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This invention relates #,» ~~9--.o P.igments and more particularly to 

orange pigments of the azo pyrazolon•_: .• , •• : · 

The UH of pigmaita "' ~ ~ur;na of plastics materials is well known. 

For the production of orange cotorat1f,~, ·~ h,~ .tJ,en traditional to employ inorganic 

5 pigments such as cadmiums, lead ch~fia ... ~ molybdate oranges but these are now 

being phased out bacauae of anviron~I :pr,S~ures. Organic pigments that have 
. ·~ . ,: . . . . . .. . . 

10 

15 

20 

been proposed as replacements for the• in~rgatjlc materials have not beai found 

entirely satisfactory In all of the majo~;pqly,n.r;~f,es. especlaly in respect of their heat . ·. : .· ... 

stability. 
. . 

It has now been found:"" car1atn · prganlc pigments of the azo 

pyrazolone series are charactertsed ~ tx~llef\t tteat stability, light stability, and bleed 
. ..,,.,. : ~ . -· ·' . . . 

fastness when used in a wide range cit 91~• ·m•rials. 
'. :· ;_ ·' ~: .... . ··~ 

Accordingly, the lnventton:pfC>Vi~s an azo pyrazolona compound of the 

formula: 

(1) 

in the forri'I of a satt. 

The salts of the comp~·· of F~nnula 1 may exhibit polyphonnism and, 
.: -·-.·.··· ". ... ·.· 

25 where this -is the case, the various poly,'*~rphlc farms are regarded as. within the scope 
.. > ·. ·: 

of the invention. ....... . . 

Particularly ac:Jvantag8qMB:'.PE>mpq~nds of Formula 1 in •rms of superior . :. _, .·· ...... · .. 

heat and light stability are compaun~·'Jrl,wl,1c11;"8 sulphonic acid group of the 
. .· , ..... 

naphthalen~ nucleus Is present In the·+:~r ~pc).sition relative to the azo link and the 
... · .. _;,_ : .. ' .. · 

30 sulphonic acid group of the benzene tj"'·-~ p~nt in the 3- or 4-positlan relative to the 

pyrazoly~ group,. 

;' 
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The_afa-:1. 
' .• ~1.1 _, ~• 

.. 4.• 12 
-~~ ' • ••• ·~ 'f. . . 
·.~Jriil' 

.. . ~.: otcie compound of Formula 1 may be a metal 
salt, for example, an alkali metal, alkalne earth metal or heavy metal salt, or a salt of a · ·.• · · I .' .:1 ..• ,,.\\ '· 
nitrogenous base, for example a primary, secondary or tertiary amine or quaternary i ,.. . 

ammonium salt, parti~ularly useful ~igrnents being the salts of barium, strontium, 
5 manganese. magnesi1,1m, sodium and~ 81pacia11y. calcium • 

. ·L!'1 .., •. · ;,··· ,. 
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The most preferred com~nds of the invention have the formula : 

•N 

4 
Q,,2+ (2) 

I 
Oi 

wherein the sulphon~te group of the .naphthalene nucleus is in the 4- or 6-pasition 
relative to the azo group. 

The azo pyrazolone compounds of the invention may be prepared by 
20 diazotising a naphthylamlne sulphonlc acid of the formula : 

25 

30 

(3) 

and coupling the resulting diazo compound with a sulphonated 3-methyl-1-
phenylpyrazol-S..one of the formula : 

(4) 
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and converting the resuftmg m~oazc{Cqrnpqu{lc{to th~ de.1~ aalt fonn. 
·: · ;· . · ·· · · ~. -_·.... : :-~ ·.:}t;_r ~f~.:·/~-L-:: ::~ ;: ·.-.. :~::_·: ·.: · . .. :·. ~ . ,:--- . . .. · ""=. • :. 

The diazotisatio~ and gaQPl!ng ~ona may be performed in a 
. : ·· .. : : ··.·:· :, .. ?! 'tr): 1. : ~-:·. ·... ~-~'.!"· ; : .• · .• ·... ..-.·:·> ·· -· · - · · · · 

conventional manner appropl'i&te ta_ttjtt;~_, qfcomPound being used. 
·: • . = •· ~ ;··_--: .. /· .•• ~~;~--\~~:·n.·.:·i·:{if-;~~-~ :: .. :.. :·':·:· ··-. ,... : ... _- -.. 

The p~ "!llSJhthYf .. n,)!~• ~fp~nic· acids for uae in preparing the 

5 compounds of~ invantio~ .a 1~!~~~:~~'.,~~~-~1c· ~Cid ·and 1~hthylamlne­
&-sulphonic acid whilst the preferred ~~~Jng gDl'nPOn8ntS are 3-methvJ-1-(4'­

sulphophenyl)pyrazol-5-one-and, ea~I~ ~~yl-1-(3'-..ulphophenyl)pyrazol-S-one. 
• • / ... ·• ••. v . 

It is often· conv8"ie,nl to. ~'1!P"r8 ;tliit compound of Formula 1 in the form 

of a sodium salt and t_., ~artth~~':uirt 11~ttto,·foi'41eample, an alkallna earth or 

10 heavy metal lake by adding,.the ,..,~ •.,,oti~i,cd '* Wat.;~~luble alkaline earth metal 
.. . . ~ :. . . . ·: . ·:. . .~::.- . 

15 

or heavy· metal salt, usually in the foqn .C,Jf a" •queou• solution. 
.. . -· .. _,.. . .· ·' . 

. .. 
Surface active ~ @h~or 9f'911nic solve"'8 may optionany be present 

- . . .. ·.· .\'"" . . . . 

during the synthesis of the com~ ~ Fonnul~ 1 and/or during Precipitation of the 

pigment. 

The compounds of thai.l~ntion. Vlhich may be subjected to conventional 

milling operations and/or thermal 1ra•111s In· oRler to provide products of the desired 

particle size andlor cryafal' at~~~;~~ ~,:~~a ~lg~ra whic~ may l>~~usad in 

conventional manner. In particular, ttaeY rnay be used aione or in conjunction with other 
··. . · .-· ·· :· :: =· ... :~ :·:·· . .... J·~~--~1~·-;.j(::~~:-.. ::::~· ~·· .· . · ... :··. ·: r·,··;· ·:: .. .- .. , .. 

pigments for the coloration of p!asti~ ~--ri~!I. for example polyvinyl chloride, 
. ·. · . :···:;; ~·-·:-1 .. ·1,·:-:::t-:: .. ·'.·'~·"':-"'"~::: -~}~.~·t.·.'· :~~::·:\.~-:~·:.:-~:: :::·.:. ·.;··:::·'. ··:·-~::, '._;._.,,:·:• '.• .. -.•:;. .. : .. r. ::-:.':~ .. ,_ • 

20 polyoleflna, polyatyrane and ABS wlw.i~ they ex!'llbit excellent properties. The 

compounds of the invention are allO vllluat)le for the plgmenta.tion of surface coatings. 

The invrion is i~~:t>':'f not limited by the following Examples. 

Example 1 

25 1-Naphthyl11mine-6-au!P"°'1ic •?d (4.48g). de-ioniled water (SOml) and 

hydrochloric acid (5~1 mi> ~re -rre~i' ~'iri a ~ :~urrouncted by an ice-bath, 
~ .,. ·.· . ~ . . . . 

followed by sufficient 48% sodium hydroxide ~Olution to form a solution alkaline to 
::· ..... : . 

Brilliant Yellow paper. The solution,.,,,,.~ then.copied to o-s•c and a further amount 

(5.1ml) of hydrochloric acid was a~~,. A. aotuHon of sodium nitrite (1.56g) in de-ionised 
' · . .;· .:·· . 

30 water (5ml) was added all at once -.,d'tt)• -m~re was stirred at o-s•c for 30 mins. 

Excess nitrite was then removed by ad.di~ a few ml of 10% sulphamlc acid solution. 

3-Melhyl-1-(3'-aulphoph~l)'pyrQol-5-one (5.4g) was added to de-
. . ,; , .. 

ionised water (50ml) and the pH ~ ~jlJ~ to 8.5 by the addition of 48% sodium 
. . .· . 

hydroxide solution. The solution ~ tf1en sti~ at 0-s•c anct the diazo suspension 

.. ; 
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\ -~; ';.: .·~ t;I j 
obtained as described above ~J~ ~u ••r 10 .mins whilst maintaining the. pH at 6.5 . ': .. ··., .. t, _.;:. . ,. 
by the addition of 48% sodium hydro~, aofutlori. The coupling mixture was then 

stirred ovamight at room tamp .. ture. 

The reaction mixture W. than heated to &o•c and a solution of calcium 

5 chloride (32g cacii in 40ml water) was added au ·at. once and the mixture stirred for a 
further 3 hours at so•c. The mixtur8 .. W.s then fiaterid hot and the product was washed 

chloride-free with de-ionised water (10~1) and dried giving 7.3g of an orange solid. 

Exampla2 

1 o 1-Naphthylamine-4-aulphanic acid. sodium salt (6.14g), deionised water 
(SOml) and hydrochloric acid (5.1 ml) were stirred together in a vessel surrounded by an 
ice bath, followed by sufllcfent 48% sodium hydroxide solution to form a solution alkaline 
to Briliant Yellow paper. The solution was than cooled to 0-5•c and a further amount 

(5.1ml) of hydrochloric acid was added. A solution of sodium nitrite (1.58g) in deionised 
15 water (5ml) was added all at once and the mixture was stirred at 0-s•c for 30 mins. 

Excess nitrite was then removed by adding a few mf of 10% sulphamic acid solution. 

3-Methyt-1-(3'·8Ulphophenyl)pyrazol-5-one (6.08g) 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 o.s•c and the diazo suspension obtained as 

20 described above was added over 10 mlns whilst maintaining the pH at 6.5 by the 

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

overnight at room temperature. 

The reaction mixture was than heated to 90°0 and a solution of calcium 
chloride (32g CaCl2 in 40ml water) was added all at once and the mixture stirred for a 

25 further 3 hours at 90-C. The mixture was than filtered hot and the product was washed 
chloride-free with deionised water (1000ml) and dried giving 8.4g of a orange solid. 

Exa.mplt3 

1-Naphthylamine+sulphonic acid, sodium salt (5.74g), deionised water 
30 (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 sodium nitrite (1.56g) in deionised 
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_ water (Sml) was ad~_ all .at once art.fl I~ ml~ffl '('&~- st~IT~ l!i o-s•c for 30 mins. 

Excess nitrite.was then removed a,V ;d~ii)G '~ ni1of10%.-.ulpt.1.am~ acid solution. 

3-Mathyl-1·(4'-sulp~o~t.Yi)-~~~l-kna (S.Sg) .na~ added to deionised 
. ·.· .. · ._.· ... ··: ···.:_:·-: f"·,;·~~--·.: .. ~}::·:··.' .... _:·.:~~ .. ··:~·. ... ·.:.·,: .. ··'·._· -: . .. 

water (50ml) and the pH was·~~~~'~ b,y-~e •dditio~ of48% sodium hydroxide 

5 solution. The solution~-·~~-~ ,.~c,:~;; ~d"tb&'~azo suspension o*ined as 
'. ·. . ·. ~: · .. _,·.~ ... ;-: :··. ···t ·:._,~·-:·:: :: ,··.'.~:-· :·-:_: ~-. . : .. : __ .··· ·~:. : . 

described above was add~ over 10. lni"8 wt'lil$t rn.-ining the pH at 8.S by the 
··. , .. ' :: ·:. ;·-:;;··. -· .. '· · .. :· <:·· ): ;.._ .-.·~ ·.·. :· _::· ·. . ./·=-~· .·. .. . ·:" 

addition of 48% sodium hydroxide solutfo11. Tiie coupling mixture was than stirred 

ovemight at room temperature. 

The reaction mixture vial then heated to so•c and a solutiOn of calcium 

10 chloride cs2Q caClz-~-4~~ .. ~,:'~;~:~~d.i-~1i_:at ~~~ ~n~·l._ mixtura ~rred for a 
. ··.· . . ....• ·· ... · . . . ·. . ... -· 

further 3 hours at eo•c.- ,,,;.-·m1Xluf. •& the11 1' .. red hot and the product was washed 

chlorid•frea wlh deionised'~ 'c1Qo9~1) ~nd cjrled gMng 3.4g of an orange solid. 
. .. . . . ... '-. . .. . . . . 
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CLAIMS 
~ .. 

1. An azo pyrazotone compound of the formula : 

5 

10 

in the form of a salt. 

;:·f:iis"s-HEEr· iiAs aEEN 
REPLACED 
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15 z. 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 
20 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 : 

25 

30 
Ca2+ 
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wherein the sulphonate group In the naphttialene nucleus la in the 4- or 6-posltion 

relative to the azo link. 

6. A method for the prep~l'l!~n af an azo pyrazolone compound as defined 

5 in claim 1 which comprises dlllZOtfslrig a, naphthylamlne sulphonic acid of the formula : 

10 

15 

20 

25 

and coupling the resulting. diazo compound with a sulphonated 3-methyl-1-

phenylpyrazol-5-oiie o1 the formula : 

CH3 

-0.-.-, ..... 'I N 
- HO.-··._ ~· .. 

(~s~ v- -
and converting the resulting mono~o compo1.1n~ to the desired salt form. 

7. A method according to claim 6 whe~in the naphthylamlne sulphonic acid 
. . . . -

comprises 1-naphthylamine-4-sulphonic acid and/or 1-naphthylamine-6-sulphonic acid. 

8. A method according to claim 8 or: claim 7 wherein the sulphonated 3-

methyl-1-phenylpyrazol-~one comprieell 3-melhyl-1·(4''.'.sulphophenYl}pyrazol-5-one 

and/or 3-methyl-1-(3'-sulphophanyl)pyrazol-5-one. 

30 9. The use of an azo pyrazolona compound as defined in 
-. 

claim 1 as a pigment. 

111111rrnr 
I . • ~ : •. : - . ~. •::: ~·· ,.· • ,° '. 
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