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MONQAZO PI-GVENTS This invention relates to nobnoazo
pi gnents and nore particularly to greeni sh-yel | ow pignents of the azo

pyrazol on |.es. The use of pignments ol ouring
of plasti S’@%{zgﬁsﬁl als is well known. For the productf%ﬁagéﬁé?ﬁgl ow
colorations, it has been traditional to enploy inorganic 5 pignents such
as cadm uns and | ead chromes but these aye now being phased out

because of environnental pressures. Organi c pignents
t hat have been proposed as repl acenents for these I norganic materials

i ncl ude conpounds of the fornul apgONGAZO PIGMENTS

This invention relates to monoazo pigments and mare particularly to
greenish-yellow pigments of the azo pyrazolone series.
The use of pigments for the colouring of plastics materials is well known.
For the production of yellow colorations, it has been traditional to employ inorganic
5 pigments such as cadmiums and lead chromes but these are now baing phased out
because of environmental pressures.
Organic pigments that have been proposed as replacements for these

inorganic materials include compounds of the formula :

10

15 Jj Sl

20 wherein X is Cl (DE-OS 26168981) or CH, (US 5047517).
Other yellow pigments, described in DE-OS 3318073, include compounds

of the formula :

25 X N=N

30

wherein X is again Cl or CH,
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is O (DE-Os 2616981) or CH3 (US 5047517). ~— REPLKHEHDGF y |0W
pi gments, described in DE-OS 3318073, include conmpounds of—t-he—of nul a
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The above mentioned organic pigments are generally suitable for the
production of reddish-yellow colorations but it has now baen found that greenish-yeliow
shades having superior fight stability, together with excellant heat stability and bleed
fastness can be obtained from the compounds hereinafter defined.

5 Accordingly, the invention provides an azo pyrazolona compound of the
formula :
3H
N=N
CH;
10 z y
H N
N N
SOsH
15

wherein Z represents a substituent selected from Cl, Br, F, NO,, SO,R, CO,R, NHSO,R!
and NHCOR' in which R and R' are hydrocarbyl and the sulphonic acid group of ring A
is in the 3- or 4-position relative to the pyrazolyl group, said compound being in the form
20 of a salt.

The salt of the azo pyrazolone compound of Foimuia 1 may be a metal
salt, for example an alkali metal, alkaline earth metal or heavy metal salt, or a sait of a
nitrogenous base, for example a primary, secondary or tartiary amine or quatemary
ammonium salt, particularly useful pigments being the salts of barium, strontium,

25 manganese, magnasium, sodium and, espscially, calcium.
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The above nentioned organi c pigments. .are generally suitable for the
production of reddisp-yellow colorations but it has now been found that

gr eeni sh- hadesH/Sagy 7 light stability, % th
W*B%:’? 4t ness can be obtain rom%

excel l ent "heat"stabiflity ag
conmpounds her ei naf t er—ee Accordi ngly, the invention

provi des an azo pyrazol one conpound of the formul a [err]

Preferrad compounds of the invention have the formula :

- SO;” .

I % CaZt @

10 50;

" wherein Z is as defined above, R preferably being an alkyl, for example C, ¢-alkyl, group
and R preferably being an aryl, for exampie phenyl or tolyl, group.
The azo pyrazolone compounds of the invention may be prepared by
15 diazotising a substituted sulphonated aniline of the formula :

OsH

NH, 3)
20

wherein Z is as defined above and coupling the resulting diazo compound with a

sulphonated 3-methyl-1-phenylpyrazol-5-one of the formula :

) S
Y
HO ‘ @)

SO3H
30

wherein the sulphonic acid group is in the 3- or 4-position relative ta the pyrazolyl group,
and converting the resulting monoazo compound to the desired salt form.
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wherein Z represents a substituent selected fromd, Br, F, NJerr],
SJerr]R, CJerr]R NHSOZR and NHCCR[err] I N~ which R is hydrocarbyl,

Rlerr] is aryl and the sul phoni ring Ais in the 3- position
relative to the pyrazolyl grou ?HE;EQEE&E‘E IFNbei ng in the formof a salt.

The salt of tWwe sszmapyrazol one corrpcﬁfr?

Formula 1 may be 2OTeaBs/o0zsalt,

for exanple an alkali netal, alkaline earth netal or heavy netal salt, or
salt of a nitrogenous base, for exanple a primary, secondary or tertlary

am ne or quaternary anmonium salt, particul &1y useful pignents bei ng the
salts of barium strontium manganese, magnesi um sodi um and, especially,

cal ci um
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The diazotisation and coupling reactions fnay be performed in ®referred
conpounds of t kenlentie neAnboaprigiiate tarnnalkiasses of compound being used.

The preferred substituted sulphonated aniline for use in preparing the
compounds of the invention is 2-amino-4-chlorobenzene sulphanic acid whilst the
preferred coupling component is 3-methyl-1-(3'-sulphophenyl)pyrazol-5-one.

It is often convenient to prepare tha compound of Formula 1 in the form
of a sodium salt and then to convert the sodium satt to, for exampie, an alkaline earth or
heavy metal lake by adding the required amount of a water-soluble alkaline earth or
heavy metal salt, usually in the form of an aqueocus solution.

Surface active agents and/or organic solvents may optionally be present
during the synthasis of the compound of Formula 1 andfor during precipitation of the
pigment.

The compounds of the invention, which may be subjected to conventional
milling operations and/or thermal treatments in order to provide products of the desired
particle size and/or crystal structure, are useful yellow pigments which may be used in
conventional manner. [n particular, they may be used alone or in conjunction with ather
pigments for the coloration of plastics materials, for example polyvinyl chiaride,
polyolefins, polystyrene and ABS where they exhibit excellent properties. The
compounds of the invention are also valuable for the pigmentation of surface coatings.

The invention is illustrated but not limited by the following Examples.

Exampie 1

2-Amino-4-chiorobenzena sulphonic acid {4.15g), deionised water (50mi)
and hydrochioric acid (5.1ml) wera 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 to 0-5°C and a further amount
(5.1ml) of hydrochloric acid was added. A solution of sodium nitrite {1.56g) in de-ionised
water (5ml) 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 mi of 10% suiphamic acid solution.

3-Methyl-1-(3'-sulphophenyl)pyrazol-5-one (5.4g) was added to de-ionised
water (50ml) and the pH was adjusted to 6.5 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
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[err] wherein Z represents a substituent selected fromd, Br, F, NO2,
SCRR—ERR—-MNHSERR—ard—NHCOR[ er r | —-R—which- :
Ris preferably alkyl, for exanple CJerr]-alkyl and R is preferably aryl,

for exanpl e phenyi or tolyl. The azo pyrazol one conpounds of the
I nvention e _prepared by diazotising a substituted sul niline
of the for%ygggn"‘g) [err] wherein Z is as defined aboyg:qggr%g@%ﬂ% I ng

the resulting diazo conmpound with 3-nmethyl-1-(3"-
sul phophenyl ) pyrazol - 5-one, and converting the resulting nonoazo conpound
to the desired

addition of 48% sodium hydroxide solution. The coupling mixture was then stirred

overnight at room temperature.

The reaction mixture was then heated to 80°C and a solution of calcium
chloride (32g CaCl, in 40ml water) was added all at once and the mixture stirred for a
5 further 3 hours at 80°C. The mixture was then filtered hot and the product was washed
chloride-free with de-ionised water (1000ml) and dried giving 9.1g of a greenish-yellow

solid.

Example 2
10 2-Amino-4-({toluene-4-sulphonylamino)-benzene sulphonic acid (6.85g),

deionised water (S0m!) and hydrochloric acid (S5.1ml) were stirred together in a vessel
surrounded by an ice bath, followed by sufficient 48% sadium hydroxide solution to form
a solution alkaline to Brilliant Yellow paper. The solution was then cooled ta 0-5°C and
a further amount (5.1ml) of hydrochloric acid was added. A solution of sodium nitrite
15 (1.56g) in deionised water (5ml) 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'-sulphophenyl)pyrazol-5-one (6.58g) was added to deionised
water (50m!) and the pH was adjusted to 8.5 by the addition of 48% sodium hydroxide
20 solution. The solution was then stirred at 0-5°C and the diazo suspension obtained as
described above was added over 10 minutes whilst maintainirig the pH at 6.5 by the
addition of 48% sodium hydroxide solution. The coupling mixture was then stirred
overnight at room temperature. o
The reaction mixture was then heated to 90°C and a solution of caicium
25 chloride (30g 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
chloride-free with deionised water (1000m!) and dried giving 12g of an orange-ysilow

solid.

30 Exampled

2-Amino-4-benzoylaminobenzene sulphonic acid (5.85g), deioniged water
(50mi) 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 solution was then cooled to 0-5°C and a further amount
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The di azotisation and coupling reactions nay be perforned in a conventi onal
manner appropriate to the classes of conpound bei ng used.

The pref err esvosasez3ast ut ed sul phonated aniline for use in preRf@PGCRYRE
conpounds of the invention is 2-am no-4-chl orobenzene sul phonic acid.

It is often convenient to prepare the conpound of Formula 1 in the form of
a sodiumsalt and then to convert the sodiufnsalt to, for exanple, an

al kaline earth or heavy netal |ake by adding the required amount of a
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compounds of tHEFVERE Bk TR ER LSy el 1o AT oo suatvarse g AR | ng
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al one or in conjutiont Thmseiutidn wasitben stingrbatiGSTCoand the dmab suspension ebtarledstsi cs
materials, [ OlaeldbillaBopPky blivdd SVl 90 nfifuted Rhik? blridiing A P EYEB1NE AN ABS
| p ties conpounds t'he

where they exhrbit excellent properties. The ) _ | nvention are
al so val uabl e afdition pE485k gadinmayidmxidersoldipn.adbe ceplingQixture was then stired  The

invention is igdybmiht 8l @dmdhpBRturk] M ted by the foll ow ng Exanpl es.

10 The reaction mixture was then heated to 90°C and a soiution of calcium
chloride (30g 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
chloride-free with deionised water (1000ml) and dried giving 2.7g of a greenish-yeliow
solid.
15
Example 4
2-Amino-4-nitrobenzene sulphonic acid (5.18g), deionised water (50ml)
and hydrochioric acid were stirred together in a vessel surrounded by an ice bath. A
solution of sodium nitrite (1.56g) in deionised water (Smi) was added all at once and the
20 mixture was stirred at 0-5°C for 30 mins. Excass nitrite was then removed by adding a
few m! of 10% sulphamic acid solution.
3-Mathyl-1-(3'-sulphophenyl)pyrazol-5-one (6.58g) was added to deionised
water {(50ml) and the pH was adjusted to 6.5 by the addition of 48% sodium hydroxide
solution. The solution was then stirred at 0-5°C and the diazo suspension obtained as
25 described above was added over 10 minutes whilst maintaining the pH at 6.5 by the
addition of 48% sodium hydroxide. The coupling mixture was then stirred overnight at
room temperature.
The reaction mixture was then heated to 80°C and a solution of caicium
chioride (30g CaCl, in 40ml water) was added all at once and the mixture stirred for a
30 further 3 hours at 90°C. The mixture was then filtered hot and thes product was washed
chloride-free with deionised water (1000ml} and dried giving 6.0g of an orange-yellow

solid.



Exanmple 1 2- Am no- 4- chl or obenzene sul phonic acid (4.159),
det+oft-sed—wet-et—{tSor—ane—yrdrochl-er-e6—aetd (5-1-1) '

in a vessel surrounded by an ice-bath, .f.ollowed by sufficient 48% sodi um
hydroxi de solution to forma solution alkaline to Brilliant Yellow paper.

The sol uti hen cooled to O-5[err]C and a further a m ) of
%9&*@%&5 ) )
| g) rn

hydr ochl ori'c was added. A solution of sodiumnitrite .

de-ionised water (5m ) was added all at once and the m xture was stirred at
O-5[err]C for 30 mins. Excess nitrite wagy then renmoved by adding a few mi
of 10% sul pham ¢ aci d sol ution. 3-Methyl -1 .

- (3" -sul phophenyl ) pyrazol -5-one (5.4g) was added to de-ionised water (50m)
and the pH gRgmaidisisted to 6.5 by the addition of 48% sodi um hydr oxi de

soLut i on. The SOl UL O i b IRl BebtE ol 3 Y B o
mai nt ai ni ngahd aydrbtradrictac (Sy1miheere stirred together inv&aePABBEnded by an ice
E(C):I/p ﬁsggl ?nzg%lﬁr @I!%d ?%%ﬂﬁcgﬁt %?gagso(&fumd'ﬁ%rgx%je' EJF&u‘Z';X qg %)l('rlndaescﬁt?uloﬂtalllparl}he ;I;he
5 Brilliant Yellow paper. The solution was then cooled to 0-5°C and a further amount
(5.1ml) of hydrachloric acid was added. A solution of sodium nitrite {1.56g) in deionised
water (5ml) 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 mi of 10% sulphamic acid solution.
3-Methyl-1-(4'-sulphophenyl)pyrazol-5-one (5.6g) was added to deionised
10 water (50ml) and the pH was adjusted to 6.5 by the addition of 48% sodium hydroxide
soiution. 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.
15 The reaction mixture was then heated to 90°C and a solution of calcium
chioride (32g 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
chloride-free with deionised water (1000ml) and dried giving 4.2g of a yellow solid.

20



overni ght at room tenperature. - The reaction m xture was
then heated to 90C and a sol ution of cal cium chloride (32g CaCl [err]

in 40m water) was added all at—ence_angd thgenixture stirred for a 5
further 3 hours at 90[err]C. TABISTPRE ‘
product was wesbezsss  chl oride- f ride WFH de

n filtered hot and the

oni sed wat er PCOEBAFH283Nnd
dried giving 9.1g of a greenisti=Vell ow sol id. Exanple 2 10
2- Am no- 4- (t ol uene- 4- sul phonyl am no) - benzene sul phoni ¢ acid (6.85g),

dei oni and hydrochl oric aci 8 (5.1m) were stirred together
in a vi@ﬂwﬂwju!‘hgﬂqmunded by an ice bath, followed by sufficient 48%
sodi um Rydt on to form a%on al kaline to Brilliant

Yel | ow paper. The solution was then coole .5[err]C and a further

anount (5.1m ) of hydrochloric acid was added. A solution of sodiumnitrite
15 (1.56g) in,deionised,water (5 wa .l _at once and the m xture
was stirred at1' 0-5[@]l Fﬁ:p’fr om%‘g ‘Fﬂ"?sf’s?.%g@g‘é‘gé&m %ite was then renoved
by adding a few nl of 10% sul phar‘g’ cid solution.

3- Met hyl - 1- (3' - sul phophenyl ) pyrazol - 550 (6.58g) was added to deionised
water (50m ) and the pH was adj US yETR{ 0 6.5 by the addition of 48% sodi um
hydr oxi de 20 solution. The sol ut WasnNthen stirred at O0-5[err] C and the

di azo suspensi on obtai ned as ri bed added over 10 m nutes
whilst maintaining the pH at 6.5 By the a i bf 48% sodi um

hydr oxi de sol ution. The couplingZm xture was th /n tirred over ni ght at
roomtenperature. The rﬁﬁ on Ni xture was then heated
to 90[err]C and a solution of calcium?25 chlforid¢ (30g CaCl[err] in 40m
wat er) was 1dded all at once and the mixture stirfed for a further 3
hours at 90[err]C. The m xture was then filtered”M and the product was
washed chloride-free with dei oni sed wat er ®m ) and dried giving
12g of an .orange-yell ow sol i d.

SO;H

15 wherain Z represents a substituent selected from Cl, Br, F, NO, SO,R, CO,R, NHSO,R'
and NHCOR" in which R and R are hydrocarby! groups and the sulphonic acid group in
ring A is in the 3- or 4-position relative to the pyrazoly! group, said compound being in
the form of a salt.

20 2. A compound accarding to claim 1 wherein the salt is a metal salt or a salt

of a nitrogenous bass.

3. A compound according to claim 2 wherein the salt is a calcium salt.
25 4. A compound according to claim 3 having the formula :
SO; ]
N=N
CH;
Z \
/ N C32+

30 HO N’

S0y ]
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30 Example 3 2- Ani no- 4- benzoyl anmi nobenzene sul phonic
ae-l—d—(—S—Wm{—er —B0H-)—a
were stirred-together in_a vpeenl ru”ﬂu-\:Eed by -an ice bath, followed

by sufficient 48% sodiu nTHWSHEEHH%(ﬁEﬁNl nto forma sol ution al kaline

to Brilli @mgp%gsow paper . TI‘R!EH_(NCEDI on s then cool ed t&ﬁcﬂsﬁwc and a
further anoun L—WO-961 22333 -

PCT/ GB95/ 02832

(5.1 m) of hydrochloric acid was added.g A sol ution of sodium n| tri t

(1.56g) in deionised water (5m) was added al | Emﬁl iﬂltﬂL
m xture was stirred at O-5[err]C for 30 m ns. s then

renoved by whaedimg is aé eafimdd iokiaibd% sul pham ¢ acid sol ution.

3-Met hyl -1 - (3" -sul phophenyl ) pyrazol -5-one (6.58g) was added to deionised 5
water (50m ) and the pH was adjusted to 6.5 by the addition of 48% sodi um
hydr oxi de 5. sol ut iAonethddhéor sk preparationasf ainlazn pstaizolnmicmp@na[asrde}iﬁbcand t he
di azo susp | C m nut es
w1t rm L SR ASRAL RS wazotgd 3 bHRGeS SH il SRE s ALl

hydr oxi & sol uti on. The coupling m xt urestg@ then stirred

NH;

10
wherein Z is as defined in ctaim 1 and coupling the rasulting diazo compound with a
' sulphonated 3-methyl-1-phenylpyrazol-5-one of the formula :

CH;

{
15 /
HO N

SO3;H
20
wherein the sulphonic acid group is in the 3- or 4-position relative to the pyrazolyl group,

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

6. A method according to claim 5§ wherein the substituted sulphonated

25 aniline comprises 2-amino-4-chlorobenzene sulphonic acid.

7. A method according to claim 5 or claim & wherein the sulphonated 3-
methyl-1-phenylpyrazol-5-one comprises 3-methyl-1-(3'-sulphophenyl)pyrazol-5-one.

30 8. The use of an azo pyrazolone compound as defined in glaim 1 as a

pigment.
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over ni ghtv@atemoess t enperature. 10 The reacti orp@T/IBISE2833

then heated to 90[err]C and a sol ution of2 cal ci um chl oride (30g
CaCl[err] in 40m water) was added all at once and the m xture stirred for
a further 3 hours at 90[err]C. The mixture was then filtered hot and

the product was washgd apove meRliHdURgddi€Bighlehtt £181RRESAH sURLRI fof 00N ) and
dried giving 2.7g of a greenish-yellow soli1d.” 15 Exanple 4

2- Ani no- arogiuctiasbefiTeedish-yellqphenidrations et (thas8g), bateifoundtodt graerish(ystew phades
and hydr Ll I > St . I ssel rr n
"Ce pat niadnd SideBE i AR S RE PRl RaCh AT Bho BIELRUIAES B 8
(5m ) wasbtatheedronh theadonpuueda hdreifagte?Gefinedxt ure was stirred at 0-5[err]C
for 30 mins. Exces nitri}e was then renpved by addi ng 2 fe¥v m,. of 10%
sul phani ¢ acid sol F%’H!ng y, the invention provides an azo pyrazolone compound of the formula :
3- Met hyl - 1- (3" - sul phophenyl Lpyrazol - 5-one (6.58g) was added to dei oni sed
wat er (50m ) and the pH was atljusted to 6.5 by the addition of 48% sodi um
hydr oxi de sol ution K ion was then stirred at 0-5[err]C and the
di azo suspensi on obt ai nk escri bed above was added over 10 m nutes
whi | st maintaining the t heCHs addi ti on of 48% sodi um

hydr oxi de. The coupl i ngt m xture was n stirred overnight at room

t enper at ur e. no P& reaction mxture was then heated to
90[err]C and a solution of calcium M chlori dé’(BOg CaCl[err] in 40m

wat er) was added all at once and the g xture stirred for a 30 further 3
hours at 90[err]C. The m xture was filtered hot and the product was
washed chloride-free with dei oRj sed water (1000m ) and dried giving

6. 0g of an orange-yel |l ow solid. SO4H

K)

wherein Z represents a substituent selected from Cl, Br, F, NO,, SO,R, CO,R, NHSO,R" and
NHCOR' in which R is hydrocarbyi, R' is aryl and the sulphonic acid group of ring A is in the 3-
position relative to the pyrazolyl group, said compound being in the form’of a salt.

The salt of the azo pyrazolone compound of Formula 1 may be a metal salt, for
example an alkali metal, alkaline earth metal or heavy metal sait, or a salt of a nitrogenous
base, for example a primary, secondary or tertiary amine or quaternary ammonium salt,
particularly useful pigments being the salts of barium, strontium, manganese, magnesium,

sodium and, especially, calcium.
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Exanpl e 5 - 2- Am no- 4- c:?ﬂ or obenzene sul phoni ¢ acid
(4.14g), deionised water (50m) and hydrochloric acid (5.1m) were
stirred together | a vessel surro bat h, followed by
sufficient 48% sodi ﬁﬁeﬁﬁaFB%paﬁn%so&ng? Bwe%/t@”fq@rv”%%? grdeion alkaline to 5
Brilliant Yellow paper. The solution was then cool-ed to O-5[err]C and a
further amount | (5394 ) of hydrochloric acid was added. A sol ution of

sodiumnitrite (1.5 i n deioni sed wat er (5m ) was added all at once
and the m xturg wag d pat O-5[err]C for {30 mns. Excess nitrite
was then renovegd b ding a few m of 10% syl phami ¢ acid sol ution.

3- Met hyl - 1- (4" -{sul phophenyl ) pyr Cne (5)/69) was added to deionised 10
water (50m ) and the pH was adj us to 6.5 by the addition of 48% sodi um

hydr oxi de sol ution. The sol was then sticitted at 0#5[err]C and the
di azo suspensi gn obt ai ned as HO scri bed above was added over 10 m ns
whil st maintaining the pH at 6.5 by} the addi tion of 48% sodi um

hydr oxi de sol utli on. The coupling mxture was|then stirred over ni ght at
room t enperaturje. 15 he rea¢tion m xture was then heated
to 90C and a sqlution of cal cium oride (32g CaCl[err] in 40m

wat er) was addgd aII at once and the nmiXturejstirred for a further 3
hours at 90Lerr . The m xture was then filtered hot and the pr OdUCfR was
washed WhergipZdppiggents S UpsttHetsetRst ettt & T 188 mO:Rak&@-Br NE® Ry 2RE

4.29 of apEbROW Watd B-and R' are hydrocarbyl.
R is preferably alkyl, for example C,z-alkyl and R’ is preferably aryl, for example
phenyl or toiyl.
The azo pyrazolone compounds of the invention may be prepared by diazotising

a substituted sulphonated aniline of the formula :

SO4H

NH; 3

wherein Z is as defined above and coupling the resulting diazo compound with 3-methyl-1-(3'-
sulphophenyl)pyrazol-5-one, and converting the resulting monoazo compound to the desired

salt form.

Qu. ..JL"'A&,L{\II , l ("rl: ET
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CLAIMS 1. - An azo pyrazol one co‘hpound of the fornul a:

The diazotisation and coupling reactions may be performed in a conventional
manner appropriate to the'classes of compound being used.

The preferred substituted sulphonated aniline for use in preparing the
compounds of the invention is 2-amino-4-chlorobenzene sulphonic acid.

It is often convenient to prepare the compound of Formula 1 in the form of a
sodium salt and then to convert the sodium salt to, for example, an alkaline earth or heavy
metal lake by adding the required amount of a water-soluble alkaline earth or heavy metal sait,
usually in the form of an aqueous solution.

Surface active agents and/or organic solvents may optionally be present during
the synthesis of the compound of Formula 1 and/or during precipitation of the pigment.

The compounds of the invention, which may be subjected to conventional milling
operations and/or thermal treatments in order to provide products of the desired particle size
and/or crystal structure, are useful yellow pigments which may be used in conventional
manner. In particular, they may be used alone or in conjunction with other pigments for the
coloration of plastics materials, for example polyvinyl chloride, polyolefins, polystyrene and ABS
where they exhibit excellent properties. The compounds of the invention are also valuable for
the pigmentation of surface coatings.

The invention is illustrated but not limited by the following Examples.

Example 1
2-Amino-4-chlorobenzene sulphonic acid (4.15g), 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 solution was then cooled to 0-5°C and a further amount (5.1ml) of hydrochloric acid was
added. A solution of sodiurﬁ nitrite (1.56g) in de-ionised water (5m!) was added all at once and
the mixture was stirred at 3-5°C for 30 mins. Excess nitrite was then removed by adding a few
m! of 10% sulphamic acid solution.

3-Methyl-1-(3'-sulphophenyl)pyrazol-5-one (5.4g) was added to de-ionised
water (50ml) and the pH was adjusted to 6.5 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
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wherein Z represents a substituent selected from Ci, Br, F, NO,, SO,R, CO,R, NHSO,R" and
NHCOR' in which R is a hydrocarbyl group, R' is aryl and the sulphonic acid group in ring A is
in the 3- position relative to the pyrazolyl group, said compound being in the form of a salt.

2. A compound according to claim 1 wherein R' is pheny! or-to!yl.

3 A compound according to either 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 salit.




Terr] WRH23332 r ﬂl\“{ ‘Mm i tuent sel ected from CPCTEBROF0289C2,
SO2R, COZR NHSOZR[ err] ip which Rand R are hydrocar byl
groups. A corrpound according to claim5 wherein Z represents a
substrtuent selected fromd, Br, F, N2, SO2R, CO2R, N 1

\CEATRET SOEET

NHCOR[ ers] in whic Rrpgwi&%w a‘r?‘gf err] s aryl. 7.

for the Dreparati dn°sf" ~conpound as defr n d In claim

whi ch conprises diazotising a substituted sul phonated anifl iine2 of jijihass7
f or mul a: S04 SO 3H |
CH,
7 >/"\<N .
HO N
S04

wherein Z represents a substituent selected from Cl, Br, F, NO,, SO,R, CO,R, NHSO,R" and
NHCOR' in which R and R' are hydrocarby! groups.

6. A compound according to claim 5 wherein Z represents a substituent selected
from Cl, Br, F, NO,, SO,R, CO,R, NHSO,R" and NHCOR' in which R is alkyl and R' is aryl.

7. A method for the preparation of an azo pyrazolone compound as defined in claim

1 which comprises diazotising a substituted suiphonated aniline of the fc;rmuia :

SOH

wherein Z is as defined in claim 1 and coupling the resulting diazo compound with 3-methyi-1-
(3'-sulphophenyl)pyrazol-5-one, and converting the resulting monoazo compound to the desired

salt form.

8. A method according to claim 7 wherein the substituted suiphonated aniline

comprises 2-amino-4-chiorobenzene sulphonic acid.

9. The use of an azo pyrazolone compound as defined in claim 1 as a pigment.
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NHSO:R! and NHCOR! in which R and R! are hydrocarbyl groups
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to the pyrazoly] group, seid compound being in the form of a salt, and
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