.

Suitable peroxide components include, for exammple, the organic and inorganic peroxides
known in the literature and available commerciaally that bleach textile materials at
conventional washing temperatures, for exampmle at from 5 to 95°C.

In particular, the organic peroxides are, for exa_mple, monoperoxides ar polyperoxides having
alkyl chains of at least 1, preferably 1 to 20, caybon atoms; in particular
diperoxydicarboxylates having 1 to 12 G atomss, such as diperoxyperazelates, peroxyacetic
acid, diperoxypersebacates, diperoxyphthalate s, e-phthalimido peroxyhexanoic acid andfor
diperoxydodecanedioates, especially their corr eesponding free acids, are of interest. It is
preferred, however, to employ very active inorganic peroxides, such as persulphate,
perborate and/or percarbonate. Itis, of course, also possible to employ mixtures of organic
and/or inorganic peroxides.

The amount of peroxide is preferably 0.5 — 30%-5 by weight, preferably 1 — 20% by weight and
more preferably 1 — 15% by weight. In case a poeroxide is used, the lower limit is preferably
2% by weight, especially 5% by weight.

The peroxides, especially the inorganic peroxicies, are preferably activated by the inclusion of
a bleach activator. Preferred are such compouands that, under perhydrolysis conditions, yield
unsubstituted or substituted perbenzo- and/or poeroxo-carboxylic acids having from i to 10
carbon atoms, especially from 2 to 4 carbon ateoms. Suitable compounds include those that
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carry O- and/or N-acyl groups having the said number of ccarbon atoms and/or unsubstituted
or substituted benzoyl groups. Preference is given to polyaacylated alkylenediamines,
especially tetraacetylethylenediamine (TAED), acylated gli-ycolurils, especially
tetraacetylglycoluril (TAGU), N,N-diacetyl-N,N-dimethyl-urea (DDU), acylated triazine

5  derivatives, especially 1,5-diacetyl-2,4-diaxohexahydro-1,3,5-triazine (DADHT), compounds
of farmula

<5

wherein R is a sulfonate group, a carboxylic acid group or— a carboxylate group, and wherein
R’ is linear or branched (C7-Cis)alkyl; also activators that are known under the names

10 SNOBS, SLOBS, NOBS and DOBA, acylated polyhydric &lcohols, especially triacetin,
ethylene glycol diacetate and 2,5-diacetoxy-2,5-dihydrofusran and acetylated sorbitol and
mannitol and acylated sugar derivatives, especially penta-acetyiglucose (PAG), sucrose
polyacetate (SUPA), pentaacetylfructose, tetraacetylxylosse and octaacetyllactose, and
acetytated, optionally N-alkylated, glucamine and gluconclactone. The combinations of

15  conventional bleach activators disclosed in German Patemnt Application DE-A-44 43 177 may
also be used. Nitrile compounds that form peroxyimidic acids with peroxides are also suitable
as bleach activators. Preferred are tetraacety! ethylenedi=amine and nonoyloxybenzene
sulfonate.

20  The amount of bleach aclivator is preferably 0 — 10% by wweight, preferably 0-8% by weight.
In case a bleach activator is used, the lower limit is prefemrably 0.5% by weight, especially 1%
by weight.

Bleaching catalysts which may be added include, e.g., erzymatic peroxide precursors and/or

25  metal complexes. Preferred metal complexes are manga nese, cobalt or ifon complexes such
as manganese of iron phthalocyanines or the complexes dsscribed in EP-A-0509787. In
cace a bleaching catalyst is used the amount is preferabCy 0.1 — 2% by weight.

Furthermore, the detergent can optionally contain enzymmes. Enzymes can be added to

30 detergents for stain removal. The enzymes usually imprasve the performance on stains that
are either protein- or starch-based, such as those causecd by blood, milk, grass or fruit juices.
Preferred enzymes are cellulases, proteases, amylases sand lipases. Preferred enzymes are
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cellulases and proteases, especially proteases. Cellulases are enzymes which act on
cellulose and its derivatives and hydrolyze them into glucose, celiobiose,
cellooligosaccharide. Cellulases remove diirt and have the effect of mitigating the roughness
to the touch. Examples of enzymes {0 be wased include, but are by no means limited to, the
5 following:

proteases as given in US-B-6,242,405, col umn 14, lines 21 to 32
lipases as given in US-B-6,242,405, colurman 14, lines 33 to 46;
amylases as given in US-B-6,242,405, colwumn 14, lines 47 to 56; and
cellulases as given in US-B-6,242,405, cok umn 14, lines 57 to 64.

10
The enzymes can optionally be present in the detergent. When used, the enzymes are
usually present in an amount of 0.01 - 5% by weight, preferably 0.05 — 5% and more
preferably 0.1 — 4% by weight, based on the total weight of the detergent.

15  Further preferred additives for the detergemts according to the invention are polymers that,
during the washing of textiles, inhibit staini ng caused by dyes in the washing liquor that
have been released from the textiles unde r the washing conditions (dye fixing agents, dye
transfer inhibitors). Such polymers are pre-ferably polyvinylpyolidones, polyvinylimidazoles
or palyvinylpyridine N-oxides which may haave been modified by the incorporation of anionic

20 or cationic substituents, especially those h aving a molecular weight in the range from 5000
to 60 000, more especially from 10 000 to 50 000. Such polymers are usually used in an
amount of from 0.01 to 5 %, preferably 0.005 to 5 % by weight, especiaily 0.110 2 % by
weight, based on the total weight of the dextergent. Preferred polymers are those given in
WO-A-02/02865 {see especially page 1, laast paragraph and page 2, first paragraph).

25
The detergents used will usually contain o ne or more auxiliaries such as soil suspending
agents, for example sodium carboxymethysicellulose; salts for adjusting the pH, for example
alkali or alkaline earth metal silicates; foann regulators, for example soap; salts for adjusting
the spray drying and granulating propertiess, for example sodium sulphate; perfumes; and

30 also, if appropriate, antistatic and softening agents; such as smectite clays; photobleaching
agents; pigments; and/or shading agents. “These constituents should, of course, be stable
to any bleaching system employed. Such sauxiliaries can be present in an amount of, for
example, 0.1 to 20% by weight, preferably 0.5 to 10 % by weight, especially 0.5 to 5 % by
weight, based on the total weight of the de=tergent.
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The detergent compositions can take a variety of physical forms including powder, granular,

tablet and liquid forms. EExamples thereof are conventional powder heavy-duty detergents,

compact and supercompeact heavy-duty detergents and tablets, like heavy-duty detergent

tablets. One important physical form is the so-called concentrated granular form adapted to
5 be added to a washing machine.

Of impartance are also tihe so-called compact (or supercompact) detergents. in the field of
detergent manufacture, & trend has developed recently towards the production of compact
detergents which contair increased amounts of active substance. In order to minimize

10  energy expenditure durirg the washing process, the compact detergents are required to
operate efficiently at terraperatures as low as 40°C, ar even at room temperatures, e.g. at
25°C. Such detergents Lasually contain only low amounts of fillers or processing aids, like
sodium sulfate or sodiurmn chloride. The amount of such fillers is usually 0-10% by weight,
preferably 0 — 5% by wes ight, especially 0 — 1% by weight, based on the total weight of the

15  detergent. Such deterge=nts usually have a buik density of 650 — 1000 g/l, preferably 700 —
1000 g/l and especially @50 — 1000 g/.

The detergents can alsoe be present in the form of tablets. Relevant characteristics of tablets
are ease of dispensing &nd convenience in handiing. Tablets are the most compact delivery
20 of solid detergents and have a bulk density of, for example, 0.9 to 1.3 kg/litre. To enable
fast disintegration laund ry detergent tablets generally contain special disintegrants:
-Effervescents such as carbonate/hydrogencarbonate/citric acid,
-swelling agents like cellulose, carboxymethyl cellulose, cross-linked poly(N-
vinylpyrrollidone);
25  -quickly dissolving mate rials such as Na (K) acelate, or Na (K) citrate;
-rapidly dissolving watew-soluble rigid coating such as dicarboxy acids.
The tablets can also conitain combinations of any of the above disintegrants.

The detergent may also be formutated as an aqueous liquid comprising 5 — 80, preferably
30 10—35% wateroras a non-aqueous liquid detergent, containing not mere than 5,
preferably 0 — lwt.% of water. Non-aqueous liquid detergent compositions can contain
other solvents as carriers. Low molecular weight primary or secondary aicohols exemplified
by methanol, ethano!, p ropanol, and isopropanol are suitable. Monohydric alcohols are
prefemed for solubilizing surfactant, but polyols such as those containing from 2 to about 6
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carbon atoms and from 2 to about 6 hydroxy groups (e.g., 1,3-propanediol, ethylene glycol,
glycerine, and 1,2-propanediol) can also be used. The compositions may contain from 5%
to 90%, typically 10% to 50% of such carriers. The detergents can also be present as the
so-called “unit liquid dose” fowm.

This detergent treatment of textiles can be conducted as a domestic treatment in normal
washing machines.

The textile fibres treated may be natural or synthetic fibres or mixtures thereof. Examples of
natural fibres include vegetable fibres such as cotton, viscose, flax, rayon or linen, preferably
cotton and animal fibres such as wool, mohair, cashmere, angora and silk, preferably wool.
Synthetic fibres include polyesler, polyamide and polyacrylonitrile fibres. Preferred textile
fibres are cotton, polyamide and wool fibres, especially cotton fibres. Preferably, textile fibres
treated according to the method of the present invention have a density of less than 200

glm?.

According to this process ussually an amount of 0.01 to 3.0% by weight, especially 0.05 to
3.0% by weight, based on thie weight of the textile fiore material, of the crystal modification of
the compound of formula (1) and/or the crystal modification of formula (1') and/or the crystal
modification of the mixture of the compound of formuta (1) and the compound of formula (1a)
andfor the crystal modification of the mixture of the compound of formula (1) and the
compound of formula (1'a) and at least one compound according to farmula (2) as defined

above, is used.

The process is usually condlucted in the temperature range of from 5 to 100°C, especially 5
to 60°C. Preferred is a temperature range of 5 to 40°C, especially 5 to 35°C and more
preferably 5 to 30°C.

The detergent composition= herein will preferably be formulated such that, during use in
aqueous cleaning operations, the wash water will have a pH of between about 6.5 and
about 11, preferably between about 7.5 and 11. Laundry producte are typically at pH 9~ 11.
Techniques for controlling pH at recommended usage levels include the use of buffers,
alkalis, acids, etc., and are well known to those skilled in the art.
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Machine laundry methodlis herein typically comprise treating soiled laundry with an aqueous
wash solution in a washi ng machine having dissolved or dispensed therein an effective
amount of a machine lauandry detergent composition in accordance with the invention. By an
effective amount of the cletergent composition it is meant, e.g., from 20 g to 300 g of product
dissolved or dispersed im a wash solution of volume from 5 to 85 litres, as are typical product
dosages and wash solut ion volumes commonly employed in conventional machine laundry
methods. Examples are

- top-loading, vertical axis U.S.-type automatic washing machines using about 45 to 83 liters
of water in the wash batlh, a wash cycle of about 10 to about 14 minutes and a wash water
temperature of about 10 to about 50°C;

- front-loading, horizontaal-axis European-type automatic washing machine using about 8 to
15 liters of water in the wvash bath, a wash cycle of about 10 to about 60 minutes and a wash
water temperature of ab out 30 to about 85°C;

- top-loading, vertical-ax is Japanese-type automatic washing machine using about 26 to 52
liters of water in the wassh bath, a wash cycle of about 8 to about 15 minutes and a wash
water temperature of ab=out 5 to about 25°C.

The liquor ratio is prefer-ably 1:4 to 1:40, especially 1:4 to 1:15. Highly preferred is a liquor
ratio of 1:4 to 1:10, especially 1:5to 1:9.

Preferred are detergent compositions comprising

i) 1 — 70% of an anionic surfactant and/or a nonionic surfactant;

if) 0 — 75% of a builder;

i) 0 — 30% of a peroxidee;

iv) 0 — 10% of a peroxid-e activator;

v) 0.001 — 5% of the cry~stal modification of the compound of formula (1) or the crystal
modification of thes mixture of the compound of formula (1) and the compound of
formula (12) and &t least one compound according to formula (2) as defined above;
and

vi) 0.05 — 5% of at least_ one enzyme selected from the group consisting of cellulase,

proteace, amylase and Ripase, especially protease.

Preferred are detergent compositions comprising
i) 1 — 70% of an anionics surfactant and/or a nonionic surfactant,
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ii) 0 — 75% of a builder;
iii) 0 — 30% of a peroxide;
iv) 0 — 10% of a peroxide activator;
v) 0.001 — 5% of the crystal modification of formula (1°) or the crystal madification of the
5 mixture of the compound of formiula (1) and the compound of formula (1'a) and at least
one compound according to formula (2) as defined above; and
vi) 0.05 — 5% of at least one enzyme selected from the group consisting of cellulase,

protease, amylase and lipase, especially protease.

10  Highly preferred are detergent compossitions comprising
i) 5 — 70% of an anionic surfactant anci/or a nonionic surfactant;
if) 5 — 70% of a builder;
iii) 0.5 — 30% of a peroxide;
iv) 0.5 — 10% of a peroxide activator and/or 0.1-2% of a bleaching catalyst;

15  v)0.01—5% % of the new crystal modification of the compound of formula (1) or a mixture of
the new crystal madification of thie compound of fonmuta (1) and at least one compound
according to formula (2) as defirved above; and

vi) 0.05 — 5% of at least one enzyme selected from the group consisting of cellulase,
protease, amylase and lipase, especially protease.

20

Highly preferred are detergent compositions comprising

i) 5 — 70% of an anionic surfactant andlor a nonionic surfactant;

ii) 5 — 70% of a builder;

25 i) 0.5 — 30% of a peroxide;

iv) 0.5 — 10% of a peroxide activator andlor 0.1-2% of a bleaching catalyst;

v) 0.0 — 5% % of of the crystal modification of formula (1") or the crystal modification of the
mixture of the compound of formula (1) and the compound of formula (1'a) and atleast
ane compound according to formula (2) as defined above; and

30  vi) 0.05 - 5% of at leest one enzyme selected from the group consisting of cellulase,

protease, amylase and lipase, especially proteace.

Especially preferred are detergent cormpositions comprising
i) 5 — 70% of an anionic surfactant and/or a nonionic surfactant,
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i) 5 — 70% of a builder;
iii) 0.5 — 30% of a peroxide;
iv) 0.5 — 10% of a peroxide activator and/or 0.1 -2% of a bleaaching catalyst;
v) 0.01 — 5% % of the crystal modification of the compound «of formula (1) or the crystal
5 modification of the mixture of the compound of formula (1) and the compound of
formula (1a) and the compound according to formula C2a)

wherein M is hydrogen, an alkaline- or alkaline earth-rmetal, or ammonium; and
vi) 0.05 — 5% of at least one enzyme selected from the growap consisting of cellulase,
10  protease, amylase and lipase, especially protease.

Especially preferred are detergent compositions comprisings

i) 5 — 70% of an anionic surfactant and/or a nonionic surfactant;

ii) 5 — 70% of a buitder,

15 i) 0.5 — 30% of a peroxide;

iv) 0.5 10% of a peroxide activator andfor 0.1-2% of a bleaaching catalyst;

v) 0.01 — 5% % of the crystal modification of formula (1) or the crystal modification of the
mixture of the compound of formula (1) and the compound of formula (1'a) and the
compound according to formula (2a)

20

wherein M is hydrogen, an alkaline- or alkaline earth-ametal, or ammonium; and
vi) 0.05 — 5% of at least one enzyme selected from the groLp consisting of cellulase,
protease, amylase and lipase, especially protease.

25 A further object of the present invention is to provide a process for the domestic washing
treatment of a textile fibre material wherein the textile fibre wnaterial is contacted with an
agqueous solution of a detergent composition of the crystal enodification of the compound of
formula (1) and/or the crystal modification of formuta (17) ard/or the crystal modification of the
mixture of the compound of formuta (1) and the compound of formula (1a) and/or the crystal
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modification of the mixture of the compound of formula (1') and the compound of formula
{1'a) and at least one compound according to formula (2) as defined above,

wherein the temperature of the solution is between 5°C and 40°C, preferably between 5°C
and 30°C, throughout the process.

The compounds and mixtures used according to the present invention are particularly
advantageous in that they exhibit not only extremely high whitening ability, but, in addition, in
many cases highly desirable water solubilities and at so possess excellent white aspects in
the solid state. A further advantage of the present inwsention is that the detergent composition
10  delivers improved whiteness performance and fabric- fesl. Furthermore the compounds and
especially the mixtures show very good results with srespect to exhaustion properties.

The compounds have the advantage that they are akso effective in the presence of active
chlorine donors, such as, for example, hypochlorite and can be used without substantial loss

15  of the effects in washing baths with non-ionic washirg agents, for example alkylphenol
polyglycol ethers. Also in the presence of perborate or peracids and activators, for example
tetraacetylglycoluril or ethylenediamine-tetraacetic a cid are the compounds and mixtures of
compounds stable both in pulverulent washing agent and in washing baths. In addition, they
impart a brilliant appearance in daylight.

20
A further embodiment of the present invention is a nethod of producing the new crystal
modification of the compound of formula (1) and of £ he mixture aof the compound of formula
(1) and the compound of formula (1a), characterizecd by reacting in a first step 4,4’-
diaminostilbene-2,2'-disuifonic in its sodium salt forrm, sodium carbonate, methylethylketone

25  and cyanurchlaride at low temperature at a pH of bextween 4 and 5; in a second step
morpholino is added and the pH is increased to 8.5 40 9.5 and the temperature is increase to
higher temperature (60°C — 110°C)and ina third step the reaction solution is cooled down to
lower temperature (10 — 15°C) and the obtained pre= cipitation of the new crystat modification
of formula (1) is filtered off and washed by conventional processes.

30
A further embodiment of the present invention is a rnethod of producing the new crystal
modification of the compound of formula (1) and of the mixture of the compound of formula
(1°) and the compound of formula (1'a), characterizesd by reacting in a first step 4,4"-
diaminostilbene-2,2'-disulfonic in its sodium sait forrn, sodium carbonate, methylethylketone
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and cyanurchloride at low temperature at a pH of between 4 and 5 in a second step
morpholino is added and the pH is increased to 8.5 to 9.5 and the temperature is increase to
higher temperature (60°C ~ 110°C), whereby an acid, such as HCGlis added until a pH of 4 is
reached and in a third step the reaction solution is cooled down tos lower temperature (10—
5  15°C)and the obtained precipitation of the new crystal modification of formula (1°) is filtered

off and washed by conventional processes.

The following Examples serve to illustrate the invention; parts ancl percentages are by
weight, unless otherwise stated.

10
Example 1
A solution consisting of 400 mi water, 45 g of 4,4'-diaminostilbene=-2,2'-disuffonic in its
sodium salt form and 11.5 g sodium carbonate is added to a mixtwre consisting of 260 g of
methylethylketone, 225 g of ice and 45 g of cyanurchloride. Durirsg the addition, the reaction

15  temperature is kepi below 10°C by external cooling and the pH iss kept between 4.5 and 5 by
the addition of 3 g sodium carbonate in 20 mi water. Afterwards 28.6 ml of a 25% ammonia
solution are added and the pH value is adjusted between 9.0 ancl 9.2 by the addition of 6.8 9
sodium hydroxide in 35 g water. Afterwards, the reaction solutiorm is stired for 1 h at45°C.
Then 23 g morpholine is added and the reaction solution is heatead up to 70°C.

20 Simultaneously, the pH is adjusted to a value between 8.8 and 9_2 by the addition of 125 g
sodiumhydroxyd in 70 g water. The reaction solution is stirred for- 2h at 70°C.
ARerwards the reaction solution is heated up to 98°C whereby 320 m! of a mixture of
methylethylketone and water are distilled off. The remaining reacztion solution is cooled to
20°C, stirred for 4 h and the precipitation is filtered off.

25 50 g water is added 1o 100 g of the obtained filter cake and the s uspension is stirred.
Aferwards the suspension is spray-dried a to a powder with a water content of about 13%.
54 g water is added to 46 g of the obtained powder. A thin fluid ssuspension is obtained.

Example 2
30 The synthesis of Example 1 is repeated. With the exception that the obtained filter cake is

dried in yacuum at about 70°C to a water content of about 18.7%.

Example 3
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The synthesis of Example 1 is repeated. With the exception that the abtained filter cake is
dried by a infra-red dryer to a water content of about 13.8%.

Example 4
5 The synthesis of Example 1 is repeated. With the exception that the obtained filter cake is
dried by a infra-red dryer to water content of about 5.2 %.

Example 5
A solution consisting of 400 ml water, 45 g of 4,4'-diaminostilbenee-2,2'-disulfonic in its
10  sodium salt form and 11.5 g sodium carbonate is added to a mixfkure consisting of 260 g of
methylethylketone, 225 g of ice and 45 g of cyanurchiaride. Durirg the addition, the reaction
temperature is kept below 10°C by extemal cooling and the pH is kept between 4.5 and 5 by
the addition of 3 g sodium carbonate in 20 ml water. Afterwards 28.6 ml of a 25% ammonia
solution are added and the pH value is adjusted between 9.0 ancd 9.2 by the addition of 6.8 g
15  sodium hydroxide in 35 g water. Afterwards, the reaction solutiorm is stirred for 1 h at 45°C.
Then 23 g morpholine is added and the reaction solution is heatead up to 70°C.
Simultaneously, the pH is adjusted to a value between 8.8 and 9.2 by the addition of 12.5 g
sodiumhydroxyd in 70 g water. The reaction solution is stirred for= 2 h at 70°C.
Then HCI (32%) is added at 70°C until a pH of 4 is obtained. Aftezrwards the reaction mixture
20 s heated up to 98°C whereby 320 ml of a mixture of methylethyll<etone and water are
distilled off. The remaining reaction mixture is cooled to 20°C, stimred for 4 h and the
precipitation is filtered off and purified by ultrafiltration..

Brief description of the drawings:

25
Fig. 1. shows the powder X-ray diffraction pattem of the compourd of formula (1) abtained
from Example 1. The new crystal modification has been analysedl by X-ray diffraction on a
powder sample of the new crystal modification in the instrument ><'Pert powder
diffractometer PANalytical inside a closed Anton Paar measuring  stage using Cuke

30 radiation. The experimental conditions are mentioned above.

Fig. 2. shows the powder X-ray diffraction pattern of the compourad of formula (1) abtained
from Example 2. The new crystal modification has been analysedt by X-ray diffractionon a
powder sample of the new crystal modification in the instrument )<'Pert powder
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diffracltometer PANalytical inside a closed Anton Paar measuring stage using CGuK,
radiatieon. The experimental conditions are mentioned above.

Fig. 3. shows the powder X-ray diffraction patiem of the compound of formula ( 1) obtained
from E=xample 3. The new crystal modification has been analysed by X-ray diffraction on a
powde=r sample of the new crystal modification in the instrument X'Pert powder
diffracitometer PANalytical inside a dosed Anton Paar measuring stage using CuK,

radiatison. The experimental conditions are mentioned above.

Fig. 4. shows the powder X-ray difiraction pattern of the compound of formula (1) obtained
from Example 4. The new crystal modification has been analysed by X-ray diffr-actionon a
powdez=r sample of the new crystal modification in the instrument X'Pert powder
diffrac—tometer PANalytical inside a closed Anton Paar measuring stage using Cuk,

radiati-on. The experimental conditions are mentioned above.

Fig. 5. shows the powder X-ray diffraction pattern of the compound of formula C 1') obtained
from Example 5. The new crystal modification has been analysed by X-ray diffraction on a
powdesr sample of the new crystal modification in the instrument X'Pert powder
diffrac-tometer PANalytical inside a dosed Anton Paar measuring stage using CCuK,
radiati on. The experimental conditions are mentioned above.

P*CT/EP2004/050064
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CLAIMS

1. A crystal modificcation of the compound of formula (1)

5 characterized by
peaks at about 21.8, 11.0 and 7.3 d-spacing units in its powder X-ray diffraction pattern at a

content of water > ®%.

2. A crystal modifi cation of the compound of formula (1) according to claim 1 with a conteent

10 of water 2 19% chawacterized by peaks at about 21.8, 11.6, 11.0, 9.2, 7.3,5.82, 4.37, 4.05,
3.96, 3.88, 3.36, 3.1, 3.04, 2.95, 2.8, 2.56 and 2.32 d-spacing units in its powder X-ray
diffraction pattern.

3. A crystal modifi cation of the compound of formula (1) according to claim 1 with a
15  content of water < 1 9% and 2 17% characterized by peaks at about about 21.8, 11.7, 11.0»,
9.2, 7.30, 5.78 and 3.87 d-spacing units in its powder X-ray diffraction pattern.

4. A crystal modification of the compound of formula (1) according to claim 1 with a conteent
of water < 17% and 2 13%, characterized by peaks at about about 21.8, 11.7, 11.0, 7.30,
20 5.77, 5.51,4.93 and 3.65 d-spacing units in its powder X-ray diffraction pattern.

5. A crystal modification of the compound of formula (1) according to claim 1 with a conteant
of water < 13% and > 0%, characterized by pealks at about about 21.8, 11.0, 9.0, and 7.3 «d-
spacing units in its powder X-ray diffraction pattern.

25
6. A crystal modifscation of the compound of formula (1°)
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characterized by
p eaks at about 10.1, 5.62, 3.55 and 3.37 d-spacing units in its powder X-ray difframction
p attern at a content of water > 0%.

7 . A crystal modification of the compound of formula (1') according to claim 6 ctharacterized
b v peaks at about 10.1, 5.92, 5.62, 4.21, 3.72, 3.55 and 3.37 d-spacing units in it powder X-

ray diffraction pattern.

10 8. A crystal madification of the mixture comprising a compound of formula (1)

¢ haracterized by

i5  p eaks at about 21.8, 11.0 and 7.3 d-spacing units in its powder X-ray difiraction pwattern at a
content of water > 0%.
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9. A crystal modification of the mixture according to claim 8 with a content of water 2 19%
characlerized by peaks at about 21.8, 11.8, 11.0, 9.2, 7.3, 5.82, 4.48, 4.37, 4.05, 3.96, 3.88,
3.36, 2.95 and 2.56 d-spacirg units in its powder X-ray diffraction pattern.

5 10. A crystal modification of the mixture according to claim 8 with a content of water < 19%
and Z 17% characterized by peaks at about 21.8, 11.7, 11.5, 11.0,8.2,7.3,7.2, 7.0, 5.78,
5.56, 4.95, 4.75, 4.49, 4.04, 3.87 and 3.71 d-spacing units in its powder X-ray diffraction
pattern.

10  11. A crystal modification of the mixture according to claim 8 with a content of water < 17%
and = 13% characterized by peaks at about 21.8, 11.6, 11.0, 9.2, 7.3, 7.2, 5.77, 5.51, 4.93,
3.86 and 3.65 d-spacing units in its powder X-ray diffraction pattern.

12. A crysta! modification of the compound of formula (1) according to claim 8 with a
15  content of water < 13% and = 0% characterized by peaks at about 21.8, 11.5, 11.0, 9.0, 7.3
and 3.58 d-spacing units in its powder X-ray diffraction pattern.

13. A mixture according to claims 8 — 12, characterized by a molar ratio of compound (1) to
compound (1a) in the range ©f 99.99:0.01 to 10:90.

20
14. A mixture according to claim 8 — 12, characterized by a molar ratio of compound (1) to
compound (1a) in the range ©f99.99:0.01 to 90:10.
15. A crystal modification of the mixture comprising a compound of formula (1°)

25

a compound of formula (1'a)
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characterized by
peaks at about 10.1, 5.62, 3.55 and 3.37 d-spacimng units in its powder X-ray diffraction
pattern at a content of water > 0%.

16. A crystal modification of the compound of formula (1) according to claim 15
characterized by peaks at about 10.1,5.92, 5.62, 5.05,4.77, 4.38,4.21, 9.97, 3.89, 3.72,
3.55, 3.37, 3.06, 2.76, 2.59 and 2.4 d-spacing units in its powder X-ray diffraction pattern.

10 17. A mixture according to claims 15 — 16, chara cterized by a molar ratio of compound (1)
to compound (1'a) in the range of 99.99:0.01 to 10:90.

18. A mixture according to claim 15 — 16, characerized by a molar ratio of compound (1’)
to compound (1'a) in the range of 99.99:0.01 to 940:10.17.

15
19. A mixture comprising
(a) the crystal modification of the compound of formula (1) as defined in Claims 1 -5
and/or the crystal modification of the mixture according to claim 8 - 14 and
2,
20 wherein

R; and Ry, independently of each other, are hydraegen, C,-Cgalkyl, C1-Csalkory or halogen,
and M is hydrogen or a cation.

20, A mixture comprising
25 (b) the crystal modification of the compound of formula (1') as defined in Claims 6 — 7
and/or the crystal modification of the mixcture according to claim 15 - 18 and
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wherein
R, and R,, independently of each other, are hydrogen, C,-Cgalkyl, C4-Cgalkoxy or halogen,
and M is hydrogen or a cation.

21. A mixture according to Claims 19 and 20, wherein
R and R; are hydrogen and
M is hydrogen, an alkatine- or alkaline earth-metal, or ammonium.

10 22. Use of the crystal madification of the compound of formula (1) according to Claim 1 - 5

as fluorescent whitening agent.

23. Use of the crystal medification of the compound of formula (1°) a«ccording to Claim 6—7
as fluorescent whitening agent.

15
24. Use of the crystal modification of the mixture accarding to claim 8 - 14 as fluorescent

whitening agent.

25. Use of the crystal madification of the mixture according to claim 15 - 18 as fluorescent
20 whitening agent.

26. Use of the mixture according to Claim 19 — 21 as fluorescent whitezning agent.

27. A detergent composition comprising the crystal modification of the compound of formula
25 (1) according to Claim 1 — 5.

2G. A detergent composition comprising the crystal modification of thie compound of

formula (1) according to Claim 6 ~ 7.

30 29. A detergent composition comprising the crystal modification of th e mixture according to
claim 8 - 14.
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30. A detergent composition comprising the crystal modification of the mixture according to
claim 15 - 18.

31. A detergent composition comgprising the mixture according to Claim 19 — 21.

32. A detergent composition comprising
i) 1 — 70% of an anionic surfactant &nd/or a nonionic surfactant;
i) 0 — 75% of a builder;
iiif) 0 — 30% of a peroxide;
10 iv) 0— 10% of a peroxide activator; and
v) 0.001 — 5% of the crystai modification of the compound of formula (1) according to Claim 1
— 5 or comprising the crystal rmadification of the mixture according to claim 8 —- 14 or a
mixture according to Claim 19-21, _
each by weight, based on the total weight of the detergent composition.
15
33. A detergent composition accorcling comprising
i) 1 — 70% of an anionic surfactant &nd/or a nonionic surfactant;
ii) 0 — 75% of a builder;
iii) 0 ~ 30% of a peroxide;
20 iv) 0— 10% of a peroxide activator; and
v) 0.001 — 5% of the crystal modificaation of the compound of formula (1) according to Claim 6
— 7 or comprising the crystal rnadification of the mixture according to claim 15 — 18,
each by weight, based on the total \weight of the detergent composition.

25 34. Adetergent composition according to claims 32 and 33 comprising
vi) 0.05 — 5% of at least one enzymee selected from the group consisting of cellulase,

protease, amylase and lipase, espe cially protease.

35. A method of producing the new crystal modification of the compound of formula (1) as
30 defined in claim 1 — 5 or of the mixture of the compound of formula (1) and the compound of
formula (1a) 2s defined in Claims 8 — 14, characterized by reacting in a first step 4,4'-
diaminostilbene-2,2'-disulfonic in its sodium salt form, sodium carbonate, methyiethylketone
and cyanurchioride at low temperatuire at a pH of between 4 and 5; in a second step
morpholino is added and the pH is imcreased to 8.5 to 9.5 and the temperature is increase to
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higher temperature (60°C — 110°C) and in a third steep the reaction solution is cooled down to
lower temperature (10 — 15°C) and the obtained pre=cipitation of the crystal modification of
formula (1) or of the crystal modification of the mixtuare of the compound of formula (1) and
the compound of formula (1a) is filtered off and was hed by conventional processes.

36. A method of producing the new crystal modification of the compound of formula (1') as
defined in claim 6 — 7 or of the mixture of the compound of formula (1°) and the compound of
formula (1'a) as defined in Claims 15 — 18, charactesrized by reacting in a first step 4,4'-
diaminostilbene-2,2'-disulfonic in its sodium salt forrw, sodium carbonate, methylethylketone
and cyanurchloride at low temperature at a pH of bextween 4 and 5; in a second step
morpholino is added and the pH is increased to 8.5 t09.5 and the temperature is increase to
higher temperature (60°C — 110°C), whereby an aci d, such as HCl is added unti a pH of 4 is
reached and the reaction solution is cooled down to lower temperature (10 — 15°C) and the
obtained precipitation of the crystal modification of feormula (1') or of the new crystal
madification of the mixture of the compound of formxila (1) and the compound of formula
(1'a) is filtered off and washed by conventional proceesses.

PCT/EP2004/050064
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Fio.i: shows the powder X-ray difiraction pattern of the compound of formuta (1) obtainecd

from example 1.
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Fig.2: shows the powder X-ray diffreaction pattern of the compound of formuta (1) obtained

from example 2.
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Fig.3: shows the powder X-ray diffraction pattern of the compound of formuala (1) obtained

from example 3.
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Fig.4: shows the powder X-ray diffractior pattern of the compound of formula (1) obtained

from example 4.
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Fio.5: shows the powder X-ray diffraction pattern of the compound of formuta (1) obtained

from example 5.
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