1: 2 Metal conpl exes useful as pignents The invention relates to novel 1:2 _
nmetal conpl ex conpounds that are useful as pignments. According to the C
invention, there is provided a conpound of 5 formula | [err] Hin.which . ,
each [err] independently, isa single ring or fused ring aromatic or o
het,er oaromati c group, free of water-solubilising groups; each R2

i ndependently is phenyl or nmethyl; and Me is N, Cu, 10 Preferably -
[ERR] is Rla where [ERR] is phenyl, unsuhbsiituted or substitut €l t
substituents selected fromchloro, brono, nethyl, methoxy and gtgﬁgz;’po\r@g%o
benzi m dazol e unsubstituted or nonosubstituted by chloro, nethyl or )
nmet hoxy. -2- Preferably R2 is nethyl. Preferably both groups Rl are the-
same Preferably both groups R2 are the same. Preferably Me is Ni

1:2 Metal complexes useful as pigments
\/ C?h

The invention relates to novel 1:2 metal complex compounds

that are useful as pigments.
According to the invention, there is provided a compound of
S formula I ' | '

0 H
Ry -NH-CO === N N <Ry
1 ~. Rz
/He\ : ] ([ ) N
R ~la== L] -CO-NH-R1

© 4

in which each R} independently, is a single ring or fused ring
aramatic or heteroaromatic group, free of water-solubilising groups;

each Ry independently is phenyl or methyl; and
Me is Ni, Cu, Co or zn.

10 Preferably R is Rja where R)a is phenyl, unsubstituted or
substituted by 1 to 3 substituents selected from chloro, bromo,
methyl, methoxy and ethoxy or benzimidazole unsubstituted or
monosubstituted by chloro, methyl or methoxy.



5 ™ ., . Further, according to the invention, there is provided a process
for prepari'ng a-.conpound of formula | defined above conprising am nating
and netallising 2 noles of a conmpound of formula Il [err]

(1) w,th 1 nole of a water-soluble Ni, Cu, Co or Zn salt in 10

ammoni a- al kal i ne nedium at a tenperature fromb50 to [err] inclusive. The
conpounds of formula Il are known or can be prepared by known nethods from
known conpounds. Amination and netallisafi©onTof a conpound of fornmula Il is
generally carried out in water but may also be carried out in 15

wat er - sol ubl e or gani c refessiily Rudk methydwer alcohol's, glycols and gl ycol
ethers and‘in m Xture- - U4 L, H \at.er. e conpounds of formul a
| can, according to kn%\f?ﬁéfn%i _o%g,h gfe&%%a#fta\rega eeds%/_\nr&t h hi gh boiling point
organic |iquids, such Rrefesablyoboth areupshBs REEnkhe &&%. in which the -
conpounds are not sol Hegerafilyatie tig ®Llr i fy the conpounds 'so as to inprove
their pignment properties. The conpounds of fornmula | are suitable for the

mass pigmenting of synthetic plastics and resins, free fromor containing
sol vent's, e: g5 Vi SCOSeRurehdd Ubosrdingttat ehe daberaiiby| cthere s prepddgdtar ene,

pol yvi nyl chl oridg_a; nt ic. |.eathers r - Qf .f ace _coati ngs,
such as paints, \H‘%g?%%r %?@%ﬁf\,&aﬁ%? %@ﬁ?&%&rﬁgﬁg&%&fﬁ% may
al so be used in piogpeigingraminkbing aedmekallising 2 moles of a compound of

formula II T ' -

: R1-——NH'—co—CH—-co-—-R2 (11)

N=0

with 1 mole of a water-soluble Ni, Cu, Co or zZn salt in
10 ammonia-alkaline medium at a temperature from 50 to 100°C inclusive.
The compounds of formula II are known or can be prepared by
known methods fram known compounds.
Amination and metallisation of a campound of formula II is
generally carried out in water but may also be cafried out in
15 water-soluble organic solvents such as lower alcohols, glycols and
o/ glycol ethers and in mixture of these solutions in water.

The compounds of formula I can, according to known methods, be
. heat treated with high boiling point organic liquids, such as DMF
20 (dimethylformamide), in which the compounds are not soluble, so as
to purify the compounds so as to improve their pigment properties.
" The compounds of formula I are suitable for the mass
pigmenting of synthetic plastics and resins, free from or containing
solvents, e.g. viscose, cellulose acetate, polyethylene,
25 polystyrene, polyvinyl chloride and synthetic leathers and rubbers, |
of surface coatings, such as paints, whether oil or water based,
~ lacquers and inks. They may also be used in pigment printing, textile



-3 - coating and for pignmenting paper in the mass. They may be enpl oyed for
such uses in conventional manner and in conventional anounts. They are
patticularly useful in the pignmentation of paints and Iacquers 5. S
The resul ting dyeings incorporating conpounds of fornula | have good heat,,
| i ght and weat her fastness. They al so have a good stability to cheni cal s
and have good (low) -mgration propertiesse.g. resistance to surface

bl oom ng fastness and to solvents for migrati on when overcoatings are

applied. 10 .The conpounds of fornula | have a good dge stren%th and
have good appl i CREFH FbSEF (RIgEeRYIDT BRPSYobRY hA 1SS, oERaY BRY
anti-crystal | sagbprsuehogsst igcontehtdonsl taffer anbi ir ynventiodal- ain’damts.

parte and per cefiahaEe ;légiéle)aéﬁgﬂsﬁﬁﬁaﬁﬁ'%%% deriaRpe Mt
lacquers.
5 The resulting dyeings 1ncorporat1ng compounds of formula
I have good heat, light and weathe;.fas;ness. They also have a good
stability to chemicals and have good-(low)_mig:atiqn Qroperties e.q.
-resistance to surface blooming fasfness and tqgsqlvehts for
migration when overcoatings are applied. |
10 The compounds of formula I have a good dye strength and have
good application properties such as good anti-flocculation and i
anti-crystalisation properties and good dispersibility. _ b



EXAMPLE 1 70.8 :Parts of acetoacetanilide are added, with stirring to a

m xtuke of ‘300 parts of water and 60 parts of glacial acetic acid. The
mxture is cooled to [err], reacted with 28 parts of a 4N aqueous sol ution
of sodiumnitrite and stirred for 12 hours at 5 to [err]. The resulting
nitroso.conpound (of formula Il) is filtered off, washed with cold water,
added to 200 parts of 25 % ammoni a solutiop and reacted with a solution of
51.2 parts of .nickel acetate:tetrahydrate in 300 parts of water. The

m xture is stirred at [err] for 12 hours and the product, which is the
conpound of fornul a | &8 Leventipemill inpwhbe illpstuased biathe folMieingat er and

dried. The resul téﬁ%ﬂ?ﬁ.ﬂ'{ﬁrﬁhﬂcﬁ ANePaf @ bHA §drbentadbe Uredby Melghte anl Na1PM-
(di met hyl f or mam de 0 Euglké the product and the product 1s then filtered,

cold washed with ©dt® e§+ The product produces a yel | ow nuance
in the substrate to be pignented. EXAMPLES 2 TO 12 Conpounds of the formula

EXAMPLE 1 _

70.8 Parts of acetoacetanilide are added, with stirring to a
mixture of 300 parts of water and 60 parts of glacial acetic acid.
The mixture is cooled to 5°, reacted with 28 parts of a 4N aqueous
solution of sodium nitrite and stirred for 12 hours at 5 to 10°.
The resulting nitroso compound (of formila II) is filtered off,
washed with cold water, added to 200 parts of 25 % ammonia solution
and reacted with a solution of 51.2 parts of nickel acetate
tetrahydrate in 300'parts of water. The mixture is stirred at 80°

- for 12 hours and the product, which is the compound of formula la

C _He -NH=-CO-j=== 3
6° ::::Mé::: l : (Ia)

N CO-NH- CgHg

is hot filtered, washed with water and dried.

The resulting pigment is then refluxed for about 30 minutes in
DMF (dimethylformamide) to purify the product and the product is
then filtered, cold washed with methanol and dried. The product
produces a yellow nuance in the substrate to be pigmented.

EXAMPLES 2 TO 12 |
campounds of the formula




i

-5- [err] CH3 in which both groups [err] are the sane and are as defined in
- the Tabl e bel ow, can be prepared by a nethod anal ogous to that  of Exarrpl e.JL
from appropriate reactants. TABLE Ex. .

Col our of resulting No. ] 5
pi gmentation 2 2, 5- D net hoxyphenyl -

yel |l ow 3 2, 4- Di met hoxyphenyl orange 4
2- Met hoxyphenyl yebl ow orange 5

2- Chl or ophenyl . ' orange 6

2- Met hyl phenyl -~ - e : do. 7 -

4- Met hyl phenyl L : do. 8

2, 4- Di met hyl phenyl yel | ow- orange 9

2, 4- Di chl or ophenyl yel l ow 10

4- Met hoxyphenyl | 0 range 11

Benzi m dazol yl-5 * bordgaux-red 12

4- chl o_rophenyl range ey

~NH=COem="N .
{5 -C0-NH-R;

N N
o
H 0

o/

| in w‘r;'ich'b'otﬁh groups Rj are the same and are as defined in the
Table below, can be prepared by a method analogous to that of
Example 1 from appropriate reactants.

_TABLE

Ex. . T R Lolour of resufhng
No. : 1 pigmentation
2 2,5-Dimethoxyphenyl yellow .
3 2,4-Dimethoxypheny]l orange w
4 2-Methoxyphenyl yellow-orange
5 2-Chloraphenyl orange -
6 2-Methylphenyl do.
7 4-Methylphenyl do.
8 2,4-Dimethylphenyl - yellow-orange
9 . 2,4-Dichleraphenyl . S yellow
IQ B .- .. 4-Methoxyphenyl! - _ : orange
1 |- Benzimidazol yl-5 . bordeaux-red
12 4-chloropheny! | orange




J . .

- 6- "EXAMPLES 13, 14 and 15 Exanple 12 is repeated, using instead of nickel
acetate, an appropriate anount of copper acetate (Exanple 13), cobalt
acetate (Exanple 14) or zinc chloride (Exanple 15). Pignentations in 5
cocoal dehydenel ani ne resins- made with the pignment of Exanples 13 and 14
give a brown nuance and with that of Exanple 15 a |ight yell ow nuance.
EXAMPLE 16 Exanple 1 is repeated using 1009. g parts of benzoyl acetanilide 10
i nstead of the 70 parts of acetoacetanilide’ The resulting pignment colours
cocoal dehyde- nelam ne resin |acquers yellow sh brown. APPLI CATI ON EXAMPLE

A 15 4 ParpMPLES N8, pliggamdtlsof Exanple 1 are nilled with 96 parts
of a mxture of 50 part @6 0 h S|n
(32 %fat contant) in Xy aﬂ%}_é’" lgo par %ﬂ%ﬁd m%gﬁ%%ﬁ%%%exlﬁgﬁésg}aeﬁ i
but anol ; 20 appxgpmrteSamnnRWEenMdamapar&Egawleeﬂ.hw sn'e@lltyemtate

monoet hyl ether in a.fAable 1) lor o 2in2Ani0iB: (EHFoTETY) ! iaghdicapRirs! o 1o

sprayed onto-an al um njum pI ece
5 cocoaldehydemelamlne resins made with the: pigment of Examples 13 and
14 give a brown nuance and with that of Example 15 a light yellow
nuance. o '
EXAMPLE 16
Example 1 i3 repeated using 109.2 parts of benzoylacetanilide
10 instead of the 70 parts of acetoacetanilide, :
o The resulting pigment colours cocoaldehyde-~

melamine resin lacquers yellowish brown.:

APPLICATION EXAMPLE A _
15 4 Parts of the pigment of Example 1 are milled with 96 parts

of a mlxture of
50 parts of a 60 % solution of coco-aldehyde-melamine resin

(32 % fat contant) in xylene;
30 parts of a S0 % melamine resin solution in butanol;
20 10 parts of xylene and _
10 parts of ethyleneglycol monoethylether
in a ball mill for 24 hours.
. The resulting dispersion is sprayed onto an aluminium piece, left to
o/ air dry for 30 minutes and is then stoved for 30 minutes at 120°. A
25 brilliant yellow film, with good light and weather fastness
properties results.

APPLICATION EXAMPLE B _
A PVC sheet containing 0.1 % pigment (average ratio coloured

pigment to white pigment 1:5) can be prepared as follows:

30 16.5 parts of a softener mixture of equal parts
dioctylphthalate and dibutylphthalate are mixed with 0.05 parts of a
pigment of Example 1 and 0.25 parts of titanium dioxide. 33.5 parts
of polyvinylchloride are then added. |



- then as a sheet “an

air dry for 30 mnutes and is then stoved for 30 mnutes at [err]. A 25

brilliant yellow film wth good |ight and weather fastness praoperti-es

results. APPLI CATI ON EXAMPLE B A PVC sheet containing 0.1 % pi gnent..

(average ratio coloured pignment to white pignent 1:5) can be prepared as

follows: 30 16.5 parts of a softener mxture of equal parts

di octyl pht hal ate and di butyl phthal ate atg ni.xed with 0.05 parts of a

pi gment of Exanple 1 and 0.25 parts of titaniumdioxide. 33.5 Parts of

pol yvinyl chloride are,_then, added. , .-7- e mxture. is mxed for, 10

ni nut es bet ween 2 roa‘%r“é‘ixﬁu? A1 Tixed g%'clBrf@,“,ut?%d’ﬁltﬁ??W zcﬁ%tlleﬁs’a’h(?

rerolling the resllingrmachiine} .reGukardy tuttinocdridereroldihgltheatesultinpahatty e

of [err] and th t _ rady ur 0 1. 5 o ] re i s
Bug ot tnd roficay RE RN & 0 bemRraturs oz 40" apd el &

[err]for 5 m nuactempargireovwwPWddSheet. having a high brilliance, and very

good m gratien good 34l pikgite 13SLHURS s '£3HEtS andVis pressed! BetdidBni Gl | ON

Exampl es A and B, an appropriate anount_ of any- - :
TPl ¢ polished metal plates at 160° for 5 minutes.

A yellow PVC sheet having a high brill iénce, and very good
migration good and light fastness results.

10 In application Examples A and B, an: abpzopriate.axmunt of any
one of the pi.-gme'nt_s of Examples 2 to 16, may be used in place of the

pigment of Example 1. . | | W/

L
3



‘one_of the pignents of Exanples 2 to 16, may be used in place of the
pi grgnt of- Exanple 1. CLAIMS: 1. A compound of fornmula I [err] in which
each Rl independently, is a single ring or fused ring aromatic or ’
het eroaromatic group, free of water-solubilising groups: 5 each R?

I ndependently is phenyl or nethyl; and Me is Ni, Cu, Co or Zn. 2. A
conpound according to Claim1, in which [erg] is [err] Mﬁﬂﬂﬂmmumm)
phenyl, unsubstituted or substituted by 1"t8 3 substit I HMom
chl oro, brono, nethyl, nethoxy and et hoxy or 10 benzi i dazdl e °
unsubstituted or nonosubstituted by chloro, nethyl or methoxy. 3. A
conpound according to %@_1_or Caim2, in which R is nmethyl. 4. A :
conpound accordi ng to &a&ffy—6tie of the preceding clains in 15 which Me is
Ni. 5. A conpound according to Caim1l, substantially as herein

1. A compound of formula 1

Ry -NH-CO0e=—==N

N | ]
e (n,

R2-4=

i:n_ which each R) independently, is a single ring or fused ring
~ aromatic or heterocaromatic group, free of water-solubilising groups;

each Ry independently is phenyl or aetayl; and
" Me is Ni, Cu, Co or Zn.

2. A campound according to Claim 1, in which Ry is Ry, where
Rla is phenyl, unsubstituted or substituted by 1 to 3 substituents .
selected from chloro, bromo, inethyl, methoxy and ethoxy or
W/ 10 benzimidazole, unsubstituted or monosubstituted by chloro, methyl or
methoxy. ' _
3. A compound according to Claim 1 or Claim 2, in which Ry is
methyl.

4. A compound according to any one of the preceding claims in
15 which Me is Ni.

S. A compound accordi.n'g to Claim 1, substantially as herein
described with reference to any one of Examples 1 to 16.

6. A process for preparing a compouhd of formula I defined in
Claim 1 comprising aminating and metallising 2 moles of a compound
20 of formula II



e

descri bed wifh reference to any one of Exanples 1 to 16. 6. A process for
pre(parlng a conpound of formula I defined in Caim1l conprising,am natlngu

and netallising 2 noles of a conmpound 20 of fMLMP
1111111111111111211211111111 [err] with 1 nole of a water-soluble

or Zn salt in amoni a-al kaline mediumat _agqg terrpera’mumm,

[err]inclusive 7. A process according to “Caim 6 mm’ m’ here| n
described with reference to any one of Exanples 1 t'o

substrate to which a conpound according to any one of CI a| m 1 to 5 has
been applied. 9. A process for pi gnenting a substrate conprising applying

to that substrate a corrpoHnd rg‘%[_g ay gne of Clains 1 to 5. 10. A
substrat e when pi grrent ed atco F‘; ng Kzor B (11)

with 1 mole of a water-soluble Ni, Cu, Co or Zn salt in
- ammonia-alkaline medium at a temperature fram 50 to 100°C jclusive

7. A process according to Claim 6, substantially as herein
described with reference to any one of Examples 1 to 16.

5 8. A substrate to which a compound according to any one of
Claims 1 to 5 has been applied.

9. A process for pigmenting a substrate comprising applying to
that substrate a compound according to any one of Claims 1 to 5.

10. A substrate when pigmented according to Example A or B.

[



