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| PROCESS FOR THE _PREPARATION ‘OF |

BACKGROUND

1 Fiel’d of the Invention
‘T-he present invention relates toa rnethod-fo_f makmg 4;oxo.~4-

((4— (phenylamino)phenyl)amino)- 2—b'utenoic- écid. '

2. Baekgronnd of the Art
440;;9-4-((4_-(-15heny1amino)phen_y1)amino),-zebuteqoiq e.ci,d._ is
o use-dA in prepaﬁng -hi.gh. perfermance d.ispersants fo‘f lubricmits Thié ;
matenal has. Very hnnted solublhty in common orgamc solvents such
- as acetone met_hylethyl ketone (MEK) methyl 1sobuty1 ketone ethyl
acetate, butyl acetate, xylene, to‘luene, N;methyl pyrrohdmone, and
the like.’ The grafting process for preparing a lubricant dispersant .
‘ ,"fr'or'n this cOmf)o,und does not lend itself' well to processing volatile 3
“carrier solvents. At best, only about 30% to 40% by weight of |
butenoie acict’cén be load’edvinto the strongest éql&ents; and the_‘i_lse_of.t
\{oiatile -organic 301vents ,_alsb: int’rodtices' ‘ha_ze}rdsv du'fing. the
customers.’ ueeof the product'. A |
What’ is needed is a process for making this cor_npo_u'nd.tl.lat ‘

~ does not introduce volatile organic solvent in the final product.
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SUMMARY
A process is provided hereln'for‘the Apr-epa'ratio'n of 4-oxo-'4-((4-
(phenylammo)phenyl)ammo) 2 butenoxc acid. The process comprises
A reactmg p- ammodlphenyl amlne and malelc anhydnde in a reaction
E ﬁrst m1xture contammg a volatlle orgamc solvent under su1tab1e ‘

: react10n‘cond1t10ns to prov1de a second mlxture contaml.ng 4. or(o 4-
((4 (phenylammo)phenyl)ammo) -2- buteno1c ac1d product subJectxng
the second mixture to vacuum d1stlllatt10n to remov_e the volatile
Qrganic so_lvent while simultaneously adding-diluent oil to produce a’
d’isperslon of 4-ox0—4.—((4—(phenylsmino)phenyl)amino)-’z‘.—bu'tenoicacid

in the diluent oil, | |

-The process ehmmates volatile solvent from the final product
and also prov1des a stable d1spers1on for easy storage transportat10n

and handhng of the compound.

BRIEF DESCRIPTION OF THE DRAWING(S)
: lV'arious ernb'odjmen.ts ,.ar,e _descrlbed.below .W_i_th._re_ference to the

| drawings ’wherein:i- - | | |

FIG._ 1 ‘is a diagrammatic illustration of a suitable reactor
_ '__app,ératus for performing the invention;

FIG 2 is a- graph 1llustratmg the product setthng in diluent oil

‘for the examples presented below and,
FIG. 3 is a diagrammatic illustration of the apparatus utilized in

the determination_ of p_article settling tendencies.
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. DETAILED DESCRIPTION OF PREAFERR:ED'EMBODI.ME-N’I:‘(S') '
The preparatlon of 4- -0X0- -4- ((4 (phenylammo)phenyl)ammo) -2-
buteno1c acid [CsHsNH -CeH4NH-C(0)-C=C- C(O)OH] is prepared

accordmg to the followmg react10n scheme
i 0 H |
N L ‘N
. ‘ ) 0
{0 O Ao
: o - “H . 0

T-he.reaction involves one equivalent of p—arriiriodiphenyi amme
K and one equrvalent of rnale1c anhydnde ‘The reacUon 1s exotherm1c
. and conducted in a su1table solvent such as acetone, methylethyl
ketone (MEK), methyl- _1_Sobuty1 ketone, ethyl acetate,_methyl acetate,
butyl-acetate?.xy‘lene,‘ toluene, N-methyl pyrrolidinone,_and‘the like.
'1The _Il)r,oduct concentration in’.vthe reaction mass can .range_ from about
10% to aBout 40% by weight depend-ing on __the chosen reac'tion_
solvent. | | | | | V.
| The‘ reaction is typically conducted ata temper’a_tu'r.e of from
‘.ab?.out. 50°C to about 100°C, preferably from about 7 0°C to about 80°C.
A suitable reactor apparatus for coriducting the‘ reaction is iltustrated :
nFIG L R
' ‘Referring now to FIG. 1,. asuitable‘- apparatus includes: a,resin

' kettle reactor 10 having one or mor_e tur.b_'ine:s 13a and 13b and a
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P ﬁad le 12 “r%:fhte‘aht'g ¥ I’Otzél’cable shaft 14 for agltatlon of the reactor
- .contents. The rcactor is preferably provided with a heating/ cooling
: jacket 11 er‘tem'pA.eratl_Jre control. Tgmp.er:aturé,is,mc;nitore%i Qith a
fchermbcouple 15. Nitrogen is ﬁashed thfough the system. The |
_ reaétants are added by means of an a,dditi"oﬂ fﬁnn_el 16 and the
pr.od'uct is withdrawn from vthe bottom of the -‘re‘actAoAl-" .thrpiigh bottom
valve 17: | |
. After the réaction, is'c'ompleted the ,contént_s of the r(‘aactb"r,

. which now contains 4-'oxo-4—((4-(phenylamino)phenyl)amm_é)—2—
'bﬁtendi_c acid ,anc'i.solv_ent,Ais_. subjected to vé_cuur‘n 'ciistillatio_n to .
refnoize the.sdive"ntt 'pré_\}ér, at the same tlme adi}u_ént oil is
i-ntfoduéed into the reaétor to replace the»‘so_llvéﬁt. _ Thg‘,résulting
product is a stable d»ispc.rsion of 4—6xo—4-’((4-(phe'ny__1amin_o)phel'nyl) |
amino)-2-butenoic acid in diluent oil, |
| As a iess preferrcd alternative, fhe initial reaction contents can
| contain some diluent oil i'nbad.c.lit_ion to the reactants and organic

‘ sblVent-. | |
‘The diiuent 0il ﬁsed in thé syntheéis process of the.invéhtién-

f c_.a.ui be a.«.hatural oil, synth_etic oil or m.ixture _ther:e‘of.‘ The nétufal oils
fhat.,aré useful iriclude. animﬂ oils and vegetable oils. (e.:g., castor oil,
lard 'o_il).-as well as mineral oils such as liquid pet.rc_)leum_oil_s and

| éoivent treated or écid-tfeated mineral Qilé of the paraffinic,

| naphthenic o_f mixed parafﬁ-nic—naphtheﬁic types. Oils.derived from

coal or shale are also useful. Synthetic oils include hydrocarbon oils
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- " guc‘i'x a§ lpudli’“h)é'mzé 44 "tﬁ”ﬁlterpolymenzed olefins (e g polybutylenes
. polypropylenes propylene 1sobutylene copolymers etc. ) poly(1-.
. -‘hexenes), poly-(l—octenes), poly(l—decenes), etc. and mixtures theréo.f; |
| alkylbenzenes (e g dodecylbenzenes tetradecylbenzenes _
dmonylbenzenes d1-(2 ethylhexyl)benzenes etc) polyphenyls (e g, |
_ ‘b1phenyls terphenyls alkylated polyphenyls etc J;- alkylated d1pheny1
_ éthers and the derlvatlves, analogs and homolpgs thereqf and' the like. |
Alkylene oxide poiym‘ers and interpolymers andv deriilatives
thereof where the terminal hydroxyl groups have been modified by
A. . esﬁeriﬁéatioh, etheriﬁ'eation, etc., constitute anothef class of knqwn.
| js.yn'th‘eti:é, oils £h§t can be usfed.' These_are exempliﬁéd by the -»,(.)_ills' .
| prepare_d through polymerization of,Ae'thYIene'Qxide .er ﬁfopy’lene Qxiele,
" the élkyl and aryl ethers ef these po_lyoxya‘lkyle.ne. polymers er ‘mono-
and 3poly'cafngy1-i_c este_rs. _thefeof, fer .exarriple, ‘the acetie _a'cid:es_ters,
'Iﬁi_x.ed Ca-g fattsf acid esters, or tile Cis on acid eiie'stef Qf _ |
. te'traethylene Agly'col. : |
| , Anothef Suiféble elas',s of sﬁ;thétio e,ils that can be us_ed_
| _compAri.se.s the esters. of dicarboxyljc acids (e. g.., 'phtheli'e acid, succinic
acid, alkyl succinic qeids, .alke_x_lyl_ succinic acids, maleic acid, azelaic
acid, sul_)_efic aeid, seba’cic acid, fﬁm‘a‘rie_ac_id,‘ adipic acid, linoleic acid
‘dirri'e'f»,- malonic écid, Aalkyl malonic acids, alkenyl malonic acids, et_'c..).
 with a'variety of alcohols (e. g butyl alcohol, hexyl alcdhdl, dodecyl
' ,.4a1.c'o'k:1.01, 2_'-et>'hy1hexy1 alcohol, ethylen'e_glycoll, diethylene glycol |

monoether, pfopylene 'glyeol, etc.) Specific examples of these esters
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" 'ix’xﬁhde“d “d ladlp“a”t“g" Iél“l ‘b-e&l&lhexyl) sebacate d1-n hexyl
'fumarate, dloctyl sebacate dusooctyl azelate dusodecyl aZelate,
| : .dloctyl phthalate d1decy1 phthalate d1elcosy1 sebacate the 2-
' ethylhexy_l diester of linoleic acid dimer, the complex ester formed by
) ';eacting'ohe:fh'ole of _seba_eic acid: Wlth two m‘ole:s of tetraethyie_ne | |
glycol and two moles of 2-ethylhexahoic acid and the like.
v Esters iis_eful as synthet_ic _oiis' also include.thoee made from Cs
- to‘ Ci2 moriocarboxylic ao'ids and polyois arid polyol ethers such as
, .neopentyl glycol, trimethylol propane pentaerythrxtol |
‘lepentaerythntol trlpentaerythrltol etc.
| The oil can be a polyalphaoleﬁn PAO) ’I‘yplcally, the PAOs are.
i derived-erm monomers having from a;bout‘4 to a_bo‘u.t 30, or from
- about 4 t_o. a\bou"‘t.'.20__,4or-.fr'omjahout- 6 _fo about i6vcvar.bon atoms.
Examples of useful PAOs ihclude fhose 'derived- from'oeten.e, decene,
mb%mfes thereof, and the like. Mixtures. of .n.1ineral oil W1th one or
‘m_or_e 'of the fbrego‘ing _PAOS may he u'sed, | | |

" The following examples iilustfate the invention.

| | owmes
The maleic anhydride (2.24 fn‘oi)‘ ahd ethyl aoetate (12.00 grams) |
' Were charged to a 1-liter bottom out resin kettle reactor equlpped with
an overhead stlrrer thermocouple and a- short path d1st111at10n
' condenser. ‘The reactor c‘on-tents were heated to 50-55°C. The molten -

('75-80_°C).p'—.ami-_hodiphe_nyl amine ‘(»2.24 mol)-was slowly added to the
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h M lér" A R R T L R ’
eactor om a Pressure-equahzmg addltmn funnel over a 30-m1nute

penod The exotherm brought the reactlon temperature to 75°C.
: : - After all the amlne was added the system was post reacted at 75°C
| ‘.for 4-hours. The.ethyl acetate was.re‘moved by vacuum d1st11_1at10n.
As th_e ethyl acetate was removed, 1675 grams of Pr'or;ex iOO mineral
“oil was slowly added as a replacement. “The 'ﬁnm'produCt,_ a creamy,
. orange.'dispersion; Was. dramed fr'om the "reactor_.. :
Four batches of butenoic acid were prepared uhder varied
'reactioh conditions. Three of the batches utiiized-_tow vlevels of mineral
ol during. the reac_tion; -The"oil»level in the reactor wa_‘s_ varied to |
. dete-rmine'. if it were possible to reduce the level of sOtve_nt used during
the reaction- and -also to' deterrhine the effect on particle size. The ratio
.. of ethyl acetate (grams) to mmeral o11 (grams) present during the
| .reactlon was varied from 1,:0. to 1.62:1 (see Table 1). These varled
co"nvditions produced a product udth varied.'particle_ sizes (see Table 2).
- Solids .from eaCh'batch were isolate_d_hy_vacuum filtration of VI:OO—.gram |
~samples, washed severvaltirhes'.\‘vith- h_eptanes','.a'nd vacuu'm‘d'ried; AT'he.
product'concentration of ea_c‘h_batch was cal‘culated and' the solids

“were analyzed by HPLC and'for_partic_le size.
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B !l ll . ll b ll 0 g Ly ,ﬂ‘ T ABLE 1 .
B (Reactor loadmgs and percent sohds data )
- Mmeral - :
.Ethyl ‘ - |oil grams | Total Actual -
| acetate | Mineral.oil |addedat |mineraloil |percent
- - ‘|gramsin |gramsin = [endof © |grams _solids of
| Sample | reaction . | reaction RXN added batch
[ 121 525 0 869 . - 869 127.8
1122 525 50 - .1 819 -869 26.2
123 425 100 . 769 1869 24.7
124 324 200 1669 1869 27.1
TABLE 2
_ (Settling and partlcle s1ze data.)
- Sample Settling volume (mL] Mean Part1cle Size (m1crometers)
121 1 10 2 '
122 3 12.7
© 124 4 17.1
123 2 27.7

.‘Particle ‘siie was determined nsing’a Horib_'a LA-910 l'aser' |

scattering particle distribution analyzer. Laser light irradiating the

v_par‘ticles is scattered at 'various angles. If the-pa'rti’clesar,e large, the

scattering is concentrated in the forward direction; conversely, if the

particles are small the scattering is in all direction‘s. T-her‘efore to

measure. larger particles, data on the scattered l1ght intensity of a

~small angle is needed to measure smaller part1cles data on the

-intensity of a lar-ge _angle,ls needed. To measure theidlstrlbutmn of

small'-angle scattered light intensity from the sample particles,.the LA-

910 uses a condenser .lens to condense the light on 'a ring—type

‘detector For larger- angle scattered l1ght 1ntens1ty, detectors are

located at the s1de and rear:
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" ' p ---- F“rbn‘inthe’ B “Il’;\r ”drstrlbutmn of the scattered hght mtenmty,
: A -the'Mlei scatteri_ng ,.theorysls used to ca.lculate the-parucle-sme ,
) distribution'. | -
Referring-now to FIG. 3, the settling tendency of each batch was
_determ-ined‘ by the follo“ring. procedure: 100 mL of each well-mixed
A. batc‘h was placed ina 1VOO mL .graduated"cyiinder equippe'd with a
ground glass stopper as sho_wn in FIG 3. The am’ount-of oil vi'sible' at
the top of each sampie (i.e., the settling volume in mL) was observed
and recorded over a 4. month perlod The final settling volume was
- then graphed versus part1c1e size.’
~ The amount of observed settlmg increased vvith particle size '
unt11 the. parncles were about 17 mrcrometers A decrease in setthng
‘. volume was: then’ observed The large partlcles in sample 123 tended
to Aagglom‘erate- together' in the reactor and in the solution. Thrs
agglomeriz_ation.probablv hélped retard settling. However, these
: a_gglonrerizations Wer‘e. often m_anifestedlas chunks. '-A dlisper.sion‘
vcontaining' particles with ‘these characteristics .would be difficult to
p_urnp and the long-term stability of t_he dispersion woul_d be suspect.
| The sa;mple containing th"e:srnallest particle size (»1'2.1-) exhibited
the best :physical‘. characte:risttcs._,:i‘.e. srn(')oth'.corisistency, moderate
-Viscosity, no ‘ag'glojnlerations and l:ow.sett.liné tendencies. ‘
o While the above d’escrrption -contains many specifics, these
'speciﬁ:cs should not be c‘onstr-ued- as limitations of the invention, but

merely as }exempliﬁcations of preferre’d:embodiments thereof. Those
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L Hgiﬂu&:d,ﬂ’ %ﬁélg}‘twﬂi 'e’i—i‘v’i’!ﬁbﬁmanyother poési_bi]i;ﬁes-within the
scope and spirit of the invention as defined by the c}aims ,append_ed,

" hereto.

10
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1. A process for the preparat10n of 4-0x0-4- ((4 (phenylammo)

»phenyl) amlno) 2 butenoic acxd wh1ch compnses
reacting p- ammodlphenyl amine and malelc anhydrlde in a
reactton ﬁrst mixture contamlng :a volatlle orgamc solvent under
-suitable reaction conditions to provide a second mixtutecontaining 4-
| vnxo-4—((4'—(vp'heny1amino)phen‘y1).axnino)-2—‘buteneic acid produet;
snbjecti_ng the second mixture to vacuum distillation to remove
‘ the-\;olatile or‘ganic solvent while si_mnltaneously‘ ad'c.l‘in:g diluent oil to :
‘produce a dispersion of 4-oxo-4-((4—(nhen}tlainino),pﬁenyl)amino)—2; |
“ lautenoic acid in'the diluent'oil. | |
2. The 'proce,'ss of.featnfe 1'_wherein‘ re’actidn e_endi.tions.', :
' ~inelude a _temperature.of from about 50°C to about IO'\'O'°C.‘ |
. : 3 vthe preee.ssv’of feature 1 Whefein tlte,‘reactic')n conditions
include a'temlperature of from alaout 70"le. to.abAolut 84O°C. |
4, The pfecess of feature .1 wherein. the volatile-organic
solvent 1s acetone methylethyl ketone, methyl lsobutyl ketone ethyl
, acetate methyl acetate, butyl acetate xylene, toluéne, or N-

methylpyrrohdmone

5. The process of clalm 1 wherem the dﬂuent 011 is a natural oil.
selected from the group consisting of anlmal, Vegetable and mineral
oils. | |

6. The p'rc}ce_ss of claim 5 whereit the natural oil 1s a vegetable

| o ‘ . . , , o

11
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7. The | process' of claim 5 wherein the mineral oil Vi.s selected
' from the group eonsiéting of péralffmic, naphthenlc and mixed L
parafﬁni'c-nap_hthenieoils.
.l 8 The proeees of claim 1 Wherein'the diluent oil is a synthetio
Coil. | | | N o
a 9. The process of claim 8 wherein the synthetic oilisa
' polyalphaoleﬁn oil |
10 The process of claim 8 whereln the polyalphaoleﬁn is derlved
o lfrom monomers havrng from about 4- to about 30 carbon atoms
11. v’l‘he-pro.cess of 'Clalm 8 wherem the synthetic oil is an ester
oil. " L
12 The pr.ocees of claum 11 wliere'in the ester 611': ie}derived from
(i) 'an.‘,acid selected from the gronp oonsisting of pnthalic acid, -
' suecinio acid, alkyl succinic acids, alkenyl succinlc acids, .rnaleicvacid,
_ azelaic acid, suberic acid, sebacic‘a_ci.d', ‘furnaric acid, avdip'ic' acid,
linoleic acid dimer, malonic acid, alkyl malonic acrd and alkenyl
| malomc acid, and (11) an alcohol selected from the group consrstmg of
'butyl alcohol hexyl alcohol dodecyl alcohol 2- ethylhexyl alcohol
.A | ‘ethylene glycol d1ethylene glycol monoether and propylene glycol
. 13'. Tl1e proc_ess of‘ cl_alm 8 wherein the synthetic oil is sele}cted
from tne group consistingi‘of | alkylarornatie cornponnds:, ‘pol'yphenyls ‘

and alkylated diphenyl ethers.

12° -
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