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a {57) Abstract: The present invention relates to a method of mass-colouring synthetic materials, which compriscs using at least onc

&0 pigment dye of formula (1) wherein R and R, together form a pheny] or heteroaryl radical and R is hydtogen, or Ry and R together

form a phenyl or heteroary] radical and R is hydrogen, and the rings A and B may each independently of the other be substituted by
Credfalkyl, C-Caalkoxy, halogen, -COORs, -CONHR, and/or by -SRs, wherein Rs, Ry and Rs are each independently of the others
hydrogen, Ci-Cyalkyl, C¢-Craaryl or heteroaryl, to synthetic matcrials coloured with such pigment dyes, and 1o novel pigment dyes
of formula (3, wherein Re is hydrogen or bromine.



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 03/010230

(10)

AL R0 OB OO AR

‘I'R), OAPI patent (BLY B), CIY, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NI, SN, T, 1G).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

For two-letier codes and other abbreviations, refer (o the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette

JP 2004-536201 A 2004.12.2



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

an
WO 03/010230 PCT/EP02/07988

Metl mass- ing s ic materia

The present invention relates to a method of mass-colouring synthetic materials, as well as
to novel pigment dyes based on naphthalimide.

Methods of mass-colouring synthetic materials with pigment dyes are known. It has been
shown, however, that the pigment dyes used in that method do not always fully satisfy the
highest demands, especially in respect of light fastness, thermostability and/or tinctorial
strength, and also do not fully cover the desired range of shades. There is therefore a need
for new pigment dyes that yield light-fast, thermostable, tinctorially strong colorations
especially in the yellow colour range and that exhibit good allround fastness properties.

It has now been found, surprisingly, that the pigment dyes used in the methed according to
the invention meet the criteria given above to a considerable degree.

The present invention accordingly relates to a method of mass-colouring synthetic materials,
which comprises using at least one pigment dye of formula

[V}
N
N

wherein

R and R, together form a phenyl or heteroaryl radical and R; is hydrogen, or R; and R
together form a phenyl or heteroaryl radical and R is hydrogen, and

the rings A and B may each independently of the other be substituted by C,-C,alkyl, C4-Cs-
alkoxy, halogen, -COOR;, -CONHRy and/or by -SRs, wherein Rs, Rs and Rs are each
independently of the others hydrogen, C,-Cjalkyl, Cs-C1oaryl or heteroaryl.

C1-C4Alkyl as a substituent of the rings A and/or B is methy!, ethyl, propyl, isopropyl, n-butyl,
isobutyl, sec-butyl or tert-butyl.

JP 2004-536201 A 2004.12.2
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C;-C4Alkoxy as a substituent of the rings A and/or B is, for example, methoxy, ethoxy,

propoxy or butoxy.

Halogen as a substituent of the rings A and/or B is, for example, fluorine, chlorine or iodine

and preferably bromine.

Rs, Rs and Rs as C;-Cyalkyl are methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, sec-butyl or
tert-butyl.

Rs, Ry and Rs as Cs-Crzaryl are, for example, phenyl or naphthyl, which may be
unsubstituted or substituted by hydroxy, halogen, C4-Caalkyl and/or by C4-Caalkoxy.

Rs, R4 and R as heteroaryl are, for example, morpholine, piperidine, thiophene or pyrrole.

The heteroaryl radicals formed by R and Ry or by Ry and R; are, for example, the radicals of

formula

/Q @,

X
wherein
X is -O-, -S-, -NRg- and Rs is hydrogen, C4-Cqzalkyl, or phenyl that is unsubstituted or
substituted by hydroxy, halogen, C;-Cjalkyl and/or by C4-Csalkoxy.
X is preferably -O-.
Rs is preferably hydrogen.

The rings A and B are preferably unsubstituted.

The pigment dyes of formula (1) used in accordance with the invention are known in some

cases and can be prepared according to generally known methods.

JP 2004-536201 A 2004.12.2
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The pigment dyes of formula

(0]
)
" O )
O~
N (o]

wherein
Ra is hydrogen or bromine,
are novel, and the present invention relates also thereto.

The pigment dyes of formula (3) according to the invention are prepared, for example, by
reacting a compound of formuia

NH,

o]

with an unsubstituted or bromo-substituted naphthalene-1,8-dicarboxylic anhydride and
potassium acetate in acetic acid at elevated temperature.

The compounds of formula (50) are knawn or can be prepared according to known methods.

The present invention relates also to a method for the production of coloured plastics or
polymeric colour particles, which comprises mixing together a high molecular weight organic
material and a tinctorially effective amount of at least one pigment dye of formula (1).

The colouring of the high molecular weight organic substances with the pigment dye of
formula (1) is carried out, for example, by mixing such a pigment dye into those substrates
using roll mills, mixing apparatus or grinding apparatus, with the result that the pigment dye
is dissolved or finely dispersed in the high molecular weight material. The high molecular
weight organic material with the admixed pigment dye is then processed using processes
known per se, for example calendering, compression moulding, extrusion, coating, spinning,

JP 2004-536201 A 2004.12.2
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casting or injection moulding, whereby the coloured material acquires its final form. It is also
possible for the admixing of the pigment dye to be carried out immediately prior to the actual
processing step, for example by continuously feeding a solid, for example pulverulent,
pigment dye and, at the same time, a granulated or pulverulent high molecular weight
organic material, and optionally aiso additional ingredients, e.g. additives, directly into the
intake zone of an extruder, where mixing takes place just before processing. In general,
however, it is preferable for the pigment dye to be mixed into the high molecular weight
organic material beforehand, because more even coloration of the substrates can be
obtained.

In order to produce non-rigid mouldings or to reduce their brittleness, it is often desirable to
incorporate so-called plasticisers into the high molecular weight compounds prior to shaping.
There may be used as plasticisers, for example, esters of phosphoric acid, phthalic acid or
sebacic acid. in the method according to the invention the plasticisers may be incorporated
into the polymers before or after the incorporation of the colorant. It is also possible, in order
to achieve different shades of colour, to add to the high molecular weight organic materials,
in addition to the pigment dye of formula (1), also further pigments or other colorants in any
desired amounts, optionally together with further additives, e.g. fillers or siccatives.
Preference is given to the colouring of thermoplastic plastics, especially in the form of fibres.
Preferred high molecular weight organic materials to be coloured according to the invention
are very generally polymers having a dielectric constant of > 2.5, especially polyester,
polycarbonate (PC), polystyrene (PS), polymethyl methacrylate (PMMA), polyamide,
polyethylene, polypropylene, styrene/acrylonitrile (SAN) or acrylonitrile/butadiene/styrene
(ABS). Polyester and polyamide are especially preferred. Very special preference is given to
linear aromatic polyesters obtainable by polycondensation of terephthalic acid and glycols,
especially ethylene glycol, or condensation products of terephthalic acid and 1,4-
bis(hydroxymethyl)cyclohexane, for example polyethylene terephthalate (PET) or
polybutylene terephthalate (PBTP); also polycarbonates, e.g. those from o, a-dimethyl-4,4-
dihydroxy-diphenylmethane and phosgene, or polymers based on polyviny! chloride and on
polyamides, e.g. polyamide-6 or polyamide-6,6.

The pigment dyes according to the invention impart to the mentioned materials, especially
polyester and polyamide materials, tinctorially strong, level yellow colour shades having very
good in-use fastness properties, especially good light fastness and good thermostability.

JP 2004-536201 A 2004.12.2
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-5.

The following Examples serve to illustrate the invention. Unless otherwise indicated, the
parts are parts by weight and the percentages are percentages by weight. The temperatures
are given in degrees Celsius. The relationship between parts by weight and parts by volume
is the same as that between grams and cubic centimetres.

Example 1:

20.5 parts by weight of 1,2-diaminonaphthalene sulfate together with 14.2 parts by weight of
naphthalene-1,8-dicarboxylic anhydride and 23.8 parts by weight of potassium acetate are
introduced into 750.0 parts by weight of acetic acid, heated to 100°C and stirred at that
temperature for 15 hours. The reaction mixture is then cooled and diluted with 1000 parts by
weight of water, The precipitated product is fiitered off with suction, washed with water and
dried. 31 parts by weight of the pigment dye of formula

Q y O K
Y
N

are obtained. The dye mass-colours polyester and polyamide in light-fast greenish yellow
shades having very good thermal stability.

JP 2004-536201 A 2004.12.2
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Examples 2 and 3;
If in Example 1 the 20.5 parts by weight of 1,2-diaminonaphthalene sulfate are replaced by
an equivalent amount of a diamino compound indicated in column 2 of Table 1, pigment

dyes having the shades indicated in column 4 are likewise obtained.

(16)

PCT/EP02/07988

Table 1
Example | Diamino compound Pigment dye Shade in PET
L,
2 NH, greenish
yellow
NH,
O O greenish
NH,
3 fo) yellow
Examples 4-6:

If in Examptes 1 to 3 the 14.2 parts by weight of naphthalene-1,8-dicarboxylic anhydride are
replaced by an equivalent amount of 4-bromo-naphthalene-1,8-dicarboxylic anhydride, the
pigment dyes indicated in Table 2 having the shades indicated in column 4 are obtained.

Table 2
Example | Diamino compound Pigment dye Shade in PET
NH, o]
w |0
N
4 CO yellow
N\
e
SOUlESY,
5 NH, O yellow

JP 2004-536201 A 2004.12.2
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Example | Diamino compound Pigment dye Shade in PET
NH,
greenish
NH,
6 o yellow

Dyeing Example 1:

1200.00 g of polyester granuies (PET Arnite D04-300, DSM) are pre-dried for
130°C and then mixed homogeneously with

2.4 g of the pigment dye of formula

(4

adss
N\ .
O

in a "roller rack" mixing apparatus for 15 minutes at 60 revolutions per minute.

4 hours at

The homogeneous mixture is extruded in an extruder (twin screw 25 mm from Collin,
D-85560 Ebersberg) with 6 heating zones at a maximum temperature of 275°C, cooled with
water, granulated in a granulator (Turb Etuve TE 25 from MAPAG AG, CH-3001 Bern) and

then dried for 4 hours at 130°C.

The resulting yellow-coloured polyester granules have good aliround fastness properties,
especially very good light fastness and high-temperature light fastness properties.

Dyeing Example 2:

1200.00 g of polyamide-6 granules (Ultramid B3K, BASF) are pre-dried for 4 hours at 75°C

and then mixed homogeneously with
2.4 g of the pigment dye of formula

JP 2004-536201 A 2004.12.2



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(18)

WO 03/010230 PCT/EP02/07988

5)

in a "roller rack” mixing apparatus for 15 minutes at 60 revolutions per minute.

The homogeneous mixture is extruded in an extruder (twin screw 25 mm from Collin,
D-85560 Ebersberg) with 6 heating zones at a maximum temperature of 220°C, cooled with
water, granulated in a granulator (Turb Etuve TE 25 from MAPAG AG, CH-3001 Bern) and
then dried for 4 hours at 75°C.

The resulting yellow-coloured polyamide granules have good aliround fastness properties,
especially very good light fastness and high-temperature light fastness properties.

JP 2004-536201 A 2004.12.2
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What is claimed is:

1. A method of mass-colouring synthetic materials, which comprises using at least one
pigment dye of formula

D
N\
N

wherein

R and R; together form a phenyl or heteroaryl radical and R is hydrogen, or Ry and R,
together form a phenyl or heteroaryl radical and R is hydrogen, and

the rings A and B may each independently of the other be substituted by C;-C.alkyl, C4-Cs~
alkoxy, halogen, -COOR;, -CONHR, and/or by -SRs, wherein Rz, R; and R; are each
independently of the others hydrogen, C-Casalkyl, Cs-Cyzaryl or heteroaryl.

2. A method according to claim 1, wherein R and R, or R; and R; together form a pheny!
radical.

3. A method according to claim 1, wherein the heteroaryl radicals formed by R and R, or by
R and R; are the radicals of formula

@ @,

~X

wherein
X is -O-, -8-, -NRs- and R; is hydrogen, C-Cyzalkyl, or phenyl that is unsubstituted or
substituted by hydroxy, halogen, C-Caalkyl and/or by C,-C.alkoxy.

4. A pigment dye according to claim 1 of formula

JP 2004-536201 A 2004.12.2
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(o}

wherein
R is hydrogen or bromine.

5. A process for the preparation of a pigment dye of formula (3} according to claim 4, which
comprises reacting a compound of formula

with an unsubstituted or bromo-substituted naphthalene-1,8-dicarboxylic anhydride and
potassium acetate in acetic acid at elevated temperature.

6. A method of mass-colouring synthetic materials, which comprises incorporating at least
one pigment dye of formula (1) according to claim 1 into the substance of those materials.

7. The use of a pigment dye of formula (1) according to claim 1 in the mass-colouring of
synthetic materials.

8. A synthetic material coloured according to claim 6 with a pigment dye of formula (1)
according to claim 1.

JP 2004-536201 A 2004.12.2
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