NEW MONOAZO PI GQVENTS The invention relates to new azo pi grrehts,&dr%r"&r'/aala .
in a polynmeric substrate or in a | acquer conposition. According to the A

invention, there is provided a conmpound of- 5 fornula | [ERR] in which each
[err] i ndependently is hydrogen, halogen, {err]alkyl, [err]al koxy or
nitro; [err] i s hydrogen or hal ogen; [err] i s hal ogen; and 10

Me is a divalent netal. Preferably in a conpound according to the

invention the [err] group is in an ortho or para position to the azo group, -
nost preferably in para-position. - 2 - Preferably [err] is hydrogen,

chlorine or bromne, nore preferably hydrogen or chlorine. Preferably R3 is’
chlorine or bromne, nore preferably chlorine. Preferably [err] is [err]
where [err] is hydrogen, chloro, brono, 5 nethyl, ethyl, nethoxy, ethoxy or
nitro; nore preferably [err] is [err] where [err] is hydrogen, chloro,

met hyl, methoxy or nitro. Most preferably both groups [err] are hydrogen.

Preferably Me is M
barium rmagnesi um or

where Me'
manganese,

is selected from cobal t,
nost preferred

calcium strontium

NI3W MONQAZO PIGMENTS

o/
The invention relates to new azo pigments, preferably in a
polymeric substrate or in a lacquer composition.
According to the invention, there is provided a compound of
5§ formula I —_
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independently is hydrogen, halogen, Cy-q2lkyl,
C1-4@lkoxy or nitro;

in which each R}

R
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Me
preferably in a compound according

is hydrogen or halogen;
is halogen; and

10 is a divalent metal.

to the invention the SO3~
group is in an ortho or para position to
preferably in para-position.

the azo group, oSt



10 bhei ng manganese and cobalt. Conpounds of fornula | can be prepared by

reacting a conpound of formula Il [ERR] with a salt of a divalent netal,
preferably a Ca-, Sr-, Ba-, Co-, My- or Mr-salt (e.g. chloride or
sul phate). 15 Conmpounds of fornula Il are known or can be made fran

known conpounds by known methods. The salt# of a divalent netal are known
~or can be made from known conpounds by known net hods. The reaction of a
conpound of fornula Il vvi%Fh salt  of divalent nmetal is preferably
carried out in water (&&® régé}Séiis?'%rhygF%'s‘é"!lﬁFi'-%Prp‘PmPﬁbI“‘?fatpréfel’abli’
 tenpérature of 20hpéroden opichlgyinterrresratlysr} eBPEH1L e off biihe, BEE] -
-3 - The corrpoundi)rgﬁc%[)gi%n to, the invention are suitable for pignenting
polymeric materia il cg&??é’tehyl ene, polystyrene, polyvinylchloride,
natural rubber and synPheferable®his R)Thwherermpdubsishydeogen]i digloro, thremo,

' ti I3t f ' f ' f i
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are al so suitabl e where By Yrisnhyinpgen, chiormssethyily mathoxy ©ul vitiro. dostai ni ng

or solvent free syﬁgﬁfgi,l}%tg@g% é:"Rzpéﬂe ﬁg&ldagnpf cellul ose acetate. The
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conmpounds according to the invention Suitable for printing inks,
for pignmenting 10 paper and for applying to coatings of textiles.

Preferably Me is Me' where Me' is selected from cobalt,
calcium, strontium, barium, magnesium or manganese, most preferred
10 being manganese and cobalt.
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Campounds of formula I can be prepared by reacting a compound

of formula II

R3 SO3H .

5 SR —

R « N (11)

2 4

OH \N/ ,
1

i R1

with a salt of a divalent metal, preferably a Ca-, Sr-, Ba-,
Co-, Mg- or Mn-salt (e.g. chloride or sulphate).

15 Campounds of formula II are known or can be made from known
campounds by known methods. The salts of a divalent metal are known
or can be made from known compounds by known methods.

The reaction of a campound of formula II with a salt of a
divalent metal is preferably carried out in water (as a suspension or
20 solution) preferably at a temperature of 20-100°C, more preferably at
a temperature of 50 to 90°C.



The resulting pignentations have excellent fastness properties to heat,

i ght, weathering, chenicals, mgration, bleeding, overlacquering and
solvents. Further, the conpounds according to the invention nmaintain their
dept h of col our and have good application 15 properties, for exanple
resistance to flocculation, resistanee3to-crystallisation and

di spersibility. The invention will now be illustrated by the follow ng
Exanpl es in which all parts and percentages are by weight and all

t enper at ures are i e eonpounds carcor@ifigc be cthet invensiovare suitaile fonrt by

vol ume used 2 | 1 ht df :
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then 7.1 parts of sodiumnitrite dissolved in 21 parts ter, are_added
over 15 mi nut é%c‘ﬁ’&f-'ﬁt%ﬁ H?W“Fh%ypﬁﬁr&r gt3ple ?110°€c?’a§.er‘cl)t??§\gﬁ19&1m‘§ iT8®t hen
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and 150 parts of Ice isS ver{
10 paper and for applying to coatmgs of textiles.

The resulting pigmentations have excellent fastness properties \J
to heat, light, weathering, chemicals, migration, bleeding,
overlacquering and solvents. Further, the compounds according to the
invention maintain their depth of colour and have good application
15 properties, for example resistance to flocculation, resistance to
crystallisation and dispersibility.

The invention will now be illustrated by the following Examples
in which all parts and percentages are by weight and all temperatures
are in °C unless indicated to the contrary. Any part by volume used

20 corresponds to the equivalent volume of 1 part by weight of water.

Example 1

24.2 parts of 4-amino-2,5-dichlorobenzene sulphonic acid are
stirred at 20 to 22° into 30 parts of water and 30 parts by volume of
conc. HC1l and stirred for 1 hour. The mixture is cooled to 0 to 5°

25 and then 7.1 parts of sodium nitrite dissolved in 21 parts of water
are added over 15 minutes maintaining the temperature at 0 to 5°. The
mixture is then stirred for 1 hour at about 5° and then excess sodium
nitrite is destroyed by the addition of 0.2 parts of aminosulphonic
acid.

30 20.4 pParts of l-phenylpyrazolone-3-carboxylic acid is dissolved
in 100 parts of water and 4.0 parts of sodium hydroxide at 50°. A
mixture of 10 parts by volume glacial acetic acid, 40 parts of sodium



to the formof a fine suspension, the 1-phenyl pyrazol one-3- carboxylic
.acid precipitating out and the resulting suspension whilst cooling at 0 to
[err] is slowy reacted with the diazoniumsalt 5 suspension. The resultant
or ange- col oured suspension is then stirred for a further 4 hours at 0 to 5
and is then stirred at roomtenperature for a further 2 hours. A solution
of 15.8 parts nmanganese sul phate in 100 parts water 10 is added very

then heated to S5SHEtG0LS8 derFs o Had s 10 JRRE N e b Fell KLY bl
t'-bh.%; ;azgl }?22 piTmm fpn;lwsfsheﬁmi susgeu_siamﬁ e Unphenyl rpsrROlone-8-i s
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light). |nstead PLIRG B§ Aty hdseslawlyherasted with dihe dipzepiw §RERt anount

of magnesi um Scag‘gwioat.ronti umor bariumchloride can be used as
conpl exi ng agent. The resultant pignents have simlar properties to that of
t he manganese conpl ex. 20 Exanples 2 to 11 Conpounds of the fornula [ ERR]

-5- in which the positrieofesull tante okamyesbblvueea!sugperiiidn Ms &hen defitredfon a
Table 1 below. cap Re B fRRE S 'd 28'9 8nd A" BRI 3t£:r3i% roam temperature
for a further 2 hours.

A solution of 15.8 parts manganese sulphate in 100 parts water
U 10 is added very slowly, whilst stirring to the resultant azo
suspension. The mixture is then heated to about 80°, stirred for 2
hours at 80 to 85°, filtered hot and the resultant pigment is washed
with hot water until the filtrate is chloride free. The resulting
presscake is dried and milled. The resultant dye when incorporated
15 into B®C has good fastness properties (e.g. to light).

Instead of using manganese sulphate solution, an equivalent
amount of magnesium, calcium, strontium or barium chloride can be
used as camplexing agent. The resultant pigments have similar
properties to that of the manganese complex.

20 Examples 2 to 1l
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conponent (for Exanples 2 to 6 2-am no-3, 5-di chl orobenzene. sul-phoni ¢ aci d
and for Exanples 7 to 11, 2-am no-4,5-dichlorobenzene sul phonic 5 acid) and
1- phenyl pyrazol one- 3-carboxylic acid followed by conplexing with the
appropriate metal conpl exing solution, according to the method of Exanple 1°

TABLE 1 Ex. No. posi tion of t wos O- at ons Me 2

3,5 Barium 3 3,5

Cal cium 4 . 3,5 Strontium5 .~
3,5 in whichvitbeewisikiah of the two chloro atoms and Me aré

Ié\l/agganese 7 defined in Table 1 beloy, can“be prepared from the apprcgflg@@rlﬂg%se W_

Strontium 10 component (for Examples 2 to 642-5§mu.no-3 5-dichlorobenzene su@hqailgm 11
4,5 acid and for Ex‘%ﬁ&%ﬁ ugd The RigREALS SQélcﬁléfﬂﬂeﬁﬁeﬂe t‘.591;3h1en(f:@| our

PVC a yeIIow nuaré&/n K&Pnﬁf 12 to 21_10 ounds of the fornmula

[ ERR] -6 3 gndh 1 Pwaaﬁ%meeﬁr?ar&f’éwd&f? Ephlored | iy somRle3ing as

are their positithnshevagpsorapatemetal eomphaxihe svadeidyy, acdortbng tdi thd ar to
method of Example 1

TABLE 1

EX. No. position of two Cl atoms _ile
2 3,5 Barium W/
3 3,5 Calcium

4 3,5 Strontium

5 3,5 Magnesium

6 3,5 Manganese

7 4,5 Manganese

8 4,5 Barium

9 4,5 Strontium

10 4,5 Calcium
11 4,5 Mangesium

The pigments of Examples 1 to 11 colour WWC a yellow nuance.

Examples 12 to 21 el
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that for Exanples 2-to 11 from appropriate diazo conponents (for Exanples
12 to.14; 4-am no-2, 5-dichl orobenzene sul phonic acid and for Exanples 15 to
21, . 3-am no- 4- chl or obenzene sul phoni ¢ aci d) and coupling conmponents (for
Exanpl es 12 and 15 to 18, 1-phenyl-3-carboxy-5-pyrazol one, for Exanples 13
and 19 1-(2',5'-di net hyl phenyl) - 3-car boxy-¢- pyrazol one and for Exanples 14,
20 and 21, 1-(2',5'-dichlorophenyl)-3-carboxy-5- pyrazolone) foll owed by

conplexing with a nmetal atom Table 2 Ex. pos. of R n position of
kerr] posi tion Nﬁnl\bmch[m,r R, n and R; are defin®i dn Paiile 2 below, as aref

[ ere] groups R 1 ; -

cobal t 13 %:helr poatloni wh%lrg q\?]proprl?a’tg ; can ﬁ_léradezbfg. method sn%nr:].é%rn etoe
14 4 ®hat fbr Exdmpdes 2 to 11 from @ppropr2at&'diazo compongatiesfors

o a o io-2,5-ai NGARRSEiclEcia and £
a o 5 Exan@les 12 to 14, }-amfﬂo 2'5‘d1§?%2§ﬁ??ﬁﬁ$ﬁ§7 ? hic i4 ang, for
0 2 Examples 15 to 21, 3-aminop4rghleralsenzeng sulphonic ggid) gpd -

H - c&ﬁbonené% (for Examéies 1P and B to 18 [err]

2', 5 nanganese 28t d ' 2',5

2
manganese 21 g.-phenyl-3—qgrbox30—5-pyr?zolone, for Examplgs 13 agd %9
cobalt Pignents qf-(Exmvphmthgmrﬁnyn)-@obmxpxs;mamnonw andafore Examples 14,

homogeni Sed i n-a 4 RhgLe k1@ Pt EoRRRAT T PRGBS & m nulee, wiih

2 parts of dibutyrazelohey-fiollowddybpldomplexing wicchys methbratamd 50

& Table 2

Ex. pos. of R n position of Ry position Me

No. SO3™ R or both of Ry

groups R

12 4 cl 1 2,5 H - cobalt

13 4 cl 1 2,5 CH3 2',5' manganese

14 4 cl 1 2,5 ¢l 2,5 manganese

15 5 cl 0 2 H - manganese

16 5 cl1 o0 2 H - strontium

17 5 cl © 2 H - barium

18 5 Cl 0 2 H - cobalt

19 5 cl 0 2 CHy 2',5' manganese
Kw/ 20 5 c1 © 2 Cl 2',5! manganese
- 2L 5 cL 0 2 c 2,5 cobalt

Pigments of Examples 12 to 21 colour VC a yellow nuance.

Application Example A
0.05 Parts of the manganese complex of Example 1 are
homogenised in a mixing roller mill at 150-160° for about 8 minutes,

with 2 parts of dibutyl-tin-bis-thioglycollic acid hexyl ester and 50
parts of a mixture consisting of 65 % polyvinylchloride and 35 %
diethylhexylphthalate.



parts of a m xture consisting of 65 % pol yvinylchloride and 35 %

di et hyl hexyl pht hal at e. -7 - The polyner is rolled into a sheet and then’ -
is glossed in a double roller calender. The resultant transparent sheet has
good |ight fastness properties. Appli ca.}l on Exanple B 5 Four parts of

t he manganese conpl ex of Exanple 1 are added to 96 parts of a mixture of:
50 parts of a 60 % sol ution of coco al dehyde-nel am ne resin of 32 @6of
fat content in xyl % Pyme p 4 agl sin Jdon i
but anol , 10 pgartg o ﬁéqgﬁ%p %H&%t rmngtgteﬁ# ??‘%S nb“fo
parts of xyl erFlOUb&ﬁchlﬂi%r rﬁa%?faﬁeé g'l"hﬁjﬁ@lsﬁklan24 mréus@rent #heet [hasi good The
di spersi on obtﬁgﬁgdfas%nggg? §pbr@fegn al um ni um sheet, the spray coating
allowed to dry in the air 30 minutes and then stoved for 30 ninutes at
15 [err]. Ayellowfilmwth good |ight and weat hering fastness is
obtai ned. In tApplicatdibaatiampldBanpl es A and B, instead of the nmanganese
Compl X Of (ATTS doud gl SPE! fRUL Sho o S O TPh ZheP1™! ©
96 parts of ;_mlxture of:

50 parts of a 60 % solution of coco aldehyde-melamine resin
of 32 % of fat content in Xylene,
30 parts of a 50 % melamine resin solution in butanol,
10 10 parts of ethylene glycol monoethylether and
10 parts of xvylene,

and the mixture ground for' 24 hours in a ball mill. The dispersion
obtained is sprayed on an aluminium sheet, the spray coating allowed
to dry in the air for 30 minutes and then stoved for 30 minutes at

15 120°. A yellow film with good light and weathering fastness is
obtained.

In the Application Examples A and B, instead of the manganese
complex of Example 1 an appropriate amount of any other complex of
Example 1 or of Examples 2 to 11 may be used.



CLAIMS: ; 1. A conpound of formula | [ERR] in which each [err]
{1 ndependently is hydrogen, halogen, [err]alkyl, [err]alkoxy or nitro; 5
[err] i s hydrogen or hal ogen; [err] - i s halogen—and-M—is a

di valent metal. 2. A conpound according to Claim1 j hi [ el ected
fromcobalt, calcium strontium barium Jgranganesi HME“F
3. A conpound according to aim2, in which Ml L s S

sel ected fromcobalt and nanganese. 4. A conpound according to any one of
the preceding clainms in which [err] is [err] where [err] is hydrogen
chkdro, brono, methyl, ethyl, methoxy, ethoxy or nitro. 15 5. A
conpound accordi ng LEIddMSame of the preceding clains in which R2 is
hydrogen or chlorine. 6. A conpound according to any one of the preceding
clainms in which R3 is_chlorine. 7. A process for preparing a
compound of formula I1cénBESRAY 050?2%"5%%]9 a conpound of fornula Il [ERR|
©
'S S04 )
+
N=N— ¢ — ¢—C00° Me
i ﬂ

C
R
2 OH/ \N/ (n

O R et

1

in which each Ry independently is hydrogen, halogen, Cj_galkyl,
C1-43lkoxy or nitro;

5 Ry is hydrogen or halogen;
R3 is halogen; and
Me is a divalent metal.

2. A compound according to Claim 1 in which Me is selected from
cobalt, calcium, strontium, barium, manganesium, manganese.

\_J 10 3. A compound according to Claim 2, in which Me is Me' where
Me' is selected from cobalt and manganese.

4. A compound according to any one of the preceding claims in
which R) is R;' where R;' is hwydrogen, chloro, bromo, methyl, ethyl,
methoxy, ethoxy or nitro.

15 5. A compound according to any one of the preceding claims in
which Ry is hydrogen or chlorine.

6. A compound according to any one of the preceding claims in
which R3 is chlorine.



with atsalt ef—-a -divalent netal. 8. A process according to Caim?7 in
which the reaction is 5 carried out in water at a tenperature of 50 to
[err]. 9. A H Hﬂ"gu to CGtaim7 or Claim8 in which the salt of
a dival ent et ! Ba-, Co-, Myg- or Mi- chloride or sul phate.
10. A substrate to which & compound ef9foermula |, defined in 10 Claim 1
has been applied. 11. A nethod of pignenting a substrate conpri sing

applying to the substrate a conpound of fornmula I, defined in Claim1. 12.
A conpound of formufa | Adefdcassl fon Wiepaming sutsewtd aff| forawlddr eomprising. =
described withcsRfiekeREe Epdig @Rerdthubxaples 1 to 21. 15 13. A S

met hod of pignmenting substantially as herein described with reference to .
Application Exanple A 14. A process for preparing a conpound of formula I
substantially as hereig descriShgd with reference to any one of Exanples 1
to 21. 20 15. A tprate to which any one of the pignments of

Exanples 1 to 21 has be Ned- ¢ — c—cooH
; i

R C N (11)
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with a salt of a divalent metal.

8. A process according to Claim 7 in which the reaction is
5 carried out in water at a temperature of 50 to 90°C.

9. A process according to Claim 7 or Claim 8 in which the
salt of a divalent metal is a Ca-, Sr-, Ba-, Co-, Mg- or Mn- chloride
or sulphate. '

10. A substrate to which a compound of formula I, defined in
10 Claim 1 has been applied.
11. A method of pigmenting a substrate comprising applying to _
the substrate a compound of formula I, defined in Claim 1. ~
~12.__A_compound of formula I defined in Claim 1 substantially
as herein described with reference to any one of Examples 1 to 21.
15 o 13. A method of pigmenting substantially as herein described
with reference to Application Example A.
14. A process for preparing a compound of formula I
substantially as herein described with reference to any one of
Examples 1 to 21.
20 15. A substrate to which any one of the pigments of Examples 1
to 21 has-béen applied.




