2153370 DI SAZO PI GVENT M XTURES The invention relates to m xtures of azo

pi'gment’s, particularly for mass pignmenting polymeric material. Accordinq o]

the invention there is provided a nlxture 5 ., conprising the follomuﬁg

azo pignments of fornulae [err] [err] in which each [err],

i ndepend ly, is [err]al kyl each [err], i ndependently, is 1, 4- phenylene;

1, 4- phenly)gms, substituted by up to two substituents sel ected from one or

' broni ne, nethyl 'and 5 2 5 BGgY nd

one trifyl Ngronet hyl and nitro; 4,4'-di phenyl ene substituted in the 3 and/or

3" positio up to two sub- stituents selected fromchlorine, brom ne,
By/hoxy; or 1,4- or 1,5-naphthylene 10 the m xture

om 8 to 20% nol e of benzoic acid ester

cont ai ni ng
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DiSAZO PIGMENT MiXTORES

The invention relates to mixtures of azo pigments,
particularly for mass pigmenting polymeric material.

According to the invention there is provided a mixture

5 comprising the following azo pigments of formulae
COOR1 COOR1
(Ia)
N N
i k
R ? | (
H3C-C0-CH-C0 - NH - R2 -NH-CO-CH-CO- CH3
COOR1
R10-C0 . COOR,
N N
Il I (1b)
N N

]
H3C-CQ-CH-C0 - NH - R2 - NH - CO - CH - co - CH3



residues and from92 to 80% nole of terephthalic acid ester. residues. Any
~al kyl as<[err] may be linear or branched. Preferably [err] is methyl or
ethyl., 15 Wien R is substituted 1,4-phenylene, it is preferably
substituted by up to two substituents selected fromchlorine, nethyl and
met hoxy. When R2.is substituted 4,4'-diphenylene, it is preferably a.
radi cal in which each phenyl ring bears a substituent. Preferred 20-°
substituents are chlorine, nmethyl armd2nethoxy. Mre preferably, the’
4, 4" - di'phenyl ene group as R bears 2 identical substituents | ocat ed
positions 3 and 3'. R is preferably [err],. where [err] is unsubstltu e
1, 4- phenyl ene; 1, 4 phenyl ene substi tuted by up to two substituents ‘sel e¢téd

from -3- chlorine, nethyl and nethoxy;. 3,3'-dichloro-4,4'-diphe 4
3,3 - dinethyl -4, 4" -diphenyl e 3, 3" -di met hoxy- 4, 4' ~f\phenyl ene; and
unsubstituted 1, 5-naphthyl en or e Breferably [err] ﬁéd mhere [err]
is 1, 4-phenyl ene. —COOR, | '

N ) N (1c)
I o
v : N o : ' N

I ! )
H3C-CO-CH-C0 - NH - R2 - NH-CO-CH-CO- CH3-

— ' ~in which each R1, independently, is C1 4a1ky1
' each RZ’ 1ndependent1y, is 1,4-phenylene; 1 4-pheny1ene
substituted by up to two substituents selected
_ L ~ from one or two chlorine, bromine, methyl and
5 ' methoxy and one trifluoromethyl and nitro;
- 4,4 -d1pheny1ene substxtuted in
'_ the 3 and/or 3' positions by up to two sub-
stituents selected from chlorine, bromine,
methy! and methoxy; or 1,4- or 1,5-naphthy1ene

10 the m1Xture'conta1n1ng from 8 to 20% mole. of benzoic acid ester
" residues and from 92 to 80% mole of terephtha11c ac1d ester
residues.

% - Any alkyl as R, may be linear or branched. Preferably Ry
is methy] or ethyl.

15 ' When Rz_is substituted 1,4-pheny1éne, it is preferably
v : substituted by up to two substituents selected from chlorine,
methy! and methoxy.

When R2 is substituted 4,4'-diphenylene, it is preferably
- a radical in which each phenyl ring bears a substituent. Preferred
20 substituents are chlorine, methyl and methoxy. More preferably,
the 4,4'-diphenylene group as R2 bears 2 identical substituents
located in the positions 3 and 3'.

R2 is preferably Ré, where'Ré is unsubstituted 1,4-phenylene;
1,4-phenylene substituted by up to two substituents selected from -



5 . In the m xture of the invention, the.groups [err] and the
groups R2, respectively, may be identical or different. Preferably -all.
groups K ane identical and all groups [err] are identical. Preferably the
m xtur¢ 6f JtRg invention contains from8 to 12% nol e benzoic acid ester>* |
residugs ad fyom 92 to 88% nol e tereph- 10 thalic acid ester residues.
Pref er \&c xthres of the invention are those containing conpounds of
formul ag\1¥, Ipb and Ic in which the bejrl are either nmethyl or ethyl and
¢ one of the significances given above for [err], the % nole
rati os of € benzpjc ,acid ester residues 15  and of the terephthalic
aci d ester residuSBlavdnegmathy| aad dethexyi c3udd adiatdero-gs bt phanyiena;us a3 -of
o RO ST umm e et B |
ic e [err] a i_ther [ n rr], ‘are ferr], sai
mi xtures cont ai ni R'SS@F%HUQ’S&]E&E&‘TPZ‘W%"EDI@rﬁeq{fg‘?_l@%é%i32 é8tfop YPRpes
and from 92 to 8896 rigkephenytete.hal i c acid ester residues. The mi xtures of
the invention may be prepared by coupling a mxture of the diazo
derivatives df an ami n&h dhefmwixture of | the] dnventiond the gnouns Re and ther gedups | b

Rz, respectively,may be identical or different. Preferably all
groups R1 are identical and all groups R2 are identical.

Préferab1y the mixture of the invention contains from 8 to
12% mole benzoic acid ester residues and from 92 to 88% mole tereph- Q_)
10 thalic acid ester residues. -

_ Preferred'mixtures of the invention are those containing
~ compounds of formulae la, Ib and Ic in which the R,'s are either
methyl or ethyl and the szs have one of the significances given._
above for Ré, the % mole.ratios of the benzoic acid ester residues
15 and of the terephthalic acid ester residues being as already
indicated. ' ‘

_ More preferred mixtures of the invention are thbse containing
- compounds of formulae Ia, Ib and Ic in which the R,'s are either
methyl or ethyl and the R2”s are Rj, said mixtures_containing from
20 8 to 12% mole benzoic acid ester residues and from 92 to 88% mole _
terephthalic acid ester residues. o YA

The mixtures of the invention may be prepared by coupling a-
mixture of the diazo derivatives of an amine. of formula Ila

NHZ | ITa | S
.C00R1 o

and of an amine of formula IIb



[err] in which each [err], |ndependently is as deflned above with a
conpound of formula |1 [err] - [11 in mhlch R ¥s =

as defiped above or a mixture thereof 5 in a nDIe ratio lla:llb:ll

fromO0.8-2:8-9.2:5. Diazotization and coupling nmay be carried out accor
to known nethods.- The conpounds of formilae Ila, I11b and 111 are known.
Bef ore use, the m xture of the i nvention can be after-treated 10 _
according to known nethods, e.g.treated in an .organic solvent having..a : ‘h\gh
b0|I|n6 poi nt such as dlnethylfornqqmgg or 1,2- dichlorobenzene. The . *
m xture of the invention is useful flo olgnentlng In the mass synthetlc

polymers or synthetic resins such as p.:<§ I 15 polypro?ﬁlene

pol ystyrene, polyvinyl chloride, synth g her and rubber I'ces
t-he presence or absence of solvents. -TheNesulting pignentations have good
al I -round fastness properties, nore partic (ﬁmuy good |ight fastness.

in which each R, independently, is as defined above,

with a compbund of formula III

H3C-CO-CH29C0-NH-R2-NH-CO-CHZ-CO-CH3 ITI
_ in which R2 is as defined above
N
or a mixture thereof
5 in.a mole ratio Ila:IIb:III of from 0.8-2:8-9.2:5.
Diazotization and coupling may be carried out accordiﬁg to
known methods. o '
The compounds of formulae IIa, IIb and III are.known.
Before use, the mixture of the invention can be after-treated
10 according to known methods, e.g.treated in an organic solvent
having a high boiling point such as dimethylformamide or 1,2-
dichlorobenzene,
W - The mixture of the invention is useful for pigmenting in the

mass synthetic polymers or synthetic resins such as polyethylene,
15 polypropylene, polystyrene, bo]yvinyl chloride, synthetic

leather and rubber latices, in the presence or absence of solvents.

The resulting pigmentations have good ali-round fastness properties,

more particularly good Tight fastness.

Fal

The mixture of the invention has a high tinctorial depth.
20 In addition to these properties, the mixture of the invention is
characterized by a high dispersibility. Owing to this dispersion
ability in polymeric materials, the mixture is particularly
useful for spin dyeing in the mass of synthetic polymers,
preferably polypropylene. Of particular interest is that the re-
25 sulting mass-pigmented shaped articles, particularly poly-



The m xture of the invention has a high tinctorial depth. 20  In addition
to these e;aggrtles the m xture of the invention is characterized by a -
S1 Dy .

_high di spgr'siDility. OMng to this dispersion ability in polyneric
material g/ the\Ni xture is particularly useful for spin dyeing in the naéé
~ of syntheiigeN mers, preferably polypropylene. O particular. interest is
that thg rg sultlng mass- pi gment ed shaped articles, particularly
“poly- N propyl ene fibres, have an inproved tensile strength The mass
pi gn&nt i Rf  pgl yneric material s vvitﬁ{ﬁe m xture of the invention,
particul a gl n dyei ng may be carried out according to known nethods

- Spin dyeing in the mass is preferably 5 ef fected using the master-batch
procedure. |n the poipydenendibressphave amiimprovedudensile strengbivention , the
‘parts and percentages are by weight so far as not otherw se indicated and

the tenperatures in degrigesaés PigmntdRy of polymeric materials with the mixture.
: ' of the invention, particularly spin dyeing may be carried out
according to known methods. Spin dyeing. in the mass is preferably
5 effected using:$he master-batch procedure.

In the following Examples which ij1ustrate the invention, .
the parts and percentages are by weight so far as not otherwise
indicated and the temperatures in degrees Centigrade.

As



-6- Exanple 1 a) 76.0 Parts 2-am noterephthalic acid dinethyl ester and
6.1 parts anthranilic acid nmethyl ester are .stirred with 100 parts wat
and 100 parts (by volune) concentrated hydrochloric acid for- .
hours. After cooling to O by the addition of 125 parts ice and usi.r
wat er/ice cooling bath, 105 parts (by volune) of a 4N sodiumnitri
solution are added to the m xture and the_whole is further stirred{fof| on
hour at 0-5. Thereafter the excess nitrou® acid is destroyed with.
amount<of ami no- 10 sulphonlc acid. The nmixture is then filtéexed

renove the small anqgabgl E|npur|t|es which are present. b) 55.2 Par

1, 4- bi s- (acet oacet yl enzene are di ssolved at approx. 50 in 400 parts

water and 60 parts (J)yyd(ﬁ '# ereg%??é?egmﬁg% %H?‘%ﬁ@f},}]h@s{ﬁsﬂ{ébnﬂ arts

m xture is then 15 z0 solutron”obtained I n a 'S
diluted with 1000 partQ“Wﬂaé? ignec Wome iyl tester argnet ixnpd idy 108 panta wateren

absodl ugﬁ acet gt e sol ut aAd-10d Cpalrids S(byowmn@h cbh@rﬂrafedaﬁlﬁ?dcﬁmwcﬂdﬁlm

oD e () g VT B ol PRk ¥R iy o5 s st

ohe hour at [err] and end using aawai®p/8&® cdoldng bath, 105 parts (by volume) of a
4N sodium nitrite solution are added to the mixture and the
whole is further stirred for one hour at 0-5°. Thereafter the
excess nitrous acid is destroyed with a small amount of amino-

| 10 sulphonic acid. The mixture is then filtered to remove the
small amounts of impurities which are present. '

b) 55.2 Parts 1,4-bis-(acetoacetylamino)-benzene are dissolved
at approx. 50° in 400 parts water and 60 parts (by volume)
30% sodium hydroxide and the resulting mixture is then
15 filtered.

¢) The diazo solution obtained in a) is diluted with 1000 parts
water and 600 parts ice and adjusted to pH 4.0 with a sodium
acetate solution. To this solution there is added the solution
obtained in (b), over the course of approx. 30 minutes. The
20 resulting lemon yellow suspension is further stirred for 2 hours
at 5-10°, one hour at 40-45° and one hour at 80-85°. The
v mixture is then filtered and the filtration cake is washed salt
free with water, dried and ground.

The resulting pigment mixture gives yellow pigmentations with
25 good fastness properties.

When replacing in the above procedure the 1,4-bis-(aceto-
acetylamino)-benzene by an equivalent amount of a corresponding
~ derivative substituted in the benzene nucleus either by methyl,
methoxy or chlorine, pigments are obtained which give reddish,
30' orange or yellow-greenish pigmentations, respectively.



m xture- |s t hen f||tered and t he f||trat|on cake i s washed salt free mAth

wat er, _Rd ground. The resulting pignent m xture gives yell ow

pi gment gf i‘ons wiyh 25 good fastness properties. Wen repl acing |n

t he aboye progedire the 1, 4-bis-(aceto- acetylam no)-benzene by an =

equi val t} of a correspondlng derivative substituted in the benzene
- nucl eusy\ el by) met hyl, methoxy or -chlorine,. pignments are obtained mhlch

gi ve reddi 9\,: orange or yellow greenish pirgnentations,

respectlxel 7- Exanple 2 A pignment -concentrate is formed in an

0 parts comercially available | ow nol ecul ar wei ght

- pol yet hyl ene and-30_parts of the pignment mixture obtainedin c) above. This
. concen- 5 t r atEXemple Ben added at a ratio of 1:50 to conmercially
~avai | abl e pol ypropyl ene and the resulting pi gnented mass is spun accordi ng
to known nethods. The rebsupligheng éincertratavis fiogmeddin @ansextruddr enth 170 fares

pi grrent concent rate oﬁﬂgrcaila??y %a?ﬁ%?g T ﬁo]e@ﬁia@ % g%t5901yethylene and
_ 30 parts of the p1gment mixture obtained in-c) above. This concen-
5 trate is then added at a ratio of 1:50 to commercially available .
| pe1ypropylene'and the resulting pigmented mass is spun according
to known methods. | '

The resulting fibres have a good tensile strength.

‘The pigmenf concentfate can'elso"be added at a ratio of 1:50
10 to polyethylene and the resulting pigmented mass is then formed into
blown films which have a good tensile strength.

g,



10 to pol yethylene and the resulting pignented nmass is then forne
into. blown films which have a good tensile strength. - -8- Cains 1.,
nlxturgzof azo pignments of fornulae [err] -9- in-which each [err],
independently, is [err]alkyl each [err], independently, is 1, 4- pheny ene;

tmo chl ori ne,. brom ne, nethyl and 5 nmet hoxy
trifluoromethyl and nitro; - di phenyl ene substituted in the 3.an{/

p05|t|ons by up to two sub- stltuents set &cted from chlorine, brom ne,X
met hyl” and net hoxy; or 1,4- or 1,5-naphthyl ene

~

Claims

1. A mixture of azo pigments of formulae

| COOR, COOR,
- R,0-C0 R40-C0
o (1a)
N | N
I I
| N N
- . I | |
o/ H3C-C0-CH-C0 - NH - R2 -NH-CO-CH-CO- CH3
' CODR1
- Ry0-CO — COOR,
N ] .
- | || (1b)
N - |
]
H,C-C0-CH-CO - NH - R - NH - C0 - CH - CO - CH
3 2 3
o/ O C00R1 _ @ OOR.l
N N N. (Ic)
N ~ I .
N - N
< - - ) 1
HyC-CO-CH-CO - NH - R, = NH'~ CO - CH - CO - CHy

QT



m Xt ure.
ethyl . "1t

_ plgnents according ta ;g
.:- Z
in whic

‘3. A mxture of a
err] is [err], where [err] is unsubstttuted 1,4-phenyl ene;

10 the mxture containing: fron18 tﬁ‘ﬁﬁgﬁﬂeLe_nL_Qggggéc acid ester
reS|dues aAdh.from 92 to 80% nol e of t halic acid ester residues. 2. A
_ A ilmmu’mlm each Ris nethyl ~
ding to daiml o 2

1,47phe_xf g sybstituted by up to two substituents selected from,chlorine,

Aoxy; 3,3 -dichloro-4,4"- dgphenyl ene; 3,3'-

- df phenyl ene, 3,3'-dinethoxy-4,4'-diphenylene; and 20

unsubst i t W ed , 5-napht hyl ene. 4. A m xture of azo pignents according to
any one of e preceding clains, containing from8 to 12% nol e benzoi ¢ aci
ester residues and 92 to 88% nole terephthalic acid ester residues. 5. A

d

:m xture of azo pignments according to Clain11 in which 25 ° the [err] are

~met hyl or ethyl ant:iRt“m.=|c{Ieérac]1 Fbavf%ﬂfeﬁgr,l,ﬁenﬁ 13@ ﬂy[%!ﬁances gi ven for

[err] in daim3 e mxture ddn nol e benzoic acid
ester residues and 92 to @@wrﬂy,em@mmw; dsatiddphanydene;cdithphenyi@ne A

‘mixture of azo pigments accordi ngsﬁﬂ%tﬂﬁemb”y ub”tdﬂ’@hG*‘su%Qntueme sefédtedd’ €

met hyl or ethyl and the [err] are E I"ene, , the m xture contalnlng
from8 to 12% nol e benzoic acid eg‘fqg‘r °e§rd'f'l@s°h1°”"e' bromine, methyl and

5 _ methoxy and one trifluoromethyl and nitro;
' - 4,4'-diphenylene substituted in
the 3 and/or 3 positions by up to two sub-
stituents selected from chlorine, bromine,
methyl and methoxy; or 1,4- or 1,5-naphthylene

10 the mixture containing from 8 to 20% mole of benzoic acid ester -
‘residues ‘and from 92 to 80% mole of terephthalic acid ester
residues,

2. A mixture of azo pigments according to Claim 1, in Which'
each R, is methyl or ethyl.. ' '

15 3. A mixture of azo pigments according to Claim 1 or 2,
in which each R2 is Ré, where Ré is unsubstituted 1,4-phenylene;.
1,4-phenylene substituted by up to two substituents selected from
chlorine, methyl and methoxy; 3,3'-dichloro-4,4'-diphenylene; 3,3'-
dimethy1-4,4'-diphenylene, 3,3'-dimethoxy-4,4' -d1pheny1ene, and

20 unsubstituted 1 5-naphthy1ene

4. A mixture of azo pigments according to any one of the
preceding claims, containing from 8 to 12% mole benzoic acid ester
residues and 92 to 88% mole teréphtﬁalic acid ester residues.

5. A mixture of azo pigments according to Claim 1, in which
25 the R1's are methyl or ethyl and the Rz's have one of the signi-
ficances given for Ré in Claim 3, the mixture containing from 8 to
12% mole benzoic acid ester residues and 92 to 88% mole terephthalic
acid ester residues. '

6. A mixture of azo'pigments according to Claim 5, in which
30 the R1's are methyl or ethyl and the Rz's are 1,4-phenylene, the
mixture containing from 8 to 12% mole benzoic acid ester residues

\;)

o

~



-10- and.92 to 88% nol e terephthalic acid ester residues. 7. A mxture of
azo pignents substantially as described hereinbefore with reference to. /
Exanplg,1. 8. A process for the production of.a mxture of azo pignen
of formulae la, Ib-and Ic as stated in Clainrl conprising coupling a.
nixture of the diazo derivatives ot fn-amne of formula Ilq [err]

lla and of an amine of fornula Ilb [err] . I1b [err]
whi ch each [err], - iandeferdcB8Y poles tereplithalriecacildossterwidshdgessonpound o
formulaa |11 [err] 11 10 in which [err] is as

def i geg above or a m fg 1.0 B HELERR b a2 Tlgfied ! E&bﬁgé@ug;l/fx' a5 f¥er ™ s

or
or resins, in the &eggkﬂ?&ém@r “bﬁbé‘ﬁﬁ@'emie g@l Bampte leonpri sing

- 8. A process for the production of a mixture of azo pigments
~ . 5 of formulae Ia, Ib and Ic as stated in Claim 1, comprising coupling
a mixture of the diazo derivatives of an amine of formula Ila

<C:)\>—- NH, Ila
:&‘/ | o CD0R1

and of an amine of formula IIb

R100C
NHZ | o 1Ib

COOR1

"in which each Ri,independently,is as defined above,

with a compound of formula III
— -C0-CH.,-CO-NH-R.,-NH~C0-CH..-CO-
H4C~C0-CH,~C0-NH-R, -NH~C0-CH,-C0-CH, III

10 in which R, is as defined above
or a mixture thereof |
in a mole ratio IIa IIb:I11 of from 0 8-2:8-9.2:5.
9. A process for pigmenting in the mass synthetic poly-
mers or resins, in the presence or absence of solvents, comprising

15 using a mixture of compounds of formulae Ia, Ib and Ic
according to any one of Claims 1 to 7.

10. A process according to Claim 9 in which the polymer is
polypropylene which is spun in the mass.

AWM A




15 using a mxture of conpounds of fornulae Ia, I'b and Ic according to
any one of Clains 1 to 7. 10. A process according to daim9 in which the
._poly i s pol ypropyl ene which is spun in the mass. 11. “A process fars

g synthetic polyners or resins in the mass, substantially as ™

pigr .
desqri bed hekeinbefore with reference to Eﬁinple 2. 12. A synthetic pol yner

L or i BRdwhepever pignented by .a nmixture~ateéording to any one of Clalns I

to process accordlng to any one of Clainms 9 to 11.

o 11. A process for pigmenting synthetlc polymers or resins in the
mass, substantially as described hereinbefore with reference to Example 2.

12. A synthetic polymer or resin whenever pigmented by a mixture
according to any one of Claims 1 to 7 or by a process according to any
one of Claims 9 to 11. ' | - :

[

r

]



