MONQAZO Pl GVENTS This invention rel ates to nonoazo

pLagrent s _and nore particularly to or ange pi grrent's of the azo pyrazol one

seri es. The use of pignentg Jﬂg T

materials is well known. For the productfi BERN §r ations, it
has been traditional to enploy inorganic 5 fdLgoen 5 as cadmiuns, lead -
chrones date oranges but these are now bel Shsanssis Out .
because yg% onment al pressures. Organic pigments that have % been \
proposed as replacenents for these inoriganic materials have not been found
entirely satisfactory in all of the major polyner types, especially in ™~
respect of their heat stabilit 10 It has now been

found that certain organic pi gnmwm pyrazol one series are
characterised by excellent heat stabili ty,: light stability, and bl eed

fast ness when used in a wide range; af. plastics materials.

Accordingly, the inVbigiave GMW°WWMBP@)H@'%B§MU tof t he
formul a: Igrange pigments of the azo pyrazolo ne series. "
Lerr] The use of pigments for the' oolounng of plastics materials is well known.
For the production of orange colorations lt hee been traditional to employ inorganic
5 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

stabifity.

10 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 provndes an azo pyrazolone compound of the

formula :
15

1

20

in the form ofa salt
The salts of the compounds of Formula 1 may exhibit polyphormnsm and,
25 where this is the case, the various polymotphlc fonns are regetded as within the scope
of the invention. e _
- 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-posmon relative to the azo link and the
30 sulphomo ecid group of the benzene nng |s present in the 3- or 4-positlon relative to the

pyrezolyl group
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inthe formof a salt. The salts of the conpounds of
Formula 1 may exhi bit pol yphormsm and. 25 where this is the case, the

various polynorphic forns are regarded as within the scope of the
nventi on. Particul arly advant ageous comnpounds of Fornul a
in terns of gﬁﬂ',g{ heat and |ight stability are conpopypganidhdii Ch

tthe sul phoni c ‘Zf:‘l group of the napht hal ene nucl eus is preseﬁ?él n the

t he 30 sul phonic acid group

4- or 6-position relative to the azZQ.)
: 4position relativetothe

of the benzene ring is present in,

pyrazolyl gr oup.
Insert for PO &t ofishe it .Ioiiyfwmmmgfc@raphw mep e alrBatal

t[3
(1994) di scl 05 a6l bbinpie: uhmnm&a amaaaa&wk,_wsr Ry ibtal S8h,"oF SR B B9
sodium and po a?tSI anc abase for example a primary, Qecondary or tertiary amine or quaternary
ammonium salt, partlcularly useful plgmenn being the salts of barium, strontium,

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

=N
CHy
10 y i/
HO .
6 4

15

.NKy
be

st 2

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
20 diazotising a naphthylamine sulphonic acid of the formula :

NH;
-l

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

H
30
N

25



Eur opean patent EP 0 225 553 di scloses certain isoneri-c azopyrazol ones as

the_calciumsalis WO 96/ 22334
PCT/ GB95/ 02833 The salt of the aze pyrazorlone

- conpound of Fornmula 1 may be a netal salt, for exanple, an alkali
metal, alkaline earth nmetal or heavy netal salt, or a salt of a
Ni trogenoyso fgassq fOr exanple a prinary, secondary or tergcréhosagesyc or
guat er nary ammoni um salt, particularly useful pignments being the

salts of barium strontium 5 nangan8se, magnesi um sodium and,
especi al 'y cal cium The rmst preferred corrpounds of the
i nventi-on have 't he fornula; 10: o 5- [I r]
X and oonverlmg the reeulﬂng rnonoa_zo e desred ealt form
ling reeouone mey be performed m a

| The diazotisation and ¢o
conventlonal manner appro_orlate_ to } sas of compound belng uoed
'o_aoide for use in prepenng the
"'_'I'ohonlo aeid and 1:naphthylamine-
G-eulphornc acid whilot the preferred [ ','ing oomponents are 3-methyl-1-(4'
eulphophenyl)pyrazol-s-one and, espeolal& 3-methyl- -(3-sulphophenyl)pyrazol-5-one.

Itis oﬂen convenient to p _pere the compound of Formula 1 in the form
of a sodium salt and then convert the:sodium salt to, for example, an alkaline earth or

10 heavy metal Iake by adding the required .-.m.'m of a water-soluble alkaiine earth metal

" or heavy ‘metal salt, usually in the fo: of an aqueouo solution _

Surface ectlve egenls andlor orgamc solvents may optionally be present
dunng the synthesis of the oompound of Formula 1 and/or durlng precipitation of the
pigment.

15 The compounds of the inyentlon whloh may be subjected to oonventional
milling operatlons and/or thermel treetmento In_ order to provide produots of the desined
particle size and/or oryelél‘etructure. ere'ueeful orange plgmerle whlch may be used in
conventional manner In perllouler. they may be_ ueed alone or ln conjunouon wnth other

polyoleﬂne, polyetyrene and ABs'where _hey exi ll'exoellent properoes The o
compounds of the lnvenuon are aiso _va_luab__le for the pigmentation of surface coatings.
The invention is lllustretedbut not limited by the following Examples.

20

Example 1
25 1-Nephthylemme-6-sulphomo_' aold (4 489). de-ionised water (50ml) and

hydrochloric acid (5.1mi) were stirred togelher in a vossel surrounded by an ice-bath,
followed by sufficient 48% sodium hydroxide solullon to form a solution alkaline to
Brilliant Yeliow paper. The solution was then oooled to 0-5°C and a further amount
(5.1ml) of hydrochloric acid was added _ ”,:,soluﬁon of sodium nitrite (1.56g) in de-ionised
30 water (5ml) was added all at once end the mixture was stired at 0-5°C for 30 mins.
Excess nitrite was then removed by addmg a few mi of 10% sulphamic acid solution.
3-Methyl-1 -(3'-oulphophenyl) pyrezol-s-one (5.4g) was added to de-
ionised water (50ml) and the pl-l 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

K,



15 wherei n the sul phonate group of the naphthal ene nucleus is in the
4- or 6-position relative to the azo. gr.oup. . The
azo pyrazol one conpounds of the invention may be prepared by 20 di azoti sing
a napht hyl am ne sul phonic acid of the fornul a:

[err] 25 ,‘am‘coupl ing the resulting diazo conpound wipch/gBes/o2833

sul phonat ed 3- nethyl phenyl pyrazol - 5-one of the formnul a: 30

(*4) e }‘ p
3 es!
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
5§ 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 |
10 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
15 water (Smi) 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
20 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
25 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

30 (50ml) and hydrochloric acid (5. fml) 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



WD 96/ 22334 :
PCT/ GB95/.02833. ' 3

and converting the T resul ting nonoaze; conpound to the desired salt torm

The di azotisation and coupling reactlons smayibe perfornmed in a
conventional - manner appropriate to the cliasses of conpound bei.ng used.

The prefeﬁkﬁgp%gghthylan1ne sul phoni c ‘aci'ds for use in ppeRRiaosassdire 5
conmpounds 0 € invention are 1-naphthyl am ne-4-sul phonic acid and

1- napht hyl am ne- 6- sul phonic acid &hilst the preferred coupling
conponents are 3-nethyl-1-(4'- sulphophenyl)pyrazol 5- one and,
especi al 'y -3-met hy-1- (3'-sul phophenyl ) pyrazol - 5-o0n It
i s often cwatee(fralhwas gddad-ailat @“@Q\Eﬂ‘z.. _&H@W’Wﬁﬁ&ﬂclﬁf:i%'“#orm

of a sodi ua&%&h«&awsm ﬁmwsas,rh ewmmmmm&.ﬁa aBMBRAG, 2N
al kaline earth or eavy netal 1ake p; addin __--t he requi red amount of a
wat er - sol ubl e al kal |3TU°3‘H(V‘1'(1"R\!'PM PYRIzohd 5139) wes adged todejonised |  { he

form of anwagy esu ﬁi?l tua ipPwas aqiunteg 06.5 by the addmbnsufm Sodigini maroament S

and/or qrganic-s na fral oy . du synt hesi s
of the éb 3@ &¥ 8§Hdﬁ T Uy B : 5 01 @P‘ﬁhé?é%
pi gn”e nt. d 1ﬁascribed above was'ﬁildeﬁ mcllo[rm ahilst h&mttiniﬂo Ihan/ atlBLSCHy they be
subj ecte onve m T er or treatnents
in order t M&gg‘b?%ﬁ'mp%drﬂ’f“‘f ﬁ‘ﬁ“‘@gs .0'588%“5"%%3’31’? Q'F%%gnd/ or
crystal st ousrhightcat rwmmupiatureor ange- pi gnents whi ch may be used In
The readion mlxture was then heated to 90"0 and a solution of calcium
10 chloride (329 CaCI, in 4Dml water) was addad all at onca and the mixture stirred for a
furthar 3 hours at 9o'c The mlxtm'e was then ﬁltsred hot Il‘ld the product was washed
chlonde-free with delonised watar (1000m|) and drlad givmg 3 49 of an oranga solid.




conventional manner. In particular, they may be used alone or in

conjunction with other™ pi | oration of.plasties -
materials, for exanple pol yvi rﬁm“HmnHHﬂnatim:pol yol ef i ng, THI®ISHEET HASBERN
ABS where they exhibit excellent properties cony oundsREPLAGEB

I nvention are & .3l uabl e for the pignmentation of surfad

The i nvention: |é§9ﬂ ustrated but not Jimted by the follow ng_ ggﬂgﬁas

25 1- Napht hyl am ne- 6- sul phonl c &cid (4.46g), de- |onsed wat er
(50M ) and hydrochloric acid (5.1m) were stirred together in a vessel
surrounded by an ice-bath, foll owed by sufficient 48% sodi um hydroxi de
solution to forma solution alkaline to CLAIM8I|I|iant Yellow paper. The
sol ution was then cooled to 0-5[efr]C and a further anount (5.1m) of
hydrochloric acjd was added. A solution of sodiumnitrite (1.56g) in
de-ionised 30 hater (5nANAZS PYEARaloNG cpmpguNd;af thefapmulse i xt ure was stirred
at 0-5[err]C for 30 mns. Excess nitrite was then renoved by adding a
fewm of 10 osul pham ¢ acid sol ution.
3- Met hyl - 1- (8" - sul phophenyl ) pyrazol - ed to de-

I oni sed water (50m ) and the pH was g [ e addition of 48%
sodi um hydr oxi de sol uti O!QO Th : mystirred at 0-5[err]C
and the diazo suspension 3S D 9P

5- OnE

PCT/ GB96/ 02833 4
10 SO;H
in the form of a salt.
15 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
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
N=N CH
N 7 HN

S0;

30
Ca2+
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obt ai ned as descri bed above was_added aver 10 nmins whil st maint ai ni ng the ‘
pH at 6.5 y the addition of 48% sodi um hydroxi de solution. The

cmjrl"uuulujnlﬂu"ﬂﬂlgver AT gNt—ar T O0M TENper arure

Th_e reacti:on:n xture wa O[err]C and a|I-H5| e
5 ch1“orrde (329 Cadl [err i'n water) was added 4l t g
m xture rre or a further 3 hours at 90[err ! T
then fi It Ol and the product. was washed chl or1 "
de-i oni sed vvat er (1000m ) and dried giving 7.3g of an orange solid.

Example 2 10 1- Napht hyl am ne- 4- sul phoni ¢ aci.d, sodi um

salt (6. 14g), deionised water .- (50m ) and hydrochloric aci d (5.1m)

were sti rrwhbreloghn Mphqnmfombéhe naphthalanecwcieys isrin the 4- or Beposian h, f ol | owed
by suffciey !am@ |hydr oxi de solution to forma solution al kaline

to Brillian f%evq%gg?ér The solution was then cooled to O-5[err]C and a
further anount (5.1m) of hydrochl ori.c acid was added. A solution of

sodi um nitgite (1. 5@methdd &eithe draﬁ&-owrﬁtab Eihlhnava&nﬁdﬂechaierné& once
and the_m xture was stirred t 0- err 3 Eé snrtrrte
was thefl rigiaimd whjchy ERH‘?TQ’% 'céﬁ‘dd’fgﬁ

3-Met hyl -1- (3 -suI phophenyl ) pyrazol - 5 one(6 Q89) was added to dei onr sed
wat er (50m ) and the pH was adjusted to 6. 5 W2the addition of 48% sodi um
hydr oxi de solution. The solution vwa DAL stirred at O-5[err]C and the
di azo suspensi on obtained as 20, desc 'Ne was added over 10 nins

whi | st mai ntaining the pH at 6. gmﬁs t Q. _ dition of 48% sodi um

hydr oxi de sol uti on. The coupling m xtur® hen stirred over ni ght at
room t ddper at ure. The reaction m xture was then heated

to 90[err] ﬂ%ﬂ' ﬁL hb{md 'ﬁgﬂ gl [err] in 40n

wat er) vvasg;'a Bﬁ" V%duﬁﬂggfagﬁgbﬁ mxture st rreg( y'a 25 further 3

hours at oufesyipyrezolBphenfthefornyas then filtered hot and the product was
washed chloride-free with deioni sed C\A}lci;lt er (1000m ) and dried gi ving

8.4g of a orange solrd

15

20
and converting the resulting monoazo compound to the desired salt 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.

25
8. A method according 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. L :

30 9 The use of an azo pyrazolone compound as defined in
claim 1 as a pigment.
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. -]
- Exanple 3 - 1- Napht hyl am ne- 4- sul phoni ¢ acid, sodium salt

(5.74g), deionised water 30 (50m) and: hyd;r ochloric acid:(5. 1n1) were .
stirred together in a vessel surroundgd by ;an .ice’bath, fol | owed » b»y ;
sufficient 48% sodi um hydroxi de solution tc forma sol ut | on’al kal i ne»  »»
to Brilliant Yell ow paper. The solution was then cooled to O-5[err]C and a
further anount (5.1m) ofmONdrZchPrEMENTS d Was added. A solution of
sodiumnitrite (1.56g) in deionised WO 96/ 22334

PCT/ GB95/ 02833
5 i 0-5 C
(020 ming . T ?ﬁ?*’%‘f‘h‘ﬁ‘*?ﬁ*"mﬁ‘s"*?%%@“&ve%‘%’%a%hlaﬁ"aﬁ%ﬂviav o of 10%

m@mﬁpﬁ the azo pyrazolone series.

3- - 4 to dei oni sed

wat er (50ni) and%@;ﬂ%{ﬁﬂé@%ﬁé{h@ a‘?"%@%&ﬁ? B8 Well keowns odi um

hydr oxiFebe theb proginkctidri orbraiigleceiol'aﬁ‘oh@rit mbééleﬁaaitxmdl%lem &ﬁ&@ahi& and the
i on, obt ai,ned a descri bed above was a ded over 10 m ns

b 0 BRERITS P 33 REMBNS Jorst ghmpynes; A molybeate araaapschut ssecarirens

hydr ox g’ﬁg‘gﬁ%ﬁﬁ%‘“’* bébsuseBHRinvitenAbitaHprasdties.! BiBarit pidrfidhts that RQVE™ N 9Nt at
been proposed as replacements for these inorganic materials have not been found
entirely satisfactory in all of the major polymer types, especially in respect of their heat
stability.

10 It has now been found that certain organic pigments of the azo
pyrazolone series are characterised by excellent heat stability, light stability, and bleed
fastness when used in a wide range of plastics materials.
Accordingly, the invention provides an azo pyrazolone compound of the

formula :

15

N=N CHs
Z }
HST ‘HO [ N 0

20 SO:H

in the form of a sait.

The salts of the compounds of Formula 1 may exhibit polyphormism and,

25 where this is the case, the various polymorphic forms are regarded as within the scope
of the invention.

Particularly advantageous compounds of Formuia 1 in terms of superior
heat and light stébility are compounds in which the sulphonic acid group of the
naphthalene nucleus is present in the 4- or 6-position relative to the azo link and the

30 sulphonic acid group of the benzene ring is present in the 3- or 4-position relative to the

pyrazoly group. REPLACEMENT SHEET
2 1NOV 1994
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The reaction m xture was then heated to 90[err]C and a sol ution of cal ci.um
10 chloride (32g Cal[err] in 40mM water). was added all at once and the
‘mi xture stirred for a further 3 hours at 90[err]C.° The m xtute Wwas.tHen
filtered hot and the product was washed ~ chloride-free w t'h'dei oni sed

wat er MMi ving 3Ag of an orange solid. CLAI V5
1. ns conpound of the formula:
err ' in the formof a salt except for
% err } J. of Chromatography, &55, 187 (199% discloses certa(i%n suefghona?ed azopyrazolones and
the corresponding sodium and potassium salts.

European patent EP 0 225 553 discloses certain isomeric azopyrazolones as the caicium
salits.
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in the formof their sodiumand potassiumsalts. A

gonmpound according to claim1l wherein the sul phonic acid group in the
napht hal ene nucleus is in the 4- or 6- position mlm mﬁmwuﬂnmﬂzo i nk
and the sul phonic acid group In the ben he 3- or
4-position relative to the pyrazolyl

1, An azo pyrazolona compound of the formuia :
CH,

\/N_“/Lﬁl

\ | 7

SO,H

$O,H

in the form of a salt except for

CH,

HO,S O N=NjT\—Tr

. ,N
alEs'

OaH

and

CH

-
. N
O =

SO H
in the form of their sodium and potassium saits.
2. A compound according to claim 1 whersein the sulphonic acid group in the

naphthalene nucleus is in the 4- or 8- position relative te the azo link and the sulphonic acid
group In the benzene ring is in the 3- or 4-pasition relative to the pyrazolyl group.
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3. A compound according to clatrm1or- cl arm2-wherein the salt
i.s a nmetal salt or a salt of a nitrogenou A conpound
according to claim3 wherein the salt is gwﬂﬂﬁu“ﬂaﬁlmmlb A
conmpound according to claim4 having the e iy
N=N [err]

3, A compound aecording to claim 1 or claim 2 wherein the sait is a metal salt ora

salt of & nitrogenous base.

4, A compound according to claim 3 wherein the salt is a calcium salt.
8. A compound according to claim 4 having the formula :
N=N
CH,

C52+

SO3

-

wherein the sulphonats group in the naphthalene nucleus is in the 4- or 8-position relative to
the azo link.

8. A methed for the preparation of an azo pyrazoione compound as defined in
claim 1 which comprises diazotising a naphthylamine sulphonic acid of the formula :

NH,
. F /l
HO
3 NN

and coupling the resuiting diazo compound with a sulphonated 3-methyl-1-phenylpyrazol-S-
one of the formuia :

REPLACEMENT SHEET
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wherein the sul phonate group in the naphthal ene nucleus is in the 4- or

8-position relative to the azo |ink. 6.
preparation of an azo pyrazol one conmpound as def i ned ‘IE
conprises diazotising a naphthyl am ne sul phonic acid 6

W t

[err] and coupling the resulting dlazocwgnpound
3-net hyl - 1- phenyl pyrazol -5- one of th ’

N
HO™ “N~

SO4H
and converting the resuiting monocaze compound to the desired sait form,

7. A method according to ciaim 8 wherein the naghthylamine sulphonic acid
comprises 1-naphthylamine-4-suiphonic acid and/or 1-naphthylamine-8-sulphonic acid.

8. A method according to claim 8 or claim 7 wheresin the sulphonated 3-methyl-1-
phenylpyrazol-5-one comprises 3-methyi-1-(4'-sulphophenyl)pyrazol-5-one and/or 3-methyl-1-
(3"-sulphophenyi)pyrazol-5-ona.

8. The use of an azc pyrazoione compound as defined in
claim 1 as a pigment.

REPLACEMENT SHEET
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Jerr] “di and _converting the resulting nonoazo conpound to the desired
salt form 7. A nethod according to clarm erern 3

napht hyl am ne sul phoni ¢ acid conprises 1-naphthyl am ne-4-su i%7‘ééi’lf)* 3
nd/ or 1-naphthyl am ne- 6- sul phom c acid. 8. A “r”v accordi ng
oclaim5 or m 7 wher ¥eRaD INFRLLECTUAR FRO ,-.m\-

neny ezl o AL e SARBSGRA kT
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