CASE 153-5388 A PROCESS FOR THE PREPARATI ON OF A PI GVENT DYESTUFE ifgc\ ZSL" ‘
I nvention relates to a nodified azo pignment and a new process f 0d-d _
production. The conpound of formula | defined below is described in Exanple
20 of US patent 3,997,521 and has been found to.have the Cl ELAB val ues as
follows: L* = 79.51 a* = 15.18 b* = 86. 7% C* = 88.09 H* = 80.08 The Cl ELAB
val ues were determned with 25.3% by wei ght of the pignent '

Exanpl e 20 of USP 3,997,521 in an al kyd-nel am ne-f or nal dehygeﬁgrgeg|5§‘q‘:'éég €

coating. The al kyd-nel am ne-formnmal dehyde (AMF) resin.coating was nade up as
follows (all in parts by weight): 15 parts of pignent are dispersed with 10"
parts of a colorl ' S ) J rbyk 160) 67.78 parts of

Py et an ne. . & BRACEES AR PHRIRERARATRI BF o IMENE DYERHIRF Dor s o
glass pearls (3 nmin size) were ground over 3 hours in a "Red Devil" (a
mlling process). This is applied preferably with a doctor blade onto white
carton papB® v§ntion frlatesde 8 rgditied azapigment and ademdpracessaior jts pradugtion.

m nutes. The AMF resin conprises: 18.5 parts of xylene 1.44 parts of butyl

gl ycol acetate 10.00 ‘parts of el am né_—for mal dehyde resin "Maprenol 650" in
8. 20 part Shecompewnd effermula | defined below is described in Example 20 of US patent 3,997,521

and has been found to have the CIELAB values as follows:
L* = 79.51 o
a*=15.18
b* = 86.77
C* =88.09 *
H* = 80.08 o _
The CIELAB values were determihed with 25.3% by weight of the pigment according to

Example 20 of USP 3,997;521 in an alkyd-mc_éla_ihine-formalqehyde resin coatirig.

———

The alkyd-melamine-formaldehyde (AMF) resin coating was made up as follows (all in parts
by weight): ‘ '

15 parts of pigment are dispersed with 10 parts of a.colorless dispersing agent (Disperbyk 160)
67.78 parts of alkyd-melamine-formaldehyde lacquer, 6.79 parts of xylene and 180 parts of
glass pearls (3 mm in size) were ground over 3 hours in a “Red Devil" (a milling process). This
is applied preferably with a doctor blade onto white carton paper to a thickness of 0.15 mm
and hardened at 120°C for 30 minutes.

The AMF resin comprises:
18.5 parts of xylene
1.44 parts of butyl glycol acetate
10.00 parts of melamine-formaldehyde resin "Maprenol 650" in
8.20 parts of isobutanol. '

20.00 parts of coco alkyd resin "Alphtalat AC 451N" in 8.56 parts of "Solvesso 100" (a mixture




20. 00. partss of coco al kyd resin "Al phtal at AC 451 N' in 8.56 parts of

"Sol vesso 100" (a m xture 2 CASE-153-5388 of aromatic solvents having a
boiling point range of [err] to [err]) 20.00 parts of coco al kyd "Al phtal at
AC 451 M dissolved in 13.30 parts of a 50:50 m xture of xylene and

Sol vesso 150 (a m xture of aromatic solvents having a boiling point range
of 187-21 1 C). However it has been fourd to have dispersibility properties
that age~not optimumand to have a nuance that is al so notcABE {&405388eS€
problems are alleviated by preparing a nodified pigment according to the

i nvention. According to the invention there is provided a nodified conpound
of forrrula | [err] having the followi ng Cl ELAB values: L* = 82.55 a = 11.53

b .4 PRgyare as defined in

. Soc Ef:%rlo@agﬁ&%bf%ﬁ%%q'g{a; Egﬁﬁg BTB‘]Q?@ %5?% Yoai éspeci al ly pages 337

and 338. '
20.00 parts of coco alkyd "Alphtalat AC 451M" dissolved in 13.30 parts of a 50:50 mixture of
xylene and Solvesso 150 (a mixture of aromatic solvents having a boiling point range of "

187-211°C).

{_/ Howeverit has been found to have dispersibility properties that are not optimum and to have
a nuance that is also not optimum. These problems are alleviated by preparing a modified
pigment according to the invention.

According to the invention there is provided a modified compound of formula |

H,CO0C L COQOCH,
' COOCH, H,CO0C
N N

N N

. 'Hs'COC'CH-CO'NH——@-'NH-CO_-CH-COCHa ,
Y |

having the following CIELAB values:
L* = 8255
. a*=1153
b* = 90.49
C* = 91.22 and
H* = 82.74,

The CIELAB values are as defined in J. Soc. Dyers and Colourists Sept. 1976 p. 337 et seq.
especlally pages 337 and 338.



3 CASE 153-5388 The Cl ELAB val ues were determ ned with 25. 396by melght of i
t he pignent according to the invention in the above nentioned

al kyd- mel am ne-f ormal dehyde resin coating. The Cl ELAB val ues given are +/-
1% nore preferably +/- 0.5% Further according to the invention-there is
provi ded a process for preparing a cgnpound of formula | [err]
characterized by a) dissolving 1, 4-bPs-(acetoacetyl am no)benzene in an
aqueous al kal i ne hydroxi de solution, b) precipitating CASE 153-5388

, 4- bi s(acet oacet yl am no) benzeneto forn1asuspen3|on preferablybybrlnglngdthe
pH of the solution to pH 6.5 to 7.5, and c) then coupling the product of b)
above with a solution of diazotized 2-am noterephthalic acid dinmethyl

est efThetQIELAB walugsavere dn‘temmaed)wuh @5.3% byiwelgit ot e piginent acdoftling tihay |

ester,_t 0ac mno benz out 2:1-(pre erably '
2:1) 'n“Pﬁgo? &ﬁ\%?"f@gﬁ\gﬂﬁ@ ?ﬁ"f"[eepgﬂag?\@gﬁéﬁs'gﬁ?ﬁ’fg ‘ee, with water
dried and treated with a h| gher b0| ling solvent and then isol ated accordi ng
to cqnv i qnal rret hods. erab ess according to the
inve%?gﬁh‘% WYG%?'E a@?f%ﬂfef%a*ft"v|+?e¢)§é washed salt free with
water, dried and treated W|th or gani ¢ sol vent over a period of up to 6

Further according to the invention there is prowded a process for preparing a compound of

formula | -
3 N
H3-COC-CH-CO-NNH-CO—CH—COCHS |
characterized by
a) dissolving 1,4-bis-(acetoacetylamino)benzene in an aqueous alkaline hydroxide solution, W

b) precipitating 1,4-bis(acetoacetylamino)benzeneto form asuspension preferably by bringing
the pH of the solution to pH 6.5 to 7.5, and . '

¢) then coupling the product of b) above with a solution of dlazotrzed 2-am|noterephthahc ac:d
dimethyl ester; the molar ratio of diazotized 2-aminoterephthalic acid dimethyl ester to
1,4—bis—(acetoacetylamino)be_nzene being about 2:1 (preferably 2:1). | |

The resulting pigment may be filtered, washed salt free, with water dried and,treatéd' with a
higher boiling solvent and then isolated according to conventional methods. | |

Preferably in the process according to the invehtion_ the pigment after ré__'action' is'f_ilt_eréd,
washed salt free with water, dried and treated with organic SOIvent, overa 'period ofupto 6



47 CASE 153-5388 hours, preferably 1 to 5 hours at 80 to [err] After the
product has been filtered, washed salt free, dried and treated in an
organic solvent, it may be further treated by filtration, washing, drying
and crushed to formthe desired snaller particles. The pignment. made
according to the process according to the invention can be applied to
polymeric material and has better purity of nuance, has a greener nuance,
is nore.stable to light and has a better stability to heaCASESTE3-5888Y in
polypfbbylene) and is nore easily dispersed in polyolefins than that nade
according to Exanple 20 of US Patent 3 997 521. Preferred polyneric

mat eri al include sol vent-containing and sol vent free plastics, e. S

g.
pol yol efi n, polyvinhylc | Vo r L s | kyd
b Dol ytpsHBIRIHLIE e P 1BUis BRI THp-Gh ARKE Ine oot At Becrt nengy Mishél saif! ¥
\fmpl %' NGed il aﬂﬂféatée:]) irt éve orgEhizr sohlendriemay badurthertimatechby Bratioro Wasbing,
ich is {ncorporate r ei Jeference, Preferably in a process
accor di ﬁg‘%a@‘ﬁg“gh?/gmfgﬁﬁ tg%agﬂﬁdi sé“%@&ﬁﬁﬂlfre?b 6.5 to 7.5 by the addition
(r)]f dor gﬁlm c and/or inorganic acid, for exanple glacial acetic acid and/or
ydrochlori¢c acid. In this Specification, DL.SPERBYK. RED DEV O and
'NFLO aT6e plaranads accordingAaiha pEeca38 4CadtEiRp o e RN Par e HRRIET Pt o
by the halment fatériat BRE Bas Betdr sUiitabi nusmct, kawla preenenha@ee, ismore)staisle ¢t
and all téenperatures -are |n,,de%rﬁes (C \ ) L .
\_; light and has a better stability eat (especially in polypropylene) and is more easily
dispersed in polyolefins than that made according to Example 20 of US Patent 3 997 521.

Preferred polymeric material include solvent-containing and solvent free ‘plastics, e.g. is
polyolefin, polyvinylchloride (PVC), polystyrene, acrylic, polyester, alkyd or polyurethane
lacquers. Preferred pdlymeric material and methods for applying the pigment to the material
are as described in USP 3,997,521, which is incorporated herein by reference.

Preferably in a process according to the invention the pH is brought to 6.5 to 7.5 by the
addition of organic and/or inorganic acid, for example glacial acetic acid and/or hydrochloric
acid.

'/ Inthis Specification, DISPERBYK, RED DEVIL SOLVESSO and HYFLO are trademarks.
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Exanpl e a. 104.5 parts of the dinethyl ester of 2-anminoterephthalic acid ,
are stirred into a mxture of 70 parts water, 111.5 parts of glacial acetic
acid, 150 parts of 30% hydrochloric acid solution and 0.3 'parts of the

sodi um sal t of di napht hyl net hane di sul phonic acid. This-mxture is stirred
for 4 hours. 100 parts of ice are added to the suspension and the m xture
is put in an-ice bath to cool it dowbto [err] 35.2 parts of ‘sodiumnitrite
- (in the formof 150 parts of an aqueous solution) are tQASExSERE388er 1
hour keeping the terrperature between [err] and [err] with the addltlon"'éf

i ce, whereby the suspension changes into a clear yell ow brown sol utlon The
excess nitrite is destroyed by using am no sul phonic acid sol ution.

puri f l; are
Ddec " eAR N B8 fILSUBRILY INS oo RgRRAfpR “égfc{‘%"Pﬁ**faﬁf’ﬁsiégﬁfag?%éﬁd "then
the rl%waight aad Rl dermperatures are indegeseseG.er . b. 93.1 parts of 30% NaOH -
solution is adddd to 500 parts water at 100. 69.0 parts of 1

, 4- bi s- (acet oacet yl ani no) benzene are then added and the mixtureis stirred
for 3Bxamplees after which 5.0 parts of a commercially available filter
earth are added. The mixture is then stirred again and the sol ution is .
filtered off and the filter earth washed with-a I'ittle water. In the course
of 30a.ilfdSgarts of dhedimethy este0 0f Bamisoterfephtbatic acldoarerahrred ind6 aimieturg 8f 5

parts g % tlon s. added —
1o SeB e AaH A8 RO i RIS 3p 13 WK TP hiBReRe BT | s
t he suspehyom)andn Pparts bt)thatsodmm)smtofmlmphﬂwlmﬂhaaeldsmmmoﬁmdred for a
further 2 hours with a slight increase in tenmperature, is then stirred for

1 hour at 40 to [err] is then stirred for a further hour at [err].and

fi nal | y This mixture is stirred for 4 hours. 100 parts of ice are added to the suspension and the |

[4

mixture is put in an ice bath to cool it down to 0°.

85.2 parts of sodium nitrite (in the form of 150 parts of an aqueous solution) are then
added over 1 hour keeping the temperature between 0° and 5° with the addition of ice,

- whereby the suspe__n_sio_n changes into a 'cl'e_a'_r y.el_low-brownf solution. The excess nitrite is.. -
destroyed by using. amino sulphonic acid solution.. To pu'ri_fy the solution, 5_-paris ofa: -
co_mmerci_ally available filier earth are added, the mixture is stirred and the filter earth is.
filtered off and then the residue is washed with a little water. .

b. 93.1 parts of 30% NaOH solution is addéd to 500 parts water at 10°.

69.0 parts of 1,4-bis-(acetoacetylamino)benzene are then added and the mixture is stirred
for 30 minutes after which 5.0 parts of a commercially available filter earth are added. The
mixture is then stirred again énd the solution is filtered off and the filter earth washed with
alittle water. In the course of 30 minutes a solution of 400 parts of Water, 400 parts of ice,
73.5 parts glacial acetic and then 53.2 parts of 30% NaOH solution is added while 's"cirring.

¢. The diazonium salt solution of part a) above is run into the suspension of part b) above
over 2 hours. This is then stirred for a further 2 hours with a slight increase in temperature
is then stirred for 1 hour at 40 to 45°C, is then stirred for a further hour at 65°C and finally



6 CASE 153-5388 is stirred for a further hour at [err] The resulting yell ow
precipitate is then filtered, washed with cold water to renove any salt and
then dried conventionhally under vacuum (the remai-ni ng amount of water is
less than 1% . d. 71.6 parts of the resulting pignent is then stirred with
570 parts of dinethylformam de for 2 hours at [err] then cooled to 80 to
[err] filtered and washed with a | ow bojgling point al cohol, dried and

ground. ~The.resulting pignent is of fornmula | defi.ned abo bef)
Iacque"’f"r as given above, has the ClELAB val ues as foll oms:\tﬁéggdgsz:{lggag* =

11.53 b* = 90.49 C* = 91.22 and H* = 82.74 The colorinetric differences

conpared to the conpound nade according to Exanple 20 of US Patent 3 997
521 are as, foll ows: * = 3.04 o 3. 65 * = 3 72 DCx.= 3. = 4.16 .
and DB - I, 9red B uatner Bopln ab RS e JReding, valloW: BRI dher e

pi gment  hagasRed @itk ol witer td etncvathngasalt@mduRenl dtied conventiondlly @nitlec eaduabmi ng

and
(the remaining amount of water is less than 1%).

d. 71.6 paris of the resulting pigment is then stirred with 570 parts of dimethylformamide for
2 hours at 150°, then cooled to 80 to 100°C, filtered and washed with a low boiling point
A alcohol, dried and ground.

The resulting pigment is of formula | defined above and in a lacquer as given above, has the
CIELAB values as follows: '
L* =82.55
a*=11.53
b* = 90.49
C*=9122and ° -~
H*=82.74 ‘ .
The colorimetric differences compared to thé compound made according to Example 20 of US
Patent 3 997 5621 are as follows: '
DL* = 3.04
-/ Da* = -3.65
Db* = 3.72
'DC* =3.13
DH* = 4.16 and
DE* = 6.03. (DE* is the total difference in the color change.)
The pigment has improved properties and can be used to color solvent-containing and
solvent-free plastics material and plastics resins a green-yellow tone. The resultant fastness
properties are very good.

The filter earth used is "'Hy'flo" (a filtering earth) from Mexico.



solvent-free plastics material and plastics resins a green-yellow-tone. The °
resul tant fastness properties are very good. The filter earth used is
"Hyflo" (a filtering earth) from Mexi co. 7 CASE 153-5388 CLAIMS, 1. A
nodi fi ed conpound of formula | [err] having the follow ng Cl ELAB val ues:
L*= 82.55 a*= 11.53 b*= 90.49 C= 91.22 and H*= 82.74. 2. A process for

preparing a conpound of fornula I [efr] characterized by 8
- : - CASE 153-5388 —
CLAIMS.
1. A modified compoun'd of formula |
H,CO0C . COOCH,
~COOCH, H;CO0C | -
o/
N _ '
_ H3-C_OC-CH-CO-NH——Q‘NH-CO.-CH-CQCH,.,
having the following CIELAB values:
L* = 82.55 o -
a*=11.53
~ b*=90.49
C* =91.22 and
H* = 82.74. :
| o/

2. A procéss for preparing a compound of formula |

Hs-COC-CH'-CO-NH—’@—NH-_CO—CH—COCH,,

characterized by

I



CASE .153-5388 a) dissolving 1 ,4-bis-(acetoacetyl anino)benzene in an
aqueous al kal i ne hydroxi de solution, b) precipitating

1, 4- bi s(acet oacet yl am no) benzene to form a suspension, and c) then coupling
t he product of b) above with a solution of diazotized 2-am noterephthalic
acid dinmethyl ester; the nolar ratio of diazotized 2-am noterephthalic acid
di net hyl ester to 1, 4-bis(acetoacetyl angno)benzene being about 2:1. 3. A
process .according to A aim2 in which the conpound is pregaSt 98338
bringi?Tb the pH of the solution to pH 6.5 to 7.5. 4. A process accoré;ing to
Caim3 in which the resulting product is treated wth a higher boiling

poi nt solvent and then isolated. 5. A process according to any one of
Clains 2 to 4 in which the resulting pignment of fornmula | is filtered,
washed with water, dried and treated with organic solvent,; over a period of
up to 6 hai)dfssafvirgr,abisqaceétbacetylaminojiretizbe hantdaaeous atiedliad hipgrokide solatiorgn,

washi ng, drying and c hed to form.t desired smal ler particles. 6.

Pol yneric r@&P'éﬁt'nQo{'mPSZ‘?‘Fe;°a;9F§'F?éWf‘° EBE 0o ag ﬁ'i"ﬁﬂ%fs'ﬁﬁsa%‘ien

appl i ed. T7g) thedTBsligling theprooctd by bbdvay witth & sbiusioh f diakotizet! 2-a@minbierephthalic
described with reference to ess cordi im 2

th t he Exanp| e. 8. o C tp C
subst ant | 8914 dimethd ester; tedpolppEdo \ﬁmﬁzpﬁ?e& é ﬁ&@#@’eph@aﬁﬁ% Bg’f'etgyl ester
Pol yneri c igat QLpiglackRadétyhind)Berfzefid eg afouthai.m 7 or the product of the
process of Claim8 has been applied.

— _
' 3. A process according to Claim 2 in which the compound is precipated by bringing the pH
of the solution to pH 6.5 to 7.5.

4. A process according to Claim 3 in which the resulting product is treated with a higher
boiling point solvent and then isolated.

5. A process according to any one of Claims 2to 4 in _wh'ich the resulting pigment of formula
| is filtered, washed with water, dried and treated with organic solvent, over a period of up
to 6 hours after which it is optionally further treated by filiration, washing, drying and
crushed to form the desired smaller particles.

_ 6. Polymeric material to which a pigment according to Claim 1 has been applied.

7. A modified compound of formula | substantially as herein described with reference to the
- Example.

8. A process according to CIairh 2 substantially as herein described with reference to the
Example.

9. Polymeric material to which the compound of Claim 7 or the product of the process of
Claim 8 has been applied.
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