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The copper reactants useful in this invention are water-soluble copper salts (cuprous salts, cupric salts,

or mixtures thereof). The copper reactant will be preferably characterized by a solubility in water of at least

s0 1 gram of copper reactant per 100 grams of water, as determined at 70°C. Suitable copper reactants
include the lower carboxylates (e.g., salts of C; to Cs monocarboxylic acids, or salts of Cz to C,
dicarboxylic acids), copper cyanates, copper thiocyantes, copper isothiocyanates, copper isocyanurates,
copper halides (e.g., copper chlorides, copper bromides, copper iodides, etc.), copper sulfates, copper
perchlorates, copper niirates, copper nitrites, copper fluorborates, copper borates, copper dichromates,

55 copper fluosilicates, copper lactates, copper salicylates, copper selenates, mixtures of any of the foregoing,
and hydrated derivates of the above, and the like. Examples of such copper reactants are cupric propionate,
cupric acetate, cupric metaborate, cupric benzoate, cupric formate, cupric laurate, cupric nitrite, cupric
oxychloride, cupric palmitate, cupric salicylate, cupric chiorate, cupric tartrate, cupric benzoate, Cu(NHs)-
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prepared by procedures known to those of skill in the art. Therefore,

det ai | ed Loy Sedimerit Biecs§ unnecessary. The copper reactants in this invention
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hydrolyze the anhydnde groups of the polyolefin-substituted dicarboxylic acid anhydride charged. The
50 amount of water theoretically required to hydrolyze the anhydride groups of the polyolefin-substituted
dicarboxylic acid anhydride charged can be determined by titration of a sample of the anhydride-containing
material with a suitable base, such as KOH, employing the ASTM Method D94. The resulting Saponification
Number is defined as the number of milligrams of KOH used to raise the pH of one gram of sample under
agusous conditions to about 9.0. (The pH can be determined by the use of an indicator that changes color
85 in the range of 8.0 to 10.0 such as phenol phthalein or by electrical means such as a pH-meter.)
The amount of excess water added with the charge to the reaction vessel will generally comprise from
about 1,000 to 20,000 wt.% excess water, preferably from about 1,500 to 10,000 wt.% excess water, and
most preferably from about 2,000 to 8,000 wt.% excess water.
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are espeti arelesably dromeh toctk hougsy atues temperattria eof from 8 de 13(F° G hiieforably\fomt 950, 120° C) to
Pref er abl yremoee tha|watsr.{The repelicatian oh? yaquo deg-i biie 8O KRaiprefarghlyt 29 18178 (Palcabeve the
equi val ent regetiog ligyjsicaan fagilitate epereqygliofwaternt of free car boxyl ic acid. Mre

pr ef er abl y tThe PE?S'ﬁi‘JéF“ Pl Bigrvention |cans comppieen ph 2419 Sheule el gf the selested pelvolefiniet
0.75 equivV P”é?ﬂ"y' i5racid igl. og racé’ Fv'al"@ﬁ’ft ao‘i“"“?’ ‘@"‘i!'d? 56' c?f Q&l%"’bﬁl’ﬁf@ ?‘Fiﬁ%
preferr é‘bl ﬁ% "?é?('?' n ' S I‘ﬁqllg ;éllq t'§“‘8fme&5

per equi val °a8'0‘b'B§?"a 8 ichpoth grc °@6?)rﬁ‘(’f?

o 198’)‘8
ica bo |ca j eri E'
product SaFf ﬁg t o%l? ﬁr& E\}‘M.sq.ﬁvehﬁ cARSH é&' %?&fj%&tlogﬂlltrahon
states, ? Ifbrical é) g:nb%d ore fully
Cu(l) @P d wil ﬁfﬁﬂg&h@ hé‘s’srtha}{ 15SBI%E, and
nunbers. %re%éfé??&l;} Q& tﬁJnQi:@voP@fs s$d: edt SAs' vmeé‘%V RidhiGs Bdterhine& ordla -
Cu 35 havi Bgagdmikth Hperhss&:ﬁarﬁmofto the- J&@tﬁ)n ZonbAbrRP fotiltRition] odikbr lssdiniéAt RhotY
the chem cabpsSHR e réductmiiags ihal vJeQVH‘BGd Btte] i%ﬂolﬁ\‘vé 1o 38.clof dhe sk ladded ¥s kb e
oxi dati on Adphing and'thd resulting nbisle Is pliced® WgieaUated chftiteyeltabatwhiz isthedcontiiiget aP1606

t he™ s te Stpablor2tuiiutes) Goabsaitig ddinept it it basdlofabd dbatrifugetubd B itien ekBeead ialuhiis of
preferred eenecespgeeimenn chlativex ®Cthe opipes ofithd pradog rsigthre sample Eoiplpyaio [Sarhplesy bf the
succi ni ¢ aplagugt mittereddn b direstin withdewp dbmitisoleedtienzone by e pipettes a diquid withdraival condait
pol yi sobut giatheempais.ymer havi ng a nunber average nol ecul ar wei ght of from
about 900 t o Thldayention gt be(furthgr undgrsigod ky refeney) to therfellowinggxampies.ahergisi af parts are
di stri byt i eass by weigh. ugles ethgryige prteds Fhorexampistarelintenced pgly 1o exgmplify,thef invention gnd foh m
about 1.5 {mtBingny pey,indasPappips. tederms San No. A&ﬁﬁ*‘r"ﬂu"'ﬁga?‘tﬂ'f'ﬁ\‘%“ Mbere the drdiceid o
i nvent i on, MptREAIS; ) uats b o FAHE a8 Afterined RinTTd Me nt, and pol yol efi n-
substi t ut e% ﬁggboxyl I ¢ acid anhydride are contacted i n t he presence of
wat er char an amount (herein referred to as the "w. % excess water")

of at IgasE 4% w . % above that theoretically requi red to hydrol yze the
anhydri de gré%’-ps—of t he pol yol efi n-substituted d| carboxylic acid anhydride

charged. The ;p sé} pé}fm r‘\@t% [ O ghﬁnﬁél ldricktRg dh onh Qf PO RbHeHFAS

anhydri de chah'i@%n ABSA) (¥4Pofficatbn NeDF2! éo%t@ L& RGro@eny! defived #rb g)‘@rﬁﬂede

char ged g5 agvelge fe@JldﬂW% ﬁles%Jty'le?oB | her @Ifmaﬂ Wi B Grafb of SBON mineral oil, 147 grams

anhydri de- @i aloles)d cmba&é mohdhfidrate E31i3tvald EopPéis; 896 GrarBd odiiudREbli soapl (50 100

t he ASTM MainsaDoilaxl thd BelectedSartlolint bf waie P added &t 4 Stifred reaction flask equipped with a refiux
condenser,. The order of addition of these charged materials, the amount of water employed and other
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Nunmber is defined as the nunber of milligranms of KOH used to raise the pH
of one gram of sanpl e under aqueogf gﬁgggsbins to about 9.0. (The pH can be
determ ned by the use of an indic 8 hanges color 55 in the range
of .8.0 to 10.0 such as phenol phthalein or by electrical means such as a

pH- et er . chndhidRs & R-dxperftents feSrdicatid reTabidd B616W. b Foaldf mallaViad Redtl WilhGuikiffet | ON
vessel Withd indiciavébctioh iisRkure Fhidh v nialn@iibd fbr B abilen e A lnditated (TRIEGERE the

vat er, prrgdcisnalobii wak Qiifppda0it thd inaféBled BmdddwithO8ly Wiro§bnas @fichgedab @, liglt Goddfont

pr ef er ablnyixilirs Qe A6 wite 8, 590 Quiti® céntifbtbrs \bbr HinGxs,CAHAS apiingla vabuum atiotd fhe 4ehticd40
Bl Thespdaiyi@bs inditatedsubst i t ut ed di carboxylic acid anhydride, copper reactant
and water are contacted for a tinme and under conditions sufficient to form
the desired copper salt of the polyol efinic substituted dicarboxylic acid.
Generally, the reaction will be carried out at el evated tenperatures,
usual ly at a tenperature of at |east about 90 C up to the deconposition
point W the metal salt product. Generally, the 5 tenperature will range
fromabout [err] to [err], and preferably from about [err] to [err], for
atime of fromabout 1 to 20 hours, preferably fromabout 3 to 12 hours.
The process can be carried out in a batchw se, continuous or sem continuous
manner and the order in which the reactants and water are charged to the
reacti8n vessel is not critical. The copper reactant, anhydride material,
and water may be added sinultaneously or sequentially in any order, and any
of the 10 reactants in water may be prem xed prior to introduction into the

reaction vessel. |If desired, water can be added intermttently (or any of
the other charged materials) to the reaction.zone. CGenerally, however, the
pol¥ol ef i n-substituted di carboxylic acid anhydride will be charged,

together with any solvent (such as lubricating oil), followed by addition,
with stirring, of the water and copper. reactant. Preferably, the copper
reactant and water are added as an aqueous m xture (and, preferably, an
aqueous sol ution) of the copper 15 reactant. The reaction m xture should be
stirred or otherwise agitated during the reaction. It is not critical that
the reaction be conducted in an inert atnosphere, and air nmay be enpl oyed
as the gas above the reaction mxtures liquid |l evel. The apparatus enpl oyed
for carrying out the reaction can be any of those apparatus which are 20
conventional |y enployed for liquid reactions, including one or nore stirred
tank reactors (which are preferred), tubular reactors and the |ike. The
reaction m xture can then be treated to renove water and recover inproved

| ow sedi nent product m xture containing the copper salt of the

pol yol gfi n-substituted dicarboxylic acid. For exanple, the reaction nedium
can be distilled or stripped with an inert gas (e.g. N2 gas stripping for
from1 to 15 hours, 25 preferably from3 to 10 hours, at a tenperature of
from90 to [err], preferably from95 to 120 C) to renove the water. The
apQL)cation of a vacuum (e.g., 1 to 90 kPa, preferably 20 to 70 kPa) above
the=Teaction liquid can facilitate the renpoval of water. The product salt
of this invention can conprise an acid or neutral salt of the selected

pol yol efinic dicarboxylic acid material. By "acid salt” is neant a materi al
which is a half-salt of the dicarboxylic acid, 30 that is a materi al
wherei n one of the carboxy groups is a -COOwve group, wherein "Me" is the
net al ,%and the other is an acid -COOH group. By "neutral salt"” is neant a
material in which both carboxy groups of the dicarboxylic acid materi al
formsalts of the netal
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The | ow sedi ment product m xture produced by this invention can then be
enpl oyed, w thout filtration, centrj i o[, ot-her conventional treatnents
for solids renmoval, in lubricating %Jﬁygéggmoéiscri bed nore fully 35 bel ow,
and will- generally have a |l evel of sedinment of |ess than 1 vol.%
preferably Iq@grgsm@%egb%ytg},ed%}e%%{m{hqn pygRfierably l'ess than 0.3 vol.

sedi nent. As used herein, the volunme % sedinent is determ ned on a product
m xture sanple as wi t hdrawn fromthe reaction zone, prior to filtration, or
ot her sedi nent renoval steps (while Lhe roduct mixture is in a well m'xed
state} as follows: to 25]|cc %f tg1 ganple is added 75 cc heptane and the
resulting mxture is pl ednig s grgi@uated centrifuge tube which is then
centrifuged at 1600 40 rgm P&t ‘2 ddutes; the resulti ng sedinment in the
base of the centrifuge tube % the® ®xpressed in units of vol ume % sedi nent
relative to the volunme of the product ngxture sanple enpl oyed. Sanples of
the prodéct mxture can He dir€ctlyWitfdrawn fromthe reaction zone by a
pi pette, a liquid wthdr fvw;ﬁ:gﬁtgjﬁigﬁor%t her nmeans. This invention will be
further understood by reflererce to e foll ow ng exanples, wherein all
parts are 45 parts by weilght © unl ess™ot herwi se noted. The exanpl es are
intended only to exenplify the invention and not limt it in any way. In

t he Exar‘?f)l es, the term"$ap. No." reker& to the saponi fi cati on nunber of
the indicated materials, |mwt§o<ﬂnrrg°‘l<0—l/g , as determ ned by ASTM

Met hod D94. EXAMPLES 50 ‘Bxef e 3- §'%n a series of experinents, 723 grans
of a mineral lubricating]oil goluti$® of polyisobutenyl-subgfituted

sugci ni gganhydride (PIBSA) (Saponification No. 112g 90 wt. %factive

in(jﬁhédi ent) derived froma 950 nunber 55 average wgecul ar i ght

pol yi sobutyl ene, after difl %I on Withe16e grans of 150N m naral oil, 147
grans (0.734 noles) of aqprmo-accefaio nmenohydr at e ‘B31. 3 wt % copper), 396
grans of diluent oil solﬁen?'ll % i ner al oil) and t he s cted amount of
water are added to a stirred%eaction flask equisp 8d with 3H ef | ux
condenser,. The order of addition of thgse char} é; it €Bi argy the anount of
wat er enpl oyed and ot her |5 EP 0 482 940 Bl cHBIL of § he experinents
are indicated in Table I Joed @R SN feattion nmady at@g, With stirring
to the indicated [gactiorn tesperttete which was+mprg edl r the reaction
tinmes as?indicate Theréafter t he reaction I| ped for the

i ndi cated tines h dry nltrogen gas charged t Eﬁ

weact|on
m xture at a flo ate off 500 cubic centineter

e
I

2hi | e appl ying’

Getat
aé‘;%ﬁ
m%&ﬁﬁ

a vacuum above the'reacttjon 5 I|qU|d.as.|nd|cat8 . el s 25 30 35 40 45
50 ggagrgs ercegs 2%
35 O e e M@ i)
guuEAD o
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BEEEE. U2
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The above data illustrate the superior low sediment levels obtained in use of the process of this

invention in Experiments 1-5, as compared to the method of Comparative Experiment A.



55 EP 0 432 940 Bl The results thereby obtained are also set forth in
Table I. [ERR] The above data il lﬁhr@mgﬁ superior | ow sedinent |evels
obtained.in use of the process of [ tion in Experinments 1-5, as

conpared to the nethod of Conparative Experiment A 7 EP 0 432 940 B1

The copper Rl dopneP 5P Blebated i e FodBEss FisSinvahtioh [RhrSbd dhidybd ﬂmbﬁ@é’t\né)&ls anRkpyed
in 1 ubri RN Mired reBétédCsr icbiviples@ll i@ Sophate fstp Wi bn &RiRg; b€ dosBiibel -R¥£A21 18 a
separ at e prdvia olkdinbus.RorApbsiiehs MAAingl @ SighifidaR lelucEdvifeody 7dnd fo tirpréVeaNd FiRistance

ol eagi NOaGaiksd Wscsity gRWtH &fastich Gorfposikichsi dutitgn Btblaye. e aHisC fether | teaen@htt stopa b lom

| MPKOVe tsbdimére Soppbrsalt frotu@a pragired\by HeOBocess of Hixikvantioh isSdonthcteiONp @s kmhin® &dectbdr | Ng
st or age. fiom thdgroud cunsisting ot aliplticreptloatifheyir, ant eonmatic\arbineseatainieg front ® P4 nitregbh t
product tespaeewoléplet the apinetayipg aidéast dne primary ensecandary sitragem tarp tperdmalacul, uader

am ne selceuitions fuffigianttid effegl reactioncw sampiexativg obthe aining with atdeastoamoition bi neahiolsfimnd
aronmat i ¢ subsltitied disarbexlicrecidgodpeosditl to 4 nitrogen atons per nolecule, the

ani ne tavi nijese amissggraydieehyrpearhyl §mings of ey, kel Bydiocerby! emineshineleding qier oSl e,
under corUfPNYOIUPE, AHOKE gravRs. Apjde,grpuns: nitpiles didezeling Uty 3N ha ke, tiverpxyt amines i ne
with at [W8Bghtos PH’?"V SuBt: R’_‘ﬂ%!a‘i‘)bﬂ P §roups g srarticylel usaivle Rref Ry pnines ae g
copper sdfithaticjsgturated-prnines, inglyging.hosgof the, gengtalfPrgwias:hy | ani nes or nay be
hydroc%r byl am nes including other groups, e.g, hydroxy groups, alkoxy
groups, am de gr ouRSp-R? ! riAh& SR-KI} | i beng abdylke |ike. Hydroxy
amnes with 1 to 3 hxgr o&y&%‘?o%plgft%?%?ﬁr a?l‘yf?‘ﬂf roxS“ ireoup, are
particularly useful .®Preferred & nes are aRi pf'nat i c sat®fated ami nes,

I ncl udi ng those of the general forrmulas: 15 [ERR] t #herein R R, R' and
R'' arg i ndependently fg%ﬁct ed fromthe group consisti f hydrogen; [err]
to rr] straight or b hed chai n al kyl radicals; an% rr] to [err]

al koxy C2 to [err] al kyl ene radicals; and wherein R'' 25 can additionally
conpri se wheiiRetRY, R antiRY" &6 lindependentiy=E¥Ricted Gromithy group densistisg aShyd@bénn e tatreve,
and wher atraighe acbrahanahais ‘alkyl asidale; dntt €, salig atkoxyaC2do ©f elkysmb radicalisend aherdin BYh 2
to 6, 33rechreaddiibnallPcdnprisk a meiely df thenfdriula: can be the sane or -different and are
each nunbers of typically fromO to 2, preferably 1, with the proviso that
the am ne contains not eater than nitrogen atons. To assure a facile
reaction it is preferred that R R,{R', R, (s), (s'), (t) and (t') be
sel ected in a manner sofii(CHadtg o tHle the conp®®s of fornulas la and
b wit® typically at |edst one pri r'aiy- am ne group, preferably two 40
primary am ne groups. Non-limtinglexanpl es of suitable am ne conpounds

i nclude: 1, 2-di am noet hane; 1, 3-di i nopr opane; 1, 4-di am nobut ane;

1, 6-di am nohexane; pol yethyl ene am nes such as diethylene triam ne and

triet hyl GRS oh & s301dbited dnots, Bﬁ@%ke‘ﬁﬂa%c 5 30 P6an 08 He YR O BY GifbfonfildESor UGB @S
di-(1,2- RE 9,% b é%dqleanﬂ@(t ) ﬁ'n same or different and are each numbers of typically from 0
to 2, preferably 1, with the proviso that the amine contains not greater than 4 nitrogen atoms. To assure a

facile reaction it is preferred that R, R', R", R™, (s), (8), (t} and (t') be selected in a manner sufficient to
g\/ provide the compounds of formulas la and Ib with typically at least one primary amine group, preferably two
40 primary amine groups.

Non-limiting examples of suitable amine compounds include: 1,2-diaminoethane; 1,3-diaminopropans;
1,4-diaminobutane; 1,6-diaminchexanse; polyethylene amines such as disthylene triamine and tristhylene
tetramine; 1,2-propylene diamine; polypropylene amines such as di-(1,2-propylene)triamine and di-(1,3-
propylene) triamine; N,N-dimethyl-1,3-diaminopropane; N,N-di-(2-aminosthyl) ethylene diamine; N,N-di(2-

45 hydroxyethyl)-1,3-propylene  diamine;  2-propyldodecylamine;  N-dodecyl-1,3-propylene  diamine;
diisopropanol amine; disthanol amine; amino morpholines such as N-{3-aminopropyl) morpholine; and
mixtures thereof. _

Other useful amine compounds include: alicyclic diamines such as 1,4-di(faminomethyl) cyclohexane,
and heterocyclic nitrogen compounds such as imidazolines, and N-aminoalkyl piperazines of the general

so formula (ll):

CH,~CH
H4NH- (CH,) N2 Ny (CH,) N —n
P1 N s P2 J
n,  CHy=CH, n, n3
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propyl‘ene) .t riam ne; N, N-dinmethyl-1, 3-di am nopropane; N, N-di - (2- am noet hyl)

et hyl ene diamne; N, Ndi(2- 45 hy%rpf %&%1 3-propyl ene di am ne;

2- propyl dodecyl anm ne; N- dodecy!l %&o I"Ene di am ne; dii sopropanol
am ne; di ethanol am ne; am no norpholines such as N-(3-am nopropyl)

mor phol i eyl Mnk bl br8 helsBiRb 6ififfereht 46 larebad |Mlage€hrﬂf B6in § BB AH BiS; 1aRGhd SiRe o
alicyclic gt BRPars U imsgers of tréh 03613, 2AERS 80!k 1.6 HRNRRE that #8416hm of ny, n, and
het er ocycl hgis Rétlgrea@ERarch INBRHiHEHY exaHiles b such brARGEIhdIUAE Bir(2-arfiFloskilyl Bipetaiiek Y

pi perazi nes @omimdriaD MikiFes! of 2AMink Woimpduiids( inky advhritigebusl be uskd, prbvidisd thay @orfteln an
whekgi n g eavelage btinop grestsrcthdnleboudt @ Miitrogen dnisl ¢ enodlocute Horcaxamps) ©he pradesg®@r preping
from1l to dkylgneraminesiinsiolyesring reaction bhan sliyiape aihalide fSuel e bthylere dichlerideaarhpropylene
i nt eger s ofiicliloride) vath tamm@nia, anhigh fesplis]in & sonfplexrmidtyre wi dikylebdr@nipasonhpreip peirsedt nitrbgens um
of [err] emdoifiedrhy] alylonegroungr toeming such gemBundsicn -diethyiend Figmias dietilylenecteiaming @hd
am nes i ncF@@M’ﬂwmﬁeﬁet hy B’) pi perazi ne. Commercial m xtures of am ne
conpound® nmasefthaninea geriodyds Prikoydiyiene pASTIngRerch Ao ghirafonnyae: 5 aver age
of not greater than about 4 nitrogen atons per nolecule. For exarrpl e, one

process for preparing al kylepe am ne |'ves t reactlon of an al kyl ene
di hal i de (such asNBe mﬂi enm—aé—eﬂg | or i(&&FIwi t h

ammoni a, _which results in a conplex m xture of al kylgene am nes wher ei n
pairs of5n|trogens are joined by al kylene groups, form ng such corrpounds as
di et hyl ene i M08 vardel o ot]ty]l Qe;ngtram ne and correspondi ng piperazines. 10
Useful am nes al so i nclude po yoxyal kyl ene pol yam nes such as those of the

forrrul ae: [ERR] where m has a value of about 1 to 2; and [ERR] where "n"

a vaghue of a ._Qg- st%_sm,t ed saturated hydrocar bon
?h—é of from1lt 3@%‘ car ongé%‘glrfg? ere??the nunber of substituents
on the R group is represented by the val uePof "a"® which is 4INdnmber from1
to 3. The al kylene groups in either formula (I11) or (IV) may be straight
or branchedhad&i"res e uldscdf abougy 1 &) and R ist aosubstitudadisatoraiet! hpdrocatlioe fadical at fram OBl | C
am nes iz2n tdonplopsceeredt the uimbei of webstituents anrilesl R drourcie rapesentisl by fthetvialge bfd'aTrwhiah
30 [ ERR] 3B avmumber fion\1 1 8. Ehe allylermgriowps imeithetatormyda ) oniN\g may bRCstraight k9o hraagheds
X i's hal i dehains cpataining gbeut o 4 earbon glomeibst i t ut ed or unsubstituted hydrocar byl ,
M' is Hor 3lsedtssetemats ag¥neg ndbfreqeps Af &t ipKpefiop daleR ompguniisof e frite noi et y
containing froml to 4 nltrogen atons, "x" is an integer of fromO to 3,
"b" is d&h integer of fromO t®e?2, "Qq" is an integer of from1l to 3, "d" is
O or 1, with proviso that the‘egsqo roml to "v", wherein
40 "v" is the total nunber of/avail aﬁ‘é‘gbgzgﬁig zvﬁes on the unsubstituted
Ar radical. Z can therefore cMRhgri se anM&% ne noiety derived fromany of
the alipphatic or cycloaliphatic am nes discussed above. Illustrative of

such Z noi %éréiﬁ AR &n Ergﬂactﬁ rQincaH? ?ror;\ %ﬁ&% &rboh a&zﬁglﬂ is halide, -OH, or -OR*, M" is substituted
or unsubstituted hydrocarbyl, M™ is H or substituted or unsubstituted hydrocarbyl, Z is an amine moiety
containing from 1 to 4 nitrogen atoms, "x" is an integer of from 0 to 3, "b" is an integer of from 0 fo 2, "g"
W, is an integer of from 1 to 3, "d" is 0 or 1, with proviso that the sum of x, q and b is from 1 to "v", wherein
40 "v" is the total number of available bonding sites on the unsubstituted Ar radical.
Z can therefore comprise an amine moisty derived from any of the aliphatic or cycloaliphatic amines
discussed above. lllustrative of such Z moieties are those of the formula:

% (1) -%!-(Cl!z)' ' N-(CH,) 4
R' [ N ] '
50 Cﬁz Cliz\
(i1) NH=(CH2) ) (CHy) -~ H
c“z"’“z | P2
§6 n3
(iii) -NH—-—-—-alkyl en -alkylene-}—miz



9 EP 0432940 Bl wherein R, R', R, s and t are as defined above wth
respect to Fqormula |b; [err] an e as defined above with respect
to Fornul.a 11; and "al kyl ene” andgpk\‘{aér%&ﬁ defi ned .above with respect to
Forrul a "111; 5 (iv) - N(M) - M'"; wherein M and M' are independently

H o1 SubSiisfolt RIROTR™IRSAARS afd 55 SiinddY4BbVRCRHh H¥dpect 36) FornBRTB; P! Bl haM; 'ard & aS
defined adamed.abdve with redpB@iio Formaiadli; BAd ek iBnd™)Hd O ©Le8Yds defirldE ibdve Wit rB&ch to
cont ai n Wjerhyla bout 300 carbon atons, and will therefore include [err] to

[err] (and preferably [err] to [err]) al kyl, [err] to [err] alkenyl, [err]
to QOsargw), {NMFMY® [err] alkaryl, C7 to [err] aral kyl, [err] to [err]
heterocyclic and [err] to [err] cycloal kyl. Exanples of such groups are
nmet hyl , eHesin M'@nd) MY are indepgridently $tor isubisijtited erapsubsitudd hydrecartiybiand , pent yl ,
hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl tridecyl, tetradecyl,
et henyl , propenyl, butenyl pentenyl hexenyI tenyI octenyl nonenyl ,
20 de¥enyl, undecenyl, dﬁﬂbcenyl = N fec nyINﬂfﬁgfhdecenyl phenyl,
napht hyl , tolyl, xnyI, benzyl , ethylbenz , propyl benzyl , cyclopropyl,
cycl obutyl, cyclopentyl cyclohexyl, cycl oheptyl, cyclooCtyI, cycl ononyl ,
cyclodecyl rar}@,,tetr rofuryl It is to be understood t hat the term
"aromati c atr clarqﬁlrs

S as
not i n{ N e%ﬁ‘ Ith éocar hg oo(érd éicon pnto aBou?st?oocp ms,
CiU 300
s w@a s
can be a gdifllef yuawaaw b'uﬁr QU-B tﬁuéec-% Sty nofil l%Xé hd?a@yl
nucl eus,  dbabdyl @ynete ny'i nﬁ ﬂms

(it-h & d%BéhyPGﬁdéEBﬁQl &‘o’ﬂéceﬁfl brﬁrl nyl | % leutﬁilyles’arlyl m&hﬁt le@r§|b be

e T usqsibbizpe; cybibgépy, Seycrbhﬁﬂelcpcr@bnmeaﬁ&row BYcIRBHI.C ¢ wscybrsnowsed

at two payBlbdbcland ®rEHyalfurdicl eus such as found i n napht hal ene, ant hracene,
t he azanaphtt isatb da @ndersdod .thaf\thb asrmaiatomnalicyradicadliCas ysad iiheCdpediiicativh G thie Gppendest | €S
can be ofclaineis Inptridtercied togimnituhecdivelent aaimaBOmoible saptesénival by At kechentene. tAcaardingiyn disor
pol ynu#l deby uederstopd thiicthe ermatic gipicty ¢ag b rGinbie Aloaglicssnutleuscsicthasod beprene Bunldus, a
bri dgi ng ayiiditeatpsisus; arthibphenshuisiers, fariefi.4-latahydrongphibalensi reicipysg etgs or any polynuclear
car bon- t crematio maietyi $ugh eolinuplear moiefiescqen be piidbgyiuesd trpst that IS, whesgje at least an jagmatic
| i nkages,"ugiensy§uiusadda fwen do @gpoter myclgs st @F fang g naghtialens, yanthracefiea dhes
sul f on;/I ﬂz?'\‘ik'é'@@@"s' et Aomaively. spehipglyauslear gr i pgiefas g the §inke( (typ@ aperein at
al kyl )% P"e °'P'| h\?}s &"&?'ofevyr'“%ﬁaﬂ % finke E'Fﬂé'ﬁl" |br-#9roa @Eagesapk %H@efkét’?s'

| i nkages, b" We F '1{ %cc sisting - ether
| i nkages 8§29 | e °yfi ° 'gdqgl ‘h o tﬁ'g@ and
m xt ur es S 0“% in 99 ém 5( n ages 1;('::' - e?a' r alkylerie

l f
s a | jnked r inkagh ik
gener a forw.r,am %ro W T e creg tr;: b ibros ted by the
occurs I' s 1 ndependent |y

preferablggnQaitfmdia AT 1N each I nstance 1n whic
an aromatic noiety as described above, and each Lng is a bridging |inkage
i n%yr duadriiig-afosen from the group consisting of carbon-to-carbon single
bonds, «wet her |inkages (e.g. -O), keto linkages (e.g., 45 [ERR]
wherein w is an integer of 1 to about 4, preferably 0 or 1; Ar in each instance in which it occurs is
independently an aromatic moiety as described above, and each "Lng" is a bridging linkage individually
chosen from the group consisting of carbon-to-carbon single bonds, ether linkages (e.g. -O-), keto finkages

(e.9..
45
0
]
- C=),
50
sulfide linkages (e.g., -S-), polysulfide linkages of 2 to 6 sulfur atoms (e.g., -S2-), sulfinyl linkages (e.g., -S
{0} -), suifonyl linkages (e.g., -S (O)= -), lower alkylene linkages (e.g.,
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50 sulfide linkages (e.g., -S-), polysulfide Iinkages of 2 to 6 sulfur
atons (e.g., -S2-), sulfinyl Iinkaqﬁ§ &§5§@ S (0) -), sulfonyl |inkages
(e.g., -S[err] -), lower alkylene %1% BL . | [ERR] 10 EP 0 432 940
Bl di - (-l ower al kyl)-nethyl ene |inkages (e.g., - [err]) | ower al kyl ene
ether i Nk giRer(akymet}i&ielihka gsr(ég ), o R ot Ml BOR. 2L {1 0 |1 nkages
(e.g. V\/nel:@H{l S0ECI - ADER, - AR50 ower al kyl ene et her |inkages

i s each replaced wWith an -S- aton, Iomer al kyl ene pol ysul fide |inkages
(e.g., wherein one or nore -0- atons is each replaced with a [err] to [err]
groep), sMth R* being a I.@g; Oup. JoH.\¢HocH.,)! Hf such Ar groups
are 15 20 and napht hyl ene, cﬂﬂd@ﬂ,éﬁé ddz 2dﬂ? [err]
wherein r" is an integer of fﬁﬁﬂ%ft()4- such g? phe ene, 30 bi phenyl ene,
35 [err] 40 and the l'ke'-aﬁi =M || be preferably phenyl or phenyl
substituted wwth 1 to 3 pr erably T"to 2, M hydrocarbyl groups (e.g.,

al kyl greups containing 1 to 300 carbon atons) and with either 1 to 3

hal ogen X eldilewar gkvigne sylfide linkeges de.g. Whesgip one e mMpig Q- plogs inythe Howpr glyylee ether
hydr oxy or# "é‘ﬁs's ?"G" vith |18 537 atpm).d FHH'Q%W'V%"' S (o0 AAHPIB SN PT FBYER
substi t ut ed s'sr%?a f? 'F‘ d with,a % {Q, F tqeph with bping & jowp l%"?“pphenyl

3- hydr oxy- 2, 4 aBYeo‘ﬁ)?'l'c IB¥ERA | 3- hydroxy- 2, 4-di i sopropyl phenyl,
3-hydroi 2 4-di net hyl phenyl, 3- hydroxy-2,4-dicyc|ohexy| phe- nyI,

3-nethoxy-2,4-ditertiarybutyl pheny}, t hoxy- 2, 4-di propyl phenyl,
3- et hoxy- 2, 4-di i sopropyl phenyl, - -di met hyl phenyl,
3- net hoxy- 2, 4-di cycl ohexyl phenyl, 0-2,4-ditertiarybutyl phenyl, 3-

chl or,0- 2, 4- dlpropyl phenyl, 3-chloro-2,4-diisopropyl phenyl,

¥Woro 2 affs sbbRRYIgAY! Phenyl, 3-chloro-2,4- dicycl ohexyl phenyl
3 chl oro- 2, 6- dlnethyl phenyl, 3-chloro-2,4,6-trinmethyl phenyl,
4-chl oro-2-isopropyl phe- 50 nyl, 3- net-oxy phenyl, 2-nethoxy phenyl, and
the |ike. Wien "d" is zero in the abg {:} mula V, illustrative of aronmatic
am nes ase those of the fornula: e EP 0,432 940 Bl wherein Ph is
phenyl, and wherein X, x, Z, M, q amd b are as foll ows:

wherein r" is an integer of from 1 to 4, such as phenylens,

00—

30

biphenylene,

:

The Ar group will be preferably phenyl or phenyl substituted with 1 to 3, preferably 1 to 2, M"
hydrocarbyl groups (e.g., alkyl groups containing 1 to 300 carbon atoms), and with either 1 to 3 halogen X
radicals, (e.g., chloro-, bromo-, or iodo-) or with 1 to 3 hydroxy or C1 to G alkoxy or cycloalkoxy X groups.
Examples of such substituted aryl radicals are 3-hydroxy-2,4-ditertiarybutyl phenyl, 3-hydroxy-2,4-dipropyl

45 phenyl, 3-hydroxy-2,4-diisopropyl phenyl, 3-hydroxy-2,4-dimethyl phenyl, 3-hydroxy-2.4-dicyclchexyi phe-
nyl, 3-methoxy-2,4-ditertiarybutyl phenyl, 3-methoxy-2,4-dipropyl phenyl, 3-methoxy-2,4-diisopropyl pheny!,
3-methoxy-2,4-dimethy! phenyl, 3-methoxy-2,4-dicyciohexyl phenyl, 3-chloro-24-ditertiarybutyl phenyl, 3-
chloro-2,4~dipropyl phenyl, 3-chloro-2,4-diisopropyl phenyl, 3-chloro-2,4-dimethyl phenyl, 3-chloro-2,4-

. dicyciohexyl phenyl, 3-chloro-2,6-dimethyl phenyl, 3-chloro-2,4,6-trimethyl phenyl, 4-chloro-2-isopropyl phe-
so0 nyl, 3-methoxy phenyl, 2-methoxy phenyl, and the like.

When "d" is 2ero in the above formula V, illustrative of aromatic amines are those of the formula:

5 | x
/Ph—(Z) q (VI)
u"b

1



X Cox M ' b Z -- 0

[err] . 1 [err] 110 -- 0
[err] ; 1 [err] -- 0 EP 0 432 840 B1 [err] 1 [err]
1 -- -0 [err] 1 [err] 2 15
-- wherein Ph is phenyl, and wRdrdid X, x, Z, M", q and b dre as folld&s | - - 0
[err] 1 NH2 1-- 0 [err]
1 [err] 2 20 ' [err] :
NH2 3 -- 0 - err 1 -NH2 - -
0 /s - Jerr] 1 [err] OH - -
[err] X x 1-d e - 4 @ [err]
1 30 35 40 45 50 55 12 EP O 432 940 B1 -OH 1 - CH3
1 [err] -C 1 [err] 1 [err]
1 -0H -3 0 [err] =CoHgOH! Rerr =NHy 1l 1-d
1 0 Lerr] 1 [err] - 1 OH 1
[err] P [err-]‘:znsl’h 1 NHp 15 - oo bt
[err] == 9 ~ [errFH3 1 -MHy, O+ 1 1 -
0 Lerr] o -CH, 2 -C 1 -NH, ~- 2 0
[err] 2 -4 1 [errl 1
[err] & =% o 2 20CHaC 1 = 1 3
[err] - 0 2-%(:53 1 fer r -NH, 1 1 [err]
2 -- 0 - - 0 err 1 25
.- 5" 0 _ -ocHy [eb‘r] NH 22 _ 0
YR - 0 [ &=OCH -NH, 3 R 1
-- -— [erils 4 L 1 --
0 Terr] o T L err]
-NHCH3 == 0 1 - GOCoHg1 1 [ erNHy a
[lerr] . -OH 1 1 -Oda 1 [grr].mz 1 1 ler]
2
=Cl 1 - 0 ~NH, 1
30
85
v 40

50

56
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- CH3

_'.\/- 5
-0 [

432 940 B
0
[err]

1 - NifPh -0
1 15 -c1 0
[err]

1 - NHPh
-NHPh .. -OH
3 -- 0

1
o _ [err]
1

35

50

65

3 1 [err] 1 -OCH 1
[err] 1-0H 1 [err]
55 0 432 840 B - 0
2 40 - C1 . - - 0 [err]
[err] 1 [err] 2 -d
r 245 -OH 1
[err] - - 0 - -
1-- 0 . 0 [err]
~Xph ._ll"__ 0 R [erw]l & 2950
[err] 3 55 13 EP O
contln 0 rr 0 -NHPh - -
Lﬁ@ 1 “82 2 10 -- 0
1 - NHPH=CH4 11---NHy0 [err] 1 _
1 leCsH 0 1 [eriNm 1 - NHPh
. led® L L P 120
™ neen 2 3 -- o 1 [err]
. 2 201-%‘7 _ 0:0 o ][ el 1 : NHPh
1 -C,H ' i
er] 377 1. -NHPh .2 -2 0
- NFPh 0 1MW . ov 1 2 ..
' e 1 0  -~NH, 0 2 -NHPh
1CH3  -cy 13 -NHR2hm - 1
! - Ph 30 -0 1 2 [err] | ? 1
1-a” Yerr] -NHp 1 - RHPh
terr] -czlls 11 - NHRNH, | 32 --
0 - 1 -NHPhgerr]  .nm 1-- 0
1 -NHPh[err] / 2---2 ¢ [er i
0 g“ 0 "an 2
0 - o =NH, 3
1 - 0 -NHCH3 h
1 - 0 -NHCK3 1l
p -¢H3 b -NHCH3 l
1 -CH, 1 ~NHCH, 1
1 -C,Hg 1 -NHCH, 1
1 ~CHj 1 ~NHCH,4 1
1 -C3i17 1l -NHCH, 1
1 -- 0 -NHC,H, 2
1 -- ) ~NHC,Hy 2
1 ~CH, 1 ~NHC,Hg 2
0 - 0 ~NHC (=NH) ¥H, 1
0 - 0 ~NHC (=NH) NH (CH, ) 1
0 -Ph 0 ~NHC,Hy 2
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40 -- 0 [err] 1 -NHPh[ err] 1 --
0 [err} 2 -- 0

[err] ‘ 1 -NHPh[err] W%W 0 [err]

1 ~ -NHh[err] 1 45 -- [err] 1
-NHPh[ err] 1 -OH 1 - - 0 - NHPhOH

1 -d 1 -- IARLE A (contilmisd) 1 -OH 1
[err] 1 -NHPh(OH) [err] 1-d 1 [err]

1 ~-NHPh(C,) [err 1 58,14 EP 0 432 940 Bl 5 X X

M \— & %—- —L j'l_.z i [er r] -G 1
[err] -NFPh(O—|) 110 -d

1 -Rerr] - 1 - NI—P ) [err] 1
“OH 1 O [err) TPhiCHy), it - NHPh( OH) [err]

10 5, “lerr]® ~PhNH, 1 9. NH yl 1
-H 1=~ o -- -czrx_.,on 1 O=-NHPh - NHnapht hylq

1-d <l - NHnapht h

1 wherein Ph_is phenyl ene. ﬂsl’h Il ust ratlr've ar'n(;irr’e)ﬁr c am nes of¥For mula V
wherein "d""Ts zer® and Ar % phenyl ene ar® pheNHFSyi ne and ani nbphenol s
such as 2- ame=nophe@ol , 3- ophenol , 4-am nophauh 2

4- am rio- 3- ngLhyl p noI 4- Qi no- 3- chl or o enol 42 am no- 2- bronophenol and
4- ami no- 3- et hyl phenol ; ani no3substituted p thy aryls such as the

am nocat echdTs, tH& ani no <@&8gr ci nol s, andkt he ~N#Bhohydr oqui nonek, e. g.,
4-am no- 1, 2--d| hy dg ox- ybe-wg 3-am no- 13 2- di xybenzene

5- zm_ynﬁ’ 1, 3_di hydr&xybenz 4- am no- 1, 3- d| hydr benzene,

2- am no- 1, 4- di hydroxybenzé 33- anmino- 1, 4-4i h

ydt enzene and the like.

Il lustrative=of ar®natic a‘rﬂzﬂgs of Fornul &V wedHPhn "d" is zeraand Ar is
napht hyI ene-are ang nonaph Es whi ch i ngl ude

1-amn oxyngpht hal ene; am no- 3- hydroxynapﬁt hal ene and t*‘le i ke.
When "d" |n Vis ™", the aromati ® ani n conprise a ™annich
Base condens@ti on broduct =of at | east one ghydr @-)l;u’nr omati ¢ conmpaund,

al dehyde reaggant jand am oy, The hydroxy- alromat om 30 pounds, can

conpri se one, or re corrpounas of the fornul a ( [ ERR] whereéeln x' is an
i ntegep of TThm1to 3, an¥¥r, M, and blare a‘&m fined above, Mith the
provi so t hatOH he slum of x-ang bis from3Ato -wgphwherein "v" ijs the total
nunber of ay@ | able bondi gggsites on the 40 un tituted Ar rgdical. The
al dehyde react ants Wil gene?al ly conprise at | one conpound of the
fornmula: H 1 wherei MColy is as defided ab¥HBR Preferred aie

f or malsglehy de= or par af or mal-dn yde, although it
al dehyde- group cory ai ni ng_ rrpounds such ,as
al dehydes (e.g. butyralde acet al dehyde,
i ke) can arso be %l oye A pr eferred grloup

criqp'o%nds o= t he fgor nul a: .begg:l—lo wher ei ngM'’

- 0 -0CH, b

- o =OCH, 1

-- o =CyHg 1
% - 0 '“2“5 1

-OH 1 - (/]

-Cl 1l - 0
50 ~OR 2 =CH, 1

-Cl 1 =CH4 1
55

14

wiitbhpen derstooq[that ot her
rr] hydr ocar byl

[e%g ehyde #nd the

#NHBR (CHglhyde natderials are
Lﬁubhg;cga,hydr ocarbon radi cal
~NHPh (OCHj) 2

=NHPh (OCH,)
~NHPh (CyHg)
~NHPh (OC,H;g)

. =NHPhOH
=NHPhC1
-NHPh (OH) (CH,)
-NHPh(C1) (CH;)
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having from1l to 4 carbon atons. The Manni ch base condensation product
formed by the reaction of the _hydrqi)i,yo tg€ conpound with an am ne

react ant ,and formal dehyde can conprise hi gher condensation products which
can be-illustrated by adducts of the structure (M11): 50 [err] 55 wherein
[err] is O or 1, [err] is an integer of O to 8, [err] is Oor 1, Ais a

bi val ent bis-N term nated am no ef ¢ t he am ne reactant and
conpri ses an anmi ne group contai Weferabl y from3 or 4)
nitrogen atons, and A" conprises the group -CH(T")- wherein T" is H or
alkyl ofs froml tQ carbonM®ons and is debved frgmthe correspongi ng

al dehyde reactant, and Ar' conprises the noiety (I X): 15 EP 0 432 940 Bl

[err] wherein M, b and Ar are as defined above for the hydroxy aronatic
conpounds ooRormi a Vi1 . CuRixally adduct'slof FNHRBREON) | above ale those

wherein [ ery, , lerr] iggl to 3, and [¢g ﬁmi?lh prefgrably
wher ei n’&/\' |ds:l al k of 1 to car bon atoms Ar ) ge?ene H—"r eferabl Y,
the "A" bi v¥ent e@m no groteBn the adduct st of I'—‘CN"EYP 3} 11 cdnprise

termnal -N& 10 gyoups, asCHRx e nplified by {he SiNmGAphH m pf t he formul a:

[err] 25 wherein , R, RR"," s and t are defllgg aﬁ&\{e wth refpect to

Formul a ,} b;"° [ er and [e'rr] are as defin abov ¥§pect t o*For mul a

I'l; and "al4qd ene"l and "nf=-are as defined above +NHiapkthplt to Folnul a

1. 30 11 us ture VIl are set forth in Table B

bel ow. [err] [err]t‘hfJ e?m aﬂg\ui:‘ %ﬂ)‘nﬁ% A A

A350 2 1 -Ph(OH [err] O 2 "

[err] O22 lustrative aromatic amines of Formula V wherein "d" is'zero and Ar is phenylerjea@re’ gheramir@ and 2
aminophenols such as 2-aminophenol, 3-aminophenol, 4-amfnephhol,Gt-andino-3BBmethylphenol, 4-amino-3-

[err] O Ochiddophenol, 4-amino-2-bromophenol and 4-amino-3-ethylphenol; amino-substituted polyhydroxyaryld saclr |

45 (0 1 s the aminocatechols, the amino resorcinols, and the aminohydroquinones. e. g. +amir{og 2r ]dihg_droxz

0 ybenzene, 3-amino-1 2-d|hydroxybe[1@pq 5-amino-1,3-dihydroxybe! ) :ﬂ—amnr@d 3-d_[hydroxybenzene,

" 25 2-amino-[ ,éqd;hydrquben@ne. Jpamino-1,4-dihydroxybenzene and thel

[ err ] 50 1 j_llust@tlve of aromatic amines of Formula V wherem "d" is zero and Ar is naphthyl;rg‘éfq ?mlq_ona@ 1

thols whlch molude I-amino-5-hydroxynaphthalen, o-3thxgronynaphthaleneand tha
Manni ch Base aﬁ}e it 1 EormiR Yds ey ﬁg'a} g P ?fg‘i? gsvr ? §'°8“°t
ehyde com-

one hydroxy-aromati c oompoun . re t an amme hydroxy-arom
30 pounds can comprise one or more compourids of the formula (Vii):

OH,,
x
/

s : H"b

wherein X' is an integer of from 1 to 3, and Ar, M", and b are as defined above, with the proviso that the
\/ sum of x' and b is from 1 to "v", wherein "v" is the total number of available bonding sites on the
40 unsubstituted Ar radical.

The aldehyde reactants will generally comprise at least one compound of the formula: HC(O)M™,
wherein M'" is as defined above. Preferred are formaldehyde or paraformaldehyde, although it will be
understood that other aldehyde-group containing compounds, such as Cz to Cio hydrocarby! aldehydes
(e.g., butyraldehyde, acetaldehyde, propionaldehyde, and the like) can alsc be employed. A preferred group

45 of aldehyde materials are compounds of the formula: M"'CHO, wherein M'™ is H or a hydrocarbon radical
having from 1 {o 4 carbon atoms.

The Mannich base condensation product formed by the reaction of the hydroxy aromatic compound
with an amine reactant and formsldehyde can comprise higher condensation products which can be
illustrated by adducts of the structure (Vill);

H-(A=A')y ~AT'A'-A~(A'AT'A'A)y, ~(A'AT')y ~H

65 wherein x; is 0 or 1, %2 is an integer of 0 to 8, xa is 0 or 1, A is a bivalent bis-N terminated amino group
derived from the amine reactant and comprises an amine group containing from 1 to 4 (preferably from 3 or
4) nitrogen atoms, and A’ comprises the group -CH(T")- wherein T" is H or alkyl of from 1 to 9 carbon
atoms and is derived from the corresponding aldehyde reactant, and Ar' comprises the moiety (IX):

15



condensi ng (A) hydroxy-aromatic conpounds (e.g. phenol or [err] to [err]

al kyl substituted phenol) wth (B%,P?’%Qﬁé&o 432 940 B1 fornal dehyde and
(© polyethylene anmi nes, e.g., ethylene diamne, diethylene trian ne,
tri-ethyltene tetraam ne, propyl ene diam ne, dipropylene triam ne,

tripropyl ene tetraam ne, polyoxyethyl ene and pol yox- ypropyl ene di am nes,
e.g., polyoxypropyl ene di am ne, andogonig®pati ons thereof using a A B:C
nmol-ar ratio of 1-8:1:0.1-10, and prehbgr@bly 2-6:1:1-4. 5 The Manni ch
Base condensation reaction to formthe®aromati c am nes of Forrmula V above
wherei B "d" is one can be acconplished by neans known in. the art, such as
t he met hothereiidds biahdb & drgas ifivied abeng Tor 3IFchydio®yr Fxoraatie 4OMmawis of Borpidta Xl Tef@dly 165.
Gener al | yadduciseof pimyls, Vit ghove asp taase wherpie xc isrfhauitd! it aed Welhy dendvingst pigisrably
cont act eq'hapin ' tig ol plh to B carben giamspivdnignyiere. t o éerr] for a period of from
about 1 to Arefersblirtae "Anbjwalenh\aminy orgumiarthe ardugts ghalkormyld, Vil il eprpiisestormingh ity t o
r emov e’urFWES pEerenRtiad Psthe pruches g R and/ or amine. 10 Any conveni ent
pressure can be enpl oyed, su as at pheric, superatnospheric or

subat nospbkri c. +(CHg) -,-(mlfp W-dehyde conprises fornal dehyde
(or a material whigh generat snip;mala h- gye in situ), and the am ne
conpriges a di-primary am nef(€e.qg., trifethylene tetraam ne), the

f ormal dehyde and di primary anine are | oyed in an anount of about 2(n-1)
nol es of fornmal dehyde and about (n-A) rrekesc?f dirirmary am ne per "n"

nol ar eqtjﬁéal entd charged of |t he hydrogy-®rylew olip. {15 The|ani ne

t r eat nent2&bnmo T\()&iﬂﬂpi duct are‘c( (CHy) +NB nce of
a Liquid nmedi um v\hich can co [ ' lewlif ue r solyent jog the
redefants. Genera |y useful "are hy roca@b%nc#s%l vent%, suchﬁ s m né?al oi |l s,
synthetic lubricating oils, and the |ike. For exanple, the solvent enployed
in the ptkk)y at i Ikyben alkyl to the am ne
contacting step. The ami ne treatnent conpound can be‘readily reacted or
conpl e®ed with the dicarboxylic acid netal 20 salt MBterial, e.g., the
copper or zinc nmetal salt product of polyal kenyl substituted succinic
anhydr i cemen EGRG BE) 2 389 { A 88 olneg GBva i aoSPosk IR RTEUIY B Phvch 768 2 268791
product fdg§e aﬁ‘?"ﬁé’“ﬁﬁ?fp deFormya di dorbyienst padimeingre 3 defiasd pboye, Wit 5ARSFER)

th i nd© . d with at |east ti f th | yol ef i ni
L e o ATHoHS B oo Vi o3 g Pyl o OF e pojvel efinic

treatnent conpound and the netal salt product will be contacted with
stirring at a tenperature of from abpABLEOR to 150 C., preferably 110 to 25

[err] .,gi r nyoreg.Bto 10, e.g,, 30 min. to 3 hougs. The contacting
i's prefer [ﬁzc duc T T nert—gt-rros-p-hm e—teo— unée*—Hﬂa—%heat ment
rati os of@thé dicarbBRYOH)~aci d m€Hat salt prNHOgH NHCgHUNMa ents of anine

treat mentgcogpognd can wary consi degably, de | R9 Nyt Reykeact ants and
type of bonds formed. The selected amine trea rrg%?gégﬁgaﬁﬂzzs oul d be
inkg/oduceﬁ i# atount suPfficient to Brovi de arVBQRgHgNHof reactive prinary or
secon

dar yoangnerabove t#at anount ok reacti v.s-m;‘g!é -0l secondary am ne 30
required oryre ction Whth t he equi yal ents of_fr®ee PO|¥O| efinic substituted
~ dicarboxyYictactd or anhydride and Tor conpl BEC2Be(NRCoHeha™REtal in the
netal sal@ p@odlct. Gen®rally, the ®elected Mog&gmcyn?)'hmi-ntroduced in
amount sugfigiept to previde fromapout 1 to_%? &E‘éﬁégfﬁ x gﬁg_ut 1.5 to 5
equi vaffents of reactive primary or secondary 2 gt2 di car boxylic
acid moi ety #onPent of The pol ym@l(ﬁg)subsfﬂﬂz:ﬂ(meﬁﬁhbgmf"e acid or

anhydri degnmegalqsalt preduct so tremted. Aft hIfdy Cailacting tine,
35 the cont ct&lng m'xt.l.Jre is preferably st r-ielli‘Hé Qgﬁﬁbz’ﬂﬁ) N2 or other
subst apt II€ i%sert gas) at el evat®d tenperﬂi)&::eﬂémga%“ﬂnm about 120 to
[err]) tarepove water wf reaction end renmaidy mg’m@zﬁ gaLent conpound
whi ch has, noj rgacted ofy conplexed with the P

Areh 'f o kg

oduct. Preferably,
.the reco C3 Gijzﬁﬁ'
(Ph = phenyl)

55

A preferred group of Mannich Base aromatic amine condensation products are those formed by
condensing (A) hydroxy-aromatic compounds (e.g. phenol or Gy to Cs alkyl substituted phenol) with (B)
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produét will contain |less than 1 wt.% (e.g., <0.05 w.% unreacted am ne.
After stripping unreacted am ne treat t ound and water fromthe
reaction m xture, the product 40 i%g%séﬁ%pto renove process sedi ment
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P bseﬁ nd sF)‘ lg:ochrdﬁdI Qhe addltlve can be used by incorporation and
dissolutlon into an oleaginous material such as fuels and lubricating oils. When the additive mixtures of this
invention are used in normally liquid petroleum fuels such as middle distillates boiling from about 65° to

5 430°C, including kerosene, diesel fuels, home heating fuel oil, jet fuels, etc., a concentration of the
additives in the fuel in the range of typically from about 0.001 to about 0.5, and preferably 0.005 to about
0.15 weight percent, based on the total weight of the composition, will usually be employed.

17



diaIkyldithiophosphates), friction nodifiers (e.g., glycerol oleates), etc.
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di carboxylic acid conprises at |east one menber selected fromthe group
consi sti n§lalms mal eic acid, maleic anhydride, itaconic acid, chloromaleic
acid, dinmeth I fumarate and chl oronal ei c anhydride. 3. The process of claim
2 wher ei ntt loosedligert methed Sfulb'sqqc!‘ﬂléﬂt°'°é@?ﬁ5'ﬁ isglation £gniginiag SeRPGY ealie of polyolefinic
pol ybuf/| eneubgtitutng dicarboxyis aqids cemprising dhersteps of: The rocess of _claim 3 wherein
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and railroad dsapelsedmgrtipesiuctand the | i ke. Advantageous results are al so

achi eved by enploying the additives of the present
45 2. The process of claim 1 wherein the dicarboxylic acid comprises at least one member selected from the

group consisting of maleic acid, maleic anhydride, itaconic acid, chloromaleic acid, dimethyl fumarate
and chloromaleic anhydride.

3. The process of claim 2 wherein the polyolefinic substituent comprises polyisobutylens, polybutylene or
50 mixtures thereof.

4. The process.of claim 3 wherein the polyolefinic substituent is derived from a polymer having a number
average molecular weight of from 900 to 3000. '

55 5. The process of claim 4 whersin the dicarboxylic acid comprises maleic anhydride.

' 6. The process of claim 1 wherein said water soluble copper salt comprises a cupric salt.
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i nvention in base oils conventionally enployed in and/or adapted for use as
power transmtting fluids such as t e, transm ssion fluids, tractor
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65 8&. ' The process of claim 4 wherein the dicarboxylic acid comprises maleib anhydride.

6. The process of claim 1 wherein said water soluble copper salt comprises a cupric salt.
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6. The process of claim1l wherein said water sol uble copper salt conprises
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Chl or mal ei nsw&un&mm,&sgmeanw@t und Chl or mal ei nsaur eanhydrid. 40 9
Ve fahren nach Anspruch 2, bei dem der pol yol efini sche Substituent
Po IKV?S Olait §.| everfahkRal natru Amruad 2. belbéen laomnspaolefitasciee SubsiitiieaBPolyisbbutider, fPalybugsh diac h
Anspruch 3, IdMidchahgen dheaus potagtol ef i ni sche Substituent von einem Pol ymer mt
ei nem durchschnittlichen Ml ekul argewi cht (Zahlenmttel) von 900 bis 3 000
abgel ei t et 4.i Yerfahren nach Anspruch 3, bei dem der polyolefinische Substituent von einem Polymer mit einem
durchschnittlichen Molekulargewicht (Zahlenmittel) von 900 bis 3 000 abgeleltet ist.
45
5. Verfahren nach Anspruch 4, bei dem die Dicarbonséure Maleinsdureanhydrid umfaBt.

6. Verfahren nach Anspruch 1, bei dem das wasserlsliche Kupfersalz ein Salz des zweiwertigen Kupfers
umfast.
50
7. Verfahren nach Anspruch 6, bei dem in die Reaktionszone Wasser in einer Menge von 1 500 bis 10
000 Gew.% im UberschuB zu der theoretischen Hydrolysemenge eingebracht wird.

8. Verfahren nach Anspruch 7, bei dem das Produkt weniger als 0,5 Vol.% Sediment enthélt.
55 ' .
9. Verfahren nach Anspruch 8, bei dem das wasserldsliche Kupfersalz Kupfer(ll)acetat oder ein Hydrat
davon ist.
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45 5. Verfahren nach Anspruch 4, bei dem die D carbonsdure
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dem das Pr o®@iskiborsérge-BetaliselzPtopukts dus cStufie (a) wnterlBildung reine tibaitigeh ndes Slartigen Losung
ausgewAhi t  anitherdbgeserterpfinkosii¥tzu bewitkeh. aus al i phati schen, cycl oal i phati schen
und aromatischen elnen mt 1 bis 4 Stickstoffatonmen pro Ml ekU , wobei das
Ani n mi nd¥s Verfebresingehfineriveh d9. bgirem dse RuinPlisthylongemic Ry 3 Meomfﬁmﬂbuwteko
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en, congAct, dadns 1abdRe deBL:16Hen' 18 Glidn@B d'all Fhoin€ bnviish 1000 %' e Palisl bR &Rbd by RapBdrt UN
anhydr i de d' ag il quashins a¥ea® Mbriclorent ndéiakd balaycrbiptey Bk BfagiéntslghhRdNdP PRSENRC €
d' eau, ce Ssubgdns I'anbydride @’hoidsl didatboxyligle ACkubsituat @olyolétiniducidthaigs)| Iy tantact SdnEinkinte-que
d' une nono- ol af pendantime@idréa eXdals dog atvditiwscsutisapten paur Quensactanplisseie iqréaction du sel

nmol ecul ai r e swftalique Lhydrogblublevetr denl'=pi\diridee t'atide Hicaoxpigbe an velrde dermet aw iliguide

di car be;xyl i quwactionnal copflenant/Bs slside euivieydiadidgalicdtbaxyiiae araubstituant palyeléfipiqusncoddera

Cl o, |'eau et®Astet delippyenexpis ; et dans | a zone de r6action en une quantite
d' au noi ns en® Rorcurdinde splede sire 'aside diceovligre & spstinant polyeléfigigum v tiguide eau
t heor i quenent F@E@?&l*@'ﬂb&?’"’?ﬁ/ﬂ?%’!‘%@'e tédinenty agment s- anhydrl de present s
dans |'anhy d aC| de d| car bo ue a subst | tuant ol 6finiq

char g6% 1% gf?ﬁfd;c“t‘“'aé‘f ﬁ] "g’faé o mp’ése"'
conditions ] d q*%’ ,ﬁgm a' 3“°r H"ﬁ@? |'t?ﬁ9"'8‘l? 5351“ chloro-
nmetal | i que PB% EI'BT% § 8 3f°'3 ‘&Fg di carboxyl i que en vue de

L?ng L%‘X’ ';Ebéé i r;ven%iaﬁ "ﬁn%% g%e.qeogsgmm@opa&.@ﬁé SoriSonith Yo odluc! e

a recue le's e culvre d aci de di carboxylique &

- substit uam PRESAS QR R rBvbRdicHor 3, %Qeq@ﬁaeausmmebomrm%u §hvé @mmmere
produi t A f 2yl o HRYEIE Almérigld dé- poﬁé MeIBSRIrS Hé ddNRLaob® revendi cation dans
quygl "aci de di carboxylique conprend au noins un represen-

40 5. Procédé sunvant la revendication 4, dans lequsl I'acide dicarboxyliqgue comprend I'anhydrlde maléique.

6. Procédé suwant la revendication 1, dans lequel le sel de cuivre soluble dans I'eau comprend un sel
cuivrique.

45 7. Procédé suivant la revendication 8, dans lequel de I'eau est chargée dans la zone de réaction en une
quantité de 1500 & 10 000 % en poids en excés par rapport 3 la quantité théoriquement nécessaire
pour I'hydrolyse.

8. Procédé suivant 'la revendication 7, dans lequel le produit contient moins de 0,5 % en volume de
50 sédiment.

9. Procédé suivant fa revendication 8, dans lequel le se!l de cuivre soluble dans I'sau est I'acétate
cuivrique ou un hydrate de ce sel.

56 10. Procédé suivant la revendication 1, dans lequel le produit de I'étape (b) est maintenu en contact avec
une quantité efficace d'une amine choisie dans le groupe consistant en amines aliphatiques, cycloali-
phatiques et aromatiques contenant 1 & 4 atomes d'azote par molécule, cette amine ayant au moins un
atome d'azote primaire ou secondaire par molécule, dans des conditions suffisantes pour accomplir la
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t ant du groupe consistant en |'acide mal dique, |'anhydride mal ei que,

| ' aci de itaconique, |'acide chloro- | 2l | e fumarate de di nbthyl e et
| anhydr| de chl oromal ei que. 3. Procéﬂgagéﬁé@ﬁh1lza revendi cati on 2, dans

| equel |« substituant pol yol 6fini que conprend un polyi sobuty- 35 | ene,

un pol ybut yl §Bg1isHbuds SonBiixatian 88 l'ﬁﬁn&&ﬁu%éﬁ%&de& i Haftie aff mol’ G Sl MeRMGusHULial a
revendi cat i OndicirooRlAgi® 4 REBsMLant Polfertinighd BistEHu RMMSO0hrEdult HetidRpS ) FABY fokhfor Aind!N
pol ynmbr e ayandolutisgh@iahEhGileIte vistusws duite. de poi ds nol ecul aire de 900 A 3000. 40
5. Proc6de suivant |a revendication 4, dans |equel |'acide dicarboxylique
conRrends | 1artrydnd Geivane licirayeralicaton 10 dasdBquliraming cbraprerly andléthyinbidamids odams

| oquel | e seltiéeyiépetétvaminesol ubl e dans |' eau conprend un sel cuivriqgue. 45

7. Procede suivant la revendication 6, dans | equel de |'eau est chargee
dans | a zone de reaction en une quantite de 1500 & 10 000 % en poids en
exces par rapport a la quantite theoriquenent n6cessaire pour |hydrolyse. &
Proc6d6 "8ui vant |la revendication 7, dans lequel |e produit contient noins
de 0,5 %en volunme de 50 sedinent. 9. Proced4 suivant |a revendi cation
8, dans lequol le sel de cuivre soluble dans |'eau est |'ac6tate cuivrique
ou un hydrate de ce sel. 55 10. Procede suivant |a revendication 1, dans

| oquel hg produit de |'6tape (b) est nmmintenu en contact avec une quantit6
ef fi cace d' une am ne choisie dans | e groupe consi stant en am nes

al i phati ques, cycloali- phatiques et aromati ques contenant 1 A 4 atones

d' azote par nolecule, cette am ne ayant au noins un atome d' azote prinmaire
ou secondaire par nol dcul e, dans des conditions suffisantes pour acconplir
la ;20 | I LI 111 Sl I EP 0 432 940 Bl reaction ou |la conplexation
de am ne en question avec une partie au nmoins du sel netallique d' acide
di car boxyl i que a substituant polyol 6fini que obtenu comma produit de |'4tape
(a) pour former une solution dans |'huile de viscosit6 reduite. 55 11.
Proc6d4 suivant ta revendication 10, dans |equel |'amne conprend | a
diethyl retriamne ou la triethylbnetetramne. 10 15 25 30 35 40 45 50 55
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