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The use of plgments for the oolounng of plastics materials is well known.
For the production of orange colorations lt hee been traditional to employ inorganic
pigments such as cadmiums, lead chromes and molybdate oranges but these are now
being phased out because of environmental'pressures Organic pigments that have
been proposed as replacements for the lnorganio materials have not been found
entirely satisfactory in all of the major polymer typos. especially in respect of their heat

stability.

It has now been found that oeneln orgenic pigments of the azo
pyrazolone series are characterised by exoellent heat stability, light stability, and bleed
fastness when used in a wide range of plesﬁce matenals

Accordingly, the Invention provudes an azo pyrazolone compound of the

formula :

1

in the form ofa salt
The salts of the compounds of Formula 1 may exhibit polyphormwm and,
where this is the case, the various polymotphlc fonns are regetded as within the scope
of the invention. _ - L
- Particularly edventegeo mpounds of Formula 1 in terms of supenor
heat and Iught stabilnty are compounds ,_.n whioh the sulphonic acid group of the _
naphthalene nucleus is present in the 4- OI: e-oosmon relative to the azo link and the
sulphomo ecid group of the benzene nng |s present in the 3- or 4-positlon relative to the

pyrezolyl group

This Sheet Has Been Re {i

- JRAwEn




10

15

25

30

WO 96/22334 PCT/GR95/02833

The sait of the 'é'-.L dldga compound of Formula 1 may be a metal
sait, for example, ax{ alkall mstal alkalina aanh matal or heavy metal salt, or a salt of g
nitrogenous base for example a pnmary, secondary or tertiary amine or quaternary
ammonium salt, partlcularly useful plgmenn being the salts of barium, strontium,

manganese, magnesnum, sodium and e:pocially calcaum
The most preferred compounds of the lnventlon have the formula :

, N )
XY X%
6 y HO

05

wherein the sulphonate group of the naphthaiene nucleus is in the 4- or 6-pasition
relative to the azo group.

The azo pyrazolone compounds of the invention may be prepared by
diazotising a naphthylamine sulphonic acid of the formula :

NH,
X o

and coupling the resulting diazo compound with a sulphonated 3-methyl-1-
phenyipyrazol-5-one of the formula :
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and oonvertmg the reeulting rnonoezo mpound o the deslred eelt form.
| The dlezotieetron end ¢ _ one mey be performed rn a

conventional manner appro_pnete_ tothe compound betng ueed

The preferred nephthyl euiphonic_eoide for use in prepenng the
compounds of the invention are 1-na ' eu'lphonic eeid and 1:naphthylamine-
G-eulphonrc acid whilet the preferred _oomponente are 3-methyi-1-(4'
eulphophenyl)pyrezol-s-one and, espeoieliy 3-mettiyl- 1-(3"-sulphophenyl)pyrazol-5-one.

itis oiten oonvement to prepare the compound of Formula 1 in the form
of a sodium salt and then convert the_a__ __ium selt 1o, for example, an alkaline earth or
heavy metal lake by eddrng the required :emount of e weter-eolubte ellrelme earth metal
or heavy ‘metal salt, usually in the_fo ":: ) .of an equeoue solution.

Surface ective agents endlor orgemc solvents may optionally be present
durrng the synthesis of the oompound of Formute 1 and/or during precipitation of the

pigment.

The compounds of the inventron whrch may be subjected to eonventionel
milling operetions endlor thermel treetmente in order to provrde products of the desired

n exar nélwmvl chloride,

polyolefins, polystyrane and ABS where they exhibii excellent properties. The

compounds of the lnvention are aiso velueble for the pigmentation of surface coatings.
The invention is tiiustreted but not hmwed by the following Examples.

Example 1
1-Nephthy|am|ne-6-sulphomc ecid (4 489), de-ronieed water (50ml) and

hydrochloric: acid (5.1mi) were stirred together in a vessel surrounded by an ice-beth,
followed by sufficient 48% sodium hydroxide soiutlon to form a solution alkaline to
Brilliant Yeliow paper. The eoiution then oooied to 0-5°C and a further amount
(5.1ml) of hydrochloric ecid was edded A_,solution of sodium nitrite (1.56g) in de-ionised
water (5ml) was added all at once end thezmixture was stired at 0-5°C for 30 mins.
Excess nitrite was then removed by eddrng a few mi of 10% sulphamic acid solution.
3-Methy|-1 -(3'-eulphophenyi) pyrezol-s-one (5.4g) was added to de-
ionised water (50ml) and the pl-l was edjusted to 8.5 by the addition of 48% sodium
hydroxide solution. The solution was then stirred at 0-5°C and the diazo suspension
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obtained as described above waé ad&ed ver 10 mins whilst mmmammg the pH at 6.5
by the addition of 48% sodium hydrmdda solution The coupling mixture was then
stirrad ovemight at room tampenturo S

The reaction mixture was then haated to 890°C and a solution of caicium
chioride (32g CaCl, in 40mi water) was added all at once and the mixture stirred for a
further 3 hours at 80°C. The mbnure was then ﬁlterod hot and the product was washed

chloride-fres with de-ionisad water {1000mi) and dried giving 7.3g of an orange solid.

Example 2 |
1-Naphthylamine-4-sulphonic acid, sodium salt (6.14g), deionised water

(50ml) and hydrochloric acid (5.1mi) were stirred together in a vessel surrounded by an
ice bath, followed by sufficient 48% sodium hydroxide solution to form a solution alkaline
to Brilliant Yellow paper. The solution was then cooled {o 0-5°C and a further amount
(5.1ml) of hydrachloric acid was added. A solution of sodium nitrite (1.56g) in deionised
water (S5mf) was added all at once and the mixture was stirred at 0-5°C for 30 mins.
Excess nitrite was then removed by adding a few m! of 10% sulphamic acid solution.

3-Methyl-1-(3'-sulphophenyi)pyrazol-5-one (6.08g) was added to deionised
water (50mi) and the pH was adjusted to 8.5 by the addition of 48% sodium hydroxide
solution. The solution was then stirred at 0-5°C and the diazo suspension obtained as
described above was added over 10 mins whilst maintaining the pH at 6.5 by the
addition of 48% sodium hydroxide solution. The coupling mixture was then stirred
overnight at room temperature.

The reaction mixture was then heated to 90°C and a solution of ealcium
chloride (329 CaCl, in 40ml water) was added all at once and the mixture stirred for a
further 3 hours at 90°C. The mixture was then filtered hot and the product was washed
chioride-free with deionised water (1000mi) and dried giving 8.4g of a orange solid.

Example 3
1-Naphthylamine-4-sulphonic acid, sodium salt (5.74g), deionised water

(50ml) and hydrochloric acid (5.1ml) were stirred together in a vessel surrounded by an
ice bath, followed by sufficient 48% sodium hydroxide solution to form a solution alkaline
to Brilliant Yellow paper. The sciution was then cooled to 0-5°C and a further amount
(5.1mi) of hydrochloric acid was added. A solution of sodium nitrits (1.56g) in deionised
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water (5mi) was edded ail et onoe and the mixture wes strrred et o-s'c for 30 mins.
Excess nitrite was then removed by addrng ml of 10% sulphamic ecrd solutron

3-Mathyk-1-(4"sulphopheny! pyrazol-S-one (5:69) was added to deionised
water (50m|) and the pH wae ed]usted to_ 6.5 by the eddrtron of 48% sodium hydroxide
solution The solution wes then sti_ at 0-5 _ end the dreze suspension obtained as
described above was edded over ‘iO __n1 s whilst merntsming the pH at 6 5 by the
addition of 48% sodium hydroxide solutron The oouplmq mixture was then stired
overnight at room temperature.

The reaotion mrxture was then heated to 90°c and a solution of calcium
chlonde (329 CaCIz in 4Dm| wster) wes edded atl et once snd the mrxture strrred fora

chlonde-free with deronised weter (1000m|) and drled givmg 3 49 of an orenge solid.
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1. An azo pyrazolone compound of the formula :
N=N
CH;
HO4S I\
HO N'
SO;H

in the form of a salt.
2. A compound according to claim 1 wherein the sulphonic acid group in the

naphthalene nucleus is in the 4- or 6- position relative to the azo link and the sulphonic
acid group in the benzene ring is in the 3- or 4-position relative to the pyrazolyl group.

3. A compound according to claim 1 or claim 2 wherein the salt is a metal
salt or a salt of a nitrogenous base.
4, A compound according to claim 3 wherein the salt is a calcium salt.
5. A compound according to claim 4 having the formula :
[ h
N=N
CH:
08 AO Y
6 HO N’
4
Ca2+
SO;
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wherein the sulphonate group in the naphthalene nucleus s in the 4- or 6-position
relative to the azo link.

6. A method for the preparation of én .azo_ pyrazolone compound as defined
in claim 1 which comprises diazotising a naph_t_hy_lamine sulphonic acid of the formula :

and coupling the resulting diazo compound with a sulphonated 3-methyl-1-
phenylpyrazol-5-ohe of the formula :

and converting the resulting monoazo compound to the desired sait form.

7. A method accordmg to clalm 6 wherem the naphthylamine sulphonic acid
eompnses 1-naphthylamine-4-suiphomc acid and/or 1-naphthylam|ne-6-sulphomc acid.

8. A method aoeording to claim 6or claim 7 wherein the sulphonated 3-
mathyl-‘l-phenylpyrazol-s-one compnses 3-malhyl-1-(4'-sulphophanyl)pyrazol-5-one
and/or 3-methyl-1-(3'-su|phophenyl)pyrazol-5-ona.

9. The use of an azo pyrazolone compound as defined in
claim 1 as a pigment.
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