;e3eTt 6TT8b*_ g JAN 200 WO 01/ 14433 PCT/ US00/ 21834 Title: METAL ING
DI SPERSANT POLYMERS FROM CONDENSATI ON OF POLYMERS CONTAI NI NG AG HI<

W TH OVERBASED COVPOSI TI ONS CONTAI NI NG REACTI VE 5 NUCLEOPHI LI C GROUP Fi eI d
of the Invention This invention relates to the devel opnent of novel

pol ymeric conpositions that have utility as new generation
di spersant womaessty nodifiers. Overbased 10 corrp05| t i Qregyd3sAsan excess of
metal carbonate and, for that reason) are considered basic conpositions.
Because overbased conpositions have this excess basicity, be they overbased
am nes, overbased acids or overbased dispersants) they can be reacted with
conposi tions possessing acidic functionality. Background of the Invention
15 U. S. Reissue 26,433 (LeSuer) August 6, 1968) relates to oil soluble

T el § TS R TRt oo SbhBOAL o pol yar nes and
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Wi chconpr i Ses T GNDENSARON POl B N TR R T o about

20C. to ahout 250 ﬂ%@ F&% equi VH:F enys) a succl n| C corrpound

sel ected fromthe clfass consisting of 20 hydrocarbon- substituted succinic
aci ds and hydrocarbon substituted . succinic anhydrides wherein the
hydrocarbon substituent has at | &&ilofdlirduvenfion al i phatic carbon atoms, (B)
about one equi val tal. Leact from t.he cl ass
consi sting of alka Sl%t’?n?f’“ E}teks t%;r:%hneéev are h e { ?Venggﬁmc cgg}%oiiﬁ? "nd zinc
oxi des, hydr othatdbsve ctartjocas\atcwsgeamﬂtxdno\dﬂpcwdncwb@ls@t endiiech. t Ovebasddi nat i on of
an alkall get |25 .hvdroxi de and. i ni | t selectedfromthe

cl ass con3| st‘f?ortln %SIPO%qka ?nneexc%séﬁ ﬁe %Ongtf ead?oré}é?gFﬁaffrﬁ G ?ﬁ,s Fn ckel ) and
cobalt hali dels;asamdmpbs:lmwb e@)acaambv(cfﬁ)ascﬂrcompmnemk ba\ahhlslbxdcbsjl&sxeqyjlbtal ents of

an amne sel egl t he n E%[ e p am nes and
hydr oxy al kylt?)s)ﬁ s?tg g% ?k eé’r%séc(ap%ﬂ a?’rr'l ﬁ‘écgbasﬁ% ?%éaﬁtguglfycgge% f r om about
one to about teamedogith &cadpemhmsq:bsseusingwms furseehali30 U. S. Rei ssue 27,582 (Kahn
et al., February 6, 1973) rel afes S QVET based detergent-di spersant for
. onnd of the
an oil conposition prepared by—r'g%rc-r-l—n%—g—ﬁ%%-iﬁ- base, such as barium
hydr oxi del5or cal cilith R3ichn©26,d28 (Lwbtdn, Awgustcs, d1|968)gal‘atcsmbxl aslubleimetdl/S, or
a , 1~N Zoos V\%tUU 14b4§t% CPCT/cl&U%Jé%w A% dS% k I] rese ce of a? am de,
i i de or est et USF PURHVIH SHEHH AYR R0t rpéxp ?AB?@‘?{} @é?cﬁ%sﬁ/ e or
pol ycar boxy! i eiapicgarafonf Toese 4d)istare ﬁﬁﬁreday la(pfbcas‘sm.rm&hamdpxﬁsreofeaan:goﬂitgani c
ni t rogen- cont Wl nin ound havi 0 or hydr OXy
group, incl udflsane 'l%f(y &na" B’glr‘f/n moﬂg(s’m aﬁ‘i}‘gag glg? %?P% eé‘gaaﬁa YNPRy dr oxy
eqmvalents of a succinic compound selected from the class consisting of
20 hydrocarbon- substituted succinic acids and hydrocarbon-substituted = succinic
anhydrides wherein the hydrocarbon substituent has at least about 50 aliphatic
carbon atoms, (B) about one equivalent of a basic metal reactant selected from the
class consisting of alkali metal, alkaline earth metal, lead, cadmium and zinc oxides,
hydroxides, carbonates and lower alcoholates and the combination of an alkali metal
25  hydroxide and inorganic metal salt selected from the class consisting of alkaline
earth metal, lead, cadmium, zinc, nickel, and cobalt halides and nitrates, and (93]
from one to about five equivalents of an amine selected from the class consisting of
alkylene polyamines and hydroxy alkyl-substituted alkylene polyamines. In the
usual case from about one to about two equivalents of amine is used.
30 U.S. Reissue 27,582 (Kahn et al., February 6, 1973) relates to an overbased
detergent-dispersant for an oil composition prepared by reacting a metal base, such

as barium hydroxide or calcium hydroxide, with an acidic gas such as CO,, H,S, or
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5 al kyl norpholinones. Useful conpositions are prepared by bl endi ng these
reactions products into fuels and lubricants. U S. Patent No. 3, 318RAN045s
{Giddle) June 15, 19b5) is directed to lubricating grease conp03|t|ons
nore particularly to the use of certain agents to inprove the yield of

cal cium base greases whereby the yields of grease conpositions are 10

i ncreased bY¥OiVheW#porati ng therein an oil -sol ubl e pol ygkyegsop@dsyner, which
grease conposition contains a cal ciumsoap of 12-hydroxy stearic acid (or
its equivalent)) calciumacetate in anount of from2 nots to 5 nots fox
each nol of said calciumsoap of 12-hydroxy stearic acid) excess base
expressed as cal ci um hydroxi de) and cal cium carbonate in anounts sufficient

to inpart i nprfedd BORSHSERAL I ABideairgde 5 §1E A58V eofipast higbmolerplrc h

. cal ci um car banadhe moSocalbbd 1R pBlycHRARC A ¢ R w tfohzsé%%b%bmgﬁ&)x' de.
U S. Patent No. 3,271,310 (LeSuer, Septenber 6) 66) relates to new
cheni cal corrpcf%‘i“t FH &AM HUPRF I BABING CBRPO 1SS P RS %tl I%EOWW FoPROt he sane.
More parti cul ashyxy gﬂa@p Eﬁfﬂ@&ﬁ@l%@kﬁ}ﬁﬁn&%y@:ﬁ%@l afmlra$ &CPEJ h9&}a£'9 cal

conposi tiopns usef ul 20~ detergents and rust inhibitors. Still,” nore
.particul arly,? ]%YHI"g“PP@f"éP‘“én&@efrub?oﬂpé§“?fl§ appenirefiared y thiending these reactions

hydrocar bon- sypsdubth HiSRlels HECuBiGn@Ci ds. The hydrocar bon-substi t ut ed
succi ni ¢ conpounds_of the metal salt conpositions are readily obtainable

fromthe reaction bfS Rapeiya 3Ryt CaddlnriupglSef985) Bcdigctadtp lubrrative nol ecul ar
vei ght ol ef i N fdase GulkiRbdsNRAbRDAILAE & RO RsObt QHRR agedl th{ﬁ%v@% ar wei ght
hydr ocarbon contai ning an 25 activating pol ar substi Fuent

substituent wHich of §ale&5amse rasec theraly Hy viplds W@mwbmosmmwm e with
respect tQqot hendr&addt byoRcoMdrilindBheadih Gn SMBNGHIL géy f/coi gﬁyfﬁ&' g/hfch &of - Said

reaction involves heating eqU|vaIent portions 0O hydrlde and
hydr ocar bon, f8MPeSKioRsPRaIng e calcivgwy oft \rhydigry mwcm@ (enHgequifalent)om about
100C. t0 abouts@RRCacerHiagn hoSHH: bk A pIBQH%S'n%I@f hy tuted
succinic 30 anchydrl o(l:g T?1e succi nlrclz1 anhydri de ma(l)y gcrhqﬁ&d&%?yze ﬁ%ﬂo t he

cor r espondi ng 583 ¢f Byhydroxy stegicyagid, oxrGes Ay MF@M@B cAgPIUSEIIE8 3! t r eat ment
with water or catRaMatdige Y AREAL RBSMDSE; D preferred
for the purposces of a:[rhl Sel nventi on. CI. h{p Rlo%a% of t'3%5(?3/59’(él'a;f;dSuer
February 17) Beeren comncsitien w*aclacii?lwaefésbomw iy ela@mchgy apficurs wsk vagh di c
materials wt Qa@ﬁm}@mﬁﬁl -containing organic 5 conpl exes whereby the

ani ons are |ncorporat ed into the netal -containing conpl ex. The anions of an
i norgani ¢ aci d canbe Pta@a‘cf\’éd3\%|7% $10x WsBarc Sepéammtist §atl8eP) Gelstep tp|new

met al - cont ai NicA&ieA BBhEositibes dn'ﬂ@@ﬁﬁlgfc%@n &J&ﬁroﬁﬁénﬂ Q&rthlﬁfng thhef MG e)@ﬁ)f:é on
product. The products are useful "as additives ricating orls and

li qui d hydr oc @2FBi§Haly, edelergnagatiptess amayeh glassf éhqm}%l eqreppsitions wefwt equent
cheni cal pe@actde@fiSnts afd bt ShitiRkse rS'hll Ngere %mggiﬂar%%ls(rgcﬁﬁg@fégt}s to]@l@tldﬁr y 30,

1973) relates to the treatnent of basic nmetal "Sul fonat onpl exes,

sul f onat e- car 8%y PhtWdeHMAnSRE i swesinisoRgifat eThto ﬂ?ﬂfe%é@ﬂwpbwmtm gh
nol ecul ar wei ghdcii@édapilds Gf afl rﬁ'e‘ia] QElt SERANRbAVRS retaglﬁr SfinAIerE ARG Pr 0duct s

resulting fromsaid treatnent, rel ates al so to the reduction of the

f oani ng t endeRTAHSt OfMAlS hydridg "&B’ﬁ‘lﬁtﬁsqc'tdlaéﬁé h&ﬂéﬁ’@%‘?cﬁlaﬁyctghte@efubafsii c . 15
met al conpl exeklorikdtsd hyft&Bdn MQJtheﬂh%K hotebdlak w8 Eht@ydrocABdrORB aintfl anl 979) 1S

directed tﬁ succi nate and succini m de derivatives of copolyners of ethylene
and an al pha- FBRIME Polaf subftitueat figc taj WBstingat phich iy pepeble mfl activning ithes

exhi bi ting shagaro@a&@mnm&melmrr&gmm reBQh wIBREASS AMSY@N ol SREr sency
when mnor anounts thereof are 20 added to lubricating oils, particularly

pet r ol eum bas &¥FreRfit OHOTGACHON I Yee Aeating ey Yalent prsticnd of fbic\}éﬂ@@)ﬁl@é/ﬁﬂﬁht e)

contai ni ng abapd hidrbeartas, F&?'egﬂﬁdpl@%chet@ﬁl QhtuleNGEn GRPRLYITES f@ﬁrmfc%{' ves in a
sol vent, faci Iltates the introductijon oF the additive Tnto a final
100°C. to about 200°C. The resulting product is a hydxocarbon substituted succinic

30  anhydride. The succinic anhydnde may be hydrolyzed to the corresponding acid by



| ubricating oil blend. These pol yfunctional additives may be prepared by
reacting an ethyl ene-al phaol efin copol ynmer, such as ethyl ene- proogpyJANngi:
copolymer with maleic 25 anhydride in the presence of a free radical
initiator. This anhydride is then reacted with a fatty al cohol to prepare
the succinate ester. Any unesterified carboxylic acid or anhydride groups
are then comverisexd to the succini mde by reaction w th smcypabyasisne. U. S
Patent No. 4,248,718 (Vaughan) February 3, 1981) relates to an 30 overbased
di spersant for lubricating oil conpositions having a very |ow ash content
as conpared to conventional overbased additives, the overbased di spersant
can be 3 - 8 JAN 200 WO U1/ 14433 PCT/ USUU/ 21834 prepared by copbining in
a solvent at HeaBFRSeVith YA s 1Bt e 8¢ Xdﬁﬁ&rtbP’bﬁ’bftH“‘Ggéﬂfc“Pﬁe“@o}‘?ponents

(a) at |east g@gn@@mr@@%uwoggsgggﬂqmﬂﬁ@ﬂ ni ng corrpound sel ected from
ammoni a) anmmoni um sal ts ani ¢ conpounds cont only carbon,

n
hydr ogen, and nit r%éeﬁat%aq%éﬁ?§b05£‘$‘@ésﬁeblﬂi% 17l\ﬁ-7 10 @ PFOCEShasi cal | y
5 reacting metgl }ela&l goam@fundf atide a{ateh@xasw@r&s@Uﬁ]e@pgbnwlﬁg%ganfcor
conponent (b), and a chal cogen conpound sel ected from carbon di oxi de,
carbon di sul f lec@aw@%bbwyéwm gpincerporatef fnip thei restalentainde fPRpistes

thereof. To i RdiEBodsh@an indBRICRAIPESI del AR RRAL %glémarbma&dr@@sﬁ ipon has a
rel atively |ow ash content, the ratio of the reactants (a)). (b) (c), and

(d) nust be sinekl-consaining epmmEIOQtincprearatethe BBIGRS imfoshpfeastipg Pmiuatl KEhe nity
val ue of the HiRads RE QeUtStas laddifhRE 'fc\f%brfcﬁtﬂ@cIﬂ'Q%n@ﬁljﬂx@ﬁ?drMHoh@ﬁbl@is these
reactants. U S. Patent No. 4,489, 194 Haga5| Decenber 18, 1984) is

directed to hyal eveeinginteanadipies fusayesrtsbsycs ceasiqpsat i ng agents made by

reacting)j@ptional{yg, iphrehRo. px mame(e%n&fghomnﬁﬂy% l@mmra@ws ¢ kneone or
nore al pha-beta ol efinicelly 1'S Unsaturated carboxylic acid reagents

contai ning 2 teatmpriaf besle matabwHongteoipaplesss piliomyte-cyporyhiée complaRy fdbased

groups W th (BlbORBudEorPxes mm]gmcﬁ&ma@@ew Soxlcefddd d?QlEﬂl'%R/% of nore
than 30 carbon atonms sel'ected fromthe group consisti

n i)

i nt er pol yner s thsfeoCang thep pepducts giswiing dropg said ¢regtmenlo #owgalw d5q s the(j )

m xtures of (?Qdu&fb%@ﬁu‘c%%ﬁx?g t@%ﬁé}%f!dﬂh@a&xﬁgké&ﬁﬁy’sﬁo&fco%ﬁ MRROndsg0 ol efins
with (b) hormpol@z;mars and/or interpolymers of C~2-C3o nono-ol efins, and
(iii) chl & i n@ewdcurrltiedni nat ed anal ogs of (i) or(ii). U S Patent No. -
5,262,075 (Chung. ey spatent NQVE RSS2 %@’ﬂd&%?g?gt al. otk e§h9h & didba fncti onal
viscosity i-ndex inprover additives for ol eaginous conposition comprising
reaction prodsatciagmrnd puceigimids depivatives of cppravedreef athyicap and snealehaglefft ed wi t h
25 (i) (b) car bmyéﬂ:cemldc R C%wyﬁmwnw tah&&vése%szﬁﬁqngw ithad istableat vl east one

of pol yam ne, polyol, about drocar byl substituted carboxylic
aci d corrponent‘m?fﬁb"é‘iqlibrpow femrespeyoand %%Perémcu YEiER Uy 2o urfe itheres ffonent

toget her gt h .@0k%amyHedtnghgEs, egaﬂmﬁmy FARR e dukdnfblive WHBLARE oils.
i ntranol ecul arly het er ogeneous copolymer chains containing at Least one

crystal | i zabl eNAdgitiEneongentigie: 9yRiBHE 2DoHt S40 Ahyeight pewer of Hgee EBNYBOF

crystallinity d@ﬁﬂ}ibénﬁ él's&bé?at Oﬂaﬁﬂdat@s GRPRYIRE o 86 MRNdditARdniWh £ rRla sai d
copol yner 4 - wo uvl adss PCT/USUU 21834 has a nol ecul ar wei ght

di stribution émﬁﬁe\g@rl bk@ér BReswpolyfuancsipnab pdditiyes may b prepasyd byireagtipg i of | ess
than 2 and a FkalieRe- Q?heMcﬁﬁ chho¥nf, sluﬁwsé% éﬁ}@éﬁc%rop?len%o%o ]yﬁ@xt i ma134, 1 69

(Vinci, July 9, 199 conprises a neth -reduci n riction between

rel ativel §° sl |aB‘®’§-BP°emctb‘?'r%Wé?ﬂ%f a(ff)‘—r"‘rﬁ?ql%a? H’g“%plTﬁﬂsr?@h jda isshengreadiey 5

Iengagﬂ Ng surfag® Ohug N6ohd] lodRchie @reCRPRRREAES. An} UREELAL dfhoR PRVt of at
east one
or anhydride groups are then converted to the succinimide by reaction with a

polyamine. _
U.S. Patent No. 4,248,718 (Vaughan, February 3, 1981) relates to an
30 overbased dispersant for lubricating oil compositions having a very low ash content

as compared to conventional overbased additives, the overbased dispersant can be



Newt oni an, or non-Newt oni an) netal overbased salt of a carboxyl iPBaﬂNjZOOk
wherein the netal 'is selected fromthe group consisting of |ithium

cal cium sodium barium magnesium and m xtures thereof, and the
carboxylic acid conprises at | east one |inear unsaturated hydrocarbon group
containing fromabout 8 to about 50 carbon 10 atons. The types of slideable
conponent s wontw#dl at ed i ncl ude fl at-bearings, rotatingediaaiisigs) |ead
screws and nuts, gears, hydraulic systens, and pneunatic devices. U. S.

Pat ent No. 5,556,569 (Huang, Septenber .17) 1996) is directed to organic
conpounds having at |east one hydrocarbyl group and a polar group 15

contai ning at | east,.one nitrogen ox¥ en, or sulfur_atom being free from
aci di ¢ hydr oglCRIS C%’fﬁﬁ"“’f“ﬁ NN gﬁg}pe@p&%a%foe FFApHBVP BREUSHIE h or gani ¢

conpounds Wi t froapbaling (ay dff REE ona s HMGBer 06 fatlingS Esmpotad) sdd@egdpased by
treatment with a netallic base and a | ow nol ecul ar weight acid, to provide

.9
useful | ubri caf™ A FPRFEUm fels, ey QrgpnifCompoRsls enmspining, oBlypFArRIM. 4 . )
Cct ober 8, 199G)rogérs Gindafisogan 20d hawiid e@lekdd BHnoi L-NERIDH&IL, iON. Bhichy conpri ses
a maj or ampunt_of. _an oa:lul& of | ubri ati?gg viscosity and (A) at |east about 1%

by wei ght 8f af*iPeReillis ompapide(&)iet agOPs SHPPRANEERPOST ERRONEH dBluced by

reacting (A-1)andt(d) @ahblcofte @HPEINd! dileCilld FHBE citbén ao¥lda! Ethna@QMiqcOoNt ai ni ng
at 25 | east aboyt 50 carbon atons in the substituent wth (A-2)  from about
0.5 equi val ent®®8"tBY t 02 efloxigsa anda ppiistyrsg dreteobt Tecipeue it Bigent
(A-1),. of at |seapbsitiepragidicoyChigReditd 1abaraahRly KOsk ¥ordide i gEsRee W thin
its structure of at Ie('izt oPe | AN<gr oup; and %r) an anount of at |east one
al kali netal JUBFRIREHEL P (Ghand,(d) Bupbg gpohdhasdrogeabauidy’3 o apputdhekthef a

car boxyl i qoaci dikaéifiy s4lu®bOMBi fhaBSptob@PiscCdenwbd fromf thi GhiEat phRioR'@PYhde at | east
about 0, 002 eg_ui val ent of alkali netal per 100 granms of 'the 5 _ a ,InN
200a wo ovl a4s3PEF/ USuU 21834 | ubri cat ing oil conposition provided that
when the al kali netss. Esdnt NoOugh 386 (Faylihk tDE8medr M elobfseduRbkald met al
salts of a hyﬂ{ygcar I-t"substl t%t-ed_ carboxylic acid and a _ .

hydr ocar byl - sUBSPrI oY SHosU e saroaxdic iz ating @genthmadempwasiing.coptenrady dbnpr i ses
more than 50%thé piddencacdf den@sink 62| @othisie,0{A)t B 81 Xided @iphabela Qlidei&sany G 1) at

| east one 1gﬁgnesi um verb%agd salt of an acidic or%ani c conpound provi ded

that the = |u6V‘Faé‘é{f“f’§g°a£b8 GsP9q ErReqnts £oRlEinige T 40 @Povh S SMBeR @tPresal t s of

aci di ¢ or gani cxclosipoefnakSardkyl(ascd)grdtbs WRRSHE) RB8r FRleOlisMMONAIRazet; sal t  of
an acidic orgarl]i C c%og)?d Erﬁgvi ed that the lubricating conposition is
free of magneIUMPPETETS Rl |cEDomftome pelgcted Sogutht sroBRysEinESl U. S.

Patent No. S, 681,789 ( SarepoBimedlof C, abbEbleRSs willP8,0)C,] Sot-di&tised to . an
oiI-squbIeIubric§ting oi | ditiv ri sing | east one termnally

addi e co at
unsat urated et hyl eH8/ al BRG] Ogé?)ihHYDBP(& T§ AT SBE PR mesiof $aemogode, 000
number avepagelsfob el hoep@itersandbt intediPEnspd &C, rONAnorloldiing ahRoXy! i ¢ aci d
produci ng noi eties é ref Zr abl% Jb5 di ca boE)yI ic . acli.d or anhydride noieties),
wherein .the ternifi BPEFAL 6?1’“8‘3?&)"1“? Bsofi@oRfibal et henyl i dene
unsaturation. The U ®ateariNo.d|w20T0CHLALetAC] Ho@ibaniy dvsnes Srbelics ut ed

interpolyners of .this invention are useful per se as additives to
| ubricating oiwlgflgugcﬁ’ﬂn?}aﬂs%?ls’% ngex IBBOYE a4t 4o QlepEBI SmPoFiSskent , such
as anines) al cohplisng raition pAHEGNT (3(apstEylsRatiha VR INRbAyRRTRMATGkat 0 form
products %’ui cg. e 20 al so  usef ,ullr’| | ybri ca:géi ng oil additives, e.g., as
di sper sant3. Hﬁlﬁrﬁ pye mtaﬁg_“f‘%% £EFF 1red BER &) % lepsheneat ROBRERRN| ng
pol ymer conpogiotyo abad ag-CiHé Pgirocarbyl substituted carboxylic acid component together

with polyol, or said carboxylic acid component together with polyamine, wherein the

copolymer (i)(a) comprises intramolecularly heterogeneous copolymer chains

containing at least one crystallizable segment of methylene units and at least one low

30 crystallinity ethylene-alpha-olefin copolymer segment, and wherein said copolymer



a netal overbased imde or ester functionalized pol yner prepared l_);ﬁ JAN 2004
reacting (A a polynmer conprising 25 (Al) an acidic functionalized "pol yr%gq
or ester functionalized polynmer conprising a polyolefin having attached or
grafted acidic functionality or ester functionality, said polyolefin having
a nunber average nol ecul ar wei ght of at |east 500; (A2) an acidic m xed

est er-aci d vad v1a44sar boxy contai ning interpolyner, said 3rusiengsal yrmer

havi ng a reduced specific viscosity of fromabout 0.05 to about 2 and being
derived fromat |east two nononers, one of said nononers being a |ow 6

g JAN 200 nol ecul ar aliphatic olefin) styrene or substituted styrene

wherein the substituyent is, ydrocar byl group. containing from1l up to 18
carbon at ons) H%fn%l “E-‘ﬂ u Pf'éfg%f)p%gﬁ’ilﬂo“rr%fﬂ‘?%??db@ Ay least opeppfaa ratio of

bet a- unsat ur AR VAL LAl 364 UraB BFTEY MlorGlss B3 61 ther eof, sai d ester

bei ng characteri zed resence within its polymeric structure 5 of at

by the p
| east one of each Té-s%mt PEati b (Vinst, duly §r HA3pkcomprisds aameshatifior sedetiftar om t he
car boxy groupsgg { . VAIRE Sai
car boxyl o enrachon BaUEurfSiifely URkiiCeohRphAlo ok Erfl SRR BB
ester radital crgagingpuasnaf [hy)sliddahle gompenento ryibhricatng gnougt ofig, least guei d

carboxylic es ! - i I atons in
t he ester rad?\%gfo?{agmgpgﬁﬁ\wfgﬁéﬂ.%Tlgr%rgg%‘?%ngz a?’%@{}% hﬁg%ﬁﬁ&i 1 or
(A3) an est er Metghist setpatat! ifroatl the @rqupegong esimg rof dithigm acdlcet osedivop rhgrivmi ng t he
reaction prod 0 : r r i i re

hydr ocar byl - s&%g‘%eﬁlﬁ]‘f (gaﬁj; Q’Eam%g{ @8%95 u%?’?ict%g? ;é)éﬁcag&ggon giézsoar,rmp%%ﬁ or,
source 15 t hetewf ananated hydegabengiloug ormproningl fromtdvewt § tragbogt 50 carbon
car boxy- S}’(pSt 'attonsedTl?eaF)ﬁanX} sERERO %Qﬁl or2hts acoﬁtgr%éﬁ%dtigcﬁﬁfeohét-l{e%n N ”?t f""
overbased conposition that contains FBACLT ve BaslC fURCT] ORAl conpri sing
(Bl) a netal &vaingdsainganiesde sapvesr aidmutshgears dodiavie hasives, indnpteboatid ity is a
20 primary or gsggendary amino group, (B2) a netal _overbased hydroxy
substituted carboxylic acid wherein the reactive basic functionality'is a
hydr oxy group) or YB3Patantn¥paf.5ouEObEbent, diepismberah®, 1496y éi dirediddetor eact i ve
basic functio Ly, = i DL 1 r o~ 25 ..
Dot ai 1 ed Descr it aaponih (R Rk sl Bl BRESRNSI el 4R FuBHE poie.

conposi ti bh i sonwidparettaty\one eétedgem pxyded) omsybfsl atoey, haingHreeByoma anidical

over based co gl : '] . are

envi si oned agn :y}gé P?{saﬁﬁé@ gg‘?rg%n?gér’]t %i‘)&%&ﬂﬁ%‘g‘ﬁ {ug 8%%’?1@?%%{&%%1) is, an
aci di ¢ funct i ®hlafidisdygrobsrrasemsoppos diyérolyficirvet bonvdrbasatby treatmens witA 200 WO
Ol/ 14433 PCT/ : n : j n.acidic

m xed ester- ai(;&ig %ﬂ&% %gé%é%?gd&%&(%%%%gﬁ %%?ﬁ‘%&r %t@&ﬁ%ﬁr%%}lgﬁ%n%%gﬁ 9 %S?r d pol yner
(A3) is an ester fURcPremaNe. 262364 (Premaortpali Ocrmyeas. BIBDAiscloses a

20  lubricating oil composition which comprises a major amount of an oil of lubricating

a

viscosity and
- (A)  at least about 1% by weight of at'least one carboxylic derivative
composition produced by reacting
(A-1) at least one substituted succinic acylating agent containing at
25 least about 50 carbon atoms in the substituent with
(A-2) from about 0.5 equivalent up to about 2 moles, per equivalent
of acylating agent (A-1), of at least one amine compound characterized by
" the pfescnce within its structure of at least one HN<group; and
(B)  an amount of at least one alkali metal overbased salt of a carboxylic
30 acid or a mixture of a carboxylic acid and an organic sulfonic acid sufficient to

provide at least about 0.002 equivalent of alkali metal per 100 grams of the



(A1) The Acidic Functionalized Polymer or Ester Functionalized Polyner 5

The acidic functionalized pol ymer (Al) conprises a polyol efin havindAN 2004
attached or grafted acidic functionality, said polyolefin having a nunber
average nol ecul ar wei ght of at |east 500. Component (Al) as an acid
functionalized . polyner is prepared by reacting a polyolefin wth an

unsat ur at edveartfamsyl i c acid;, for exanple, the reaction g@fy@epakayol efin with
mal efic anhydride ~w~ + 1. -- 00 ~ O 10 Pol yolefin Ivlal eic anhydride
Acidic. functionalized polynmer For the acidic functionalized polynmer (Al),
the acidic functionality is a carboxylic acid functionality that is derived

frommal efic dride or malefic acid. The acidic functionalized pol yner
(Al) is also 3%”%?%“&?% ‘EP“&?S‘HO%B{%‘%F‘E (e hes T linpetelagalt) nPREFSAgent . The

terms "substi tmienteof ovasaslaaaﬂkﬂgmargleﬂtt iambd'r'o%hklegtguggﬁmgh MM{H &i)@fylt ati tng
or exanple, a substituen

agent” are to b ven.t 0 meani ngs,

is an atom or g% {]sblh'ﬁmﬁtf‘fgﬁu nig acidl, élf:ﬂné'?,“e‘tifb&hﬂtcﬁé&d CRMPHISS o]y oup i n a
mol ecul e as atrraﬁ§0%tofafe a&dk@ﬁ%éx@bft%fﬁx@@tmeﬁﬁw ating agent or

substi tUth succinic aCé| n]g gent refer to the congound per se and does
not includ® unreacted 287 $hO8 Fegysiy vaibated Halt o€y Acidisregiint or

substituted succi néanpdGi- piolvialgd age he 1ubneatRs | Rmphditst is0R8d lof @dicRa! yner {Al)
is a polyol efin havi ng ester functionality. The ester functionality is

present due to the®f iSHH °(§f‘°1‘{hﬁ8rgﬁ?51’%’ll@f-‘i‘4ﬁ %¥nd an ester or by the

esterification of the qclz@h & fehdtNdiie! QNI 296LREE YHEof EGOH&}&B%}gan(cAl) as_an
ester functionalized is prepared by reacting a 25 polyolefiri wth

an unsat urat ed carT?cB‘WP'?%PraY:‘fi?P bat thp lubrigyting campesisiontip frep of srepessive¥ a 8

a,la,N2® W Ul/Mﬁ&dBﬂGB&hdm&bﬂé/aﬁ&&%poﬂﬂﬂsym efin with an ester of
mal efi ¢ anhydr i de or fumaric acid wherein RZ is each

i ndependently an k%f'f‘]t glségw%go@f’%ﬁ ﬁl%gOFtP‘éﬁhzﬁ 1970 dissetediP @ ons. N
~~R20 ..., ~ .ox]«sol’d:bltar ltrbriast&@ mddxtﬁB?engi@)gcﬂzl@angké’ Rhahhily EQtadast er

functionalized gl ‘%@r al so possible to forman ester functionalized
pol ymer (Al) fi a5°’ﬂ£’€(déﬁne IHRRIY P R4 P0A8 40, spmber avragy malegyley N O OH O
OH 10 + R20OH swetghf ubstitéled with mono- or dicarboxylic acid producing moieties (preferably

15 dicarboxylic acid or anhydride moieties), wherein .the terminal unsaturation
comprises terminal ethenylidene unsaturation. The mono- and dicarboxylic acid or
anhydride substituted interpolymers of this invention are useful per se as additives to
lubricating oils, and can also be reacted with a nucleophilic reagent, such as amines,
alcohols, amino alcohols and reactive metal compounds, to form products which are

20 also useful lubricating oil additives, e.g., as dispersants.

Summary of the Invention
Disclosed is a metal containing polymer composition comprising;
a metal overbased imide or ester functionalized polymer prepared by reacting
(A)  apolymer comprising |

25 (Al) an acidic fun;tioﬁalized polymer or ester functionalized polymer
comprising a polyolefin having attached or grafted acidic functionality or ester
functionality, said polyolefin having a number average molecular weight of at least
500;

(A2) an acidic mixed ester-acid of a carboxy containing interpolymer, said

30  interpolymer having a reduced specific viscosity of from about 0.05 to about 2 and

being derived from at least two monomers, one of said monomers being a low



OR20 O Anot her exal Ie of an ester functionalized pol yner (Al)
(?(?erprl ses a polyol efi nmﬁaw ng attached or grafted ester functional§ 99N 2004
Conmponent (Al) as an ester functionalized polynmer can be prepared by
reacting a polyolefin with an ester of the formula 9 - 8 JAN 2004 wo
ul /1aa3s 5 PCT/USUU 21834 8250 291 - 27 2B R C (R )g COR R250 wherein
‘each of R29 and R28 and each R25 is |ndependently hydrogen or an aliphatic

t rbon at.o e.grou
Tt i g heats! iMyde bk, 6EBE0: QiR dSrds? B BB et o
preferred éytercatiyd gRiH amtd’imgtfm 10#tc0 18 cBBBn aSorhB Y | the aﬂﬂr t her
RzZS and hydro en, 5%&8 as nethyl and q as zero to give HO O H | CH30

'O whi ch | & 18§ fangllpho Betaainaatureiade sliphatice aig) raohydmin ar ¢m4¢) hlt
i's market eqhé}gOP%gk’%ﬁPéﬁ%?h%% nzle'sﬁt@ %C%Igﬁ{]ﬁ,&cv%jn lgemﬁﬁ@gar atlon of the

ester functionalilze

~ pol yol e5i noO@tdeasb one -of .davh of Hwﬂ@enﬂaﬁt%m&pgwtﬁcﬂ %ré“&&?v%ﬁafrgn{[ ﬁl@t
e

unsat urati on_be resent |n the polyolefin In order for the reaction Wth
GVHA to 0c CRHPOXAEIQNPE @ 53id e5tes speci fication and appended cl aims, the terns

"hydrocarbyl" or. car havj a Gga bon atom
di %lect ly a%/t ached toqtaﬁe rag%g? nge(e'qs Fldglﬁgﬁ %gﬁﬁ@PYAﬁc?Sha%F Q'Wéft&ﬁﬁ nant |y
hydr ocar boteagh& rliphtatic carbohiatorhdia the edtercadiofl atnhllcﬁmbﬁMBﬂt ion. Such groups

i ncl ude the follown carbon groups; that 'is) aliphatic (e.g.,
al kyl or al kenyl), QP)cycla? Eﬂ%ﬁ ig eter 2gum aidgarbexylisyestas atrkem pbying -

aromat 1@ ahb RAékitRan @@Hpﬁdﬂc%}ﬁcﬁl AYHS 1iri {Hétc%gerjrgdlcal wherein the molar ratio
of (a): (b) is (1-20): 1 or

(A3) an ester functlonahzcd polymer comprising a lactone comprising the

reaction product of one or more hydroxyaromatic compounds which are

~ hydrocarbyl-substituted; o carboxy-substituted oarbonyl' compound or a ‘source

15 fhéredf‘ and a. carb'onyl' compound other than a carboxy-substituted carbonyl

. compound, or a source ‘thereof;

(B)r ‘2" metal overbased composmon that contams reactive basic
funcnonahty comprising

(Bl) a metal overbased amme wherein the reactive basic funct1ona11ty isa
20 pnmary or secondary amino group, .
(BZ) ~a metal overbased hydroxy substituted carboxylic ac1d wherein the
reactive basic functmnahty is a hydroxy group, or '
- (B3) ametal overbased dlspersant whcrem the reactive bas1c funcuonahty N
isa pnmary or secondary amino group
25 _ Detailed Description of the Invention | S
The metal containing polymer composition is prepared by reacting (A) a
polymer with (B) a metal overbased composition.
. {A) The Polymer |
Several different polymers are envisioned as comprising’ component (A).

30  The first polymer, (A1) is an acidic functionalized polymer or ester functionalized

7 AMENDED SHEET



- 8 JAN 20d WO U1/ 14433 PCT/ USUU/ 21834 aromatic) aromatic-substituted

al i phatic,and alicyclic groups,. and the like, as well as cyclic grbupy 2004
wherein the ring is conpleted through another 'portion of the nol ecul e
(that is, any two indicated substituents may together forman alicyclic
group). Such groups are known to those skilled in the art. Exanples include
met hyl , et hywopvmeyl ) 5 decyl, octadecyl, cyclohexyl) pransiziglc. (2)
Substituted hydrocarbon groups; that is, groups containing nonhydrocarbon
substituents which) in the context of this invention, do not alter the
predom nantly hydr ocarbon character of the group. Those skilled in the art
w il be awar e, it.a I ts. I |_u al o dr oxy,
vitro, cyano) 1 g’rlg%xpécgnég@?&%% ggﬂ(g)an%?ﬂ@ nﬁ)%erdogs%sr'am? ht} a césrboxéroups

whi ch) whil e perédiving natetpplymay drd dher tham pOﬁvnmha(Aa):uEIan wistehifimctidrelizzdnt ext  of
this inventio her than carbon in a chain or ring

ot herw se congglgﬁ%r&?llpﬂm %@3?%% SUI tabl e hetero atons will be apparent
to those skil ke =Waied ol malyed E XtEny Polyterogen) oxygen, and
15 sulfur.g5ln gen I ree substlt S Or. hetero

at ons, pr &t er abl yel:l% %’r%@g t u%nzhl'}?c{‘ pg‘lgﬁ‘gfnﬁép PYEFETFaBIRP yr?getﬁﬂe}t‘ﬂg}né at ons
will be pr esentachal oreacﬂtﬂdlﬁldmﬁtmomnnalntp,nmd pnlydldim kkhyﬂxgacﬁrdmel‘ aggrggap. . Ter s

such as "al ky base roup”.,and the, Li ke hav

neani ng anal o&o%ﬁ%dw?]ﬁwg Stvleeg%/t\ngtoo rés ngﬁt@lélaﬁﬁn 4 uetjen ?egups and
the Iike. Theppphs:k plepared bhatactise ¢ pelpdldih witht dn unlweorated talbdxple g idr- to form
~Al) conpriseg e r Iefln V\lnereln the olefin contains up to
4 carbon at omsx %16 g%g agt?& df%é)?@&gp ”‘e‘rnélfﬁa 8 091 efin contains from6 to

24 carbon atons, a random bl ock d¢ppol yner conpri sing a nono-vi nyl
aromati c/ di ene copol ynmer or a 2 hydr ogenat ed random bl ock copol yner

conprising a nmono-yvinyl .aroma di ene copo ar polyner. The
el astoneric polyolefins are p yl'ené el ast oner, po ypr opyl ene

el astonmer, et hyl ene/ propyl ene™e torrer, comonl y k
et hyl ene/ propyl ene rubber (EPR) u' et hyl ene/ propyl & enP el ast omer

(EPDI Vn. 30 The pol yethyl ene and pol ypropyl ene el astpner$ are represented
bel ow whet® G is hydrogen for polyethyl ene and - CH&"f or poI ypropyl ene. 11

- a SAN z~04 WO W];]d%}ﬁ?’ PCTI Mgéwa%lé%ﬁ - Ac1d1g#grhctlorca]{}ﬁ§ B éth\éG;n)CS] G

G The pol yol efin has nunber avera nol ecul ar "wel
20, 000 and S00, 00@Jr dllift eqdif rf@rmuammd POYBGUALY thé @citlic3MOstdALity M)Iaecul ar

wei ghts of th rmndus

wel I - known rre?arh&ggﬂdegdctﬁug%g{l 5%1119? &nra%{c aﬁgy%ﬁ‘p ?‘C 6‘? cedur es for
determning the nﬂThG@elldatrfummogﬁlzcthp@yrgel (Apbrsrmueﬁmeahm anmburhgﬁtamdy (GPC)
(al so knoyn a&c&hé%cﬁ&‘tﬁ% %é&nn&h&mggsu%&& Py)acﬂgtﬂ\& 3D . RNARE QRAPMEt Iy

(VPO . These and ot her cedure are descr i) nurrerous publ i cati ons
i ncl udi ng; P. Sccipic geylatingrgen iafsl te def vePdhejrmmrmdireerniigs.y Fpr Garopsd, la

Uni versity Pr %ﬁltﬁelagr%’%)x atob GERH oylztbms the 1%@9:%1%%@%&%?%%%9&9 pel(ﬁl'II €s, an

I ntroduction to Polynmer Science
a molecule as a result of a rcactxon The tcrms acylating agent or substituted

succinic acylating agent refer to the compotind per se and does not include unreacted
20 reactants used to form the acylating agent or substituted succinic acylating agent,

The ester functionalized polymer (Al) is a polyolefin having ester
functionality. The ester functionality is present due to the reaction of the polyolefin
and an ester or by the esterification of the acidic functionalized polymer.
Component (Al) as an ester functionalized polymer is prepared by reacting a

25  polyolefiri with an unsaturated carboxylic acid ester; for example, the reaction of a



Wnslow, Editors, Academ c Press (1979), pp 296-312. 1S WW Yau, J.J.
Kirkland and D.D. Bly, "Mdern Size Exclusion Liquid ChromatograghyAN 2@hn
Wl ey and Sons, New York, 1979. A neasurenment which is conplenentary to a
pol yner's nol ecul ar weight is the nelt index (ASTM D-1238). Pol yners of
hi gh nelt index generally have | ow nol ecul ar weight, and vice versa. The
attached ow@#ahdsed pol yners of the present 20 inventi @oTR&@iasabl y have a
melt index of up to.20 dg/mn., nore preferably 0.1 to 10 dg/ m n. These
publ i cations are hereby incorporated by reference for rel evant disclosures
contained therein relating to the determ nation of nolecular weight. Wen
t he nol ecul ar el Ny 2ater . than, desired, .it .may be 25
reduced by tegﬁﬁygﬂégﬁ ﬁ§ﬁ§8+ﬁq§%%ég?ﬁ&%%bgﬁbcé%ﬁkﬁdﬁgén?ﬁ%?@@gmﬁbchanica
shearing of tR& ipedch irslepeareatipyi siphatiesgroupabutrising ik 1 wilk kabor abhs.m | | s,
extruders and the |ike. Oxidative o thermal shearing or degrading

techni ques are al so useful and are Known. Details of nunerous procedures
~for shearing polyners are given_i .S.'8,348,623\$hL9h,L?»Q9Lgbya

i ncorporated hetein by referen for reR8vant disclosuresI30 in this
regard. 12 - 877 004 VIO U1/|14433 PCTI 6Swdl 21834 The et hy e/ propyl ene
el astonmer is nmade by m xi ng thd_sane ot @i fferent nold anountg of ethyl ene

and propyl ene and then copol yneri z %e m xture to frma ¢ @yner as

below 5 mCHz = CHZ + n CH = CH -5~ --(CH - CH)m - 20 CHZ)n -1 | CH3
CH3 The ethylene/g;opylene el astomer may contain m noP anounts, i.e.) up to
10 about 10% bas¥¢!

YW the nol ar and¥#ts of nononerjc. ethyl.ene and propyl ene
units in the elastonmer, of polynerized units dep?%%Hm??5%?8?§@§ Nomers.
Exanpl es of such other nononers include polynerizable nonool efins having at
| east 4 ca¥ bon at oss slbe Possiblelio uine BE estdr RBA{RIRed ZolppbeNg) famhexane)

4- met hyl - 1- pent. ne 1deﬁ%ge, 1-nonene, 2-methyl-propene and 1-dodecene.
They i ncl ude 5?@8‘86??@ POUBEL e | those having 2 or nore .ol efinic

| i nkages, such™ J ~pol yenes, for v exanple, butadiene) isoprene)
pi peryl ene, 1, 3-hexadiepe, 1, 3-octadiene, etc. There ,may. further be
non- conj ugat ed pol ymers as 3, 3-di nethyl -1, 4-hexadi ene,

di cycl opent adi ene,\ ete. Fpr the nost part, such other nononers preferably
contain from4 to about 10 carbon atons although they may contain as many
as 25 carbon 20 ab — Qhe ethyl eri e/ propylene el astoner is derived from
about 2 to 98% wer'ght ethylene with the remai nder bei ng propyl ene.

El astomers contai ning frorffabout 20%to about 70% (nol.ar) of pol ynerized
propyl ene, from about 30%to about 80@69f pol ynmeri zed et hyl ene, and up to

about 10% of anot heJ\peL,ysQFr\Lze,d ol ef+ R*—as o~ e _
et hyl ene/ pr opyl ene/ di ene astoner has nunerous sources. exanpl e,
Ot hol eum 2052 (a prod Hﬁh&ﬁiﬁd by DuPont Conpany)) A

s a | yner
havi ng an et hyl ene: prqpyl ene ight ratio of about 57\43 and ?@gaining
4-5 wei ght % of groups derivegHdrom 1, 4- hexadi ene nononer. Qth
comercially avail abl e gy ef i n/ di ene copol yrrers i ncl yg-og®®
et hyl ene- propyl ene cop@l yners with ethylidene norbornéﬁe) W th

di cycl opent adi ene) with vinyl norbornene, with 4-vinyl cycl ohexene, and
numerous ot her such materials are readily available. Aefin-dine 13 -~

JAN 2004 :
10 Another example of an ester functionalized polymer (Al) comprises a

polyolefin having attached or grafted ester functionality. Component (A1) as an
ester functionalized polymer can be prepared by reacting a polyolefin with an ester

of the formula



WO Ul/ 14433 PCT/ USUU/ 21834 copol yners and nethods for their preparations
are described in nunerous patents, including the following U S. P éﬁ't'sz.m"_
3, 291, 780; 3, 300, 459; 3,598, 738; 4,026, 809; 4,032,700; 4,156, 061;

3,320, 019; 4,357,250. The a-olefin polynmers obtained herein are typically

| i quids having a viscosity 5 of less than 150,000 cps at -40C The a-olefin
nononer s usealvyaq4ipr epare the aol efin pol ymers are descrpichadodyssh he fornul a
R12CH=CHz. The group R Z is a hydrocarbyl residue containing from6 to 16
carbon atons. In particular, the aolefin which contains 6 carbon atons is
preferably the sinplest hydrocarbon species) e.g., 1l-hexene. Thus, the
particularly desirable a-ol efinsnmononers do pot contain a 10 second
reactive vinyl greup, e.g:, 1)R4Qhexadi ene. Elsk is further desirable that
any additional unsaturation w th n_t_h?Ra- ol__ed' ggononer shoul d al so be
mni m zed or elimnated. Thus OVeral 1) tFPe pr rred species in the present
“invention is an a-ol efin whi chngntai ns a sinple vinyl group (ol efin) at
the term nus of the nolecul e o 15 al pha-ol efin). Specific exanples of
a- ol ef i ns whi eeRRyeaktLof? bidze® afedagi R&a ﬁndéﬂéﬁ&%ﬁ@?hydild £Bf @NQiphdicOoct ene,

1- nonene, |-decene, 1_-,undecene)7 1- dodeceng, "ltridecen 1-Tetra ecene,

1- pent adecene B/O¥P RERAHAE ERB). 19 / FEpinaiseeRe iatrlotee auup eontainia fomusef ul  ar e
smal | amount s 1ab 4@dboal Ayths Bleh 1918 or THUS ¢ ' 29

2-met hyl -.1- pent ene CH3CHZCHZC( ) =CHz a?eégffge laﬁkﬁ%@g%&ep%‘fp%a ® y 20
non-vi nyl ol efY45e8e8361P%¢ Fioss methylrand dhstother Rifoand hydregenalbdes mie®84 andr ef er abl y
5% by wei ght qfas tdaetotggenl ol ef in charge. Preferably) the polyolefin wll
contain no nonvinyl olefins. . . Branching in the ol efin nonomer away from
the 1 and 2 carbon positions is al d8Owi tthin the scope of the invention.

Wi | e branched oc-ol efins are not ' dési r| d) 25 they may be included at |ess
than 10% preferably |less than 5% H?Cm@éﬂa Branched a-ol efins include
3-met hyl - 1-pentene. Particularly useful are mxtures of a-olefins. In
particular, mxtures of the normalCHaCol efins: octene and dodecene; heptene
and nonene; h gy d.tetradecene are useful when
enpl oyed her e?ﬁgﬂ‘?’%%rg%n?g%&ggggSrgtﬂ%gteggmfhﬁ@e?}lg?ﬁl(%S'P?‘é}le * HYodecene
and hexadecengarkapd g R dine Chemicele IThd esictiablos thedpreparati@n bAhe2Efer WO

U1/ 14433 RCT/ Hathdn2iR83 follRENART Vis MothWeSwOf a-ol efins includes a mxture of
the normal octene, dodecene an tetradlecéne. Where binary m xtures of two
a-olefins are utilized, they areYypically present at from5%to 95%
preferably 10%to 90% by wei ght o| each of the a 5 olefins. Were ternary
m xtures are errpkc)yusd%»eacthHg H-HeOeid et P™hs- wvwvievm ilized at from about
5% to about 90% psgblefiably a gut 10% t o about 0% of-tdach of the nononers.
The catal ysts enpl oyed are a P¢Fet catal yst syStem-conprising a secondary
tertiary organo halide and a second system enpl oyi ng\a L/ev@@Haci d catal yst.
ZO The tertiary organo halides are of the fornula R 3R aRuCX wherein X is
hal ogen and Rt3, Rta) and Rts are hydrocarbyl groups. lThe value of X as

hal ogen may be any of the typically enpl oyed hal ogen &ons, e.g.) fluorine,
chlorine) bronine or iodine. Preferably X is chlorine or brom ne and nost
preferably is_chlorine, 15 The R13 through R S may be the sane or different
and. pr ef er abl 1 ISfieeestarnthatiinsaturafipn bs Sresest isx t8e avlygieliyia opdek §dr the| readtion pr ef er r ed
- that the tot akithGMIE todfccigar bon atons in the tertiary alkyl halide be from
4 to 12 clgrbon atons. Preferred tertiary organo halides are t-butyl

chl oride *and t-amy/ts ©ff Bripigaresitigation spd panepdsd eims riepaieymothydiocarhdl | de i s
sec- butyl chl @rhgRocanbaedLeNits a BGlsh &Rz Mbbn hdmMMY eyl AL i ch
catal yzes the desi re? reaction to obtain the a-olefin polynmer and which is
further descrPBBFIELL hermpelenclsiand pvingpredominanyy Rydreqsion shaskater withse her

nol ecul e or itheicdiyext 6fthis Berdiof O%eth @RhupdIAALuethd RbWRge! ections from the

second nol ecul e or |§n Speci fic exanples of Lew s %ci d catal ysts useful in
preparing the a-olbf ¥fﬁ"if Pr8Toupsa et s Alinbatiq (cfg.dlenl e alkenylmialienelios hal i des

such as a@ouni @ym ekloaniider atibnkaym mAREH MpRMEDRAE 4.y AlYNddm br omi de
and al um num nonobr onodi chl ori de.

10



An aprotic solvent is typically utilized in preparing the a-olefin
polyners. The solvent is a normally liquid material at 20C. The ~oMON0Y 5
al so preferably a hal ogenated hydrocarbon. Typically, the solvent will be
met hyl ene chloride. O her 30 solvents conprise nonobronononochl or onet hane;
met hyl ene brom de, 1, 2dichl oroethane; 1, 1-dibronocycl opropane; 1,

1-di chl or ooyabwpenpane; cis-1, 2 |5 _ 8 JAN 2004 WO WgthékdaRsss

PCT/ USUU 21834 di chl orocycl opropane; trans-1, 2-dichlorocycl opropane;
cis-1, 2dibronocycl opropane and trans-f, 2-di bronocycl opropane. The
solvents utilized herein are preferably general dichloro conpounds such. as
ethyl ene dichlgride or nethylene chloride..5 A further feature is to
conduct the poarrélﬁr}%llrci 73 ?tbcﬁsu¥§§‘gfq %Wgaqcr‘?n? RS Re and fhe ea@t"l’%‘)&f’fi ng
anount of a prorlicgrogrpdirth thébink dcanplend thodugk adthet aortiah sPthbenolksald as
protic conpoungs..as well as vitro-nethane d .hal ogenated aromatjcs such
as dichl or obeng@ﬁg’. anpFEP éréd?ﬁaﬁfjcll S‘fl?*?%mg‘%%f“ia%mé%%ﬁ&fﬂ’da”i aglc éfqup%\nn?"éhti vating
amount of the goaisiace knowp owlthdsel skilleyt i the bty Exaagsestifvhie Wgthybreefygroatyl,y 0. 0001%
to .0.1% by 10 i ght, of t catal yst system The term "activating anmount™
means t hat %armctlfﬂ'%ﬁdﬁwﬁ’ﬁy‘gﬁﬁf(ﬁsﬁfﬁy@' Sreral | polymerization reaction and is
not such an anount (2)s Substisudas thadtbatbdny gbaps; edse id, hgromsl yomiihiagt hem reaction
or to inactivate the catalyst system Typically, the nunper ayerage

nol ecul ar wei S’Fﬁ%ma?fg?%é‘}bg@%‘fﬂiw tydp e ‘E‘tef‘sotlo%‘lsa’i“ﬁ“é‘&"qug’l “°6é’YtFrr g‘% 2,000 to
| 00, 000 (Mn). prhddntsandy fydibaacion chapadtey e the GEIUPS THbRGKIIBE iRB @rt Wi bk f
aromati cl di ene _copol yner. conpr.i ses e simul t:aneous copol ynerization of two
nononers. One %aﬁ%ﬁérsmfaé]easﬁgtﬁ]‘%at g&ﬁf&?@n@%ﬁa%@ﬁe héﬁ‘f’ﬁ’éyr’ HWEhOHEI% i s a
nono- vi nyll0ar oatedxiycacylJ&te r andom bl ock copol ynmer formed will contain double
bonds and may then 0 hydrogenated to renpye sanme or substantially all
of the unsaturat i_or@effeﬁer? ﬁ&éu‘fsoﬁl‘ﬁtd’f’igé?’fpﬁ’fvmflhé” 3¢5 °Wﬁl§’tﬁ‘éﬁ%&?a}f%’d“pol yner
(A1l)) it is cecesswsityn theabneisAlhls aivemionRnRIneS@N othé? tidA&afRhYPhef i n such
that a reaction wth can occur,. .Ex | es of vipyl substituted
aromatics incl ‘8‘8‘@ °§WE§E§5W'%{=1 %ﬂﬁ‘ﬁ’f’ﬁgtoﬁ)‘iﬁg{’@%‘%’ﬂ%, ‘b‘FaPF?c}‘-eF?é‘i Aoms (i gﬁe,

met e- met hyl st yappment tpeiose skiiledyh SHeyateme inclydar for d@mpieafivozd, Biilayh, i r enc)

W th styrene be@lfg‘g preferred. Exanples of conjugated dienes include

pi peryl ene, 2, 3 et hyl - 1, 3- but adi ene) chl oroprene, isoprene and

|, 3-but adi ene wi t hIn gopRERe ndadthin SobithRe u@BRUER GiGeteRPdbIhE Pretérhdly
preferred. M xtures }Qf such contj u%at eld dihenes are useful. The vj ngl
substitutcd arSnRET 4RSRGHRP MOXJHFERPLY gp heteroatams Will hg prseent Senceagh @

copol yners i s darboh htems e hpfodatbgrgralpout 20 percent to about 70 percent by

| nt by
e p T ol ot ¢ g’ 28 O a2 REEE% Mo BusBf By P end TR it ! O™

20 meaning analogous to the above with respect to alky! and aryl groups and the like.

The polyolefin that is reacted with the acylating agent-to form (Al)
comprises an elastomeric polyolefin wherein the olefin contains up to 4 carbon
atoms, an o-olefin polymer wherein the olefin contains from 6 to 24 carbon atoms, a
random block copolymer comprising a mono-vinyl aromatic/diene copolymer or a

25  hydrogenated random block copolymer comprfsing a mono-vinyl aromatic /diene
copolymer or a star polymer. ,

The elastomeric polyolefins are polyethylene elastomer, polypropylene
elastomer, ethylene/propylene elastomer, commonly known as ethylene/propylene
rubber (EPR) and ethylene/propylene/diene elastomer (EPDM).

30 The polyethylene and polypropylene elastomers are represented below where

G is hydrogen for polyethylene and —-CHj for polypropylene.
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_ g JAN 200 WO I'11/1~1433 PCT/ USUU 2183~ conj ugat ed di ene nononer g&@ ghk
of these copolynmers is in the range of from about 30 percent to ab

percent by weight and preferably from about 40 percent to about 60 percent
by weight. What follows is a discussion on the different types of random

bl ock 5 copolyners. |. Random Copol yners: Those in which the conononers are
random y, oYO#tgd43By random y, arranged in the pol ynmer dvafdsommisasm th no
significant degree of bl ocking honmopol ynmer segnments of either nonomer. The
general polyner structure of a random copol yner can be represented by: 10
SﬁﬂnSDSSDSDSSDSSDDstSDmadnSMMWSaWwI
aromati ¢ nono ﬁuq53a5_§ty(ﬁge gd D denotes a conjugated di.ene nononer
such as 1, 3-bu aglene i so ene uch random . copolynmers, nmay easily be
made by free radjcal copoly i zation.. 15 Wiile the diene nononer

i ntroduces an ol efinic unsaturation of sonme sort, either in the main

backbone of the pohyeiolyoRfin REGAREMSR dviragd holc’éulﬁzo“le%hwa@'j%&%nthat the
be _ substantially renoved enation. . |l. Regular

olefinic sites
Li near Bl ock &9&@%9%?@0 00Phefees from dhqricly.Cq0 é‘h%FIOPt %9@9 r Moflecpler weighiel v | ong
chai ns of homQhé’ﬁﬁfm&fc @a&)cﬁrﬁ&?p&&néf%é’ﬂaémﬁ{e@ @ﬂn&%éﬂ%@&}{ rhéddaked 20 to

a small nunber _of atively lon ai ns of honopol yner of another type of

nmonomer . Nor mefescrigpd %"e@&llléﬁ“)‘“fbl &é%ﬂ&i@quﬂpme%csdgnéertq:rynmawcfm@mu@rt o about
3) preferably weigilave féQoteation &raﬁhzagaa@ﬁ? (Y}Pb?r(ﬂfo klIPROLYIBLBbRCKS Of

each nononer. husg a Ilnear regul ar copol yner of styrene or other
vinyl aromati c® AN d’al%rPflﬁFﬁzQP‘B@nWr@P@)vﬁmsﬂ apd penpigeaderca |

structure10eprae6@da&rﬁfédhyn@qe}@§g&hbmﬁkmatd@ honopol ymer S attached to a
| ar ge bl ock of honppol S SSS S SS S S DbDbDDDDODDDDODDDDODD

The bl ocks of nonofer F&%nc?“ﬁ‘ﬂﬁ’&hé’f fovaree Gherpishec desenll Dpivemsity Reessane si ze

or nol ecul ar wgg@mhaﬁgrmf@mé 314, ah understood that the initial olefinic
unsaturation introduced into the cgﬁo ynmer by di ne nononer D has been

substantial |y renov¥@mpolerleyayay attqnd%Polzmﬁe%ren@n"blF dcRoveyped Hier s

conpri sing hydwgggaagg%rpg_lcydeﬁgmgg@mb) %grseﬂg) are sold under the trade
nanmes "Shellvis 40, 50 and 90" em cal Conpany. 17 $ JAN 200

by
VO UL/ 144338 PCT/ usUOM2 154 T nKlrldRJéd ﬂ%@nﬁé? Bly.ededem iz Phsbiiondpotigmers are

under st ood as diavhiigerkghyeSotielady Mels¥nd REGT AR Mo, bl ocks, or segnents of
honopol ynmer conposed of either two nononmers; i.e., as in:

SSSSSSSSSSSS- DDDDD@DBEW&“@S@@@SSSM“@W%G polymer’s molecular weight is
DDDDDDDDDDD~ SSESSSbSRe0 SESTNPPRDRIRDRENRD; A high &ﬁxtnpmr@{aeré]we 3dwo be

incorporated in these |inear, regular block copolynmers. In‘this I nstance)

several confi ghveuiapHeissh é“‘bb‘%%i"?ﬂae Theepecher ?FggféﬁGPdmﬂmeﬁieobe%WWrrer

segments aoe iiRGAnRPIEkaslyWaldy Iﬁﬁﬁﬂ%itofﬁ}?to%(ag/nﬁﬁ h&bre pFra¥8MRb €0 10 @
| i near tri bl OCE opoI yner of nononers D and A coul 3 be represented by

several differ Pconfi gurati ons:
These publications are hereby incorporated by reference for relevant

disclosures contained therein relating to the determination of molecular weight.
When the molecular weight of a polymer is greater than desired, it may be
25 reduced by techniques known in the art. Such techniques include mechanical
shearing of the polymer employing masticators, ball mills, roll mills, extruders and
the like. Oxidative or thermal shearing or degrading techniques are also useful and
are known. Details of numerous procedures for shearing polymers are given in U.S.
5,348,673 which is hereby incorporated herein by reference for relevant disclosures

30 in this regard.
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DDDDDDDDDDD- AAAAAAAAAAAAAAA- - SSSSSSSSSSSSSSS,

DDDDDDDDDDD- SSSSSSSSSSSSSSS- AAAAAAAAAAAAAAA, 15 or, - 8 JAN 2004
AAAAAAAAAAAA- DDDDDDDDDDDDDD- SSSSSSSSSSSSSSS. |11, Li near Random Bl ock
Copol yners: Those in which a relatively |arge nunber of relatively short
segnents of honopol yner of one type of nononer alternate with a relatively
| ar ge nunbéyo @gfdehort segnments of honopol yner of anot hercsooress 20 type.
Random bl ock polymers of this invention may be linear, or they may be
partially, or highly branched. The relative arrangerrent of honopol yner
segnents in a linear random bl ock polymer, which is the nost preferred

bl ock pol yner of tHi KM&D

PD0D AN DDD. An. SRR FRECHPAAR: ?’éps?‘égé’rn lfferent. onj ugat ed
di ene nmononer mokngnointseqft adisdene sndipwpylyie zndchent ¢apolyoroneg theThixtuas teangenent

of the indivi l. &3 &?rBQJﬁX'EW segrrents of each type of nonomer in a linear

random bl ock pol yne ternati ng. 1V. Linear Tapered Random Bl ock
Copol ynmers: 30 A speci al type of configuration in |inear random bl ock

copolyners_is t r tap andom ructure In this
arrangerren% 2or gigr ti Bn é p ;m}éﬁfré?ﬁﬂm AN SHeu-Wo U1/ 14433
PCT/ USUUI 21834 backbone is of! the random bl ock type) \Mth | ar ger bl ocks of
one type of honopol yner situ d at one end of the mofFEeul e. The synt hesi s
of this type of polymer is usually carried out by preparing a |linear random

bl ock copol yner, thenetdéicngopyRhé claftorft & cdnbin mﬁﬂ?%{ouﬁtypﬁ:s #eqdy the end
of the poL‘ rrerlzat(}(gl%%cso t hat the additional poly 5 forns a series of

ever |argtt hébMspl d 91 Gredrolapamopps 8?1’H°W°ETH§‘}’§FBWYPRY}F§9LP"‘&OI ymer

chain. The Vi ythe sMB&héd bt Sislyrdriosmlris SR MR btlerdfdtRmREs! ExahpEes t 0
provide the | a t aper ed h(i)rm pol ynmer bl ocks, al t hough ot her t ypes of

NDNONErs nay B‘&gd’&f&w progi "&ﬁrpﬁléfglé‘)‘za songeefinsdunineatizapd Guixgs

DDD- SSS- DDD- SgomPRReH. Qs mee L ppféred 2153060 M- dxask @ﬁ@@%lyl%&naw have
S|gn|f|cantly di f used in |ubricant

iNgrent sg ilities in diluents_normal

formul ati ons, S¥EMHEMONSRE. LTS y} HPP"E‘F\%‘I(EHP‘?FQC%OV@’FYéﬁCl‘WF@H%PéWﬁ@F'at ure)
better high teérpﬂfoé?el HdvengY 2 o7 Qfidré Mleﬂﬁd%k@éé@ddut:& Q9o hgdldIpbrEREAer and

i nproved | ow te . gture vi scometrics, npared to _simle random bl ock

copol ymers of © ptagignes isgprane, RRFRES Iﬁa@éa‘?‘?lﬁnﬂ Biostadigiee ete5 ThsFoner s.

may further be non-conjugated polymers such as 3,3-dimethyl-1, 4-hexadiene,

dicyclopentadiene, etc. For the most part, such other monomers preferably contain
from 4 to about 10 carbon atoms- although they may contain as many as 25 carbon
20  atoms. _ '
The ethylene/propylene elastomer is derived from about 2 to 98% weight
ethylene with the remainder being propylene. Elastomers containing from about
20% to about 70% (molar) of polymerized propylene, from about 30% to about 80%
of polymerized ethylene, and up to about 10% of another polymerized olefin are also
25 useful.
The ethylene/propylene/diene elastomer has numerous sources. For example,
Ortholeum® 2052 (a product marketed by DuPont Company), is a terpolymer having
an ethylene: propylene wcight ratio of about 57:43 and containing 4-5'wcight % of
groups derived from 14-hexadiene monomer. Other commercially avaiiable
30 olefin/diene copolymers including ethylene-propylene copolymers with ethylidene
norbornene, with dicyclopentadiene, with vinyl norbomene, with 4-vinyl

cyclohexene, and numerous other such materials are readily available. Olefin-diene
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In general, it is preferred that these bl ock copolyners, for reaqumNo@m
oxi dative stability, contain no nore than about 5 percent and preferably no
nmore .than about 0.5 percent residual olefinic unsaturation on the basis of
the total nunber of carbon-to carbon coval ent |inkages within the average
nol ecul e. Such unsaturation can be 20 neasured by a nunber of neans well
known to thos@nefszskill in the art) such as infrared, NcyaRw24:¢. Mst
preferably, these copolyners contain no discernible unsaturation as
determ ned by the aforenentioned anal ytical techniques. The random bl ock
copolyners typically have a nunber average nol ecul ar wei ght in the range of
about 5,000 t 00, 000. preferabl.y about 30,000 to 25 about
300, 000. The %/8 gﬁ?&%\%neér)ﬁlgdgo%o "eEp:‘&r Fep\z}\%{l {47 ‘gﬁs"‘ﬁ‘ﬁgé‘én%%?wg is
general ly in titdudingrthe f@fowartzolis. BldenfO(B,290,7a(A 300530, H4X,7307 £dmsmbl y about
30, 000 to aboyt ) rdr at, i f the unsaturated bl ock polyners

PRy ts b ORI 58 )

obtained initially ducts produces polyners that are

nore oxidatively afi d-bfinpblyyers ObtaihedHessin B@d/?éfbbjlflmdciicﬁ h!a\(&jm% £akdo¥iryear ne;j S;Jt
i nely divided, or supporte

at part of _the polynerization process) using

ni ckel catal y$f ,.Pess&{‘ﬁ'érlljcﬁnfn?ﬂa tﬁ?_%eif%ﬂ @olefly mongpers aisqgte prepare the &g JAN 2004
WO U1/ 14433 PGELbGniSad deserigéd BE thet foRRa] RMdaiHcen. tidLogeRa i an is
normal |y ear nf?ld out ﬁlo t he extent of reducing approxi matelgje94- 96% of the
ol ef i ni ¢ unsat¥FatEryh TGsifue isentpiping ifsom §6 JPrsrcbom fomsndlapertichian, thehe nanner in

whi ch the di enefifWAQKRbNLASOERMTAGES: iPEERIBE tﬁ@siﬁ@ﬁ&rhggﬂ%aﬁ@%rgﬁﬁge er

affecting the final physical and solution propertf.es T ogenat ed
pol yners at afiti diexelfid Thewtheaapisrlaty desisabletrelefin gnonemére downotsiootas adi me

i ncorpor ated Bebhd kddctivelyi i ' 2 Ik epatj.on of a 1,4-cis
configuration pr_oducegl hlﬂ%%&%ﬁ?gét}’hiF%ﬁﬁgl&gégﬁeh%ﬂﬁ?rngeg%b?%&a{/ﬁ%yr,

reduci ng sol uBfdifiangl prsatyestien sithingheciolfefin oshmomegsHoulghdise terymimikéd e si t es
that tend to agsQekate at |ow tenperatures) and introduce potentially
undesirable nmelt-associated thermal 10 transitions. ' ~H=CH -(-CH2 CHz-) x-
- -~ - ( CH2CHZCH2CHZFhus avprall, te QrdferCitsmidieCiR tHESpraseRGinvamive iean e@HEmC~" ~- ) X

L ==~ ~ - (CH2CH)x {chi= G2 - - | ontrast , drogepati on of the

ol efin introduced @@R%@%féﬁ ﬁ;r%xgﬁo&flmg ‘?ﬁeﬁ%“%?‘&ﬁé%@ﬁ@@ﬁ%n% a
pendant alkyl alghoepfit)hdpeahit axropies 90 beddifing twh)chdes/ RagBBeChatgh ald i-nity in

t he di ene seg - ubstantially redyces the tendency toward

associ ati on. gﬁ%ﬁ%b} ﬁ%@é’t g Oggeﬂ?’rgpo%ﬂ% g'a‘fcﬁﬂece{l B?Jci":“ﬁt logecenes  rndes of .

di ene nmononer trideesor. pdrtetiadesshe, i hpartatiecent,0 1apkddetens, QuRp@ddcerRr @Reri-i es of the

hydr ogenat ed ol Qr. use as Vi scosity difier in |ubricating
oi | conpositi gﬁgﬁ&fg I&s{%ﬁ%fﬁﬁe a‘tlensglgﬁﬁgipé\%%g P?ﬁ'ﬂ“ﬂl%%os'pgpwaécqa}? a simlar
manner to thasuchfs 2;mBithl-dchientere) CH,CLCHS(CHECHY ark, defal Feréfi. Typically

3, 4-pol yngy i zgd,i. oG M 1 but adi ene redpom tl

cis-1, 4-incor g%_{rgﬁ]on | é\nséjors&ba ngggrr?soeﬁ- fei1d &Bgrag?‘ftiqﬁ?’cpéfﬂr@&'ﬁ%,bybut

pronot ers) suWrightsoftthe toted yothfinfchargn, Plefavably, ZhedpdydlefiEwillZa@hia@nno AG@i N, a

bal ance of prplgﬁrolié'ﬁgé may be achi eved by using small anmounts of

el ectron-rich pronoters to speed 20 - 8 JAN 2004
Branching in the olefin monomer away from the 1 and 2 carbon positions is

also within the scope of the invention. While branched a-olefins are not desired,

25  theymay be included at Jess than 10%, preferably less than 5% by weight. Branched
a-olefins include 3-methyl-1-pentene.

. Particularly useful are mixtures of a-olefins. In particular, mixtures of the

normal o-olefins: octene and dodecene: heptene and nonene; hexene and decene;

and octene and tetradecene are useful when employed herein, Ternary mixtures such

30 as the normal octene, dodecene and hexadecene may be used. A further desirable
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wo ol /laass 5 PCT/USUU 2183a initiation and pol ynmerization and t hmlzu[ﬁnce
the nature and properties. of the final, hydrogenated polynmer. Wtth
isoprene, there will be no possibility of formation of crystalline '
pol yet hyl ene segnents on the hydrogenati on, because there will always be

al i phatic substituents in the polyisoprene blocks. CH3 /CH=Cl i H3 -(-CH2
CHZ-) x- -. wo e10®@H2CH2CHCH2) x 10 15 20 25 CH3 | CH2=C- ChixgldRuvsspr ene
cis-1,4 -(_CHR i H)X_ --~-(CH-CH XC=CHz CH CH3 cis-3,4- CH3 CH3 It can
be seen) then that the physical and solution properties of block copol yners
are dependent on both the nononmers used) and the nmethod of preparation. The

mor phol ogi Ca! te(r:nha 1%1% e iofs&_io ing 'fnclﬁgésw%&%u%oéﬁ@é Qﬁalagc?eng,i déc%ﬁujf Q/nddepgndent
on pol ymer m Crostiucture: rplho ogy refers to the actual conformation of
pol yner s undetetradedeici ned set of conditions) and i s dependent on structure,

pol ymer concentratd,on) tenperature, and itional. inf|luences .of solvents .
and ot her agent's. Wﬁ?‘fé ‘1"@/‘8&‘% e 108 RO B P HES %ICSL?'F‘(BWJ; té%’oaredté'glfalgf

i nt er nol ecul aprea®s achéh 59 1008373 iréferablw 1690 POkl BE i8ight0sf &elgBEfHesy- of | ke

honopol ymer may aggl onerate. In this sense, the block polyners denonstrate
a ki nd of 55urf>1§€é@-a §I% Bt iBIes AfesTRRloy et ifash of dierf-RieERy \V%lsbf wiizgd) ar to

those formed Byrdh ascat §%lto Sbtut 90 5éferablPUPRL 1% NE abdt 309 P RNl tRr € st udi es
whi ch have shown that bl ock polynmers have the ability to stabilize

col | oi dal di sP¥r¥PBhs. 21 - 8_ JAN 2004 WO U1114433 P_CTlUSUU/ 21834 | n
general ) polystyreng-hl.fck-aplojts Rl £8t BxysPoRRA! &fnfHshlbOCkec | yners

have two relatively |large segnents_associated to a nmuch %reater egree than
do random bl okRigsuPrgpehalidsrand p sscprg syslehsBBloying A Lawa 2¢id Feeiitar wei ght .

Typi cal I 'yyo the di bQCkaQRILMEBALLS RELH hatGmERMRGRMRECR MIRAR et han about
6% by wei ght, and the 'rapdom 5.bl ock ol ymer no nore than about 8% to be

co
pourabl e at 1boesenad Bemdr apnd RY afeshﬂf%ﬁfg}’lr%‘ﬂlpf-hgbe YHessef ¥iapbrlogdpol yner s)

for reasons ofmpxjedat, Memet @hkdiiyt o ]%P,H'tlﬁio@erf'gtoﬂi@._r &gl RBAD Uklorie,per CENt
and pref erablg no nore than about 0p percent residual olefinic

unsat urat i on BRMileoniding dirciemely oisafhlefinstsbreing Apd Fiest erefeatboi coval ent
| i nkages wi t higotdae average nol ecul e. Such unsaturation can be

15 The R* through R'* may be the same or different and preferably are the same
and most preferably are alkyl. It is preferred that the totai number of carbon atoms
in the tertiary alkyl halide be from 4 to 12 carbon atoms. Preferred tertiary organo
halides are t-butyl chloride and t-amyl chloride and a prcferfcd secondary organo
halide is sec-butyl chloride. |

20 The Lewis acid catalyst is any material which catalyzes the desired reaction
to obtain the a-olefin polymer and which is further described as a molecule or ion
that can combine with another molecule or ion by forming a covalent bond with two
elections from the second molecule or ion. Specific examples of Lewis acid
catalysts useful in preparing the ci-olefin polymers are boron trifluoride, aluminum

25 halides such as aluminum chloride, aluminum monochlorodibromine, aluminum
bromide and aluminum monobromodichloride.

An aprotic solvent is tyﬁically utilized in preparing the c-olefin polymers.
The solvent is a normally liquid material at 20°C. The solvent is also preferably a
halogenated hydrocarbon. Typically, the solvent will be methylene chloride. Other

30  solvents comprise monobromomonochloromethane; methylene bromide, 1, 2-

dichloroethane; 1, 1-dibromocyclopropane; 1, l-dichlorocyclopropane; cis-1, 2-
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10 nmeasured by a nunber of means well known to those of skill in the art,
such as infrared) NVR etc, Mst preferably, these copol yners congalAN 204
di scerni bl e unsaturation as determ ned by the aforenmenti oned anal yti cal
techni ques. Exanpl es of commercially avail abl e random bl ock copol yners

i nclude the vatzoius dissoviscal block copolymers manufactured by BASF.
Two especi avd yinkisspreferred copol yners are Qi ssovi scalpcofdsoiishs
dissoviscal CE-5260. Star polyners are polyrriers conprising a nucleus and
pol yneric arnms. Conmon nucl ei include pol yal kenyl conmpounds, usually -
conpounds having at |east two non-conjugated al kenyl groups, usually groups
attached to el ggtik QB4 aw ng, groups c nugl ei e
polyneric armnms are Q’f%’%‘g ocfmpo??gners a%g?cgg:rocéﬁ{iﬁg%gés o;&lscgnj u-gg;t ed

di enes and nondibtoreaydlopsaperecasd famd- lridituerescytlbpomoé.. The polyrrers t hus
conprise a poly(polyal ; ar s

ext endi ng outward t%grség %Jn%tﬁ ekmar@%%%r#g ge%erqgaslﬁ%al %P%L%/ﬁg? %ué:gnat ed
such that at I@%ltylﬂé)%:mbridmmwahedﬂondar bon- carbon bonds are sat ur at ed,
nore oftencat | east i erab 95% a
satufated. “The pol yp\‘/lalgt% a‘i’urgls%%pﬁﬁﬁc?t& {ymen%aﬁXﬂﬁ cé’logﬁlgst@ter%wﬁcf“feﬁtrat ed by
pol yal kenyl arengsvateggmpurdlof/a prptic bmqmenrb Iaydmbcptbbtysalvm;slcaxablls@bamed
conmpounds. Di ngs Vi re il|lystrated b but adi ene,
i soprene and t F%&Jﬁgﬁ\/gﬁdga%}k%eglo% 1%\5 hjoﬁ% sarﬁdﬁ}’éﬁ’ﬁﬁieleg LA TP E st yrene
and al kyl at ed @Ohld!ebmzatm Vewcatllbisheprbtlc @itnpound i8 wateiN 08 vattiglahioustss

PCT/ USUU/ 21834, p. in a erial and
met hods for pregﬁtﬁgé)dgé@d:}sgt@e ktgg:m?n%h rﬁ%ef%dsbtga%ﬁqslcﬂati'l?go Yand
patents, ilfc| udeigly dfitke fadlysowystegn. Urh‘het @dnShcatve!mgpeamOant Snashs dfat ameurher eby

i ncor porat ed h i e for.rel evant discl osur.es cont ai

t her ei n: E{“%}.l %teﬂﬁf cr&igomtlf Aty ; acnRﬂ)and'slS 80t pUstyap agpppnt qg Pat .
No. 4, 346, 193 substBitiaPpatdecrbipe the PoIBMEGL ioramehctlibnSor RatinactNoute 4hed08a1§20. St ar
pol yners are CS%SJ cially available, for exanple, as Shellvis 200 sold by

Shel | Chem cal In order to form (Al), the polyolefin is reacted with
the unsaturated 10 Tyaichityx yei murded aherafy miclahlay welghteofuhs atdléfat pélymes boxyl i c

acids are jacry C umar | ei ¢ anhydride and the |ike.
3 éﬂéﬁne% »!/1 ’be [“rorr;ﬁ d08 t g@b‘aoo Q\Q{f}

Mal efi c anhydr préferr uns tated carboxylic acid. Generally,
the reaction invol Vits rhmm blgck b@opmieymbmfamsﬁngarmd rhér®- iy akdmiickine ar boxyl i c
acid at aterrper{glture of a t . 200C..in the presence of a

u
free radical inr ymfrorcomﬂﬂs%ttﬁré’énu ?nef’%egogblﬁ’ﬁ?v&?o@f? & ORI o OV xt ur es
15 of unsat ur amentbmmncacoaﬁgitepdieye o nizaxher mendaeer % redB-varlybQoRgtcl e .

BT V) o SR L AP YL ol RGBT i et on o
chl ori ne g?@‘s hydrogenated to remove some or substantially all of the unsaturation. In the formation
of the ester functionalized polymer (A1), it is necessary that unsaturation be present in
the polyolefin such that a reaction with GMHA can occur. |
Examples of vinyl substituted aromatics include styrene, ﬂpha—methylstﬁcne.
ortho-methylstyrene,  meta-methylstyrene,  para-methylstyrene,  para-tertiary-
25 bqtylstyrene, with styrene being preferred. Examples of conjugated dienes include
piperylene, 2,3-dimethyl-1,3-butadiene, chloroprene, isoprene and 1,3-butadiene with
isoprene and 1,3-butadiene being particularly preferred. Mixtures of such conjugated
dienes are useful.
The vinyl substituted aromatic monomer content of -these random block
30 copolymers is in the range of from about 20 peroent to about 70 percent by weight and

preferably from about 40 percent to about 60 percent by weight. Thus, the aliphatic
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In the reaction of the polyolefin with the unsaturated carboxylic acid, the
carboxylic acid is present within the acid functionalized pol ya@r JAMZPkat
fromO0.001 20 to about 5%, In another alternative) unsaturated polyol efins
can be reacted with glyoxylic reactants such as GWHA or glyoxylic acid. The
follow ng exanples illustrate the preparation of (Al). Unless otherw se

i ndi cat ed, wayiiligse exanples and in other parts of thi $cgpgeidisgati on, as
well as in the 25 appended clains, all parts and percentages are by weight.
Exanple (Al)-1 Tetrachl oroethylene (3 Liters) is passed through a silica
gel colum, sparged with nitrogen and then added under nitrogen to a dry

reaction flask at 25 g Agitation is begun and an ,egggi nol ar._m xture of
gaseous et hyl eﬁcéu%ﬁtad_ F‘Efp‘g?%r Fante8olithiee eRPQYBEFS bein 3l fapge of from about _
tetrachl or oet hyt ssieend tb abbutlzEperdes waight @d brtetabBifrokDiboii 40Reke Q0BG uUntil a
saturated nonoper solution is obtained, the excess of gay being 23 - 8

~ JAN 200 WO UL/ SUPFESnR¥eigityy 21834 al | owed to escape through a gas outl et
tube. To this satur@hfdfolBNOEra gieduskidnOBn t the Idifersnt aGke dofBrafliort B1QE28 Nnol €)
of al.6 nmoJar sojution of alum numtriisobutyl in cycl ohexane and 0.94 nmnil
(0.010 nol of°POaR&dy!l trichloride, separately and rapidly in turn) by

neans of syringes) It IRA8GH COPolAREAT Nehsé h Jhieh the 36hH&HonRaEtniddih & soft 5
rubber cap. The tetrachl oroet hyl ene solution tonms to a soft clear anber

color and the PERPENGIRNGTRIESET hOPAMRRFharpBith a¢ ¢ grifignidearse of bladinghe

agi tated react heopBliyikr! E@nidhts 3 -ARKE- morde£ dthéRbiFal Bﬂory}ruf 8mRfurd @ §OUS

et hyl ene and propylene is introduced at a rate of 100 m per second over a
period of 0.5 FBYf™SOPYYmELfan Perrieseaid Bi'xt ure there is added 5 ni of |
n- but anol End the pol ymrelS-BEp&Dal-8D-50-HSMubSa-p-s-pvpsSimna 10 solid which is
squeezed free of excess solvent, washed several tinmes with fresh nbutanol
and dried. The“BBHBIY AEIOWE HeriBYyeptiai REWTSaSIch B5ropseems Bodrmetat 2aof 20

mol e percent apdhjaBd et AYRIREYSuEPLE W Bladel Pt is@hen 50 5QQ0 raBoRor tion of
the copolynmer is mxed with 1% (by wei ngt of the copolyner) of malefic
anhydride and EHELYFFRLTERYE24 Y bhaatehy fiee relsgicopaisrerizatiobur s to form an acidic
15 functi ofal i zed POLRE ickx BERb e (fdnzs A SRkt | ARRLig08 obfle b M1 €) Of
alumi numtriisobutyl and 84&(0. 6 nol e) o? decene-1 1n 200 of‘J

- tetrachl or oet h§&ria the main brekioeiofahe pobfmerer parda omitrit is fopamdatensisptier e for 2
hours to form akeRfiNLMet afl6sbstanfE r&Rbvel bPkydicsefz0@] €d to room 20
tenperature and bl ended with 1800 rnl of tetracﬁl_ oroet hyl ene) presaturated
with an et hyl ene- pribp¥ravive Linsar Blogk Gerolwmses aThesnip 7hchs|smal apmasrtof of

propyl ene. Theregkilr) BREchalk @PYArEpSlyBESof Thetybd & rohemBPiE RS/ binREOPY! ene)
is fed intg the tet*acﬁl orcs)et hﬁgngﬁsol utigﬁgat a Irnate of ??739 1#& per

second. | MY odifct sBAL HrmbarRf| reladvelynleng chans Enwmogolzmern pihensthendypa ol ut i on
of 4.35g (0. 0250r82e8) N?)i'mé’l,a&afég‘dlarcm)ékr &déglyingrs %&aﬁ?gam f_rQ{x1 1 to about 3,

tetrachl oroethylene is added to the reaction mxture with vigorous stirring
preferably -only from 1 to 2 relatively large homopolymer blacks of each monomer.

Thus, a linear regular diblock copolymer of styrene or other vinyl aromatic monomer S
“and conjugated diene D would have a general structure represented by a large block of

25 homopolymer S attached to a large block of homopolymer D:

' S§S8SSSSSS8SSSS—DDDDDDDDDDDDDDDDDDDD

The blocks of monomer S and monomer D are not necessarily of the same size or
molecular weight. As before, it is understood that the initial olefinic unsaturation
introduced into the copolymer by diene monomer D has been substantially removed by
30 hydrogenation. Linear diblock copolymers comprising hydrogenated poly-(styrene-b-
isoprene) are sold under the trade names “Shellvis 40, 50 and 90" by Shell Chemical

Company.
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at 29-41C. over a period of 2 mnutes. The catalyst forns a clearg yaol2gm
solution and rapid absorption of the gas feed comrences. Thereafter 30 mL
(0.108 rnole) of a 3.6 nolar solution of .1,4-hexadiene in

tetrachl oroet hyl ene i s added over a peri od of 9 mnutes to the reaction

m xture at 41-48C. The feed of ethylene and propylene 30 is continued and
53.4 ml (O.wW@&/mmse) nore of the 3.6 nolar 1, 4- hexadi engrrQdkeidsen i s added
to the reaction m xture over a period of 2 hours at 38-40C. Then 6.1 m of
24 - 8 JAN 2p0 WD 01J14433 PCT/USUU 21834 n-butanol is added to the
reaction m xture causing preci pi tation of the copolyner. The precipitate is
slurried with acet in a_bIe r d then dried on a.ru ber at 50C.
“The product (979) 1321&5 P n°’|g @P@rké PO e Wi’ﬂeE?FP"ﬂe?é Vg @fﬁ‘?l ene
content of 42rdmively ﬂkegd:mﬁ]bx; blackd] @negrinitcd hbmedolyne? cﬁiﬁ#tﬁecpefr &8 two
corresponding_to an 5 iodine nunber of 8.9) and by difference, an ethyl ene
content of 568 MBI '"pet’d®nt. The terpol yner has a reduced specific
viscosity (RSV) of abesgssdsissssepDEBPONGDIPI-ES8Ss8ssessssaver age mol ecul ar
wei ght of 125, 000. A solution of 500g of this copolymer is mxed with 2000g
of di phen o e and 1830g of this mxture is mxed with malefic anhydride
(41g) at 230C. for BDDDUDRDBSDBASESSEESESSEsYsSEDBODEINHDEPODL N N’ rrercury to

renove vol ati onents,to e 383g of a resjdue, Exanple I ) -
product is obf‘alkﬁrgngﬁ?;‘m?aﬁe p?"B’gé{\gﬁr@ URFRIPG T ?Sﬁeh’%e%.‘rrée%}?‘ttl('\%ﬁ‘ of

Exanpl e (Al) - 2ogolyaieist e &es fn@t&x&h,adatrﬁal cbd’f@uﬁ@@@h}ﬂ@’ssﬂﬁlﬁ déﬁéi;ﬂﬁk%n(hﬁ&) 2 and
i ht of the co npl e (Al) 4 The

mal efic 15 an r|de 0%
procedure of P%OI)%"EI g a@g‘?@ﬁ’f’ﬁaﬁ [Hith Feég‘"é?é%éé”aﬁh ‘319&’5 eB‘i?r S*HERlSt he
mal efi ¢ aphydeilider e-mﬂclayq%lyn&r 6OminomeRisyDlanefs doiR! HEQEREYATES by fevanp! € (ALLS

20 The proced Al)-2 is essentially repeated, except that the
mal efi c anhydlﬁiﬁg‘? %%E‘F%%‘anﬁ s 4.4% by wei ght of the copolymer. Example

(Al)-6 One gal | on HBODOPDOTDRE-AX AEASAAARAKGEN-SSObeHsOss ks an
et hyl ene- propyl ene copol yner made by the Ziegler Natta process using

hydrogen noderated 25 VOO 3/ al um.num sesquechl ori de catal yst) the copol yrrer

contai ni ng about SADPEDPMDIED-S3EESIBSHETeS-206A 4R ANNAKARRS cent propyl ene
havi ng an th of 60,000 in solvent 100 Neutral oil is heated to 180C. under

a nitrogeh bl 8hket. To this is added with stirring 11.25g (.4 percent by
wei ght of the copohynrriAre e4A-OBPDYODDO®DRmD-3STEIFESSSSSSS.

2, D et b1 - e 3y Ve Raflofi BRGE E3folment Ymd3e tP MG vy Rrgs" S ©f

number of relatively short segments of homopolymer of one type of monomer alternate
with a relatively large’ number of short segments of homopolymer of another monomer -
20 type. _ |
Random block polymers of this invention may be linear, or they may be
partially, or highly branched. The relative arrangement of homopolymer segments in a
linear random block polymer, which is the most preferred block polymer of this
invention, may be represented by: ‘ |
25 —DDDD~-AAAAA-DDD-AA-DDDDD-AAA-DD-AAAAAA-DDD—

- wherein D represents a conjugated diene monomer, and A represents a vinyl aromatic
monomer. The arrangement of the individual homopolymer segments of each type of
monomer in a linear random block polymer is alternating.

IV. Linear Tapered Random Block Copolymers:
30 A special type of configuration in linear random block copolymers is the linear

tapered random block structure. In this arrangement, a major portion of the polymer
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30 the tenperature at 180C.) the contents are sparged with nitrogen for 2

hours to renove any of the unreacted rnal eic anhydride. 25 - 8- JADAN (20D
wo ul naas3 PCT1USUU/ 2183a Exanple (A 1 )-7 Added to a 12 liter 4 neck flask
is 5950 parts of diluent oil. The contents are heated and stirred to I60C,

~and slowy added are quarter-inch chunks of an ethyl ene-propyl ene copol yner
i dentifiedyapyiMidasui Opheus 1010 . OCP. The 5 copol yner pcgnagleegdst o t he hot
oil until 1050 parts have been introduced over a three hour period. Once
the polyner is dissolved) the tenperature is |owered to 130C. and added are
15.3 parts (0.32 equivalents) malefic anhydride. This is followed by an

addi tion of 15. arts t - but vyl oxybe oat 20 parts_.tol uene over
one- hour peri gﬁﬁib ds b é’llFE"\é‘ kg‘?c '|“Hf }1%?? ?fiﬂngqﬁ’éﬂf)}é"r’%p%‘for 2
hours. The coamfwat 34t atl of thb@db]e%ﬁl&l mbe@nmésls/&hm i:ylpe ospdlyr@at1§u§m1y16oc

whi | e bl owi ng vm%cl; n'btro n aﬁ ubji.c feet %l ive a fproduct
cont ai ni ng 0. 2T HP“’%?‘“ lﬁ‘ﬁfraﬁ omhlpakrcopoly ‘Hy‘B‘?”i ngE}? 98¢ P'A1)-8 A
| 00-gal | on (3% thériofie) typR aedr@e dng of@iel pFlpaetizatidn scath ARk AIditeAdl pSlymer | Ng 15
system nmopo reservolr and feed |ql et, thertgrrtgrret er, condenser, cooling

jacket and® N2 %fnr‘rﬁssﬁﬂ"ér‘g ever largpr omgRolEBH NSkt Aighn e the BIOMRE Ifr 69 kg

1- dodecene an@oldmdr Kihid, erthé adry! '&!Hsﬁvt{lte&Qidﬁfah@@ndn&m&hﬂrﬁtﬂ&aﬂyocﬁdﬁﬁ pononer
feed reservoir. Water is present at_about 0.25% wei ght of the total charge.

To the stirredisdiolaes tad’FF&? B%‘B°P8§’mﬁ’gblé]?‘? HELYER) ‘E?Fé PRt o PORPIERY 3. 45 kg
anhydrous AlClgdyThised fok@ldpusios, Iy |s 20 cooled to 10C.) where upon a
dropwi se addition of the co-mononer/ SyP chloride solution is initiated

via the nononer fee§§S§$§S§§S$$ﬁS§S§S,T@Dr—§§l%S( D&rerS-PUPRgPePPThe

pol yneri zagion tenmaéattu;reeedl fnd¥8 Bloed B@dlybﬂfs\/\ﬂ@)ﬂ hdk- s?i%}ﬁ? icafiiyt @itfetene
conpnoner/t - but chlorjde charge is cog%)n | ete nerization m xture

0
is stirred fors‘ﬂﬁ}ﬁ‘ lBgs i ilksas) nommasly ged in | f?’ﬁ?‘:‘la“?% thael 5f yIREFPZ at i on

m xture is wariiBénig fod@iMat egaeteabetatere\VMbbter SHigH ftérfi@ratulé) &vigddsity Suret al yst i's
neutralized by add| ng_ 28% aqueous NaOH sol ution into the product m xture

with stirring®t ti°6‘6|‘?f Pighskfn @ Emproved dow femparatieg VIsRORERSt | CORPREM 10 t he

aqueous and OfsGM | fan@HRsRSK M%B@m&@I@ﬁExﬁﬁl&dmoll'&i@a:We%ﬂln&d@h@ﬁethé Sarﬁérl pped of
sol vent at 150C. and filtered to give a 92%yield of a liquid 1-olefin

copol yner thavi®§oRe80 bul k viscosity at 100C. ~of 240 cst. Gel perneation

chronat ogr aphy ( pOim’geﬁQQUf& ¥% Spw&eaktan@lae ®lock RSfoRreaRRObYEKRIatiM1=4850,
MA=18800. A 20% wt 200 WO UL/ 14433 PCTI USUU 21834 & poI yner

treat nent of &% %‘@@WW‘?‘E’F‘”&F‘]E‘“ 8PV PceR} #ndrPrederpRly n], meredanaboui0-3 00 T, of

12, 6I cSt. ') A P@Eﬁcfr@?esﬁualtdlﬁgmg@ihﬁm drrll&hd’fb@éﬁcbf\ﬂheltbta%mﬁ%eg las/ca/zoag%gé o; thg
copol yner) o efic_anhydride and the mxtu eated. to or
hours to form® Ofae?vaieet Q KBgR Y e !azvgegepxgplﬁqygq. g\%‘i@a‘r‘fﬁf*&’iaﬂ%{‘ ER ey

20 measured by a number of means well known to those of skill in the art, such as
infrared, NMR, etc. Most preferably, these copolymers contain no discemible
unsaturation as determined by the aforementioned analytical techniques.

The random block copolymers typically have a number average molecular
weight in the range of about 5,000 to about 1,000,000; preferably about 30,000 to

25 about 300,000. The weight average molecular weight for these copolymers is
generally in the range of about 50,000 to about 500,000; preferably about 30,000 to
about 300,000, ' |

Hydrogenation of the unsaturated block éolymers obtained initially as
polymerization products produces polymers that are more oxidatively and thermally

30  stable. Reduction is typically carried out at part of the polymerization process, using
finely divided, or supported, nickel catalyst. Other transition.metals may also be used
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A five-liter reactor is equipped with a stirrer, addition funnel,
thernoneter, condenser and a cooling bath. A solution of 1000 g_(g8yR8 2004
nol es) , 1-octene, 1000 g (5.95 noles) 1-dodecene and 40,0 g (0.375 nol es)
tertiary anyl chloride is prepared 10 and charged to the addition funnel.
To the reactor is charged 1000 m, dry nmethylene chloride and SO.0 g
anhydr ous AYQ0134483. A Nz at nosphere i s maintai ned thr ceghout21tshe

pol yneri zati on procedure, The stirred ALC13 slurry is cooled to 5C.,

wher eupon a dropw se addition of the conononmer/t-.butyl chloride solution
is initiated and continued over 1.25 hours into the reactor. The

pol ymer | 2at 1 08 o EHREEAAIAS HddZBaabAlNRHmBES MRS o 10Ghe Slibfrort hE
conmononer/t-butyl ccﬁl orlﬁg%1 chary%lredg?dsa consp et e?’tﬁﬁg p%l ymarei zatrFoOn m xt ure
is stirred foredegingaapaioximstedy 94965 196 thesoleftnicunp@@ationT iethp dhiyareolymat- i on
mxture is verpethelR hRAR hWEHREHALHEL MM dtdie SohbhdBorpbPfes GRLRN Sh 1S
neutralized by adgi ng a wat g’?‘?wé‘m Sso! utdir‘eo% Popv{,iqsg.rp écb_%r oﬁct 20 is
then dried bynNQR®sOgparamefer caffeeting ribie tfinel phyisigdnendy ealwipadproperigpsvef 0e90% vyi el d
of a liquisd 1y £4a0q YR, ?@XJ d 18w i I SC Ot et howdf 250 cSt.
Gel pernerati o%%hraorr?ta@g{reg:gfn pol.‘gll sobut reane 'star?dfyﬁ%) |nd|§l€a.t es an
Mh=4000, Mn =gie@0incosparateabetrin aok4-0ig gndul 2-1@innerhi Bydsegsudtipnef 4 hd-gismi ner al
oi I blend gi vgsngukideiREiEs s Osiifelhvd I%?]o : L. RRchePOrtion of
t he copol yner&i%s@uﬁ&g(edggfiﬁatchs 1. 8%%{){/ \Xelaegﬁq't 0 tSt Lnejd%o %lﬁlérfér) glf%grral efic
anhydri de andsdiypdityrincgenerel, ansl infeciiueing highly 30Sallifepsited Bt sndi tosassasiafepatm an

acidic functi J I K . - frve-l.J & I i on vessel
i s equi pped agufké@%nn%%b%igt?gﬁ% QRP Ast%lu%ﬁ grrlld]e% Oh]\é‘gﬁisg&%fi ﬁ%%n%l es)

1- oct ene, 106500trgpsitigns®8 nol es) 1- dodecene and 17.2 g (0.186 noles) tertiary
butyl chloride is prepared and arged to the addition funnel. To the 27

- 8 JAN 200g WD U1114433 PCT/ U 1834 reaction vessel is charged 500 nml .
dry nethylene chloride and 24c@ 9 (QGg8p. moles)canty@igesA1C13. An N2

at nosphere is nmaintained thr ougﬁout t hie “pol yner'i zAtion.. ThH& stirred ALCL3
slurry is cooled to 15C., whereupon SHtopwi se addition of the
conononer/t-butyl chloride solution is initiated and conti nued over 2 hours
into the S re&tLeCH-CHxCHolyrPeri zati on tenperature i s maintai ned between
15- 20C. 5ter t he co‘iurmnonerlt-butyl chloride charge is conplete, the

pol ymer nixture i S~8tPPFMEd for an additional 1.5.hours at 15-20C. The
polymer mixture is warmed to room t@rhedure™w t-(CHGH)i ng. The cat al yst
is deactivated by adding a stoichionetric excess of alli 20/ MeGH sol ution 10
(based on the catal yst concentration) dGHgiise. The nbhkbHsi zed pol yner
solution is then dried of HZO, filtered and sol vent evaporated to give a-
90% yield of a liquid olefin copolynmer havi ngc'ﬁ'l%‘ul-k' viscosity at 100C. of
197 cSt. GPC anal ysis using a polyisobutyl ene standard, indicates a
MIF4000, M=16000kasbunydrb gefhidh B 1m0 biofD Hasthucaly | hyiapRbonTRInOgGRuCt | N
LOON m neral oil gives a kinematic viscosity o 2:0 15 cSt. A portion of

t he copol Fher rgs4tspi & @endaptiabcyberg, thaswnlgages iselulilityt dearcesepesysyaitinity infberal ef i ¢
anhydri de and dfckkeﬁcglwnéé?#&ﬁl st @Aty e6huLeR 4R erench Riwark QRSont ank QBifRyaN aci di ¢

functionalized po :
to control the balance of 1,4- and 1,2-modes of diene monomer incorporation, in order

to optimize overall properties of the hydrogenated block polymer, for use as a viscosity
modifier in lubricating oil compositions.

25 .Isoprcx‘lc incorporates into block polymers in a similar manner to that of 1,3-

butadiene, i.e., either by l4-cis or 3,4-polymerization. As with 1,3-butadiene,

' predominantly cis-1,4-incorporation is usual in non-polar paraffinic solvents, but

promoters, such as tetrahydrofuran, favor 3,4-polymerization. Again, a balance of

properties may be achieved by using small amounts of electron-rich promoters to speed
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Exanple (Al)-11 20 A two-liter reaction vessel is equipped as in Exanple
(A1)-9. A solution of 200 g.(1.786 noles) 1-octbne, 200 g (1.190 golw)m,'
1- dodecene, 200 g (0.893 nol es) 1-hexadecene and 9.0 g (0.097 nol sf
tertiary butyl chloride is prepared and charged to the addition funnel. To
the reaction vessel is charged 300 m. dry nethylene chloride and 12,9 ¢
anhydr ous A%€8314438n Nz at nosphere i s nmai ntai ned throughtiysdbitdae
pol ymeri zation. The stirred ALCLl3 slurry is cooled to 15C., whereupon a
dropwi se addition of the ternmononer/t-butyl chloride solution is initiated
and continued over two hours into the cooled ALC1l3 catal yst slurry. The
pol ymeri zati.on et1 er‘?t yre i S. mai nt ai, r}_'@d bet ween 15-20C. Af%er t he
t er monomer / t - BUESHO" ERT BRYHEZRHEr #8 P ITRETS N eNurg #d mseiesris ot et e i s
stirred for arhyadginatedpolymdr. SWHD ioprend, tHbE3Ril2RGio Pidsibility & AMEEPEF WO
ull14433 PCT/ USU%%1~314 The pol yneri atigrn mxture is warmed to room
t enper at ure wiTRETP Pplysiylens seements 81‘529‘56‘5’ Qeehahon begate thesywill dlang e sl i ght
stoi chi onet ri clipheeesassidientied hapalisadiapvose. i nto the reactor. The |
neutral i zeg pol ynmer solution is vacuum stripped of solvent, then filtered
to give a 86%yield of a .liquid 1-olefin perneation 5 chromatography
anal ysi s using a :polyisobutyl e@H, standard, indicates a M1=3600, Mw~=12000
for this terpolyner system A pértion of the copolyner is mxed with 2.5%
(by wei ght of the copol yner)CBfCmal efi ¢ anhydri de G#id the mixture is heated
to 2.05C. for 3 hours to fgrm an\ acidic functionallized pol ynmer. 10 Exanple
(A1)-12 A reactor equi pp&fHai t h 8Hs rror; -QLFHEBCEM a t her nocouple is
charged with 5950 parts of a 100N m neral oil (Petro-Canada) followed by
heating) under nitrogen to 160C. To the heated oil is added 1050 parts of
an et hyl ene- propyl CHnedi ene copol ynerishavi ng about 51 nole % et hyl ene
groups and 2 nole % ethylidene 15 norbornadi ene groups) about one carbon to
carbon doubl e d r,_A4300 ecul ar weight units. The addition is
acconpl i shed omﬁp@éﬁé’ﬁz m-ﬁllé mai nt ai ning 160C. with NZ bl owi ng. The
contents are then natemt ai ned at 160C. with NZ blowing for 12 hours to give
a polyner solution. Added to a g (_:_o& reactoL ig(gg_gﬂg arts of the polyner
sol ution. The contents are hedf&dzt ﬂ&OC, and a é(fl 11. 2 parts nethyl
20 gl oxyl ate nmethyl hem acetal, 1.9§ parts nethanes %{&Qi c acid and 2 drops
of silicone antifoam The contents are heated to |145C “Gver 0.75 hours and
mai ntai ned at this tenperature for hours. The con ts are stripped at
145C. at 12-15 millineters of“?ércuf¥sto give the eSter functionalized
polymer (Al). (A2) The Acidic M xed Ester Acid Tnteraolyrner 25 The acidic
m xed ester-acid of a carboxy containing interpolynmer) wherein the
i nterpol ymer has altriafisetsenpien that the shysisalt sndosoltion rpregsoiss . @eck 0 about 2
is derivegsfrg o i I ul ar
Al phat | ol oF e O one et e aaat L piBa PR Mlent 1
a hydrocar byl 1§f Gphelesicd dhrmeerstiesnaf Polyper eolutidng arehsimilaglyodependgiteonot her
nmonomer i s an palyRBamicReind w30 1 [ i d i de or
ester thereof ,P ggi dm xedtuzégi lglogbg?lgér%%ﬁsﬁgi% %cgﬁﬂx';tn?oa@g%ﬁqed?g%%sly and
bei ng char act P45 el d5{inadnect pple senditiongi ardi s idependemt on s@uyd POIPHEAND
UL/ 14433 PCT/ USidukiRB834criRlME 2 a&difidhal 140Genlls & sgﬁgfg@%d BifbALgcfsOUP. Whi ch
is derived fromthe carboxy groups of said ester: (a) are atide y high
mol ecul ar *%hei G eH VALK RobmmsEs ghowup, gosdider! cofr intsrydleaslap esseriativeoup havi ng
at least 8 al ibpaddol, WherinBRRKAEABENNR, &iifke RSh&HoIyHRBILh SRl gelomerate. Tn this

sense, the block polymers demonstrate a kind of surface-active nature,wherein they

form micelles, similar to those formed by classical surfactants. Supporting this

property are studies which have shown that block polymers have the ability to stabilize

25 colloidal dispersions. '
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51n a preferred enbodi nent, there is also present (b) a relatively |ow
nmol ecul ar wei ght carboxylic ester group) said carboxylic ester grguwaNIaghng
no nore than 7 aliphatic carbon atons in the ester zadical; wherein the
nolar ratio of (a):(b) is (1-20): 1. A preferred elenment of the acidic

m xed ester-acid is that with respect to the 10 ester that the ester is a
m xed est ekyodiifesz One in which there is the conbi ned pressees:ef both a
hi gh ol ecul az wei ght ester group and a | ow nol ecul ar wei ght ester group,
particularly in the ratio as stated above. Another essential elenent is
that the esteracid contains titratable acidity, that is, all of the acidic
groups are not esterified, that sone acidic groups are present.-15 Tn
reference to the sIPzg§“86§' Pc}ln@tyéeélf’%}m@i?@ﬂb?fc“i’ ?I}"%gé%ﬁ%ﬁf{]g% clGPPODHYE an ester
radibcal is rep;[»@&%ﬁcﬁdv@ylaigb_@agﬁ?ﬁtﬂhﬂs@cﬁﬁé&(t@hﬁm)gﬁbaemﬂd%}a&th&{lﬁ rwaiaher ofb
carbon atons - an ester_radical is thus the co ned total of the carbon
atom of the ch\gﬂf)l’ﬂ}l’mﬁ??f GOTPfé‘“@&F‘EfE’ﬁ‘O’ﬁTWe@“'t icaly. ghe c{j)‘?lBﬁkp, i.e.,
20 the (OR) QE&HsBmeFncEHAEY €4 BRGIA notkife thel Bbit\e%: BY KRt ind Ak rafdotnhe hi gh
nol ecul ar wei ght ester group é?%l) to the | ow nol eculogr wei ght ester group
(b) is expresSOEk FROYRFIRS myxe thig) abput 8% tqidp purgdle 4 1H°50y - 1) preferably of
(2-10): 1 and nostmpe@terialpyetatd (d hesd block copdiinkss, forteNopDbNoXRItGvenavi ng a
reduced specific viscosity of from0,05 to 25 abqut 2 are cogtet | at ed for

conmponent ( A2ft,ab‘](“ﬁe°°ﬁ‘|a’é‘f“€¥“i‘°é‘°ol tham, akoniyy Pererat and greterithinrempg hangoett Oeduced

speci fic Vi scosbdny reafdud] o vdsdtRatdR @k tthelbasis bf ERRSbral ASALRN6LEAbdnAS-ET POl YMEr' S
havi ng a reduced specific_viscQsi té of from_about 0.5 to about 1 are
p

particul arly G¥eIyFovaeRtdinkegre WahnBp SVeiseoPoleRve | BYch upsatgraton ¢ Jegy

comer Ci alg anehe@wRAAMY £ MmO of BR&RNGell Kio¥8Co A€ bf fIEN G theNartViudhast he hi gh
nol ecul ar wei ght ester group has from8 to 24 aliphatic carbon ,a%oms and

the | ow ol ectit@rdntiMht ete st Mpst rrefesblia dieser eapplymerg containgng digcomihleny unma3s

E_CTLnsuurzl sfaunsatum& sslareéﬁmn@tuym& @d’r&ndﬁii&{cﬂgaﬁ@)ﬁical&é%;jhﬁehc exa][rpl ﬁs of the
i gh nol ecul ar carboxy]ic _ester group, ji,e.) t gr oup t he ester
radical (i.e., - (GRS of sermeshepradyg rqng%@f%&ﬁpﬁ@&%&%cﬂﬁw@coxy)
tridecoxy, periaiaCcOxyoviRel RERCplymels asaiyuret HyCRASKY , TW espa6ABOXY,

hept acosoxy, triacontoxy, hentriaconjoxy, tetraq:ong(%;/, etc. 5 Specific
exanpl es | Bistamse expalvaiers wisi Glato vigpad upSHiapk Plifgevisslt KEx32P0.et hoxy, npropoxy,
I sopropoxy) n-buto t 1.sQb ) N- - pen Y,
nhexoxy, cycl ohexo%x/r, P@% gpag‘%r(]%gl@?gz%kg%ﬁ)ﬁ ’lﬂg:&%g%d &%e% Aol .

2, 3- di net hyl - Cobmtopxysleigtaudelpalyalirost caimpuad cesillyalolpsyndg haovimesatdéasts ui t abl e

i Ze. : . ; . . . 10

The. car boxy- oon ARy kestl Sl e diB: SEHCRo MBS BRRT LT 205,

a, (3-unsat ur grases. g cgoroaticankledr ilde golswets amsrae eftérc hemdpplimegearsy i taconi c

anhydri deyyid t g ]ﬁﬁc’rmchgﬁé%%tdlcﬁeﬂnd?rlo?mBﬂ%}c %%B nfiRfel B%{'e%ﬂe’ propyl ene,
he sty e hygrl

styrene or isobutene. T rene-malefic a e interpolynmers are

especi al |y usef ul . Therpelymersethestpomprisech o)y (privalkeeyl icountige egsntnudieisaritharount s of
styrene and I”?g kG AW Okibfifhe %&/F&Idofhcx%go%\’.’ “i'ﬁ’éﬂstapgbgly rsRE €y adiel) t1 onal

i nt erpol yner € conononers. eu of styrene, an aliphatic ol efin my
be used, such hidrogentigd swad, thatr aplphse % P& Bisucayplent ¢apbonicarbopfbands efd
anhydri de, acryli ' t [ id t f v..pe used.
Such interpol ;ﬁ%‘lra %d'gﬁggkﬁf)e\?m%il%af?%% zfﬁg aeg%ndmg‘éeeﬁé%g‘g) lybgﬂ ggcgr%elfi n detail
here. Wek® anathmtedr pol yneri zabl e cononomer is contenplated, it shoul d be
present in a 20 re i A Rt O { : 0.3

nol e) usually | esshfié’ﬁ@g%%ﬂ% ..ofgéfml e, 'gpg';; t}r)reoﬁrémlg‘%see%?et tﬁ@?%‘?@?@ne or

mal ef i ¢ anhydPpiyalkenybarenss - gvelivinydsengeneiapd pelpwnyl miphiatic pneopydsene and nmal ef i ¢
anhydride are knowdiehdy thiléngAl tn&Poly&RariO b DBusthiSE Uy BRditd2, figp@hd here,
For purpose of illustration, ‘the inteipolynerizable conononers include the
vi nyl rononer ¢4 theHikas Mappilkeail omppends irsiugs| faeexpmaleestyrpm: and alkylated

met hyl met Bacr e Bvesdiekatki ¢ acid,. vinyl methyl ether, vinyl ethyl ether,
vinyl chloride, isobutene) and the like. The ester-acid of the

car boxy-contai ning i nterpolymer are nost conveniently prepared by first
esterifying the carboxy-containing interpolymer with a relatively high

nol ecul ar wei ght al cohol and a rel ati v<32I2y | ow nol ecul ar wei ght al cohol to




30 convert at |east about 50% and' no nore than about 98% of the carboxy
radicals of the interpolynmer to ester radicals. Mdire than one higl JAN 2004
nmol ecul ar wei ght al cohol or 31 - 8 JAN 2p04 WO U1/ 14433 PCT/ USUU 21834
| ow nol ecul ar wei ght al cohol. may be used in the process; so al so nay be
used commerci al al cohol m xtures such as the so-called Oxo al cohols which
conprise, Wwayuiaxaspl e) m xtures of al cohol s having frogc8ukR ahput 24
carbon atoms. A particularly useful class of alcohols are the conmerci al
al cohol s or al cohol m xtures 5 conprising octyl alcohol, decyl alcohol,
dodecyl al cohol, tetradecyl alcohol, pentadecyl alcohol, eicosyl alcohol,
and octadecyl alcqhol. Qher alcahols useful in the process are.illustrated
by those whi ch) ugﬁ‘ﬁ ROLYmETS ?fFé'éﬁﬁﬁS‘ﬁW“W e K “CQST@F‘E)‘E)FB FEthodB ER51 i i ed
above. The exprepdringfsats trdebdri®ed inommedsis ipablice@dns tin® pehtOUsHINdindTBYE I ange
from about 10_50%t abggt 98% conyer si on %f .the carboxy radicals of the
i nt er pol ymer {oHogDgfnited yfates patentp which are hereby ipcOmppRieH SRR BY fHfereRfEgr ee of
esterificati ofor r@ngeSdifdRaeabeitdinedQhersin: ahoWHat 38/, 11918 824 i eIt i on can

Uhe ol condl - ob A bERGS HirndSs LBRabe uRaPEy Shcarot o she LGk ™

esterificationdoipoh conditions usually include, for exanple, a tenperature

of at |east about 80C. preferably from a t 150C. to about 3Q0C., provided
that the tenperatut®d PBBE‘%SI BT C‘ﬂélgyoaﬁ(ﬁ‘ggrct fos fxamRln s 3PP 89t i on

m xture) and bhshell@remahl ©f. water of esterification as the reaction
proceeds. Such conditions iqQnal L.y include the use of an excess of
the al cohol react aht°8g %‘1’5% ?‘glél Fiet %ﬁ%’]"f’@ Bsteartd Witk fignunsetitedse of a

sol vent o010 di tadeuxylicaced) Bpichly) e ahsafirdtdd dafokRitetidP &8 26HRs ackl heieic or the

| i ke and an est rifi,cati%ril cat al yst i\g h as toluene .sulfonic acid,

sul furic aci d® m%‘&?ﬂh@ ide a&éslf)hslﬁﬁh aﬁ%ﬁ@% 1§ phegprefemed ynsgtaratedese

condi ti ons anehrbtAkiakdi@NGenbieNye Gle ﬁﬁ&io%ﬁdold@@%@ﬂin%ﬂhé BElystefin af BRI ticularly
desirabl e .nmethod of effect] n%‘gesteri fication involves first 25 reacting the

car boxy- cont aPREHGEFREPHECRd At demperptee of @bont L[y torabgw 2087 éuMsr wei ght

al cohol and t presntestGlficd adtcakiniiatot. | Milxhites@F tiREd SRS bEWAPIsHRIE th , the
,relati ve{sy | ow nol ecHI ar wei ght al cohgl. A variatjion of this technique

| . . .
i nvol ves 1ni t?%\{quﬁ{j‘a{" &0t 819 POl EHPIRLGATSS (Rl iebarsedelAlemagYeltol ecul ar
Yvei ght | al C?)hobvhaﬂd?] lm&fa*lm’rﬁ?]cs :pﬁlbol%ﬁ & bzfehéﬁgtdué)gedcﬁorp%‘fﬁérﬁi eal)t hey el atively
ow nol ecul ar ight alc is 30 introduced into the reaction mass so as
to achieve a ?ﬁvr\ﬁ'é‘gedelgetr@?]?“%eé‘lfotgn&‘Prﬁng‘ictpf?é‘?nc%?/%mofmfﬂashas been di scover ed
that a two-step edhekd fea@tidhio®Mhadpdddds W Hehysdniteted 2arboxylid acid, thé 2004
car boxy- cont aia%agg i nt er pol irst esterified with the relatively

_ mer. 1s f St e h
hi gh nol ecul af Yhiodis BGHET wabin e icid fmsHoigedpobimer bbket BomPAM 75% of
t he carboxy readboalss.to ester radicals and then with the relatively.low
nmol ecul ar wei ght gl cohgl H}O achi eve th‘g finally desired d%%r ee of
esterification restPtErs A EREYEHISAAPTE RolBRley Sat Prussacied ith glvexylis al
vi scosi ty propedtintesich dd@MHal drgWbngicaxanpl es are illustrative of the
B parts arid per ety SaPEen Y iHBgh PP s Al MBEORe
st yr ene- mal ef indicatad) yelthesteexbmipley gna liry otkdr prugs sfhkiakgreticiionpisepArdsmgtd sol ution
, of styre?ge (16.3 Ba]irts tﬁz/ vveirg:{?ti and mal efic anhydride (12.9 parts) in a
benzenet ot uen®PEBIETFREHR- F1DBATS B ReEcentizes BIROY WAIEPG  of benzeneaol uene bei ng
66.5:33.5) and contacting the sol uEitaiplexia186C. in nitrogen atnosphere for 8

, hours with a catal sol uti .prepar ed dj ssql ving 70% benzaqyl

per oxi de (0. 42 par‘?ﬂfx‘i?‘#’%ﬁ%yrw ;?:g’r“grlsbgf%ssﬁ%ﬁ’i‘%’ﬁ%?ts ’Icﬁéﬂg:ohlﬂ?t ERAESS g 7
parts). The reghlditdzen paddiat added andehintogsl e aydr9freddien imtlerpebsarer in the
solvent m xture,. .To.the slurry there i.s added mneral oil (141 parts) while
the sol vent nf*8fiFR 1§ ReERE AT ALY Myxtgeso ﬁsci“sgo@y?%?ﬁ&“‘? H%’ﬁy]ﬁ‘féa’fSOC. / 200
mm  Hg. T 20Butrpéuced beibwtthe tadachl@panlldie NRoAl subfiate kthd @4t @F MOBImIShatrry (the
i nt erpol yner havi reduced specific viscqsi.t f 0.72) .there, are added
20 toPue%e {2%59?’%%’%“? 5 fag“ﬁét%qﬂf"ﬁ\q°’%ﬁrcs8ﬁ8?“ {548%?‘“%a%1"53",°°5§)°5&?ﬁé¥8‘igal al cohol
consisting essentially of primary al cohols having from 12 to 18 carbon
atons (56.6 parts) and a commerci al al cohol consisting of primary al cohols
having from8 to 10 carbon atoms (10 p&tts) and to the resulting mxture
there is added 96% sulfuric acid (2.3 parts). The m xture is then heated at
150-160C. for 20 hours whereupon water is



25 distilled off. An additional .anount of sulfuric acid (0.1.8 part)
together. with an additional anmount of n-butyl alcohol (3 parts) 8idANa@déd .
and the esterification is continued until 95% of the carboxy radicals of

t he pol yner has been esterified. Exanple (A2)-2 The procedure of. Exaniple
(A2)-1 is followed except that the esterification is 30 carried out in two
steps) thewomatsstep being the esterification of the gyiengigml efic
interpolymer with the commercial alcohols having from8 to 18 carbon atons
and 33 AM wP~DEf ? SH~~1" - 8 JAN 2004 WO U1/ 14433 PCT/ USUU 21834 t he
second step being the further esterification of the interpolynmer wth

n- butyl al coh - d , X ..1s foll owed
except that tzﬁ%@ﬁ&i?&?ﬁ% ctgf%l%%hngigg%ﬂgt;@fr}%e# %?E%@@%@oé%ﬁ% ;fli ng the

st yr ene- mal ef thereisaddedp®iny (01 28/noke) pha! .€ owine sgditédn of labotimim fidsebwiy iirom 8 to
18 carbon ato 11, Q% | ; I ol ymer have
been convert eg)éltog&tég% %nrdcbr' Qa‘ﬂl;dcgl%go %‘?1’%5)? ﬁ‘é&‘%@g?ﬁ ﬁ@égﬁ ?%3%3%3' %nﬁér?ﬂiﬁ? _
esterifjcati oin twint by suagnsyodsyringese deoughl ac opeminecindhe mhawtredled witld amofout vl

al cohol until % _0of e I |...radi t ' r pel ve been
Comvort ed t o BT oo o TREEFRRAAADE BN AS, i Forl BLf ALY o0

car boxyl equi thatempedatuod rigs yr abng 441 after]aghingte afib yrdragiteed rpace prameture r om an
equal nol ar n xt.yre~0 e . lefic [ nd .hayi reduced
peci 1 vi solerty Gr i SiApdt At STafbi R AR SRR ¥ Bc0%A, [ PTIVS
15 then est er tfaire@ ofiil 0 m peroserred ovexla patioddfo).5 houes.uTe theGeatiommmixeyre conpr i si ng
primary al coh . j X 8 r -16 [n the
presence of a&%%tlg%cte?g %Ingiﬁprllg u%ﬁl é‘l’) @grp ?@&g,glg%ggéﬁf ?% a%‘gooﬁ%’ g%%cléf t he

car boxyl Yadi éil svhighds sqprvadtfee of exces tselventadisbead sverdhimgsawith fdshyn-esterifi ed
interpolyner |s t rther esterifli WLt h -b l,..al cohal .31 nol e)
unti|l 95% of %ﬁ%ﬂoggr %}%91 h[?l% ?p(??il%ser E*F%E hé t%lae?a}rl]{gear%é%}l/er?grcg'g?ng O(f:((%ﬁverted to
the m xed est mplepaders ahds nixtamplemgd Balpeuiar Avegghyof38,001 ef i ¢ anhydri de

i nterpolyner is pr . Vi T ced. 1 £1.C Vi SCOS 0. 13. The
i ntetpolyner is pr[ggeﬁgr??n fg)?p(égﬁg ’éﬁ‘gg‘%‘?‘g”%g‘?’@é%?&é%ﬁ°3§?°oér?§’g’%”8‘f°% 1liter
fl ask i s char gfadald gnhydridesindfhe digurie it kertpd toy2087C. dord Hodrspaforrs anfeidic 25 G zl s

al cohol iy 80 . . The contents are heated to 100C. and a
sol ution fogf Z&ngb?‘ézte&&%ggral cohol and 2.7 parts nethane sulfonic acid is

added over 10 minutes. The. contenbExmpledAdr?| uxed at 120C. for 12 hours and
her e, o VPARS S8 ool S G B6A 8 FIOR SADBY 1
PCT/ USUU/ 2183decene-1 in 200 ml of tetrachloroethylene is heated at reflux under a nifrogen
atmosphere for 2 hours to form aluminum tridecyl. The solu.tion is cooled to room
20 temperature and blended with 1800 ml of tetrachloroethylene, presaturated with an
ethylene—bropylcnc gas mixture containing 75 mole percent of propylene. The
ethylene- propylene gas mixture (75 mole percent propylene) is fed into the
tetrachloroethylene solution at a rate of 37.5 ml per second. Introduction of ethylene
and propylene is continued as a solution of 4.35g (0.025 mole) of vanadyl chloride in
25 100 ml of tetrachloroethylene is added to the reaction mixture with vigorous stirring
at 29-41°C, over a period of 2 minutes. The catalyst forms a clear violet solution
and rapid absorption of the gas feed commences. Thereafter, 30 ml (0.108 mole) of
a 3.6 molar solution of 1,4-hexadiene in tetrachloroethylene is added over a period
of 9 minutes to the reaction mixture at 41-48°C. The feed of ethylene and prdpylenc
30 is continued and 53.4 ml (0.192 mole) more of the 3.6 molar 1,4-hexadiene solution
is added to the reaction mixture over a period of 2 hours at 38-40°C. Then 6.1 ml of
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_ a JAN 2004 Two | actones are envisioned as having utility in this
invention. The first lactone is the reaction product of a hydroxyérﬁﬁhﬂm%
conmpound) a carboxysubstituted carbonyl compound,- or a source thereof, and
a carbonyl conpound othez S than a carboxy-substituted carbonyl conpound,
or a source thereof. The ~ second |actone is the reaction of the sane
hydr oxyar oRgs j12499npound and the sane car boxy-substi t utpegGaRamny!
conmpound. The second | actone does not enpl oy fornal dehyde as a second
carbonyl compound. The first of these reactants.is a hydroxyaromatic
compound) at |east some of the units of which are hydrocarbyl 10
substituted. The aronat| roup of the hydroxyaromatic conpound can be a
singl e aromat 1 “tﬁ’ﬂﬂl|’%ﬁ@°§fﬁ?}?%§“&°%@-}ﬁ%ﬁ§a%@é|Péi§g>jtat§>np‘gfrtp<‘(rjr€9p§gﬁﬁf;| eus, a
t hi ophene nucTielsipcipitale, i2 sldmttd twethraddiyrdrin A dpatdtahe ten aHed LS ubBdrGni)l Or a

Pypor that i o TRer oIt THHSOZ 18ARt: TEvers FRATE “Hah H5 UBOEREar omat | o
group ﬁhﬁrle tmtqaobfmzsae)misp&lsenaa dﬁe;aue@}n&nmpnaph_towewaﬁt,clo&estpbm eanfthﬁ
[ niced e vREPERHEAT of 850174 ROUAGERE: Y CPURE OGN o oS JoNS RIGPRar) ar e
|b i nkﬁd thr?ugmhe{mﬁfpagmghdsimagecfgﬁeaﬁe?ﬁbbsa Uﬂ\{)_o‘i%&j’tﬁb[ﬂ, dartds nhlgl@kgges can
bet ween  af omati A HGE SFeoBo B MR A G0 kot o || nkages, Sul fide
l'i nkages, pol ysul fA ggtutidnrtk 3gmsor @is copbBmbr is Wlikddrwith 20089 ofSdipehNiokidel Nkages,
sul fonyl .Ilinkag n?th | ene | i nkages, al kylene |inkages, di-(lower alkyl)
~ nethyl ene | ?ﬁk&%@% o F‘B%//\E‘f”‘t%ﬂ" R%/P@‘l‘ig Withrasler japlddes (41g) &y 438He fRéf‘p
: ! ntages , 10:{ O\é\ﬁc:urﬁiéiﬁyth@ﬂ&aﬁ&l %xfmmd.lam_ka%s[ _me%(cﬁwetb )r@ﬁd@lé |v6ﬁ§lei2@ﬂ|n¥§d¢hfs' de |
i nkages o 0 arpon atons, amino |inkages) polyam no |inkages an
m xt ures of sﬁkﬁwqﬁ8§59 S1I9%8- bri dgi ng | i nkages. In certain instances, nore
than one bridging |inkage can be prgsfMAiIn3the aromatic group between
aromatic nuclei. For exanple) a fluorene nucleus has two benzene nuclei
linked by both a r@tﬂﬁ%ﬁ‘g&tgg ‘%‘WQQ‘&’ Sfi Prepel By SPERta B ot sastiéh At ricl eus may
Pﬁ consi d?redEie@lﬂIﬁiMﬁ)Q ffbﬁpt{h@a!e r&bltfall'ntﬁkrthé/cdgﬂ@m@ftoﬁm%_ l@[(ﬁl)a% OQdmihl hiGic N;)_r mal |y,
e aro ic gro contain on carbon atons in e aromatic
nucl ei per sed é&gﬁghg%bbWﬂ§ﬂ°ﬁgﬁ9 OME: ¢ substitution, such as in
Cihyl) 35 - B JAN 2004 WD UL/ 14435 BT B 21534 propyl . and t-butyl
et hy - , 2 ropyl, an -buty
groups, for inst aﬁ@l‘é,ﬁgﬁcﬁﬂurﬁé’yé‘@&@ﬁt@“aﬁ? 'Eshésseé’lnﬁlﬁhfci’?f‘%&r StA5E: haV K t hough
such groups nayleitahhydedesitloyel tsl sy byewdigs anihedodolymit.r uct ures set forth
herein. This first reactant, being_a hﬁprox aromati ¢ conmpound, can be
referred to as a phenol. Wen theq@§¥ﬁii§ﬁégol" is used herein, however, it
: s to bﬁ aonder st oCrhe Iﬁ’oaaﬁf'@diﬁlﬁ@nﬂﬂ (Alh)ez QORk@NAlly iep@altcd%] Qio‘éﬂtt ﬁlamﬁaeed not )
imt the aromatjc groyp of the phenol to nzene, al t houg enzene may be
the preferr ed%ﬁﬁﬁ&dﬁ‘g‘gmﬁed.ﬁaﬁﬁﬁw weighi O?g?ﬁ?ﬂf)’r‘l% be understood in its
broader sense to include, dependi nExagplddag)-eontext) for exanple) :
aromati o aroup. of GreaSHEn Pt aE BB arrer Bhion e poryResEaMete
aromatic group o ' ;
subﬁti t ut ed, d@oam}; candei p?zl ntl)nd:azieglhemattypp@cdai u)it{r@[nhydrs%e%r %ﬂd&ra&tﬂ_ wel | . For
such reasqns .availability, performapce) etc. e aro ic group
i s normalTy aeég%§§H@"WUgﬁgﬁﬁwmgkfﬂﬁgﬁ'%Fﬁ?P rﬂ?fﬂb%ﬂ“ﬁ% Zet@EMucl eus) or
a n?p ht halTﬁ nepdicent ?uﬁenewbcsust pgigft@érabié ¥lop¥loe: ham?gr&t Mﬁ’ong@,O[g) iht%?llath_enzene
nucl eus. is firs eactant i s oxyaromati ¢ compound, at is, a
conpound in 1560\/%?%{%@% 8ﬁ%dtt°(}ﬁ€bc1q§%c{°6%i}/“t@3%”&‘§t' gric’rt@éfﬂ 3ded PiBhed to an
aromati ¢ ri ngstirdiel IR6EE@peRtnt by Geightybf SHeRUPSyRRY makio ARlydeddnawpransl | vary
from1l up to . maxi num nu . of .such grou that_t he o '
hydr ocar Eyl - s%ggﬂl?tﬁ’fl'@&xm&'%%g? 1%5't%%§’§tygl§ﬁ°"g%c &Eﬁ%%lé&“és Armaigaining) |
retai ni nggtat theasthpepavere aan8H°pr, efectoatthly ad spagR8 twithiiitrogea ot £ Mdgss @t | east
sonme of which_are pref.erabl d] acen ortho) to a hydroxy group, which are
20 suitabl e ff)cfnof’%grfyhoéﬁ"eruga%‘it?aad*ﬁa'Bi/a"&‘é(ﬁm{@nsati on with al dehydes (described
in detail below). Thus, nost of the nol ecules of the reactant will have at
| east two unsubstituted positions. Suitable materials can include, then,
hydr ocar byl substituted catechols, resofZinols, hydroquinones, and even
Eyrogalgolslﬁng phloroggchngls. Pbst connngly_eafﬂ aron?tic gu'cleus\,mh
owever) w ear one ydroxyl group and, in e preferred case when a
hydr ocar byl - substituted phenol is enployed, the material will contain one
benzene nucl eus and one hydroxyl, group. O course) a snmall fraction of the
aromatic reactant nol ecules may contain zero hydroxyl substituents. For
instance) a mnor ampunt of non-hydroxy materials may be present as an

o e o, - - ”~ o




36 - 8 JAN 200 wo ol /laass PCT/U SUU 2183a The hydroxyaromatic reactant
is simlarly characterized in that at |east some of the units of -whiAN 20e
hydrocar byl substituted, Typically, nmost or all of the nolecules are

hydr ocar byl substituted, so as to, provide the desired

hydr ocar bonsol ubility to the product nolecules. If the hydroxyaromatic
conpound compolaes S5 bridged ring units, then substantipylidesthdsssuch units
are hydroxyl - and hydrocarbyl substituted; that is, each ring unit which is
| i nked by a bridging group to another ring unit wll have at |east one

hydr oxyl substituent and at | east one hydrocarbyl substituent. Preferably,

the hydrocarbyl group is an alkyl oup. . Typically, the alkyl 10 group wll
contain 8 to 400 carbon atons, preM to 100 carbons. Alternatively

expressed) the al kiHdegnoaps licanntvafiaskis B95ThAtts SAEILaYQilNThesdatents aei ght  of
150 to 2000, 0 200 n ref erred enbodi nent, at

| east one hydlr?l(%aggadr3 qb %fr“%u% ﬁ eFIi‘c{/élawiyr 6‘%% BB‘F@F@C |RUTES RE ey
preferred errb@tlhwhsmpropylhe bopdyaearidestifigr QslMits:; eed0fo @OPLS The

pol ypropylgne. 1n a furth referr nbodj ment) .t he hydrocar byl
substituent iSCECERBLY a'dg?]agt ”pb?h[e?“tﬁj ﬁgo s Bays PerarinEdBesdione i threghe

al kyl phenol  caopqrend. Oﬁceatherpm'ymsres afssciteltythe RAGRANSs 1sVY6®é1€dEb siope, ol ecul es
contai n al kyl SHE d%té egh args Préz 8. car bon atomsd such as a tertiary-al kyl
(e.g.) t-butyl 8B JHE2 HpYRlents bmaleis Aphyrrdes  Thig is eowedbRst 45t uent s of
8 to 400 car b@d\dnaxtronﬂsls Mptires ﬂmaﬁpe@of)@béi)u&‘éﬁe hysly p&areMknedsRER drdholte Present)
but usually noemgirertha sent for each aromatic nucleus in

the aromatic group hf‘hcoaﬁliztf g¢& H’?‘?érﬁ?"%lfat g“%g‘ia’rpffé'ﬁ?%fﬁf 2 §PEp Thocaokdtsar onat i ¢

noi ety ‘of 1@ he arferthent stiigred ba ndlatié sc(hkﬁi)s t6a60°bemﬂ£slﬁwlﬂgshﬁﬂm§bfge§ agnber of
techni ques wel |, .kpown to 25 those in the art. Partrcularly

suitabl e technLrlbdcueeef BT Ry ‘ﬁr%”eco*’erm%%r‘t“é“r%%? (BFFCCIWJ?ér“@i&’i ghmalegfin (e. g, ,

a pol yner congstiydsidey an ol efi ni ¢ band), or hal ogenated or hydrohal ogenat ed
anal og thereof, is reacted with a phengl in_the presence of a Lewis acid
catal yst. Methods and conditions fM—ﬁA}S—ﬁg out such reactions are well

known to those skiAl®d-gallor (B974ftér) rétobpeedipgedi Wikt 8t héthh & aXame! es of
hydr ocar b}g s% trtut ed lﬁdrox argt%erregtr c rrpounds |ncI ude hydrocar bon
en

substi t ut €d- or FORApH RSV ouAn Fhlet, t CENOMGEro PRy deRESTU90lRY Fpket

PCT/ USUU/ 2183dndiﬂmmb@xnyrbr Alseludbn COQISléItrr@Idﬂﬁdkg))[%bﬂgﬁH’lgglkb 1- dodeccne and
netni ol , and resorcinol; 2-t-butyl

ohenol - 4.1~ by SRERaR SRR € EERGP rmmer SeyreopRnabye el s,
propyl ene t et paseat atsaubmtmzs%t \edg}phemeltc)talrthﬁgyl B8 he QlidrG0RYor (VMW arged
300-800) - subs sk A LaoRR) HRULETS AR PO, 1090) 34bsti Lut e
20 cooled to 10°C., where upon a dropwise addition of the co-monomer/t-butyl chloride
solution is initiated via the monomer feed inlet into the reactor over 3.5 hours. The
polymerization temperature is maintained between 15°20°C. After the co-
monomer/t-butyl chloride charge is complete, the polymerization mixture is stirred
for an additional 1.5 hours at 15°-20°C.
25 The polymerization mixture is warmed to room temperature with stirrin'g.

- The A1C1; catalyst is neutralized by adding 28% aqueous NaOH solution into the
product mixture with stirring at room temperature, After catalyst neutralization, the
aqueous and organic phases were separated. The organic phase is stripped of eolvcnt
at 150°C. and filtered to give a 92% yield of a liquid 1-olefin copolymer having a

30 bulk viscosity at 100°C. of 240 cSt. Gel permeation chromatography
(polyisobutylene standard) indicates a copolymer Mn=4850, Mw=18800. A 20% wt.
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5 phenol, substituted naphthols corresponding to the above exenplified
phenol s, net hyl ene- bi s- phenol, bis-(4-hydroxyphenyl)-2, 2-propane - saddN-~2004
hydr ocar bon substituted bis-phenols wherein the hydrocarbon substituents
have at | east 8 carbon atons and up to 400 carbon atons) for exanple,
octyl) dodecyl) oleyl, polybutenyl, etc., sulfide-and pol ysulfide-Iinked
anal ogues oo aumys3ef the above, al koxylated 10 deri vati vies/@hoAas of the
above hydroxy aromatic conpounds, etc. The first |actone of conponent (A3)
is the reaction product of the abovedescribed substituted hydroxyaronmatic
conpound with each of two classes of carbonyl conpounds. The expression
"car bonyl conpound." as _use in,_i.ncl udes .al dehydes and nes. The
first car bonylcocg %ruuf%[m(%tn(%gng)ﬁﬁ mpery o(i@%cétam?lag%ﬁl&qs‘t%?te@s%‘gf’ﬁonyI
conpound. Thi sl2réefSeri al can be, in a typical enbodi ment, expressed by the
formula R250 O R2gC¢ - 27)q.- OR28 R2s~ where each of, and R28 is
i ndependent | y hydrggpé)rrfm(grogglﬁ cgﬁ%ﬁ'ﬁfs’lr%lxggg:%lf}'bl'g%rgpﬁ"ﬁﬁ%%#feocﬁ?%y’?%g 7 carbon
atons, R27 is dmakickephwinde gndobpmoxurt Rihedietigo ROGM for B hovts ROfomR kb@diat ons and
- qis. 0 or g -I:fhriac%oﬁailircsc{ Barebonyl conponent is disclosed above as an ester

in the preparation of t1e™8&ter functionalized pol ymer (ALl). Wen R29 is
hydrogen, one R25 is nmethyl and th&xamplexARZ5 i s hydrogen, R28 is nethyl.

ot hyl hor i acet al - (el Ll S RbRbabuiT s Kl e Jits, Hermimeisy e
corr]Poungl is atrcomﬂmi dﬁi‘bljddgmhtNsﬁluﬁpﬁétﬁﬂmmg)@&} hmmf;mbdéryd,tlwoogjh lozj hrmzt
preferably, e or . as Is pr rred, e ehyde
moi ety of the(g%%GQLﬁgF§¥¥§?°ﬁ%@ﬂﬁggﬁygsaF%HQwFﬁE”ﬁ@EF@P%£§QPmPT? JAN 200
wo ul na4s40S Ifd Iharged RCTHeUSldisod 18]S €To/ ithegreactGoldr eargefl 1008 ml. dry

car boxy-substit

t ed_a| dehyde. . For exampl e, gl yoxylic acid.is readly
avai | abl e com%#%y?%lflcbgggy?'ﬁesorﬂ/% P’ﬁkygfgﬁsag?%g %l“}wﬁfag’i“?ﬂai]i’%e (SI—B}‘W%\I
Water of hydr ahriomghogrismm@lolynﬁﬁaaﬁgzy pratdetre, gemsﬁadx@a;ﬁhmi@rbdg%adil Ont
reaction is prefer r enpve rin e course o reaction. In terns
of manuf act urpes?é'GVﬁW']}i’gnﬁ ?P&diirag%‘m?%hg? FERPPPETY t’é Cﬁlr‘?“ge E"g‘?ﬂ?ﬁl‘%i al
proces\sc'; o ngldle_vitigbd/cand/lcbminﬁved dvasl.shmﬁns ligtb ohe m@m&mo H&%e@rbd' d|-|300 |O-| O
CH 2 CQII:H’&. ~ - o O%CIX‘}HS and . oxylic
acid are ﬁgr ei HERFEYFE P PapPEgd g?fwé? T 1B AL (ARRPPMET tcg]t?Fge d 2y, C H

OH d yoxylic Abige Exaitple@sthe bolgmeedatial Mixwid 8 Btigad o i AdaidlopalSies ¥aras t he
car boxy- subst iattgl,t_]g)d?car bonyl conpound include glyoxylic acid and ot her

w- oxoal kanoi ¢ “ati ds)" ket o al kanoi ¢ acids such as pyruvic acid, levulinic
aci d) ketoval eri c a@bé gaymeatrdtideeindinute Yy war@e it6l SoonOteieratins Ra ystisitpst i t uent s

i ncl ude esters.such as ethyl -acetqacetate odes, acyl . halides, and salts.
The second cl erhg C%tgyséésrr%{%'lze%n%@ﬂﬁa wﬁ@%@%‘?ﬁﬁnﬂn a‘i‘?éwﬁF'ngéerﬂm‘Wf(/enti on is
the cl ass 20f dathbodsdd DONPOONdiiteret asd the bdrent aiddxd/ toSgitisd DO tyelt 6o bony|
conpounds. Sui l e compounds have th eneral fo ergaﬁRgO) , ere R and
R are each ir%}&g%ega%ﬁ?lcﬁpﬂ%?ro eheot g‘é}gh‘%f%té'a?tbgﬂ rGup? 85‘ dtg\gtri bed -
above, alt hougemiRiaian dhrmhatapeapby Heslyifdbngien® nahdgd)oindateotdaeMntd@0, car boxy

el on of 't ho ‘SSrpathd WERE REALH B DR i aRUrPe BTG, ShAR &Y Eohpound
pref erabl y corkimematc disdosityla? 1@, bDI8..la¢Sans. Sui t abl e al dehydes i ncl ude
formal deh)ﬁge) acet %lp%ﬁpo%%ﬂhe%gpo]ymeris mixed with 1.8% (by weight of the copolymer)
of maleic anhydride and the mixture is heated to 190°C. for 3.5 hours to form- an
acidic fﬁnctionalized polymer.
Example (A1)-10
A five-liter reaction vessel is equipped as in Example (A1)-9. A solution of

30 500 g (4.46_ moles) 1-6ctenc, 500 g (2.98 moles) 1-dodecene and 17.2 g (0.186
moles) tertiary butyl chloride is prepared and charged to the addition funnel. To the
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- 8 JAN 2004 wo ul /Il a4ss PCTI USUU 21834 propi onal dehyde, butyral dehyde)

i sobut yral dehyde, val eral dehyde, isoval eral dehyde, caproal dehyde,_ g JAN 2004
henzal dehyde) and hi gher al dehydes. O her al dehydes incl ude di al dehydes,

al t hough nonoal dehydes are generally preferred. The nost preferred al dehyde
i s formal dehyde) which can be supplied as a solution, but is nore 5
comonl y usahiii;mss he polyneric form as paraf or mal dehygerBanasor mal dehyde
may be considered a reactive equivalent of, or a source for) an al dehyde.

O her reactive equivalents may include hydrates or cyclic trinmers of

al dehydes. Suitable ketones include acetone) butanone; and ot her ketones

wher e preferab(yone f, thegﬁ (fa(%yb%’ﬁ %? |smﬁ£ e than one
speci es of ealtf U@Fé@% J¥ charge %élf“ ngB qEige anse> %ﬁl(%%ml Br

i nstance, gddumysz?nmitarﬁr m.tgmmtzrr@sbf ﬁi@msdﬁamghwamh ho@ﬂdle@bwﬁliéﬁiah& af' d are

o ol | qomer i cTEpUEEAIGH THEY & PrIEpa Bl oy FeLRe MAEPENE Frel bBve. named
conponent s undﬁrones@a@lmw] argo@&&dluhbmsmnikbeanmédmmycﬁémmb@rs Gemenent and
the al dehyde 15 conponents (together) are generally reacted in molar ratios
to provide a EFd‘ﬁ?fe%&P%IWB‘F“%BW‘SSE‘P?fﬁ‘%‘@I‘?mé‘“tP“id BEwRRR §oc2A1Cd Hipr e

gorrposh ti $n adridnomei- udgwuabm&n;ﬁa:géh ﬁmr)]ﬁlgﬂbt% thépd PndFRx iR iE KteaYSGni T .

esired. Typic e rati t he hydroxyaronatic

conpound: car b?)@i}oéﬂbls{‘?"f’{ftaeaﬁzfﬁdqehyde ot her al dehyde is 2:(0.1 to 1.5):(1.9
to D.S). Prefer abllshet;iwnreatrmtuteslszw(rﬁe&d foth. thinpérdture With Qdhg. T armounts
of the materlal he reactlon mxture wll_normally approximte

t hese rati os) °a<'§ﬁ ¥Sﬁ3u°§ﬁ°t’é'6'ﬁi é&f“i'l%li‘rsa Saighigmetge tebcebseofnaageo/ﬂ\@%fﬁb‘é’r?ﬁat e for

greater oro | egagd thr&Cdatal/)lstt bnSntrA) ERPPRE ETHe RhtraR %@?mer' sB1uQsHR rS t (f)l
nononers. uc

arrive at ar actreg‘n ﬁfwrththe desired ratio o

corrections M %fg%g)r@ reql gnq pAlvenbevapated; o) gigia PP%; eld &F £ Liagide
condi tions undeﬁnmbmcﬁmxngarbd&mbd@@troeﬁt%fpsf‘rc@f Giﬂ@amﬁmﬁﬁ@fas is 25
conducted are own condensi ng conditions. For exa the required

amounts of r eB@@é‘?‘?P%’pe%\ﬁta‘H@Idcmaﬁéd Mm=400, Y1p51080 éaE?aHF“’“t Spt?Bnally with

an aci di c cat at. ypsthisa8gblpfer phndt 1§%0%Qﬂincrapd3ﬁglmakﬂ1@m%&hsc69mﬁ-b oof water
of condenissatr gﬁ The reach on tenperature can be fromroomtenperature up
dependi

to 250C. , ng on the solvents and reactivity of the starting

materials and t he Apcrm@r@ttw&pam&qymeda&htzm ®3hedant SREEPbIIRS of 100 to
r enpv wat er by dlstlllatlon) or,

200C. are errp e %}L%dermt facile

preferably) 1207494 dFr"i‘édrhééfE’ftP?‘}hs%a‘i"P ‘007@5&)5?‘ 3feat tﬂf?"m an agdigAN 200 WD
Ul114433 PCT/ fhintiidnRBBgolyaér | t he expected quantity of water of
condensation is renoved, typically for m nutes to 24 hours) nore
comonly 2 to 8 hours. The reactimz&éf—l—lcan be isolated by conventi onal
Lregns. | t20 s specud aﬁcehtextﬂaﬁihgﬁ h&sdl nd édu@lpécyasﬁ@Emﬂal@(@IJwC]EA @&@ﬁohﬂ dfs

ydr oxyar omat rs, adj acent t 0 romthe

condensat i on %@%He%ggr’"%é&k/gﬁ%? @&%39 lﬁgerry‘foc‘ﬁ‘i?ﬁ% &é O-FarePeeH t he

car boxy group14h8xaki¢beﬁtr’andl9£€)rg Om9mﬁi@teﬁ)t&gar‘§ﬁaﬁl§lpdhllti’rﬂe1s|:fﬂé§atdal&h@6}la\{gédhen t he
car boxy group, i &I%I n.the form&%f the a material wll

general |y be Eoli¢aFHRE M8pTi Jivathe §eaﬁ‘b‘5hve1s§?£ s Prgﬁ%ébq AY;, 9% gnghdeng| osed,

| actone, or r b}ﬂg'rcﬁtahdum mgenhyﬁhﬁs BASY. LAY, Amoset 15/mh1htalnwrk@alghyutcorrprr se
at | east e, ont.ai ni t he structures 15 where,

f or purpogsgs oF po "F"‘ﬁrl 0 %‘ﬁrgd ﬁ;\g:rlbé]ﬁ%ﬁ CQHs 9 E%%W%& yar omati c
moi ety is der dmewhsé radaimbryabf oneardnmbncﬁmelﬂsbmtyluéMdﬁ%nmloh ik hiqitiated and

car boxyl - substr a de de. nojety.is from Jo lic acid, and
t he other al d%‘ﬁ‘y&ue t‘}?{ S e 8 lqdr%]%q ﬁx‘teﬁ‘éa t¥Bove

structures, Riempe@tuse xhyﬂrntmaﬁ bytwegt mmormo MAfet the m@mBﬁMr&btxtgl élr@&hdéar bon
atons. In a preferred east es of

conposi tion wiiEdbft cﬁe g’ﬁé’”@rmbglf’ﬁmﬁfs St“ﬁ%dséf ?’h?ﬁdtﬂ‘)é‘%] ‘J!J {“ﬂlé“f ‘?‘tahsed above.
In the abzve 2m°Cuctures) the -CH2- group shown' on the right will normally
be |inked to another phenol noiety, which nay be further simlarly
substituted with a bridging group or it may be |linked to a phenol noiety
whi ch does not have further bridging functionality, thus termnating the
nol ecul e. The unattached bond shown




25 on the left of the above structures may be |inked to another bridging
group; alternatively, it nmay represent the term nation of the noleguAN 304
attachnent to ~a hydrogen atom hydrocarbyl group, or other non-bridging
group. The above. 41 - 8 JAN 2004 WD U1/ 14433 PCT/ USUU 21834 structures
are not intended to suggest that all the bridging groups are necessarily
posi tioned v bihesst 0 t he oxygen atons of the hydroxy or dcaafsegsdr oups.
Dependi ng on reaction conditions, it is also possible that sonme of the

nol ecul es can contai n hydroxynet hyI end groups (derived from formal dehyde)
or even ether linkages 5 within the chain. The preferred material is a
substantial l'y aIteJi. i oner Wi.th a structure simlar to that

ati.ng ol
illustrated above. E%,polgrﬁgéz[aré PRI 1S EEieA 4P TP/ STRPEFRRERH (Vi BEinghe phenol

noi eti es al t eMhatcetalystt i derstibmey by deding € Alighei sefidHesmet i BLBAT or0hethd}8!
car boxy-substituted.or unsubsti.tuted a#'%:e%gpo The different types of

car bonyl - der | VEH¥5i P thss SRR app sty PERsT SAPY]R ‘él"f“é’f“ﬁ‘a‘t‘?ﬂ?ﬁda? ina

random sequentselv(xﬁem&haﬁmded it gt ai Beweryilaser, abNqidengbfic JYRRARET S) |
dependi ng ? el - rel ﬁ;\tl ve reacti qui}e g ‘\X{'d the reaction conditions. The
l ength of 1t he “CRAFKHEGP ynﬁ’ﬁ‘ Pa SR AoRAERLUICRS StaRdgEh dndbytes o MnFaRllt i on
condi ti ons as Mwel2060 fut thietedpallymeSsyiémt he mononmers enpl oyed. The m ni num

chain length for an appro rlate condensati.qon product woul d include 2
hydr oxyar omati ¢ 15At§’ﬁ}e'{% g’ﬁé°mcﬁﬁtﬂ“é Wit 3-2Rdbnwsight b the RapalyRer i ned and

woul d be det epfinalei ahlyydeansiddies ixtu@dis hefed3s ORL! Br 5 bdidiol thiYad Ri@N O |

medi um Typi C?IIE 4h% Cl:]al n of the product wll contain 3 to 20

hydr oxyar omat i S{eN28d BSP8Er ably 4 to 10 such units, and nore preferably 5
to 8 suchiunits. The second Iactongxdﬂﬁ,la(m) fgacti on product of the

hydr oxyar omati ¢ conpound 20 a car boxy substituted car bonyl conmpound,

as al ready discl os‘écfe%fﬁod\féulp-?aﬁ ‘Y‘Hbafs fregy Ny Idet ng 2 dremecauplenia #hirgpse of

coupl ed | act ométhsIO50Iphrty 6 4 S00MNOMITBYal Vil gRuRer@hadn) Mloﬁ@@bf@%ﬁ@sxﬁﬂepn of 2
1 nmole of the ic reactant. Using

| f th t
hm)ygfogar byle %%3%%1 g°;‘ﬁ§%haéeﬁt%|%]§f P%N@Oe&aétﬁﬁf e lenegenyiaies, 25 the

reaction can kieng m@b@ﬁﬁﬂh%gbﬂéoﬁt 15¢ nfond %QVMyH:ﬁ C%gaﬁstdngﬁ mﬂg % ethyli%en]dA‘N 200 WO
Ul/ 14433 l—g HR

SUU 21834 Mef‘%fbﬁm??“g‘eu%m% ﬁ;‘?%l#&&%?%?ﬂn t{jf’%‘ﬁ‘ dublgdpndiear 73%wkeculﬂomever)
conposi tions mighaim ng‘hmﬁdmohhﬁﬁtc&ﬁﬁhsh@ic&v@ﬂ§h§ﬁr§ WaldmBinkainify 16008 er coul ed
conmposi tion) present) especially in a process enploying a
reaction mixt Uﬂtél\ﬁﬁ’?c@’”%r ?l&ancé’ tepts af"’l‘fé“'"g’f“}}@fﬁ‘?i"x at lrﬁgaﬁzt“éﬁ‘tNﬂHa‘ﬁms forf 1 nol ar
ratio of the a2 homs to%lmﬂjdﬁtd sambnglwwdolacseé&a%a@ﬂ& is 280@ parks&FSnel han a 2:1
nol ar ratio_of .the Sa{ug- Jﬁh n;gtoun ﬁg oxylic reactant. An
i|lustrative 8%ENEIR SFIBFUD S &ﬁ"dl t&&ll% ”{do%%%‘istlilﬁﬁa’éﬁ)ﬁﬁ‘éiﬂnl ng
mul tiple 2act gloeylite nethydinalidceiap $.96Bytshfeti@RUESEO hddlardd)2 &b Jraliidtheae
antifoam. The contents are heated to 145°C. over 0.75 hours and maintained at this
temperature for 6 hours. The contents are stripped at 145°C. at 12-15 millimeters of
mercury to give the ester functionalized polymer (A1l).
(A2) The Acidic Mixed Ester Acid Interpolymer
25 The acidic mixed ester-acid of a carboxy containing interpolymer, wherein
the mterpolymer has a reduced specific viscosity of from about 0.05 to about 2 is
derived from at least two monomers, One monomer is a low molecular aliphatic
olefin, styrene or substituted styrene wherein the substituent is a hydrocarbyl group
containing from 1 up to 18 carbon atoms. The other monbmer is an alpha, beta-
30 - unsaturated aliphatic acid, anhydride or ester thereof, said mixed acid ester

containing titratable acidity and being characterized by the presence within its
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OH-O0-' O0O0~~~01~-R9R9. 90or Ry RR9 R-s wherein Ris a
hydrocar byl group and where GVHA is used illustratively as the gl yQawl poos
reactant. 15 The followi ng Exanple illustrates preparation of the
condensati on product of Conponent (A3): 43 - a SAN zoos WO U1/ 14433
PCT/ USUU/ 21834 EXAMPLE (A3)-1 Into a 12 L flask is charged 4400g (4.0

nol es) pol weolnyienyl (Ma=950) substituted phenol that dagshegspsheated to
60C.) 592 g (4.0 noles) 50% aqueous glyoxylic acid) 132.0 g (4.0 nol es)
par af or mal dehyde, and 9.0 g net hanesulfonic 5 acid (70% aqueous), al ong
with 1400 g stock diluent.oil. The flask is equi pped with a sub-surface

nitrogen inlet,, d n-Stark tr fitted with a candenser. The
nitrogen flow s @ gzr%(}gt!;}g ‘?gae’E‘Qg%’r‘ PREUF 1 ng?céolﬁtdgﬂ‘fegwé?né BreSFRAEY wi t h
stirring to 120cpsefesid gstgperi od of 0.5 hours) and then heated to 150C. over
2 hours and held at 150,C. for, 4 ur,s ile col]ecti water. The contents
are then stripped for 2(3%0 haorﬁlratévegﬁ W&?ﬁ“:]arr%{ L%afcki?f‘ﬁ??eﬁ?ﬁwu%ﬁm&oc A
total of 445 gamkgic dser glotmhaving at 18t Bglthihhticansdon ame i the @D 3adikali |, 1S

added and the cont Ei{"é% re cogogedﬁn%ghcjﬁgﬁlc and then filtered through a

filter aid> anal ys&s?® PEEESACTS 8PSy GpC ME3864, MAEL1135. 15

~B) The Metal Over based®PonposlativednioWinidiicnlat Weight dasbeRylic@ieAgrb®y, 8did over based

conposition is i ] the netal oyerbased conposition contains
reactive basi ccﬁgﬁsrﬁﬂciz%%égﬁ%.ha‘?ﬁ%n? &t 3‘%2@?‘?*&?& t?g@f”& SPIAR M5ty neans
that this funcediodaWherginwasmgaestendf ((4h)tiaQhag Lo t he overbased substrate)
bef ore overbasi ng z;\ngmfeuré ic 20 functionality did

[ Q%etthfa%\ th rea%tive basi c
not enter into the OVErbasi RY T 8act FONC PRIFISKEIHE!S Hret Witk 53R L b
conposi ti 6A t heater thettheakstes iy emikd vseeras ofe uadh thaals the/contbideh @re@dtRE basi ng of
12hydr oxyst ear | ci,d COcH + Ca 2 + Q02 OH COO?a 1/2 OH C03) x The
drbofi s high wgtety aétwﬁlgg%teﬁ%rf’%m@zﬂ 1ay mmplesyiar 89<‘glﬁégt§’r%°‘tpar bon 25

12- hydroxystearic acid i s oV
di oxi de. A calmitiemaggirt thetatib2s kiyed aboyst aasthe ca@hihl eBmbMriead: @k estg- Wi t h

cal o v 2 onr AN SHE o BB bR e il 15021 1 O
some acidic groups are present.
15 In reference to the size of the ester groups, it is pointed out that an ester
radical is represented by the formula
-C(O)(OR)
and that the number of carbon atoms in an ester radical is thus the combined total of
the carbon atom of the carbony! group and the carbon atoms of the ester group, i.e.,
20 the (OR) group. _
For convenience, the relative proportions of the high molecular weight ester
group (a) to the low molecular weight ester group (b) is expressed in terms of molar
ratios of (1-20): 1, preferably of (2-10): 1 ahd most preferably of (2.5-5): 1.
While interpolymers having a reduced specific viscosity of from 0.05 to
25  about 2 are contemplated for component (A2), the preferred interpolymers are those
having a reduced specific viscosity of from 0.3 to about 1. In most instances,
interpolymers having a reduced specific viscosity of from about 0.5 to about 1 are
particularly useful, |
From the standpoint of utility, as well as for commercial and economical
30 reasons, mixed ester acids in which the high molecular weight ester group has from

8 to 24 aliphatic carbon atoms and the low molecular weight ester group has from 3

30



- 8 JAN 2004 WO U1/14433 . PCT/USUU 21834 Three different nmetal overbased
conposi tions are envisioned as having reactive basic functional Ltgy i tagsn
t.he present invention. They are: (B 1) a netal overbased am ne wherein the
reactive basic functionality is a primary or secondary amne; 5 (B2) a

met al overbased hydroxy substituted carboxylic acid wherein the reactive
basi c functwemakissy is a hydroxy group; and (B3) a net acr¥aikased

di spersant wherein the reactive basic functionality is a prinmary or
secondary amine group. The followng is. a discussion of each of (Bl)) (B2)
and (B3). 10 The netal overbased am ne, conponent (B 1 ) is represented by
the structure, R~ (B1) (MA) x_whergin R an are each jndependently
hydrogen or a iy 48t %”&%’r&ffﬁ,e&a ehidic & ?S%%&‘%Jﬁ‘ﬁﬁ& W‘F‘)xéll“bup,

hydr oxy- subst idsief gduf)y.ell i€ e0Mydrou@rad i, es@t 16l (S LD ORY) adivay ﬁlé;@@x?'.r byl
group, o.r am.no rouE%) V\:hﬁl’ei n the. hydrocar Bél rou&econt ains from4 to
50 car bon atoﬁ‘%o,c’c‘g?%v QY t AAECRY ARTFCRLY 1B A ORDt OBy FPSEY: Bt is
the reactive hasdsexy wiatdsenyahégdcoLRPPFibconidy, trehthigcontky, SetactBbaY, ktcA i S

car bonate,ssul it'ﬁ? sul fate) thiosulfate, phosphite or phosphate and x is
an integer”of TPOHT RS HOOW TR '@ SFHES SWSRiHFoxB15DONN8r ei n t he
reactive basi qrigeRgtisapagpoky, yr-buSoxg, RIchiBNYY is9but&HEL apeabyy, 28d-PehtodyS npr epar ed
by overbasing an am ne, Am nes include 20 nonoam nes, and pol yam nes. The
ami nes can be tﬁf?’%h%]iob?mé&(‘,’-V%%Hef“ﬁﬁétzrfﬁ?ﬂ‘yé‘rlMV&vB'@F"eW&gP'&e% e,
including al i ghatdsCmstendss, ialikdk e fhoGpsCarQaltdntNatd, GompHsk MeairkermaL gt hidit ed
aromatic) ali ghat iof-subst,i tuted heterocyclic, cycloaliphatic-substituted
al i phatic) cycdPBHOlSSHAL Vst 6HTErBted ar omati ¢, cycl oal i phati c-substi t ut ed

het erocychpc, ar omahé Gartsonhsbtdisthehtepdlphead ih&udeadﬁalaigiliyqﬁé%@h&swf gd

cycloaliphatic, aromatic 25 substituted heterocyclic-substituted alicyclic,
and heter ocyclﬁ'\‘:ﬂs§tﬂﬁé€9ia{cl§§ &t anhyénidss iSechaati dejc apfiydridener itpsorjaruydriéd or

unsat ur at ed. i i r fuents or
Theh AR eSorkAR oamspga@c@ cRiabledd %hegygig@?éthg, s'tgg&te%g Rﬁ&p&d&.

groups as long_ as these groups do not inpar nol ecul e, as
descri bed abovide sEraermalsie-abxdrise nfempymenhase espesially yseful. Jhestgres obtaintdide | ower
al koxy, | ower Rl B , i r | . o and -S-
(e.g., as in sbgcﬂk?y}gﬁﬁlgg%ggg%d@%d‘@&gﬁ\ﬂgﬁgﬁ ci%s aé’o‘?lgﬂ- %0) For
exanpl e, &3 usetitioutae ge mos adfjtionad intepalymerizalle eqyydnemersdali¢unes, styasrgi | abl e 45
- 8 JAN 2004 .1 RETA ' ; 0 . In
%@aﬂﬂ%aﬁéﬁﬁgn bbabdd kR3¢ eﬁ%ﬁé&?ﬁk&&,’ IS% g{?‘ﬁ% o

general, the am ne nay be characterized b or mu erein B is

-NH, Rt and RZN#fie 2phydnds. gerebice prid ot Wthhwﬁ/c*ogédw op estérythigrens amayoby used.
am no- substi t e sl { he 2 Jqt r ,

al koxy-substi t ut etlzl hyollggegar b.o%h())»b%?{ggnxﬁgﬁgrﬁ%é&pdggfﬁ?%ﬁ%gggtdﬁg? h&(rte' and R2
are not 5 bot WWhHRDEERROI ez somosproen it canimmpddias, itshauddibe prosrat i bon chai n
of at |easy 4 QaiREMmALLIRPorREETE! ARl han bdhr DBANAEALRMly 104 QHh Hout hi S
conponent will contain 8 to 50 and nore preferably 12 ty,o 26 carbon atons.
Accor di ngly) <t BBicePHrotip sl Fifer siaene ok Walelsr slipdidsucYrriass mathprs obent yi
hexyl, and pr efiepaim¥riihditRineahkhied aﬂ%@ﬁdé#@ﬁmﬁﬁx i HeYakt ah@ndddhot bl NG
2- et hyl hexyl ), nonyl, decyl, undecyl, odeC){I , and simlar higher alkyl
groups e.g. 14Y5c49ed i deta)hepy,  Bug) pusposerof eillusiraiom e onspoBmenzably ai ght
chain and br anghegbrthOURfdE ARk bﬁ%fpﬁﬁagomé\’?%ﬁchsh’&&rﬂﬁhiﬂﬂé ALAyEGIRET C! all'y

avai |l abl e. For exanple, N-alkyl frinmethylenediamne is aval rom Akzo
under t he2hamdRetiilmereashylare. sopylicrgidpyinyhaesthyhvar. vime ethyliegher, ginglighdoridan be
substituted wiiddu@hdIgdd denfeuncti onal groups if desired, provided, however,
that such functional groups do not provide any significant amount of acidic
hydr ogen char act er Thoesterecie ghihe carboxyentaining irgerpel yaeropemosyseryienigady i ncl ude
nono- al i phat i Grepardd by -rabti edAdying tﬁé‘@ﬁﬁdx&%ﬁﬁlniﬁg‘_iﬂ&?ol‘m&f »@ftlﬂatrg'ﬁti@%)' phatic
group can be saturated or unsaturated and straight or branched 20 chain.
Thus, they ar &85 MREFYroveigh AsAlRrapd £ Tejshaly iowamolredar weight deahab& i ncl ude,

for exanphe, R aNEstAbodlshland b Slokd WhiLshoRNI9E S5 tha BELIRNRaicANds
di - al kenyl substituted am nes, and am nes havi ng one or nore N al kenyl

substit uent artp REGFROPMEE AFSter fadisple. Mopelbrg pre pedar yeizgt@gohPdAbani nes

i nclude n-butyl am ne, din-butylam ne, allylam ne, isobutylamne, cocoam ne,
stearylam ne, |aurylam ne, 25 nethyllaurylam ne, ol eyl am ne,

N- net hyl - oct yl am ne) dodecyl am ne) and 3dct adecyl am ne. Exanpl es of

cycl oal i phatic-substituted aliphatic am nes, aromaticsubstituted aliphatic
am nes, and heterocyclic-substituted aliphatic am nes, include

2- (cycl ohexyl ) et hyl am ne) benzyl anune) phenet hyl am ne) and

3-(furyl -propyl)am ne. Cycloaliphatic nonoam nes are those nonoani nes
wherein there . is one 30 cycloaliphatic substituent attached directly to
the ami no nitrogen through a carbon atomin the cyclic ring structure.

p— o .



46 - 8 JAN 2004 WO U1/14433 PCT/1JSUU 21834 cycl ohexyl am nes,

cycl opentyl am nes) cycl ohexenyl am nes, N-ethylcycl ohexyl am ne, . 8§ JAN 2004

di cycl ohexyl am nes, and the |ike. Exanples of aliphaticsubstituted)

aromati c-substituted, and heterocyclic-substituted cycl oaliphatic nonam nes
i ncl ude propyl -substituted cycl ohexyl am nes, phenyl-substituted 5

cycl opent ylvemvmesp and pyranyl -substituted cycl ohexyl amdifsoyifgat i c am nes
i ncl ude those nonoam nes wherein a carbon atom of the aromatic ring
structure is attached directly to the amino.nitrogen. The aromatic zing

will usually be a nDnonucIear aromatic ring (i.e.) one derived from
benzene) but can in e fu romati c rings, especially those derived
f r om napht hal eﬂ‘é f 8’§1g§'086§‘°hfn&haf iusedniBr b pTosRss: SonElscuEney davsedi t ut ed

ani l'i nes, di- (pmeﬁtammbmﬁwh&@mumsmommatmla?e%h&@wm%@&m&rﬁé £

al i phati c-substituted, cycloali phat| Cc-substituted an

het erocycl i c- s GHUTRIE Rires phaleoholsnbavingniramss dp é‘bp‘ér%ﬂt etthgroxipani | Ane,
paradodecyl am phdticuely Gyl ORe¥YicsHoRstd thelt GhAaRMR%LIA H8shoPRS tures

t hi enyl -substituted aniline, 15 Anmong the suitable nitrogen conpounds are
the pol yami hes SFH&! T80 P§¥hielrehgln Jeapb al%zl‘ﬁ’]phiailqcml &Gyh,ﬂll,omaﬁﬁmlt ialgphol,

het erocycli ¢ oOlpeidatRtaichol FEXRERaREhddfantl G&a&@&l%’c@h&e%tﬂepgﬂc%ﬁ @k#ylene
pol yani nes) N';ﬂlx L%I at ed I kyl ene pol yam nes)” hydroxy contail ni ng poI yam nes)

aryl pol yam nes Uy B&S?Pﬁd D¢ thase hi.rieen estgrificatiphayied thel dtpt DS

pol yam nes ar eexeplifis@itoesl by the formula 20 HN-(Allrylene-N)"R3 R3 R3
wherein n has an av. e var{)ue from1l, or 2 to 10) or to 7, or to 5, and
the "Al kyl ene" grouﬁ'l nf plogsierification s iggliopted Rsgviqualygmay rango framcabolion at ons.
Each R3 isi®5 sa%epa&dﬁm%)boh%?sﬁ&g@mhe &drb t
hydroxy-substituted aliphati ¢ group of up@{ rﬁllé()algggrtt riﬁooymer M eshert he
provi so that af?%% 553’6 keferad pabogiment, thindagree 05#%@151caﬁonumaeafrem abautbon
atons. Additi ongdhlyabowi 8skg. n t he repeating unit -(A kylene-N)n) 30 R3 47

8 JAN 2004 WD U1/ 14433 PCT/ USUU 21834 when n is 2 or nore) the R3 is

i ndependent |y hydr of€nSstegfication gap Piatremelishedy sirpky bubsating uhe dadbkyphat i ¢
group of up tOcaﬁamag m&ptﬂﬁrﬂtﬂ’ﬁmd%@ﬁc%oﬁ'okﬂc%o@uﬁ%{yﬁlﬁﬂﬁpgk ?c’q Bgs can be
pr epar ed fdﬁo %? ﬁ such_as et hyl enepol yam nes ol yam nes,
propyl enepol ya SSIFEHEAF RN 5B c9RsiGars Heally ielade, méxm@h@rtemmﬂmgs and

rel at ed het er oyt Ildaﬁt 2Bt IBOC. %kwd?ab%‘sfr&hras‘d@%d@éstoaaﬂ&t 300°C rovi ed that
N- am noal kyl - LAbstl t ut edp‘ﬁbﬁeram nes are al so i ncluded ecl exarrpl es

of such pol yant"RESPBEFANIE Py Olewm Aigi derqmprositig ewnwfethmcpm@mmem(md\ph)z

triethyl enet et reamvaef (WaleF A esterifichtion-ds I AR ARR HAEIR TS, HlRyl §nedi ami ne,
tti nmet hyl enedi an tri t@gg{l enetetram ne, teéetraethyl enepentamn 10 -

hexaet hyl enehefft ﬁﬂzﬁﬁéndb 3O EnBXCFRE LA e elcohel reactpt gh aas thdmllit@igs

obt ai ned W9 coeteifisitiog, thaViseQT aNORventQE dlifkat ﬁpﬁ@\é@nﬂﬂ}}a@qﬂa{o#ﬁé EnApd nes are
simlarly useful as areyl%wg es of two or nore of or escrlbed
st

pol yani nes. Et i%&n8&pl effeiiication Gatsbyet ﬁ%htqsdﬁléeheab@@e# ik useful .

Such 15 pol yamufesc and; hesedreasid phodgioat keiingse ﬂ}éaem@éé%ﬁ'cﬂnﬁls@ﬁhen? .
Am nes in Kirk ngar)r_‘ert s "Enc L?P pedi a of Cheni cal Technol ogy", Edi tion)
Vol . 7, pages Z22%FS quﬁOfe?I% 2nppEeitEher s, New York (1965). Such

pol yam nes are nostA (pmvﬂm)eﬂéslrybl@rn@mﬁe& Qf{ecg,ﬁ*ge edt@BRhd ANinQbIvEL By ene.
reaction of an ethylene imne with a ring

di chlori de, vm trrgac'tmrrgﬁ) % Xt
openi ng reagent & & yé:P alBWﬁdﬁtF??ly@ﬁ: withthe gelatively high molecular
weight alcohol and then reacting the partially esterified interpolymer with the

relatively low molecular weight alcohol. A variation of this technique involves
initiating the esterification with the relatively high molecular weight alcohol and
before such esterification is complete, the relatively low molecular weight alcohol is
30 introduced into the reaction mass so as to achieve a mixed esterification. In either

event, it has been discovered that a two-step esterification process whcreby. the
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20 reactions result in the production of a conplex m xture of

pol yal kyl enepol yam nes including cyclic condensation products sucly g& iR
af oredescri bed pi perazi nes. Ethyl enepol yam ne m xtures are useful. O her
useful types of polyam nes m xtures are those resulting fromstripping of

t he above-descri bed polyam ne m xtures to | eave as residue what is often .
ternmed 25 "pol yanmi ne bottonms". |n general, alkylenepolyan ne bottons can be

material bereoAg-hRtdiilie LEEBob AR R IR Yigh el E R g S
pol yani ne Iyctightraicabiot so awetd chnert abvet BOW (EaboitY%, 60 IRANbOky EAGRAR . Tex.

designated "E-100% has a specifjc gravity at 15.6C. of 1.0168) a percent
ni trogen bySHEigklicas and then migh dheirelasivielyy law Boletolar weigh? hladwilitst okes.

Gas chroma : ks..0f; such a.sappl.e contai about . 0.93% " Li ght
Ends- (oo CeLARAEe LRSS 38ERe D R B3Rl B Draciaisa awhiob

Ul/ 14438 PGRAMSIAAsLREFbehetiFabiiavh g %E{{a?g'ne and 76.61 %

pent aet hyl enehexam ne” and hi gher ('b?ee\m ght These al kyl enepol yanm ne

bot t oms i ncl ude Bhecfallowtng dearsplts are Hhntuties of e pspaftiBe 'GFZ(AD @Mgeni gher

anal ogs of _diethylenetriagnine, triethylenetriamne and the |iké. Useful
subst r at es PFEFIL ﬁ]@n?%emlﬁﬁ ?l‘h?”ﬁée h‘ﬁﬁ@tﬁq&(ﬂﬂ RS ARG \PET@NEAgSE rard St

pol yam nes yygtacyl ating wi th acyl ati ng agents such as |ong chain nono
carboxylic acids or esters wherein the chain length is typically from about
12 carbon atons up to about 30 carExampl¢ Oh®)-1 Additionally, the acylating

agent y be a rhvl. suecinic. acid or anhydride or ester acylating

agent . Er@\i’t hin t %gﬁg{%’?%é%ﬁ“ %%‘iﬁ LPQLYINGT (5rOBHASHPY BEEPAfing asRbIten| engt hs

are envi si ofiatyrémy (16/Bpdds by dedgy Bid niblers! RSy RIR dﬁﬁa%%g?iig al _%‘%&_of from
t _

12 to 50 carbon atons and the other is a chain |eng rom to 300
carbon at ofuenen SRt (I8 pattsy Ynighitatie @f dieheatiertolvene bhimgn®6.5133 5y embas ed

amne isr BECL UL - 1 Xo. 15 wherein B is
-NH, RZ iseﬁ{l}gro eﬁggrgm(%ﬂ%@hl ?'pru'&ﬁcggsn _a%ﬁ?%‘%%%’i g-hﬁf‘ﬁuﬁﬂﬁ&ﬁa&?lﬁtng from
10 to abousolsfon préparedaby dissalvihgnT&Feteabbyl ferexiud 20,42 pak) $R09mMiAL 9F5 OF
RANH( )a V\hereitgpm IS an &lri phatic_group containing from 10 to about 50

car bonlat oRENZERE YPeRcIbEPE RS, (KhexgsWiing produchissa thick sluarynefi the, A is

car bonat e) irgienpblyinr 8 4hd 8619ent'i@ae! B e ID BIL & QJdeH.']Rﬁngag‘Sg@g? x has

a value of 20 from1l.1 to The net al sed amne i's ) from an
am ne of tBEtYt Mhdeuthe RIvRoB misteneeisnbéing diztilbedd off anris08s. dedithesl above.

These espegi Ynpr.eferted inaes for. this. enmbodi ment for overbasing
i ncl ude al ?%ﬁﬁ%ﬁgerﬁ%’o ',n'£§;§° 1Ra5 0 the siripped auingrali oflrintsrRAlymes FIPEH nes.
Based upon(thbeinpapalpmeehavial & hed@ear@eaﬁbsmé&ﬁ?tés o) GRedl SbCLERL tyPes
of am gﬁs can be, 25 generated even though it would appear that four

t

.di fferen es(Z0cfuParthe Ny dleehp] (8eparte), & cohyueroigbalcahdl Bonsistingn
.aliphatic g§Qufall i e 4. -s@ aliphatic -iVl -l ich .
S Pl S SR ST A 28 T8 A A R Yot e o
am nes ar ecomoercal alephal nebmsistingriaf eprimageslydlang Mhaving! fre@CE | BM M &hrbon
t et radecyl _, ' e o e L azer -
atoms (10 parts) apd to_.the resulting mixture there is added 96% sulfuric acid (2.3 .
- parts). The mixture is then heated at 150°-160°C. for 20 hours whereupon water is
25  distilled. off. An additior_ml amount of sulfuric acid (0.18 part) together. with an
additional amount of n-butyl alcohol (3 parts) is added and the esterification is
continugd until 95% of the carboxy radicals of the polymer has been esterified. |
Example (A2)-2 '
The procedure of Example (A2)-1 is followed ex'cept that the esterification is

30 carried out in two steps, the first step being the esterification of the styrene-maleic

interpolymer with the ¢ommercial alcohols having from 8 to 18 carbon atomns and
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30 am ne, pentadecyl am ne, hexadecyl am ne, hept adecyl an ne) oct adecyl am ne,
oleylamne, etc. 49 - 8 JAN 2004 WO U1114433 PCT1USUU121834 For- § AN 2004
second amine, when Rz is (CHz)3 NHz and R- is an aliphatic group, the am ne
structure is Coo-so aliphatic NH(CHz)3 NHz. This stricture is Naliphatic
trimethyl enediam ne and is avail able from AKZO as 5 DuoneenTM O, DuoneenT' "
T and DuonpemiiliM3€. When Rz is hydrogen and Rt is RNH( @Gdz)udeoasadi f ferent
sel ection fromthe previous am nes, the structure of the am ne is Coo-so

al i phatic NH(CHz) 3 NHz which is still N-aliphatic trinmethyl enedi am ne. The
need for different values or 10 paraneters to gener ate t he sarre amne wll

be appreciated | r J i s.di sur Pdr e m n Rz is
(CHz) 3NHz andﬂr’? S%%OEIngﬁﬁH%%*gzﬁh ,fﬁ cg caﬁ?efhcéi S rug-\ Eyn& t§ I}ﬂ’ut hatic

NH( CHz) 3NH( CHalp@NHz. This structure is N-aliphatic: d| propyl enetri arri ne and
is avail able-from AKZO as 15 Tri ne n;l'nl}/lT Ige anount of amne in :the final
net al over based am ne conponent (A?rr?c?—{]t?‘lng the reaction nedi um

(descri bed bel ow) )Thesnrd;opmreaﬁ E:gam:p& (50)-413 fpimeed ekceptyrthueheghterifigitied &r abl y 15
to 30 per csent e, am ne d§SCI‘I bed

n [
above i s, Baég%ogr%usq% ? eSte eerIP he B Sr?yécs?g rﬁa?cw gcﬁlfoﬁl%er wétt}]’ibe Tt P4t e of an
over based mat elcotal ha\@nmﬁmnwltmrh&barmnanbmmdl ™% ef thalcarbaxye ratidals oktewn i n t he
| ubri cating art, eneral ase onogenequs wt oni an
systems charact FPO@IH% %Qg Aeérﬁ? égr%% raﬁgag&@é%gwﬁup SR Hwoul d be
present accor dstﬂgichtmnt\mm &tyqqct:tnrameﬂ b(ymmércil‘ahﬂcdiﬁtsédnd armityu hﬁomnht'ilcul ar
aci di ¢ organi 0 sed anm ne
(A) differs €56 MK b oh ‘h‘“s b e MGl Pﬂ’éhbe"'? ﬁ%‘ieﬁﬁ%t%F The aci dic
or gani ¢ cthpowdgalshere i s enpl oyed a non-acidic, non-reactive conpound

contai ning nitrogen aton(s), as dEECI’IE gg:g det ail above. The anmpbunt of

excess netal is commonly expressed of netal ratio. The term "netal
ratio" is the ratu@nm’tcrpdian&rc(@&ﬁ caehpxymh'ﬁmlbﬁ)oﬂ‘styrblﬁ: mAehaddic drthyddde equi va30

ratio of one. Civaie ARRERGR GRIPRUAGe AN REHT R melT Pl sela"a hor el
salt w || havednetapecific v150031ty of 0.69) is mixed with mineral oil to form a slurry, and
15 then esterified with a commercial alcohol mixture (0.77 mdle; comprising primary
alcohols having from 8 to 18 carbon atoms) at 150°-160°C, in the presence of a
catalytic amount of sulfuric acid until about 70% of the carboxyl radicals are
converted to ester radicals. The partially esterified interpolymer is then further
esterified with a n-butyl alcohol (0.31 mole) until 95% of the carboxyl radicals of the
20 interpolymer are converted to the mixed ester radicals.
Example (A2)-5
A styrene-maleic anhydride interpolymer is prepared having a reduced
specific viscosity of 0.13. The interpolymer is present in toluene at 22.7 percent
solution. To a 1 liter flask is charged 228 parts of the interpolymer and 54 parts of a
25 Ci21 alcohol in 80 parts toluene. The contents are heated to 100°C. and a solution
of 29 parts Cs.1o alcohol and 2.7 parts methane sulfonic acid is added over 10
minutes. The contents are refluxed at 120°C. for 12 hours and then stripped of
volatiles at 145°C. to give an acidic mixed ester acid interpolymer that is 90%

esterified.
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50 - 8 JAN 2004 WD U1/ 14433 PCT/ USUU 21834 excess of 3.5 equi vaI ent ;F 2%@"
aratio of 4.5. For an overbased amine, of course, this acidic natet

not enpl oyed. However, a netal ratio can be defined) by analogy, to be t he
rati o of the total equi val ents of the netal to the noles of nitrogen)
oxygen, and sulfur atonms in the organic conmpound. The overbased (B 1 ) of

t he presentwdoimysntion typically contain 1.1 to 40 equictalseirigssof net al
per nole of amine (nmetal ratio) and preferably 5 to 25 equival ents of netal
per nmole of amne. In the nmetal overbased am ne fornula of R RzNH( MA)x, X
represents the netal ratio. The basicity of the overbased (Bl) generally is
expressed in tgg@ gf a tot al -base nunber. A total base nunber is the

anount of aci c or hydrochloric) 10 needed to neutralize all of

the overbased nmat eTwaldctonbR st Ghtiyioneihg havmg bl fin 4Gk GhviestidX prieseed as
pot assi um hydr oxi de ﬁ‘ﬂw val ents. Tot se nunber is determ ned by

titration of O AN DHeAGHN PE Pegx XyFPPRAL COmpRIndaP R GChI or i c

aci d' sol ution sulﬁsnmgdbﬁtﬁﬂmb@ﬂpﬂun@bbl@s@ﬁce&hbrédﬂcﬂnﬁatc%ony-fb@nﬁﬁﬁd baged (B1) of
t he preseng invention generally has a total base nunber of at |east 20,

pr ef er abl y> 100)20 fofaPor B spnstifuisA paropny) sempand: v stssetiereef 1Thegeheidal |y has a

total base nunhemeup Keordbbn B Bkedaa! pydtRy é—&n;ﬁ@oeong?éﬁﬁd RACHY sy Up tO
400. The equival ents of overbased (Bl) is determ ned by the foll ow ng

equati on: equiAPEHIPRGheaRowhbeomeyit ot the Bexd Retarrerdyes F8remBidt ance) an

over based (B iémﬂd&@d@a&@%%onﬁ%iﬁoﬂ}l@é@lf) oldl. 203 tﬂ@tsofadﬂes%%éc‘{a’i‘xksei@ta wei ght of
280.5 (eq. 561001,200). The eqw val ent wei ght of am nes

det er m ned by Yo% GFomEHE RYTRRYNS RS lepst %@%ﬂg)ﬁttheovmlsr% vighnae tbydff)ﬁ’ébyllrunber of
nitrogen ad ongubshtutede am ne. The overbased materials of the present

invention are prepared by reacting an acidic material (typically_ an
i norgani ¢ acid or ﬁf\/\é‘f’mé%cr BED | 9f the, by oigromalic campeynd %ll?f airgleer abl y

carbon di oxi da}omml&ﬁuc&um@éhug@b&@%&h@éd@&ﬁyh@xn@ﬂmﬁs%ﬁﬁﬁmgﬂu&éﬁs 25 detail .
above, a reaction rre a stoichionetric excess of a netal base M and a

promoter. The 2nkfaft eRfashafssrlshs. iof ik REPHeap ametipERdeYsal ts are

general |y any s@slnbded indidbed@h Bk oCRETMANAR; h5AS WefesH Rilks 6f arbAigicPer i odi ¢
Tabl e of the El e nents), as well as mol ybdenum and tungsten. The Goup |la

metal s of 11 he "HEEA1akDg uR fepemaic ngHBF*&EféW&PRI&&S. sugbesafoundipnepiitidiAne.s odi um

pot assi um et GathracchBah&kMHEphAleRE! &b SPOinkBE FBhaA nbcﬁ&?cs bRE Latdse &he
al kal i ne eart hh % ‘Je (such as barium and, 51 N 2004 WO U1/ 14433
A an

PCT/ USUU/ 2183 Piereigl et ityonruaid (G herapens or I@é&ﬁé?l%ﬁfl gre figkednet al
conpounds ar e tidelghbai@ek Bkapilt@bach athk:S - SudBi @ Mk aze POt @Roseh fohie salt is

hydroxyl, oxide, carbonate, borate, nitrate, other such anions or m xtures
t her eof . the' group consisting of carbon-to-carbon single bonds between aromatic nuclei,
20 ether linkages, keto linkages, sulfide linkages, polysulfide linkages of 2 ta 6 sulfur
' atoms, sulfinyl linkages, sulfpny] linkages, methylene linkages, alkylene linkages,
di-(lower alkyl)'mcthy]cne linkages, lower alkylene ether linkages, alkylene Keto
linkages, lower alkylene sulfur linkages, lower alkylene polysulfide linkages of 2 to
6 carbon atoms, amino linkages, polyamino linkages and mixtures of such divalent
25 bridging linkages. In certain instances, more than one bridging linkage can be
present in the aromatic group between aromatic nuclei. For example, a fluorene
nucleus has two benzene nuclei linked by both a methylene linkage and a covalent
bond. Such a nucleus may be considered to have 3 nuclei but only two of them are
aromatic. Normally, the aromatic group will contain dnly carbon atoms in the

30 - aromatic nuclei per se, although other non-aromatic substitution, such as in

particular short chain alkyl substitution can also be present. Thus methyl, ethyl,
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An acidic material is used to acconplish the formation of the basic netal 5
salt (MA). The acidic material reacts with the netal base to formg(d&N .200khe
acidic material may be a liquid such as acetic, nitric, phosphoric, or

sul furic acids. Inorganic acidic materials in a solid or gaseous phase may
al so be used, such as HCl, SO2) 503, CO2) HzS) or PZOS. Sone of the

precedi ng mEOeri4ad3s are not technically acids) but anhy@yidesiydai ch becone
acids in the presence of a protic material such 10 as water. Preferred
acidic materi-als are carbon dioxide, sulfur dioxide, sulfur trioxide)
phosphorus pentoxide or m xtures thereof. Mst preferably, the acidic
material is a ‘carban .dioxide., The acidjc material can be

envi si oned as 1%&%&%58? R‘gﬁr%?ugf’?%ra%%anﬁ% CRARS ARSEPLON Ape Jromatic SpURS. YT 15

Typi cal | y abouthougheephigvalpemhy oft baeipticidy Paptesdntedlin itfic@idlse\taieh ReGn.€qui val ent
of the nmetal base. T§§\f§rtal Leprese ta}ive exanples of the formation of the
x equival ents of the basTC RET At el f O RAPRAFTCRPRILgTANPAFEFTeS tBES t he net al
base MOH and xe gguily aVienttse @fm tfhenola i wdedhed, Bbwater Atisab ®e aiddi@bddows. It is

under st ood<t h r n 20 act as an.acidic naterial that COz
and S02 react a&\ff%h% ot%etreﬁ?"geggﬁ&?ﬁlﬁsgw Wﬂﬁ‘g’&c{tﬁlgﬂt g‘é?é‘?é’l‘anfcgr‘f‘@r%th?zmS and
H2S03, respectihomil yo bengenk salabiph bemdes Hhphdht Ptene@beidid SphsleRhtEe €act ed

with water prese i.n the reacti on vessel to formcal cium hydroxide. 1
equival ent1 eéﬁ? \E/%lrlnelﬁtti bgquﬁllg?fﬁ{f’%‘ﬁinzés %Bgérer Appse 9 Npjudaofppepdingipmahe- * h
Na2C03Li OH+' / zohES Brexaibie, hib#HErad plensla (GG mapRthdiEed Ind GREAS THusCa0+ / z
HZC03- ~ CaQ033(), NaGH m H3Pf04; o Na3P04' /2 Ca(OH) 2+ 1| 3 H3P04~ 1/6
Cag(PO4)2 52 "< “8MIHNEIFHA INBTEAT 194325 TBRPPRYIREE 10D REBHICIA® SulsHEtedqui val ent
of an ani i@ R-4R2bid induderogteetypesion atohrtid @agk kORI x equival ents of MOH with
X equi val ents of Ai;lmsté}le reacti on IS E{‘,RZNH + x MOH + x AH -] RIRZNH ( MA) X
M xtures of acidi-c NatariAPs BEHLAvaEoNY, prelognanesel. o ABamatic SEOPds an A
within 5 R RZMe(MIA, § soemrena no@susonaloeer slfifret Bdesdlltkadefe rublb@s W fat e)

phosphat e and hat e as || as’ mxtures thereof. Preferably Ais
carbonate. A p@@ﬁ% célfgml’csleuﬁ‘ @ﬁ’gﬁ’ﬂ%%fflbr& AP C EGUP B hepteqe BUdaye

i ncorporation of nEhialfirst néaotatithie aligaionyap@istt c6pRAS] thitaBSs coould gnoters are
qui te di vi\gse \fn?& ne s%/vgll known in the a{yt, as evi denced by the cited
patents. A particul arty osraReRpy s dirgethy dtached it An gFomatic 1wt eThr onot er s
is found in UnSmb&aff éndrexy2erdipe p&fomatic §Rap MDYarpRem2, G168, ROAaxikhgse i ncl ude
the al coholic ; gcrphterg&) iC EF{O tetzr)es c¥yhi %ar e preferred. The al coholic
promoters incl’Ude t Re “ATkERHSs P8F Wsnbydreraileiubstiteted sepmagic omgieduEm as

met hanol , et han@hymodaty whilé aiiretiningat RA®bne, bFIOREORAN QY leastfirh, BhethdHseS Of

t hese and the | henal Lc pronmoters. inc)ude a variety of

hydr oxy- subst ia'% fﬁ!tésgs ee‘ﬁz@ﬁcgsmg%%g%@yﬁ%ﬁﬁ?h@ﬂé‘ﬁé‘é? hyQroxyr PP Pich wey s ef ul

cl ass of Bhenchitblrfer firdentdagtioattydeopliesmion vath dlydesNBescisdded defill. S.
Patent 2,777, 84, o?régé henol s, and nonyl phenol s.

e. hept vl phengl s,
M xtures of variolis %P%rr%?grés{r @? émg%cﬁl?fio gant Yok hpveask 1688 edi um i n
whi ch . the abovabsivgedassifignsr eabtitabla msteS09 taf t @Elue) "L, S BFdradabypast one
i nert) organi n aneral oil, naphtha,' to]uene, xylene, 20 etc.)
for the ani ne.%L1 ?%%’gr Ié t‘%c)rl}}) 1ts ’hées%ﬁllohmk\y%%&ﬂm&ﬁ' E’HJCWV%P MRYFRERYPLs opnd
al t er nat i vel y phioroglusinble. dMasokabmbrdy @fofjcaninmatis audent] howdver, Use Kehr anevol atil e
organi c setve i le.when it is intended to strip off the
sol vent t? regpdargﬁmﬁ{%ﬁe\ngﬁi lrgﬁpgfe{eérreﬁé?sﬁ)@e Bk‘%ﬂﬁmdbégs%‘étﬁtcfl@g?@bﬁat e the
remai ni ng sol iegloyerh theamateriat will canbun srectehicnn nindksls WAA SROBYdELRYE gRfpamount

suitable to prpvi re ol.uti or di.spersion of the othér 25 conponents
during the pr (S@é:ggr?%fa %?aépfgarclhﬁng fﬁ% ERIEHH SRS @M RPEFYlSs MaYT GOt 2etp { he

reaction medi lb]?ldr;ﬁ)’ﬂ Bl;gblst@nqmsi. Ser i]rigtaﬁcm, 5911'@65313@.1311 oibryon\lb@'t@?w nQE:lriTaEgroxa{yOt aI40
conposi ti on, . ercent) an re preferably 30 to
percent. The rBé (?t?ﬁ%gn a)rﬁn% lﬁ&ﬁ? %‘?’Nev\?ré‘r%h,ls é%‘?ﬁ)ﬁ?tdlerggt tge ?Pé‘i‘t e YR does not

forma 30  solong as the starting material is functional and contains, typically, at least one

hydroxyl group per molecule.
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soluble salt of the netal base described above. The function of providing a
measure 30 of solubility to the netal base, so that it can parti-cﬁplftNeZQUﬂ

t he overbasing reaction, is acconplished by the use of a catal ytic anmount
of an organic material which is 53 - 8 JAN 200 WO U1/ 14433 PCT/ USUU 21834
capable of formng a salt with the netal base. The salt forned thereby
shoul d be @) y4hkgsin the reaction nmedium This organi chq;L@ﬂj,ﬁ*Mcan be an
acidic material such as a carboxylic acid) sulfonic acid, phosphorous acid,
preferably an al kyl substituted succinic acid or anhydride, or an

al kyl phenol . The amount of this organic material 5 (the acidic material)
for exanple) is described as a "catalytic anmount,” by which is neant a
relatively smal | arfbehydretyrfomaiiersectand ispémitdcty charederjrod &t thetrat ddasttshme et al

into the conposi 4.l Qhd SOGL.at Mt ] | h L. not be
so | arge that (?Ihtgé g@ﬁtédgc@%g?girc?ﬁa&dﬁ?%@gl;f]b%@g?oﬁgk ?Igcasu Y@gagas%u?%%t\,\%rk i mary or
a significant wmelbadasarehydsecartiyk substitntbdisionay tpmocvidssthe Hasisd hydiccabére anount s

are typically Q;8% 0 i ;p? t 0 i.tion, and
preferably 0.5 to %’t%eréégﬁ‘%“%@%%‘s%ew hglgnrg’%\rer Iglscﬁ%ngéﬁnﬁt%g&g%unt of
t he aci di ¢ Sor gzisiged riea enitsather snbstymsiaapll yudd W@8s ars Hy8ropdr emhbydogeaskgi-ght  of
the am ne containi . o) M ] 1 i i i ng
over based. Pr _e%guéﬁgdyh{;ﬁles’ %%(rkgﬁ gngf&}%cﬁ’gggncﬁcgp%%#%%ﬁrﬁ %%? tegﬂr"%tgf’llr “ﬁg to 15
percent by weiytit wilbhevfeeptalshy amp hydro@ylpsibetévent aad cht ntease ope difydmoedsbyy up to 6
percent) 15 e.gQyindnf Percent by weight of the amine. Patents specifically
descri bing techniques for making basic salts of acids include U S. Patents
2,501, 731; 2, 616, 9@sfergblpithe Bydrocatbyb gou® 26an 2Ikyi7gto@r 4 Ty@c @56 tht8akyl
3,384, 585;1453, 3 ; 0,e162:403, 8Q9. 3 84, an : 09.
Ref er ence 1r(%ay %élp?rg@é %gé%hgsgozggge%lo?nf%?m% h%rgggaalglsé}?o%u?%@ C?%D%P%l s regard
as well as 20 Algarnatibedy rexpressed, b plisylogrogps eqen fhiave 8 Uiutmbbl evelrge imoleedaal sal ts.
The amnes of 't ReSPHEXE bodl, keSOl 188 o T P he. aci ds described i n the
ref erences. Brief| yn onetpwelbaesi ecnbedilnest, gfleastme apdmesbybgrobpés qeriegkfrdmi nvent i on
are prepared Il j . i e _reacti.on dium the
- nmetal base, a%ﬂ%%é?ﬁemg%%f ggeﬁnl%(?l%n%frdb%cﬁ?éﬁ%?r ZSF?I%XH?T ARd %%?dnlg&? hereto
the appropbi atrelserpyiare. ofn o fagthdr pvefenst embbdimemethg hydraculyil subwatuentiiak, t hat
nci di ¢ mat or i A EBEEECd To a stirred mxture by conventional means:
gaseous aci di ¢ mat & yealsotesaembedimendetic Hyylpwsglicogpodvet iyasnikmebid dlkyg t he gas)
D0 ST 1T SRAE B TN e Bl DETRRABM Pl i PEBAthdan of G0
such as a tertiary-alkyl (e.g., t-butyl) group, and some molecules contain alkyl

20 substituents of 8 to 400 carbon atoms.
More than one such hydrocarbyl group can be present, but usually no more
than 2 or 3 are present for each aromatic nucleus in the aromatic group.
The attachment of a hydrocarbyl group to the aromatic moiety of the first
reactant of (A3) can be accomplished by a number of techniques well known to
25  those skilled in the art. One particularly suitable technique is the Friedel-Crafts
reaction, wherein an olefin (e.g, a polymer containing an olefinic bond), or
halogenated or hydrohalogenated analog thereof, is reactéd with a pheno] in the -
presence of a Lewis acid catalyst. Methods and conditions for carrying out such
reactions are well known to those skilled in the art.
30 Specific illustrative examples of hydrocarbyl-substituted hydroxyaromatic

compounds  include  hydrocarbon  substituted-phenol,  naphthol, 2,2'-
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- 8 JAN 200 WD 01/ 14433 PCTIUSI | O 21534 100 to 150C have been found to be
gquite suitable. The reaction can be done in a single step or incs@ndiit 200ky.
Once an overbased anine is obtained it can be further treated or reacted,
as desired. Carbonate overbased amnes RRZ(B ~ )(IvlIA)x wherein Ais
carbonate (i.e., 5 those prepared by reaction with carbon di oxide) can be
reacted W to @/9aurce of sulfur dioxide to provide a syl Q¢ based
material wherein Ais sulfite. During the course of the reaction) sone or
all of the carbon dioxide will be displaced by the sulfur dioxide. In
anot her nodification) sulfite overbased material (prepared either by direct
addition of S02 or by S02 displacenment of C02) can be further reacted with
10 a source ofgaoxyipheaclpr ofAdihyaroryhimhensli at hplrenbatbectnmat ef,240- wher ei n A
| s thi osul fal GnitSbér@al, CondOUEAERLOL L B Henbi Gl UilR ShBREND Bla Shbir, sul fur
sul u t y g

hal i des) conbi patjons _of fur or su oxI des di'ogen sul fi de,

phosphor us sulPR§"abksoctyd nrhenelr Fisenss, uonylent Aesthmer-gubsiitoted qrpmulndeopyléd f ur

hal i des i ncl udggai (vt JRDRRALBL I AHRflorS hihhand 960 LChespher us
sul fides incl ude Ehosp,hor us K115 ent a@t}ﬁ?%i @é{b“fﬂ%@" %ﬁ@ﬁ%ﬁgﬁag%g‘%fo
Sul furi zed or 5Pk EbTisyerhazphihels| esespending o tthd ebidveseomplficall diehylde,

di benzyl sul f indghyleHd-¥¥Ip¥ibnoB Ul bis A hyddd:S Bkt n.8 Yl Jd di paraffin wax sul fide
and pol ysul fi de) ?/and (_:rpacnked \Aég@o’( eu@’su%’le ?zésré%ﬁ?f uﬁageg'y%)ﬁofasr?mand

sul furized faf¥8ytityer @i phaprls vheseinrhediyfmearbangubsicesnts davk aridaoRiseriodn t hei r
preparation, g@mshgd (9 eboirroR hdkk] ugape bhicat|.on 0,586 258.
The conversion of 20 1gar bonaté’ oye?'bfgg%%&ggl {t;és?ﬂb gﬁ’voéeﬁ’ipé’hg\r}m%’i d
substrat es i nf'§- sulfidpeed pokpbidsdinkernpmaldgatssohasy bbele dbavel agedldted detail in
U.S. Pateps 54280:iA04f alyWrifebo W8l ' ergion of sulfite

over based salts of1 con%gnti ona? a%?lglyzaﬂ%tl%g?%g&ﬁqﬁ 'St hi osul fate over based
materials can be obteafimiedctonsyofy esmpprenty (4% iEtheop@dinn Prodhdt OftthicosboPe-586 258.
25 As used heugbileat sy MaREADKhmBUAS! bl GAlK oPlo YALRCH DY
group” is used jn its ordi nar%/ sense, Wwhi I's we hown 10 those skill ed
in the art. SP¥RIw} campsppds.t Thef expeestien dcagbanul chmpiund,” aasceset olrerain,om
directly attaglfdest fady8es’ SBIRAE. ehe HA® viong gL edom nantly
hydr ocar bon char a%ter.f_‘lyExsanpl ees of hy%rlocacﬁbfﬁggrogﬂgggﬁ %c B e;t 36 (D)

hydr ocar bbh sty sustitged earbany} sompdunghathie spateral, canl kel inoa @hikainy! ),
alicyclic (e. &nﬁod%&h,@%%&éﬁk& b,ca{é:fogahkenyl ) substituents, and aromatic-,
aliphatic-, and 55 - JAN 2004 WO U1/ 14433 PCT/ USUU/ 21834
alicyclic-substituted aromati ®*wbstituents, Qas well as cyclic substituents
wherein the ring is conpleted thkough apot hell pgrtion of the nolecule
(e.g., two substituents R¥C — ®R™); — COR

R250|
where each of R?® and R® is independently hydrogen or an aliphatic group
containing from 1 to 7 carbon atoms, R’ is an alkylene group containing from 1 to 4
20 carbon atoms and q is 0 or 1. This first carbonyl component is disclosed above as an
ester in the preparation of the ester functionalized polymer (Al). When R? is
hydrogen, one R is methyl and the other R* is hydrogen, R® is methyl. and qis
zero, the structure generated is glyoxylic acid methylester methylherniacetal
(GMHA).
25 When R* is an alkyl group (i.e., the compound is an ester-aldehyde) it is
preferably a lower alkyl group, most preferably, ethyl or methyl. When R® is H, as
is preferred, the aldehyde mpicty of the above material fnay be hydrated, the hydrate
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together forman alicyclic radical);, (2) substituted hydrocarbon
substituents, that is, substituents containing non 5 hydrocarbonggympEk
which) in the context of this invention, do .not alter the predom nantly
hydr ocar bon substituent (e.g.) halo (especially chloro and fluoro))

hydr oxy, al koxy, mercapto) al kyl mercapto) vitro, nitroso) and sul foxy); (3)
hetero sub§$j&ﬁ@g§s, that is, substituents which, whileda\%biR9ss2

predom nantly hydrocarbon character, in the context of this Invention,
contain other- 10 than carbon in a ring or chain otherw se conposed of
carbon atons. Heteroatons include sulfur, oxygen, nitrogen, and enconpass
substituents as pyridyl) furyl, thienyl and imdazolyl. In general, no nore

! | 1K

than two, pref@YabP U FriieeaORENSUSHEYeheAetpiga e axample. supslireddit will be
present for eyaayy {vaflabfedoRRikddOaB the RydrRte nBY RS RLRYE group; typically,
there will be no 'non-hydrocarbon subsyltuents in the 15 hydrocarbyl group.
The term "hydrocarbyl " is al so i ntEAdEE—1t@PHcl ude hydrocarbylene, that is,
groups havi ng wieh-JPwJER6RAr Kokl 4dnad {ealﬁeﬁcyat@tbywé EdrRbRafRidSactifs 1St at ed
earlier) based upon the paraneters” of the am né substituents of the
especi al | 5 pr efcéaratbaremayadeluringithe eousefof eappetioypes of ani nes can be
generated even 20 f{h@ua of maWeHiste ABRARL it Nabred R 81 iRV IRNLci@Th Nes coul d
be generated. Further, a selection of different values generates the sane
two anmines - €pfampcial pseptiqmake glypxyiie pgjd evsbevabgloss. However, by the
factoring in of g hecddx noi ety at d for di am , kch nitrogen
atomis associ atiw’ th %rc}gbh_ignsHs\gdtlh/[ (ZH( MA) X mlr?é*%?\ /b% readily ca.n

[

determ ne that file ¢Dffereftoverba @Q am nes_d&g be 25Cgener at ed. For
exanple, in the ucture R1IRZ(B1) X, coben, R2 i s hydyog ouH,R is an

al i phatic groupH~t heOOgHf based am ne structure is Wo-s& | phatic - NHZ

(MA) Xx. . This is an overbased primary fatty am ne where e over based
noiety (MA)X is 30 aligned with the primary am ne, the oply am ne present.
SG - 8 JAN 200g WO U1/14433 PCT/USUU 21834 In the struttui®
Rl Rz(B1) (MA) x, whedMBA ané giyotis} adNHereand R is an al i phatTc group, the
over based am ne sthertotafieraefersed to as a Og 0
. 7
glyoxylic reactant, - 2 /C-— C
H OH
Glyoxylic Acid
10 Examples of materials which can suijtably serve as the carboxy-substituted

carbonyl compound include glyoxylic acid and other w-oxoalkanoic acids, keto
alkanoic acids such as pyruvic acid, levulinic acid, ketovaleric acids, and ketobutyric
acids. Other carboxy substituents include esters such as ethyl-acetoacetate, amides,
acyl halides, and salts.

15 The second class of carbonyl compound reactants in the present invention is
the class of carbonyl compounds other than carboxy-substituted carbonyl
compounds. Suitable compounds have the general formula RC(O)R”, where R and
R” are each independently hydrogen or a hydrocarbyl group, as described above,
although R can include other functional groups (other than carboxy groups) which

20 do not interfere with the condensation reaction (described below) of the compound
with the hydroxyaromatic compound. This compound preferably contains 1 to 12

carbon atoms. Suitable aldehydes include formaldehyde, acetaldehyde,
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Cio-so ~i Phatic\ H2 NCH2 CHz CHz wherein the overbased noiety (MA)X is
aligned with the secondary amne. 5 In the structure R Rz(B~)(MALy \yAﬁg%ﬁz
i.s hydrogen and R is RANH(CHz)s wherein R4 is an aliphatic group, the
overbased amine structure is Co-so ~iPhaticNHCHz CH2 CHz / NH (MA)x H
wherein the overbased moiety (MA)Xx is aligned with the primary amne. In

the struct weginksRz(B~) (MA) x when Rz is (CH2) 3NHz and ByiySphGss
RANH( CHz) 3NHz, wherein R4 is an aliphatic group. The overbased am ne

structure 15 G o-so ~Phati cNHCH2 CHz CH ~ ~)x Hz NCHZ CHZ CH2~ 15 wherein
the overbased moiety (MA)x is aligned with the secondary am ne. Finally)

when at |east two nitropgen at ar resent in the amne, the netal may be
aligned with %{HE}"?’\}éf%%‘?% ﬁﬁ@?ﬁﬁ%g@ﬁ &’?@ﬁ@)‘i e .qxelerqidedyde, %Y%ﬁdd?ﬂ%&par ation of
the Metal Ovesdprmiiehyfel benz4lBehdde, aﬁanl’ﬁkiﬁr fatdeBykied 20thdP aRierydbs oA 1S
charged 175 p%(éltdéut al | owdi am no {()ane 150 parts mneral oil, 30 parts

pol yi sobut yl € fesy plitorely mopealieRydes arergeRrrllicpraised s apast Pisteaiss | ene

t et raner - subsilidhydeces RM@AILydd hehiBR kb8 duﬁ%ﬂé@aiseg sbRieD-KRGs angte 42 parts
l'i t hi um hydroxi de nonohydrate is added, with stirring. Carbon dioxide is

bl own intg t KM AR tpelympsric formy ast peraferpg)dghsple f Raraormglelyge at

120-130C (t hemexsé baisiteed la&@sckiv®Bquidvalent of, 8r dADLRO G4, y}pa] Ty&ém%er
PCT/ USUU 21834 |ncreasa?s t he te}rg\é)erature to 170-180C). rared anal ysi s

shows t he forWatDATDYAMfSBRyainclidechydesing of Kylig drimers &Qalﬁ@kryﬂ%s | Fuitbleim

hydr oxi de noneyses aicRidé Scedheehtabsk, WRE offkodtettings GAED YRRy B SPRYE,
foll owed by addition of a th| rd charge of 42 parts I i thi um hydroxi de and

car bonat i on. WECHEY! &Rt M5yl s Mots thaTt 1ong §pesigsl @ eprdxa#se o caibPRIbNt , t he

m xture qgent richpged @ande tinblogddethr idira Qddﬁlbktd%r dﬁll Gty dY gy stripped
to yield 350 OfIrHbgs | i hf b?o% 0|rl. aEikgrrp et ) 5 To a %L?Wsk i's

charged 175 pai'té Of‘%llclaﬁ’\ﬂdf':aﬁ’i‘f‘?ﬂi’ﬂf%%ane 150 parts mneral oil) 20 parts of

cal ciumsalt of mahbykeneedPtatpdARiXbE) 1@@@&921115/ aé&])l?rﬁﬁ& r domeric
pol yi sobut yl ene-substituted succini ¢ anhyd arts m xed isobutyl ~

and anyl al coW61& Vhich ys pgpyied: by gearting ‘i‘?ﬁtﬂFfaenél?ove'F’hm%%F@nﬁ?F%ttwl@qus
di ssol ved, W doRdébing I doR@itiods. The hydroxyaromatic component and the aldehyde

15 components (together) are generally reacted in molar ratios to provide a condensate
of approximately a 1:1 aromatic:aldch.yde composition, although deviations from
this ratio may be employed if desired. Typically, the ratio of the hydroxyaromatic
compbund:carboxy-substitutcd aldehyde:other aldehyde is 2:(0.1 to 1.5):(1.9 to 0.5).
Preferably the ratio is 2:(0.8 to 1.1):(1.2 to 0.9). The amounts of the materials fed to

20  the reaction mixture will normally approximate these ratios, although corrections
may need to be made to compensate for greater or lesser reactivity of one component
or another, in order to arrive at a reaction product with the desired ratio of
monomers. Such corrections will be apparent to the person skilled in the axt.

The conditions under which the condensation reaction of the components is

25  conducted are well-known condensing conditions. For example, the required
amounts of reactants can be combined in a suitable reactor, optionally with an acidic
catalyst and an inert s';)lvent, and heated with removal of water of condensation, The
reaéti on temperatﬁre can be from room temperature up to 250°C., depending on the
solvents and reactivity of the starting materials and the temperature employed,

30  typically temperatures of 100° to 200°C. are employed (to permit facile removal of

water by distillation) or, preferably, 120° - 180°C. The reaction will be continued
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parts calciumchloride and 8 parts water; to this mxture is added, with
stirring, 37 parts cal cium hydroxide. The m xture is heated to 50§ gAN 2004
carbon dioxide is blown into the reaction mxture at 28L/hr (1.0 std.
ft3/hr) for 2 hours, maintaining the 15 tenperature at about 50-60C After
2 hours, infrared analysis indicates formati on of cal cium carbonate. An
addi ti onal wuRadsts of cal cium hydroxide is added and GarRQm@tdsen is
continued for an additional 2.5 hours. The m xture is then purged with
nitrogen at 150C and the sol.vent is renoved by distillation followed by
vacuuru stripping for 0.5 hours. The mxture is filtered using a filter
aid) to yield 20 360 parts of a green oil product. Exanple (B1)-3 To a 2 L
flask is char géfﬂili”]@ WPQ@ auantigved i veatsr vb poroipesation ROSmpee s/pinﬁll)afocabci um sal t
of a nethyl ene V. I rt.s,. Jsooctyl Icoh The
contents are sltnlﬁ{r%bg E‘Sﬁé ]lno ng %lgréqg%gh(ﬁ’% 'ﬁ?e 038R ffrcgn%ﬂdded is
70 25 parts rre'tshlyledai/mhmtlonﬂmamﬂ cal ciumchloride and 46 parts cal cium
oxi de. The content r urface at f eet. per hour
for one hour. The ?E)?lst %saqéwggﬁhgmésa{ﬂifgmeg pdeu% &‘“’\ﬁﬁ}yﬁmm I8 bl owi ng
bel ow the sur f mewonsang adjiwent wamerwmesstdmpq:deﬁlomahezeomxislammbtems carboxyer cury.

The contents a SI n iltering, aid. Analyses % cal ci um sul fate
ash is 23.5 an%](fsst t{“%‘? 9%@0‘}1% un?l' %ﬁberﬁb{hﬁroﬁ%’ﬁf%%uglls PSPPLOIRBTING ¢ e
formul a R~R~NH{upse, lecgladalwmnm cafbaxg gooap zan sHecfommdf the bdd, 3his bffial - 8 JAN

2004 WO Ul/ 144 : |- / 83 A12. L fl i hayrged with 700
parts (2.0 nol @%{ﬁi@fﬂgﬁ@i@% |a(ﬁ?l¢§%t# é’ﬁéﬁy upsR f5HFE ea{ ﬁg;ﬁﬁﬁé’i"gﬁdd

pol yi sobut yl enkcteughst ringstracturs uled msudting prodoetivdle typitsily q@aipiise 4t (zakidom®| €)

propyl ene feetrg i ghol and 800 5 parts mineral oil. The

m xture i s heat gﬁg?%%gguh&ggﬁggggparts of sodi um hydroxide is added. The

tenperature is increased to 135-140C. and into this mxture is blown carbon
di oxide at 1.7S-cubic f hour 5to 6 hours. Water is collected in

a Dean Stark trjap where\26 parts i s gbtai ned The conpents are cgoled to
100C, and the slecodi ngrement of sodi um hyd OXI arts i § added and
the contents arle 1Ql carh Led as per| above - - 1320 parts
and a fourth incrépe Gif,e_ladded a iHe nts are
car bonat ed as gf 215 tsos e Dean Stark

trap. The contnt are strMpped to 150C. and y
hours until no aEc?ltlonalR%Nater i s obtai ned. P]e contghits are filltered
through filter aid at 120-130C to gi Ve 2675 parts of a light br 15

"~ product. Anal yses: % sodiumis 22; %ash is 49; %nitrogen is 1.58. In the
formul a '

efs nmercyry for 0.5

15 where, for purposes of illustration, the hydrocarbyl-substituted hydroxyaromatic
moiety is derived from hydrocarbyl-substituted phenol, the carboxyl-substituted
aldehyde moiety is derived from glyoxylic acid, and the other aldehyde moiety is
derived from formaldehyde. In the above structures, R' is a hydrocarbyl group
containing from 8 to 400 carbon atoms. In a preferred embodiment, at least some

20 molecules of the composition will contain one or both of the structures illustrated
above. In the above structures, the —CH,— group shown on the right will normally
be linked to another phenol moiety, which may be further similarly sﬁbstituted with
a bridging group or it may be linked to a phenol moiety which does not have further
bridging functionality, thus terminating the molecule. The unattached bond shown

25 on the left of the above structures may be linked to another bridging group:
alternatively, it may represent the termination of the molecule by attachment toa

hydrogen atom, hydrocarbyl group, or other non-bridging group. The above
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RIRZNH(MA) X) M is sodium A is carbonate and x is 15. Exanple (Bal %NS%“
Exanple (B 1)-4 is essentially repeated but at a | ower conversion. rJ t %
formula R-RZNH(MA)x) Mis sodium A is carbonate and x is 5. 20 Ex anple B
1)-6 Toaz2liter flask is charged 1029 parts (7.0 equivalents) of the
product of Exanple (Bl)-4. The contents are heated to 140C. and S02 is
bl own bel owyg bgygidr face at 0.5 cubic feet per hour for P%Tﬂ%b{ﬁﬁszmum" t he
di sappearance of the sodium carbonate band on the IR at 880 cmt is
observed. Nitrogen is then blown bel ow the 25 surface for 1 hour. The
contents are filtered to give a product that has a % sodiumof 9.6, and %
sul fur of 8.0. In the fornula RIRRNH(MA) x, Mis sodium A is sulfite and x
is 5.0. ExanplSEugtpey arp mpp indenled for mgedst thakall the dnidgige grobpo aparetessafily. O
equi val ent) ofpo; I s (0.8
equi val ent s) c?f gﬁ’eaﬁgg%\%$ggd%?nn %Ex?gghﬁe g){%%t)xg%r 1;1?95{ gﬂ“éﬁe %’BIFJ&% f or med.
Added is 200 Al st aendifieds.tinis absormossitle that evmiveeft thel mBecules ¢ hANIR00 t 0
i eflux and hel red v roduct
having a % sod}?g{%se%n% Qh %Hgngcriéq"}o?sgﬁc?l? {:Jc?wg?i f%%ﬁ zgﬁéhpﬁﬁ (ﬁ ev%r? C%CT Jnfhghs
R1RZNH( ~VI ) x, Withir} the slepdit. uFhe Wfp@dtmtmbismv@taandlw@lmmaﬁzg&hllgﬁmanquﬂe B 17-8 5
To a 2 liter, sftrlué’tﬁ shﬁl a?h@{hg %%QQ bt (“gl%’stg V'a}{ S)s ant NE

product of Exanple parts 7l uen néor?tnéer%”s are

heated to 100@“&%?@0@ m@emﬂsmlmmbtelvow Ctatbenrltslen‘imenabuds hethiiof theeet per
MUt 2 200, L2 B LB I R fSARRERCAReS oDl T
with, nit rogeﬁnonﬁ@ﬁ DAY eitpeargup fegelerlpaltemataghir dn { modonp exquérGe tnapuratéd)rn | hour.

The contenps agferichle! SR b % spdium, gt 4. 3 and %
sul fur of 11.8 arﬁo? f gﬁﬁin Eacnt\é c‘?) Bw*&’ﬁ%&ﬁg‘% ga?tg' er%arcg gt 0 gbove i's

i ncor por at ed Heackenropgitiensf er ence. Except in. the Exarrpl es) or Wnere
desri pti on apect f ofganBEne raifl mtiEs bR JNAT LS Hlp klir 15

mol ecul ar wei gRrditions airBerrelve rioshrtheamonmjersaemployed. IThk eniniaten thairbe

cach chenvoal ‘SEciont okt MRt tbare SIE IR B FrbPBICr ed 2
being a cé?nmﬂ@itsalthegm@i@@mm@n|IQillgthwh|ngtHW¢ih§efmmwarall wouldbe ldsemineﬁ)by

inder stood | o b Sruok s AE hRH B LBEELLS 15U BR8P aount

of each cheni PEdvgoHPsAuAn 3 © %eré’é@m/?e@nﬁém@hmsmmerdﬂy any 18 ehatentitsor di | uent
oi I which may Q@mg&%ggggwgyo g)gu%grg{s in the commerci aI mat erial, unless

ot herw se indicated used hereln, the expression "consisting essentially
of" pernits, the |"ﬁ}€5&|38%qnérﬁac€9ﬁle is(iksopastionrrogist efttheleydraxyammeter doadpbyndaf f ect t he
basic andanoyaby aSKag! ek SILEp b engaos Ul R BB A EL Coent ea
by, the .. st g iagoee.R ~(B2) A0OM MA) y V\,her ein R" is an aliphatic group
Functi onal ty. compr o e BF M g mafirhayk '8 LEAgh hunRThim
sul fat e, thi oSedeRREoD ﬁ%ﬂ?ﬂﬂst%ﬁ t’@erﬂfsﬁé@pmpemain@dyl hvende af thalg_ilb@xwlic from1.1
to 10. The metabuRyeshasfdolill Bk aPEIHALSRGAIRBULIG FEldR0 (B2) 1
pr epar ed b%/ overbasing a carboxylic acid that contains a hydroxy

substit ueh dlts regetjan cag be represented by the following equation.
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_ 8 JAN 20D WD U1/14433 PCT1US00/ 21834 Tn the carboxylic acid, R' .is an
aliphatic group and R~~(Bz) is a hydroxy substituted aliphatic group that
contains up to 23 carbon atoms) preferably up to 21 carbon atons,-
preferably from 11l to 17 carbon atons. The aliphatic group may be al kyl or
al kenyl . The carboxylic acid is a nono-hydroxy substituted nono 5

car boxyl i c vaziddas3The preferred nono- hydroxy substitut edorRargssboxylic
aci ds are 10-hydroxydodecanoi ¢ acid, 12-hydroxydodecanoi ¢ aci d,

3- hydr oxyt etradecanoi ¢ acid, 16-hydroxypalmtie acid, 6-hydroxystearie
acid, 12-hydroxystearic acid, 14 hydroxystearic acid, 16-hydroxystearic
acid) ricinoleic acid and 14- hydroxy-11- . eicosenoic acid. A nost
preferred nono- hydroxy substituted nono-carboxylic acid 1§ i
12- hydroxystearic i

over basi ng of the~a e as rlbed above. For t he
carbonation te ere . S h%dgnge_*b.tﬁ’ﬂi)o 50 iJc acid
over basi ng, the {carbg atlonﬁtenper ue i.Syl 0C. The
carboxylic acid Lhasi ng &iCsy- |nvolveshah exce al, a Lef c

material, a prowdter and a reaction medium For RWe carboxygis’c aci d, the
metal s used are sodlun1or calciumand the preferred netal for overbasing is
calcium either, in the.form, oof | ci um roxi de or__cal ci um oxi, de.

Preparati on of "RHE" bt & 2 BF&PH @ic?“f—‘@d‘?’so%g‘ %ﬁBE‘iVFt U VER rBBRTEWS Aci d B27
20 Exanpl e ( BonthinAgd@etettitanaonb ldciche btrictugs e 2beerddpambssitioh) a@yiakal ent) of
12- hydroxy stearic q0|d qd 1500 arti rélene The contents are heated and
stirred to°50C° ARG R & SPTRGEPS WnPIOHTS A TRACE A BFS e MareSaBEFddr M 10 parts
wat er and 44 paydxslid featar® qrnvaad: ermtcﬁér rﬁtfo @faths broraby d618pdudle andl BgskyBPEr at ur e
is raised to 95-100C. 1and heId gg ours. The tenperature is | owered
to 65C. and 1276%Eb{& P2 & fa“PQ B AROR2HG FITRRANE b‘yj Boelyertic (1.8
equi val ents) abadtat. CAmmmmﬂeﬂaﬂp& cfoBb%?&@pRﬂ(?acfan b&ﬂﬁdsﬁﬂn%ﬁthnﬁgf bon

di oxi de gas bel W Ee su ace i C fg 8 hour until a direct
base nunber to @ g5 Ftéq“ﬁ]“i°§mfb rﬂ’ff%cnﬁfl Bgderauiae [ epeated with a
second i ncrenent of 50 parts IC|un1oxnde foll awed by carbonation to a 10
direct 30 base nunber. Athird ; al cium oxi de i s added
and now the contents are i pase nunber. The
contents are stripped to -~ < acuum and t hen
filtered using a filter- ¢
nunber is 243. The netal
represented by the strug/ RIS ' S
group of tjge structure % ~~ R §19O RY RY

. R/m\) R/w\) R/w\/, RIP |

wherein R is a hydrocarbyl group and where GMHA is used illustratively as the
glyoxylic reactant.

15 The following Example illustrates preparation of the condensation product of
Component (A3):
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wherein R6 is a hydrocarbyl group that contains from40 to about 500 carbon
atons) B3 is the reactive basic functionality conprising -(CHZCHNg] X&N 25340
20 wherein x is an integer of from1l to 8 and R is hydrogen or an al kyl
group containing 1 to 2 carbon . atons, Mis a netal, A is carbonate,
sulfite, sulfate, thiosulfate, phosphite or phosphate and z has a val ue of
from1l. 1 t w@@Q/4aBbe di spersant is a succinim de di sper saptysqi-ggar ed by
reacting a carboxylic acylating agent and a nitrogen containing conpound.
15 The starting material for succinimde di-spersants is a hydrocar byl
substituted succinic acylating agent. Two di fferent succini mde di spersants
are envisioned in this invention. The succinimde dispersants are the
reaction product of a hydrocarbyl EXAMELE ¢A®dd succini c acyl ati ng agent and
an afine. The succingi milde ﬂiaﬁcpiercaagécmio@grmd HARS BeiyER Rl N Bvi4BE) of the
hydr ocar byl sulg)sti th gd zucci nic 20 acylating enployed. Two types of

hydr ocar byl s &SP REHPAER0S Rk Nati Reehbspteditp B8 gt & (4t molephi0% edreesas Type |

and Type |I. Ehyexyligpeidl 152€¢i (B0 Gnd&Y barkionHald4§a, ah$99fy kb@adtiifgila O . ~O
"- O ClgOH - G C - CH 2 CoHoH2-C~ 8 05O (A (B) 62
~~R~~j : ~~-2 1~201d JUD, 3qugpus).along wity 1400\ esbAlilygnt oil| Beedleslrispawimmedithg3a | n t he

above for nul ah sR=surfacenitii@h agal hithmoPas &l 15ddh st j 40 to S00
car bon at ons %E?vi?rr ef 1abﬁé from B0 to 300 ciiat%ﬁgpgtg?@mﬁgﬁéf%% |

hydr ocar byl su BecadloR s B2 skic fgyneahqurg Therontents arediepedyith sittitg/tor eact i ng

one nol e of am@wCebiena perioddzn.sHoukindrthdAHeRed AMBLAY Jvbles ]?3:!.)1 5 éﬂhthlgldone ol e
of an unsat ur at %arbo lic 5 acid or derivative thereof such as funaric
0

I Cofer frefiouts; whils epNedringgwaterT Fiche Fopsents are e stsipaedbiolr 2

acid, mal efic®aci’d

substitut Bl SHEe 150 nalitlelkd dTGneRASN: 150! & waf 6&&5@%@%& bRARE! '215‘3
re by

acyl ating agen%dé_ i s char ac%erl zed as a pol ysucci na hydr ocar

substituted sBEIRERRRYE 1993801k geided arditht pententipare cadlesiio dA@ °*Botnd of an
unsaturated ceeb@itddCthasphl Ofilidlend, v ahhyRsi sapbRachist n‘(qn%gh ofg ppke of an
olefin ponrreMgg %qvc_hl orinated anal og thereof.” The ol efin nononers from,
whi ch the ole “ﬁsg 1 Nwed3ar e derived that ultimtely beconme R6 are from 40
to 500 carbon atons and preferably from50 to about 300 carbon atons. As

not ed aboye, h grggar bon- based substituent R6 present in the Type | 15
acyl at i nglige@&?—’%& ; 4 SWOR N pol ymers or chlorinated anal ogs

thereof, The ol ef iWidmRRGMRIGbS OReMvEMaleh BorbddfiloR RBYIBNLS 4R fergler i ved are
pol yneri zabl e ‘ol efins and nononers characterized by having one or nore

ethyl eni ¢ unsAFTPSP ROBHY copinp reagyve dasip fetiearlitl cTheoRmmEresctiisch as
ethyl ene, propagicefuggtidastitgnenedns haoBkd e AARyOH4CPRscht (RfaciR! Yokl 7ni c
mononers (usual | %it-qtlgefi ni.c_mononmers 20 such as but aéi ene-1, 3 and

i soprene). Us%‘gft%/aff SRSEAR PEioE OverPasinge apq firthes| By ke reactive jBasicol ef i ns

char act er3(z edfubgtionhiity pid@s e irftd the Brergkiab Reactfon ClAR KIQURY Bf an vEbh&N | nt er nal
ol efins can al so serve as nononers (these are sonetines referred to as

medi al ol ef i n¥J"PORHH 1 AN FSeRtisobRsiTeiuactiopdity dethe oW rhapiag ofokaral |y are
enpl oyed i n ciohixpatdrioacisi th term nal olefins .to produce ol efin polyners
whi ch are interpolyners. Although the hydrocarbyl -based substituents may
al so i ncl ude aromat{ ¢ grogps™{espetraM+-yCobeny Ca@iypscand | oner al kyl
andJor | ower al koxy-substguted phenyl groups such as paradtertiary

but yl ) phenyl groupsWMImngmpsC@@@a H8 woul d be obtained from
pol ymeri zabl e cyclic olefins or 30 alicyclic-substituted , polynerizable
cyclic olefins. The ol efi nGfbl yrtéa€0axe usual |y free from such groups.

Nevert hel ess, ..ol efin, pol yners derived from such 63
The ?{-hydrgxystganc acu:fi ?s overbased using calcium hydroxide and carbon

25 dioxide. A calcium salt of 12-hydroxystearic acid is formed along with calcium

carbonate. The hydroxyl group is still present within the calcium salt. This

hydroxyl group has reactive basic functionality.



- 8 JAN 200 WD U1114433 PCT/ USUU 21834 i nterpol yners of both 1, 3-di nes and
styrenes such as butadiene-1,3 and styrene or para(tertiary butyl)gsua e
are, exceptions to this general rule. Generally, the olefin polynmers are
honmo- or interpolynmers of term nal hydrocarbyl olefins of about 2 to about
16 carbon atons. A nore typical class of 5 olefin polyners is selected from
t hat groupvomagisti ng of hono- and interpol yners of .t ermomasbynssefi ns of,
two to six carbon atons, especially those of two to four carbon atons.
Specific exanples of term nal and nedial ol efin nmononmers which can be used
to prepare the olefin polyners fromwhich the hydrocarbon based -
substituents 10 in_the a Iatlng agents used in this invention are

et hyl ene, propyl ené M5yt éntlﬁ"etﬂhf’é“ﬁ@sid comRsiiPRnare pRviined-28 hayisgene- 1)
hept ene- 1) octlem«vé_basmmﬂenahuymaﬁﬁmepﬂesenpﬁvérﬁeﬁ PheyRFOPYl ene tetraner)

di i sobutyl ene) isob L}yl ene tri rrer but adi ene-1, 2 bufadi ene-1.,3

pent adi ene-1, 2 pent(g e @etpl averqasssAmingwherriy Higireagverbasic functionality is a

2- chl or obut adi gigaril ordkcodddfpbiibnept ene- 1, 3- cycl ohexyl but ene- 1)

3, 3- dlneth%l-pentene 1, 15 . styrenedivinyl benzene, vinylacetate, allyl

al cohol ) 1nmet hyl vitR$) at St QYerased, hystiptyy Subsituted payboxels peif avherein the

et hyl vi nyl et hefeactinelb¥RIrhoekivha0Y ik 8h A&y Lupt dh@Se, . the purely hydrocar byl
nononers are nore t%% cal and the term naF ol efin nononers are especially

typical. Often the ®bef? meisbPyrriesed dispersys Mhereindhnteativry Sasiqfuagionality

pol yi sobut enyl s agnﬁﬁly)bmcgndra@)ﬁnm £8ipai ned by polynerization of a C4
refinery stream hayjn butene content of about 35 to about 75 percent by

wei ght and an i sobut® °86‘ﬁt‘*°eah‘ﬂls%‘\‘su§‘tﬂ§ﬁ%°h3’©@clé @BBowd BY- per cent by wei ght

in the prasence of Tae kAW sveafbdd a@xaﬁ@lcyﬁ%on&uqﬁl)a§m@£e§£nté%9 tﬁb%]tﬁrcluﬁiee or boron
trifluoride. These pal %épsobuten s contain predom nant| 'S, greater

than 80% of tHeR o(iBa)I &hereipn Ry synd; gotﬁ!ﬁ A insprengdengly een ofr he
configuration Kylaciebld gfeup, @HBnLehbstituted h:y&,l}jcg,p}% gl‘é%x Ul dddRunsielieySUY 21834
The hydrocar byI substituted succinic acylating ent iS represented by R7
and contains aYH{a¥ g@&l“b’?i alko&‘b’ﬁ?‘l’suﬁ’l“dd'lyﬁfé?ﬁﬂ’yl g’f‘)&mﬁféﬂu%(ﬁ"éps ﬂhﬁm@ften
about 50) to ahowjdr&eB)l SOIFEhARS FARo 530Qbof HoO bréd @HBthat #! Snd BaL -

4,234,435 i_s expressly |ncor§prated herein by reference for Its dlsclosure
of proceddres ForotPRY hyfagesy By is di macHve Wskc jurighenahtcemprising -NH, M is a

hydrocar byl - sub&ilj A4 QeboRaE GLIRtS sifade] Atdsilhted PfiabiTte R Gn b eREL NG Sn PT €par ed
therefrom The Type Il succinic acid acylatihg agents can be nade by the
reaction of mdl® ‘irefgi?fHert?ﬂ% mal efic acid, or fumaric acid with the

af ore-descri bed ol ght feROdvéiBRied aﬁaﬁlel(mﬁ@%\anwréa%ﬁvepﬁﬁle%én Rhignfgd to
above. Generally, the reaction 10 involves nerely heating the two reactants
at a tenperat lH‘é‘ O {56RMdary sEne, {SoPraRigRdt by Qyowasing s ypiae. Amingh inshide ol ymeric

ol efins, as Wwahénoasingd HdWoEEMRAEs. tm%ﬁndéﬁlgﬁtﬂéraﬁﬁﬁ%,r&%ﬂ@eﬂlpﬂﬂg pehygar boxylic
acids can al so _he use | n_anot her enbodi nent e |l acyl atlng agent

consists of sUBSEIIEE: Griytips alipkpucgebstiniicd Cé‘ﬂ?ﬁh‘ﬁ%“\ﬁhéh@?%'ﬂ%ﬁ%te%stl t uent

groups are derziratedicf I’aﬂﬁhaia5stw§i1t)d€éhkﬁél@f§cy@mr@%Ioﬁlﬁﬂhﬁﬁéjs@l’utﬁt@dMﬂ ¥atdie of at
| east about 1200 /Mh ratio of at | east ‘about é) wherei n said

acyl ati ng agerﬁy%baj‘rpgmlfﬁél SHBYSS | ZETRABY trfé{dﬁ‘fl@%ﬁéébwlﬁﬁ n lleFFé?%’Clﬁ’c ructure

of an average sdmatidlsubs@tateld addphtitic]. SomattChbdlinfedd’ QRALIHAtic, eattmaaui val ent
wei ght of 2%ubst t uent Qroups The T ?%ale | | substituted succinic acylating

agent can?Be cHAFRGdherrRasclissupstignehalisydice pdchefgreayflic-subsingted aromatie of two
groups or noi eiigs, an-ﬁh@nfﬂers‘éﬁlr@’do&ﬂnﬁituﬁ@ﬂ et’ﬂ’xe 'aﬁm{c@fc% LRE cbikafiehdl naf ter,
for conveni enﬁ_g as, the "substituent rou S and is derived froma
pol yal kene. drogarnn suhstitnents GHWP%ﬁ prigens E‘P?thd@dwgﬂ@l?ﬁﬂsacﬂté! tlerived is
characterized thy macltb, dsniesdied aw&/reagm.cmbresyak&arbw@Is&m&uee{@loyegr sat | east
1200 and nore ggner ally from about 1500 to about 5000, and I\/h val ue
25 of at | eastMEHEUPYY. a§(°éhd°WraékY§]§I’?§ﬁanPI%flvw@lmtlabétﬂupﬂs@htaé—a@out 6. The
abbrevi at iaon MagLepr @3enl i dbe ws%tcﬁyﬁzdgﬁ_@izéﬁymére%lsg_b The number
aver age nol ecul ar wei ght and tﬁe wei ght average nol.ecul ar wei ght of the
pol ybut enes camSte- Resanee yeitdningis e 14 e ellinli nppolsnefianiporvajikids e
osnmonetry (VPO), nenbrane osononetry and gel perneation chromat ography
(GPC). These techniques are well 30 known to those skilled in the art and
need not be described herein. 65 45



- a JAN 200 WO U1/ 14433 PCT/ USUUI 21834 The second group or noiety is
referred to herein as the "succinic groups)”. The succinic groups gpanthgmse
groups characterized by the structure 00 X-C~—-C~ -X ~ (~B) 5 wherein X and
X are the sanme or different provided at |east one of X and X 1is such that
the Type |l substituted succinic acylating agent can function as carboxylic
acyl ating ageni/sussThat is, at |east one of X and X' nuspch@oeaedy that the
substituted acylating agent can form am des or amine salts wth, and

ot herwi se function as a conventional carboxylic acid acylating agents.
Transesterification and 10 transam’ dation reactions are considered) for

pur posed of this a§Mconvent|onaI acyl ating reactions. Thus, X

n
andlor X is us{?gtcfciﬂ\ﬁ uo’@ y O ofafeBsRl the@amipe’ mpeheee C'it‘«éfpﬁdéﬂérehﬁs one

equi val ent of fmﬁﬁlﬂm'lR.szWhH?ﬂh B SOINFRH '8d R keQeh dentt)
t oget her, so a.s to formth elgﬁﬂﬁ%men@ ydﬁ'ﬁg speC|f|c 15

d X ca
identity of agvdrﬁc%l?‘m)(' m’@?‘bi}‘BSW‘FF‘E hhydeocggben, obﬁ@IQ%b’-StlthMO\hedrp@Ihmt critical
so long as |t8111¢akji‘-§\ﬁ:@metcd doR6catdh, &r@d{ﬁf‘éroﬁﬂlep{o@xﬁ?d gll gtﬁ gd’dOEp r.gm entering
into acyl a |or?) Eﬁ\%ﬁ‘itl ons. Preferably, however are each such that
bot h car boxyl °P °6H's of the succinic group (|. ., both -G (0O X and

-C(O X' can enter T Qnﬁ@)éhcﬁﬂd Qéhtixt@@ﬂéaﬁrb%e cg@orp@ﬁan? ftahﬁ:a%nf%bocﬂc I ed
VI on-to-carbon

val ences in the 9,5? %9 C-C. of Formula forns a car

bond with a c&fHBn THtSY: FPethHé‘O%%E*D%Stwm%tblsgplewcmwmlcen@nWeso 5@ erh

unsati sfied valenpercrly 0ao28tiséi R6mdYASK; me or

di fferent substituent M,rou p) all but the gal1 }loﬁ‘ge]taksa%rcbg %?%h@g fJlusual |y

25 satisfied EPURYYCHAY tylt peatyl, hexyl, angh arefepably highes ek gnoups aWIaatoctmlg agent s

are char att er i(iaeiddihy 21l h e ryugt uccinic

groups (that |(s r%upgﬂlhgfﬁgg%ﬁ %g ?Igueéor%lcéﬁ VzH]Ig S}ﬁ? hjer %lkng val ent

wei ght of subSTIPLAt grléulﬁszqix’z‘1 Yo rr parcraes agmss@oth StraghSﬁtNlrzm WO

ul/ 14433 PCT/ Uﬁlee&Jgﬁﬁﬂs AT s CRok A IO m AT A A ENpoel gNt Of

substituent grou ? I s deemed to be the nunber corresponding

quoti ent obt af ’ﬁ‘é’g’ Dy ARV EsEYieARtiankng, & peilede fiom ﬁszyahdcertE ilm)m V\:hl ch the

subst i tuent | DutREdnVEY dndDRohbG ¢t afheVXﬂéyQE'ztogB cah BE T Q édtMﬁPBtP%r oups
e

present substituted succinic acylating agents. 5 Type
succi n c P nEhgouRy dhdesired, Ewa#d%ﬁét”?‘@édh%yuca ftlrmtlatlal \&mugshtlo oft

substltuent gpmumeaty $aiR0R: anslnk t;fadévmc\agaregenfatmt@fem 1%%1%98 J om whi ch
t he substltuegtlﬁr S are derived is 20 t hen that ype Substit ut ed
succinic acyla is characterized by a total of 20 (40, 000/ 2000=20)

equi val ent wei ght Sl\/[&fanﬁrtbbﬁhbltx&&'ﬂiongfaﬁ’ﬂﬁﬁc aIH'eJleailBHaﬁc %Bﬁgutgﬁra&hﬁ&l ar Type
Il succinic a%l ating agent nust also be 10 characterized by the presence

withinits st %ft‘ﬂr“& 33)‘ a4 B[OUR SN brgalaisd; g uBsagFaieshandsraighter bomehedf t he

requi reng2t s cfaid. HE)UEIQNE@|mesptﬁﬁdrﬁbxcse&fﬁ}z{i@wtﬂlgu@%mss Kfn ta#ﬂn%s ln'al\(ﬁg't i on.
Anot her reqwlgerrent for the T succinic acylating agents 1s 'that the

substitutent ofcSOFRP MR aﬂ%xﬂé“ﬁé‘éﬁbﬁeﬁtd\/e@nw @nd anopoi pad Kienlkenyl-

characteri zedsdbyutaﬂad MMnM’,I @ lashghe®havdd J)r%ao'?rtmﬁ’p%hkelnyf’subl‘éuﬁ?la}{@lb}(enes
havi ng the Wh %r,] My val yes di scussedg above are known I n
alkyl substituent. Specific examples of such monoamines include n- -butylamine, di-

n-butylamine, allylamine, isobutylamine, cocoamine, stearylamine, laurylamine,

25 mcthyltaurylamjne, oleylamine, N-methyl-octylamine, dodecylamine, and
octadecylamine. Examples of cycloaliphatic-substituted aliphatic amines, aromatic-
substituted aliphatic amines, and heterocyclic-substituted aliphatic amines, include
2-(cyclohexyl)ethylamine, benzylamine, phenethylamine, and 3-(furyl-propyl )amine.
Cycloaliphatic monoamines are those monoamines wherein there.is one

30 cycloaliphatic substituent attached directly to the amino nitrogen through a carbon

atom in the cyclic ring structure. Examples of cycloaliphatic monoamines include
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art and can be prepared according to conventional procedures. Several such
pol yal kenes, especially pol ybutenes, are commercially available. +8 JAN 2004

preferred enbodi ment) the succinic groups will normally correspond to the
formula - CH-C(OR 20 CH2~(O R wherein R and R are each independently
selected fromthe group consisting of -OH, --Cd, -Olower alkyl) and when

taken togety\@fyqf3z;and R~ are -O. In the latter case; thg JHeGiRIC group is
a succinic anhydride group. All the succinic groups in a particular Type II
succinic acyl ating agent need not be the sane, but they can be 25 the sane.
Preferably) the succinic groups will correspond to 67 - a ~aN 200 WO

|)1/14433 PCT/USUU 21834 ~O~O- CH C-OH- CH C~OCH2 -C-~-HCHz --C

~ . (X)) \0 \ ovgmexyBpinand mnicxtlopeetylaofineg X( A) Jycmheke(¥irhings, Pr okdthljlng Type ||
succi ni c acyl atf S ' he succini.c groups are the same or
different is vmslt I ﬁ%tg ﬁg] brdwlﬁéth%ﬂ?tﬁm%’ ) ttl-lFleﬁkae'rt ﬁﬁm@% °tea%8€%18'rrpl i shed

t hr ough converstbsgndd, peooetesuwstitstadh @d theeadcyelg-sbbtihueeds ubslonliphtxd succi ni c
acyl ating age ( i |l e) hydrolyzing the an ride to the
free acid or (?500?113%1& t% ?ﬁgA°¥L}e?§ prcg) ] %ﬁ’?ﬁlﬂ?dﬁ %c}'og%)fy nélﬂffsm?l&eé‘yb\ﬁug%g tW{jonyl

chl ori de) and/cwlopsetybotinesgpnt ppramppubsiitniedtgldatyédmiae.or fumaric reactants. As

Gt val ont et gt S Spteg LU M Bonioi R St s B o s

general I'y wi | laronGitinong exueedis Gitachydediertiiob yhet dneinorhiroged MTHE hlomage dngd; usual |y
ot oup. A r ange UGBS FRRRGes HordRE Y] SR BRiealRrdieheder 5458 and ore
general | y aboinchile Sused amimatit rifgsSespastatlly tiose deriveid roparapiekidng alERahplvei ght  of

substi tue gr T he f.or.eqoi it i.s clear th the Type |1
succini ¢ g?:yl act)? ?ﬁgﬂaggéﬁotwgén@gﬁ' @gﬁ%esug %{5‘}%‘% %‘Hﬁ’é"’a' E‘?PFHB&@PH‘?BYD 1R4R0) y
wherein R repnésephtiylarize. efiximgeseot aliphhpaubaftuted) hgtlbdliphiiic-sgbsbitited RO
represents on i ni r orresponding.to Formula .(VI]1]) Fornula
(Ix), or For rrugf(glﬂ%t%of%%g&éb%g@tﬁssa@%n% d\}%f‘,wﬁwas §7ej Rargget fhnéqé%’li‘ to or
greater than Ho&cyldhmilimer eyqotek grnisdtuedbodphtihingnepfant hiiehylvsebstitudgt coul d be
simlarly repraﬁggpjt ed by, for exanple) letting R and R9 represent nore

preferred 20 substituent groups and succinic groups) respectively, as

di scussedl®l sewher &mheg i suiabld nimpgdnedotipougnds e tiveepolyamires.y ThoYyadtnedi Scussed

pref o ence debihar S’ SEleBr R Tl §F SPrBHE ! RRER ofpd™ or each

equi val ent weipglitmioés igcibdst dlkyleme polgamings N-atityldtdd dlkyldnb@blypriedschRR68S are

based on the i -' : 25 _characterization of the polyal kenes from which

t he substi tueﬁ?ﬁgélhéﬁ%}%gesde P@éadr}lneé@né%?telgcxgﬁfqp%%’é‘gﬁo Ul/ 14433

PCT/ USUU/ 21834 W t R-atkalpdatkylene pohemirak ore repkesdhed Wrthefoanph e, a m ni num of

about 800,mnd a maxi mum of abou'g‘ué_g}@lgg%larel\I £ferred with an M value in the
17

range of from about 1300 or 150 oLt 00 al so being preferred. A nore
preferred Mh value is one

R’ R?
wherein n has an average value from 1, or 2 to 10, or to 7, or to 5, and the
“Alkylene” group has from 1, or 2 to 10, or to 6, or to 4 carbon atoms. Each R? is
25  independently hydrogen, or an aliphatic or hydroxy-substituted aliphatic group of up
to 30 carbon atoms with the proviso that at least one R? is an aliphatic group of up to

30 carbon

atoms. Additionally, within the repeating unit ~(Alkylene-N),,

, l
30 Rr3
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in the range of from about 1500 to about 2800. A nost' preferred range of
WMh values . S is fromabout 1500 to about 2400. Wth pol ybut enes,. gadAN 2004
especially preferred mninumvalue for Mi is about 1700 and an especially
preferred range of M values is fromabout 1700 to about 2400. As to the
values of the ratio Mv Mh) there are al so several preferred values. A

m ni mum My e of about 1.8 is preferred with ar | ues of
about 10 1.‘%@%@{% about 5.0 al so being preferred. A sfl{llqﬁsn(}cﬁzrléégpreferred
m ni nrum val ue of MvV Vh is about 2.0 to ~ about 4.5 also being a preferred
range. An especially preferred mnimumvalue of MM VMh is about 2.5 with a
range of values of about 2.5 to about 4.0 al so being especially preferred.
Bef ore proceeldP§igt 50> of Meret he R ifi indepensiensly hyfirogere opent gliphkiene diyfiorym whi ch t he
15 substi t uentup@fiid@ Rlighae 4880 %@ 10 3d catBRULA e Poi nted out that these
preferred characteristics of the Type Il succinic acylating agents are

i ntended to be und®rsMNodlevlaed Belengpdiysmines naepanciered fmrdpadepémrdent. They are

intended to bg L BY&Rhed, bulyRGenoRRRARES I b %@Pp a_preference
for a m ni num of 511%%%0? 1. %"sﬁ%ci Hic grgsﬁ sgpédeerngﬁe)ocl]yw va ’e%etef\lty\}\%]lc‘goﬂf of

subst i tue_r?t giBaps 9 nbhe hiske hemelogiowd priatddehetenoxchit Lraninds 80h Ms or  Mw/ Mh.
They are intepdaditQ He Nﬂ-@ﬂﬁegﬁﬂ:[suﬁsﬂmielaepdf&ﬁﬁ‘x s blAl1so [n2hua&? a%%clcﬁi’c when a
preference for a mnimumof 1.4 to 1.5 succinic groups I's conbined with
nmore pref err etk@PRlened BFh MRlyaRtED areMgthNeedinmime c drethiyleattiionino f((DBTa).er ences
does, in fact yic@oReditRemis | | frEirdf t heL, @or J d%(g} [ s of this
conponent . Thl?se, %t%he \(arl.i oushpar ?;’rret esrdgq‘é’?%&FhE{)g‘%“ﬁg’d t'o 3&3@%%% wth
respect to th&msdpienediamine.25 partdprenyéanetbtednrioe, di s cusseethpeteposaniat,so be
conbi ned Wthh&ﬁ&ﬁ{lerﬁﬁép@ﬁﬁh&5&t&&yieﬂ£ﬁl§x' fdrther preferences. This sane
concept is intended to apply throughout the specification with respect to
the descri ption offliphafiemploas ghinrishy soadepeisg tvaior ore picthe hovesiptednd t he
like unl ess age@die’ Ahited A Rinithdy GhfRl dsY r or apparept. The
pol yal kenes fr(g)}?ﬁ whi, chet he _subslﬁ t ucglﬁtgsg?rgﬁlg%ﬁgérse%g\?? Ve gereOfBg'e.

homopol yrer s #frgdaseribed pelvymiaess of pol yneri zabl e ol efin nononers as

discl osed wi thin Benahiohsyanfits such b lfile bR MR (el U 21834 1 n
preparing the Type I'C succinic acyl ating agent, one or nore of e
abovedescidi beRP!{BIReS| e dessribes inedeeailoended thh heading Ethybene Axgineli 1 Kelict ant s
sel ected fronphhergrupsRERIS EhER AT % e -'&{'if' gy s of the
general fornula "IX(O %@tcﬁ- O)g(' E% 1‘3@ \’Mzﬁégir;:%lgln.’ o!i(r?dﬁa%gsc%fg’as defi ned
her ei nbef or e. InpFsgieasedinblisherseNew York @96id Stdimehiaminee arctnzast eonwériidntlpe one or

DT @ COMpOUNUgeGRRSRORALRA drarbiR, i Bhha Rroe XTI ~
wherein R ang&e~ ar_%,Stas previ outs y di‘?ﬁ%%ﬁ%?%ﬁ%&??ft e malefic
or fumaric reXOtARftiRing Vith paingwpetingreagsngsuch wsravates, ammohia, regd. effhese anhydr i de)
or a m xtare @fetibMOreQic hQhdPo8ucRbn b j . ke usually
preferred over tlh,e feurr;alri c%agt annt S %gn é%gglxt eS{ %Oﬁﬁg@%g’%pgwﬁ%’?%sr eadily
avai | abl e and™gdrdre icxcligetradensationppraducis atich yas riba @faetiesdribbd tpiperaioky al kenes
(or derivati vggylgﬂ%ﬁd;@me EoRbepaterf he Type |1 substituted succinic

acyl ating agent. e especi al IP/ preferred reactants are malefic acid,-
mal ef i ¢ anhydri de OB dsahihbivnss af Retyaiines guixtmgware thoge wsleing from yirigpidg ease of 15

reaction, mal&HtheCabdPNSEALEE pWlyhrhind! Mrlas]}’tol?&vg AP whal Ao RAD Gereq TOT ©

pol yal ke RS apd one or nore malefic or fumaric reactants can be reacted
accor di ngr;& to &RYyamine datRmsy) Ix Bl pholerapalyaming yowerateranthy charadterizedt he Type |
or Type |l acslhabinglesd@RRtiioOlsudlBeRNBHRETE by WERh i d Lpg the
succi ni m de dis erggnt, t he hydr tgggr byl Su&){'i tg?%giléeﬂgf;?%@ogeg%]ati ng
agent is 20 ,raé?a_ t208 i © HYRIGH S@makoRfi sach Shylqns polyamipsibagomsToteaisadifsem t ut ed
succini ¢ _anhiudé Ddg, Ciakidy RBmbaf)fof BBfor, Hex O5dlghabd 1108 £ &ACKEAnd rect Y
with an ethyl ene anmine or a condensed polyam e al though in sone

ci r cunst ancesS Y #alP HE- efe'sPLo8im RercpRtniffogeobycwrighsof 33 hbardrhysinsideatt o t he

aci d bef @oe raactdrani kdtRiokite @icAB®malobr blyGh OF WIR LARGES cohdinfBY De
desirabl e torf{%repar-e t he 25 substci tﬁltagaagty};%i I’)lli C a%:{imé by g%r?g totlnlglgr nmeans

and to use arf°8¥i §-2pPephichid B¢ s (rest GrehablynPEASL). R-7Rfe T5Tdece2k74%n any
event) either the acid or the anhydride nmay be used in this invention. The
term"ethylene amne" is used in a generic sense to denote a cl ass of
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pol yam nes conforming for the nost part of the structure 30 70 - 8 JAN
2004 WD U1/ 14433 PCT/ USUU 21834 H2 N(CHZCHNH) XH Rio in which x4 & JAn 2004,
i.nteger of froml to 8 and Rlo is an al kyl group containing |I-2 carbon
atons or hydrogen. Thus it includes, for exammle_ ethvl P'~ r~iam nP

di ethylene triamne, triethylene tetramrie, tetraethyl ene pentam ne)

pent aet hyl en@oingasam ne, etc. These conpounds are di scusggedsionigpne detail
under the headi ng "Ethyl ene Am nes"” in "Encycl opedia of Chem cal

Technol ogy,"” Kirk and O hmer, vol. 5) pages 898-905) Interscience

Publ i shers, New York (1950). Such conpounds are pr epar ed nost conveniently

by the reaction of eth | ene di T rocedure -
results in th&" e%@'&‘i?&lp T5Hgs A C&Eﬁka‘f“@%?@ﬁ %é‘gB‘erbf W@F@‘Ie ani nes,
i ncl udi ng cycﬂ“hm mﬂ@d&m@hmﬁﬂ tmttﬁﬁlklGiicSudSLuybhoaSoqﬂbxﬁemﬁme&\Etﬁﬂdhtdéese

m xtures find use thl i nventi ot her hand tlsfactory
products may Blgerﬁﬂ?eazinﬂé' ?‘fl ?}wagﬁg’y@qﬂn?f?nﬁﬁﬂ ghyéet“ﬁ%r/l Cﬁﬁ?’ﬁgg

efSPeC' al 'y useful ethylUesel abitey foiothis’ ReABS nﬂ?fbe(xﬁdhtﬁrfybnafsheV\&bbe-as

ef fectiveness  as ersant, is a 15 m xture of e ene, am nes

manuf act ured BORRA HVERIE Heaing bR arHHOE Ha BRRAHCE AL TS

m xture of 758arkadyNeitidder b@éxiwn&mam cxﬁﬁ{qdﬂgmei dwlkmye&dm @BINE cattionhas been
noted that at |east one h% % a ch emd[c ﬂ,u val ent anount of the

et hyl ene ani n&°F&MP 3P4 PR FR08R 20mSs tA44HoBY s tREAHAUNEG AT URAY R Aust be

used in the zaymdafb@ssw‘cmlcpwdit&eanaycaﬁ&lc&f&woxcylamgodgm WivtitRinl @gpect to
i referred to uyse thesg@react ants

di spersant properties and general IS

DUt val eht PRSHRG SAHB AReor fstideics, o0 e e et SoUr Brecaoy

equi val ento of hpdidaibyl groesd, suclelarumnaafgmddsﬂﬁﬁa 1hay 60 baboh weeE aid tHe success,
al t hough there ears to be no age attendant upon the use of nore
than this armﬁ‘ﬂ?rp? a@mclﬁr&ﬁti ?:q{om"g)qtﬂ%g(i\?aglﬁ’@f Mt the et hyl ene amine 25
reactant is upon theanickfRRBy peadite@ntmbddifent, HBEMKAYbgbd@Uamitet sOgENs per
nol ecul e has four e Létyval ents per nole. In the reactions that follow the

anine i s B31VIPSHE “icsmﬁ‘f’i‘éfér st ood that the B3NHz is an ethyl ene ami ne of
the structure HZN( CH2CHNH) xH wher eRR%B X are as previously defined.

30 Rio 71 200 ,ULl/ 14433 PCT 834 The reaction of the
process itvol \‘75%‘“3 phi t‘ﬁﬁx\g dfichy gﬂ)af”'er(&gﬁé&%%é ri8at AERPaES SR ons ar e
such that thi soneadisg frbs IDQdiTBbtﬁhdS@Sarbdn dt6m{ gidrpeeferably esuimedloy26 daft@dnf i r st
D P T e g 0 R RO Whiein 12 is S b ac rdup cohthming Hroim 10't0'abour’ O ML ! O
of a half 5 aff@é 2 phatic group &
50 carbon atoms and preferably from 12 to 26 carbon atoms, M is a metal, A is
carbonate, sulfite, sulfate, thiosulfate, phosphite or phosphate and x has a value of
20  from 1.1 to 40. The metal overbased amine is prepared from an amine of the
structure R'R?B! wherein R’, R? and B! are as defined above.
These especially preferred amines for this embodiment for overbasing
include aliphatic monoamines, aliphatic diamines and aliphatic triamines. Based
upon the parameters of the amine substituents, three different types of amines can be
25 generatéd even though it would appear that four different amines could be generated.
When R? is hydrogen and R' is an aliphatic' group, the amine structure is
C\o-s0 aliphatic -NH;
which defines fatty primary amines. A non-exhaustive, but exemplary list of fatty
amines are decylamine, undecylamine, dodecylamine, tridecylamine, tetradecyl-
30  amine, pentadecylamine, hexadecylamine, heptadecylamine, octadecylamine,

oleylamine, etc.
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20 0R6 -CH- C/0 CHZ- ~) O+ H2NH3 R6-CH COOH CHzZ-CNHB3 O fol | owed t hen
by reaction of the acid and am de functionalities to formthe s__llj_ﬁc‘jp}w ?age.
OR6 - CH COOHR6 ~H- CCHZ-CNHB3 ~ 1 N -B3 +H20 O CH2- |Ii O The ftirs
reacti on appears to take place spontaneously (when a substituted succinic
anhydride is used) upon m xing, but the second requires heating.
Tenper at ur eYOW 44 t he range of about 80C. to about 208Cr/usIDRIS34
satisfactory, and within this range it is preferred to use a reaction
tenperature of from about 100C. to about 160C. A useful -method of carrying
out this step is to, add sone toluene to the reaction m xture and to renove
t he wat er. by azeot ggpi St dd j 2 Lndhgat befaore fhere s also
sonme salt formati on@%ﬁ%eg%@e%}éﬁgwﬁ‘gﬁlﬁr @i(ggfﬁ}ﬁgﬁgfaggﬁ Ii”elsea(r?1 a:ﬁﬁféﬂ‘%%c’ellpl or Type
Tl succinic dikgpBlsanstuieds simlar to the overbasing of the am ne as '
described above. The digpgr.antic REeERIsRY al so i nvolves an excess netal,
an acidic material, a pronoter, and a’'reaction nedium For- the dispersant,
t he pref err ed THitmctagris ddipbetisi wmethslenesitimim and is peglable draax akFCead or t he
preparati oy ofpdmsiseion | .l hzing the Type | succinic

acyl ating agent and tggg%%cﬁmgw%&%gﬁfo? ows. 72 - $ JAN 200 WO

U1/ 14433 PCT/ USUU YhesR* Bdtudpeen ¢BFH -is RANHTH):s o biffeenytelestiocirom cheanhydr i de
havi ng an aci ‘Bre@%ﬂpﬁﬁjn&f the QQu ARG o B gﬁ-%éal ent wei ght of 560 was prepared
by the reaction of a chlori nated -poefyl sobutyl ene (having an average

nmol ecul ar wei ght of 1, 650satiphatic SHI@HDaMHcontent 5 of 4.3 % and nmalefic
anhydride. To ya;dHxt : Mo} 1 he | yi.s succinic
anhydri de and “gufsc?%asﬁ{lgq%ph%rtlg:gglr[%my%??&%wé?eTﬁggg%idﬁg:#fge?%%g?]@?dx 149 parts
of an et hil en@xamptae torgsoeiatedhesspmp haink avill boippieniaed laGaihihdelisalosiee. t he trade

name "PAM H'. This m Xtg4f 8t & o 91 QI ghEELal | of the
water fornmed in the react ﬁlgﬁg%ltr%g‘g}%ﬁvﬁgs E%%’?glga?é]raoﬁsg%%@}ﬁjﬁture at
this 10 tenpefhamine stctpiedur e renoval of the last traces of water. The
residue was diluted by 44 p i fixwneral oil and this oil
solution is found to had%soaﬁélhltatﬁcrlgggﬁ%gﬁgﬁ?ao *2.5% Added to a 3 liter 4
neck flask isThidzgugagetis N-giphatiscdipropylematrisinirofant hie awiiohle dotra AKED Zype |

di spersanis 2@.patds0f a pol ypropyl ene tetraner substituted phenol 15 and
50 parts of the above-identified polyisobutenyl succinic anhydride. The
contents are heat ethet @mougoof aming imthgefihal aretal 4erragd sming Tomperewalant ) of
sodi um hydr oxif@afg!thekegetiol MR RN a 8 Wetls gur face at
1 cubic foot per hgur fcocr O45 rcrllﬁnué esE&I;ﬁ;eeﬁo“t%h£ste}grn%8q8§§#8ipﬁrézﬁlgtn%nt's of
sodi um hydr ox§@htapisfeadiicld 0AQ perecar, bushmore prefarabiyt 20taidAigeradnt. 1 cubi ¢ f oot per
hour for 1 hour) Imp RO &s@d e O r jvely. .Before the
addition of the third incr ément %b"zf'?%' g%?%%&%sf ﬁéd&?ﬁéﬂnctp%%%?t ’P‘geng%ead. Then
100 part s2bf &¥araiench e reyribered jmatesidti e Conbdntienat avdsbased matpritiorard vellhour s.
When car bonat i $n frhdinsiaeBine ‘2tsPahd Tt ide it Q.S d. The
contents are vacuumstri pped’ngo__ lséploé: %éérjl e‘%@“ﬁi %%léjigthggre’s hggggr%lre?:ﬁr y. Total
wat er obt ai nedYeyonigp sysiamschargiierized hy e metal gontent inl exeese df thet Whivie wauldr oduct
havi ng a % NagsBfksés Qccogiingggc- e séﬁhmg? d Qﬂ@l‘nc&ﬁﬁ:f? by {'cu@.]; a%:tlh%' A
specific exanple for the preparation of succinic I spersants utilizing the
Type |1 succi FEENGESTRAURH Epagiekith thednatte The wstah guasbhs¢dsamie {4) fiims. Exanpl e

(B3)-2 25  from those of the prior art in that, in place of the acidic organic compound there is

employed a non-acidic, non-reactive compound containing mnitrogen atom(s), as
described in detail above.

‘The amount of excess metal is commonly expressed in terms of metal ratio.

The term "metal ratio” is the ratio of the total equivalents of the metal to the equiva-

© 30 lents of the acidic organic compound. A neutral metal salt has a metal ratio of one.

A salt having 4.5 times as much metal as presenf in a normal salt will have metal
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A mxture of 510 parts (0.28 nole) of polyisobutene ( Mn = 184S; Mw = 30
5325) and 59 parts (0.59 nole) of malefic anhydride is heated to %gg ZUﬂ_‘hi S
m xture is heated to 190C, in seven hours during which 43 parts (0. e
of 73 - 8 JAN 2004 WD U1/ 14433 PCT/ USUU 21834 gaseous chlorine is added
beneath the surface. At 190-192C. an additional 11 parts (0,16 nole) of

chl orine i swaddagssover 3.5 hours, The reaction m xture pEnshétefaed by
heating at 190-193C. with nitrogen blowing for 10 hours. The residue is the
desired pol yi sobutene-substituted Type Il succinic acylating agent having a
5 saponi fication equival ent nunber of 87 as det erm' ned by ASTM procedure
D-94. A mxture is by the addi_ti nof 10. arts (0,25 equrvalent)
of a comnerci 81 ?ﬁ%?&r@mﬁle@t’? r?yl"’éﬁlé”’gg ﬁ‘égveﬁg‘\??% 1&%(5’6%‘“5“% BSapout 10

ni trogen at Orrﬁc14ﬁefnafmhle§ bbteriploydd. 3Hcpza=rvt=,zsa fetaltatie €4l bedekinél) By dfulogparts (0. 25
equi valent) o L tuted succinic acy | ati n%ﬁgszor} re ared above at

138C. The reagotl?et %f’ rhét% v %"ést%fdhetrﬁ 4l ghe &8t ri pped by

bl owi ng wi th mid s0@eaomENg the agkhio Rofibatntl €rte Sovkibhiedr @A) bp thel reddnt he
filtrate gffs an oi| sol ufron of the desired product An over based product is

pr epar ed t Hiventip) Swpiqafly gontaip, 1 d 4 #0 pepiyalipis i metrd P’ffr%%‘éé?ﬁ?@’“&f(mﬁﬁlarrpl e.

(B3)-1. In orege) ifd PEEfBIE m@ eqaméms:maweﬂgmecﬂfme canRoskdi on of a
nmetal 15 overbased J(m de, or ,functionalized polyner) it becones

necessary to PERAeqaRyng jogny 6P NW%X(XB)"PYPWE‘S%%T“‘IG%L& based conposition

that contains r eaC’tHe\tﬁsrbi@Scbehez@vcaﬁstL{B@)t geffialyl & ¥xpreQed HeerBagtaitomm of (A)
and (B), vmth %A%]Fbe n acr di.c conponent and (B). bei n%tthe basi c

conponent , ??Eﬁr Oté& SUWmPeET i§ e 4mouRiof 6‘“9\,{9@1’? fosig geRYdrqe8lofip) such

that all I(he aﬁadetltbrfeumf&b anaf !hE)bv&fJasédAt)natbﬁial’E Bistdityy TEO BSUER Gf ad@N (A) i's
(Al), the pol ¥ol efin of resent in the netal - containing polyne

conposi ti on ab*FEEH p?”%‘“‘&i“%@éﬂﬁ? 1EFaiplgt TRt Dassrnuaber is detemniag By at from

0.1 to about GOt oREERANGE. ovBHHARIAI rfnht&‘ihl 6% ANTD) efor@bI hmo&ﬂ%)uﬁac(ﬁ)
reaction scher@lare as_shown bel ow. +H2N *""NHR ( Naz x O (Bl) (A1) M\HR

(Na2COg) x ( MefRPUOB e Prrmoghang] §lsss)an ugicator. EW?XRF@E?GA%‘M@W HEAB3 ~n~~ O

,.» O O (Al) invention generally has a total base number of at least 20, preferably 100, more
15 preferably 200. The overbased (B1) generally has a total base number up to 600, _
preferably up to 500, more preferably up to 400. The equivalents of overbased (B1)
is determined by the following equation: equivalent weight = (56,100/total base
number). For instance, an overbased (B1) with a total base number of 200 has an
equivalent weight of 280.5 (eq. wt. = 56100/200), The equivalent weight of amines
20  is determined by dividing the molecular weight of the amine by the number of
nitrogen atoms in the amine.

The overbased materials of the present invention are prepared by reacting an
acidic material (typically an inorganic acid or lower carboxylic acid such as acetic
acid; preferably carbon dioxide) with a mixture comprising the amine described in

25 detail above, a reaction medium, a stoichiometric excess of a metal base M, and a
promoter. _

The metal compounds M useful in making the basic metal salts are generally
any Group la or 1b metal compounds (CAS version of the Periodic Table of the Ele-
ments), as well as molybdenum and tungsten. The Gfoup' la metals of the metal

30 compound include alkali metals (lithium, sodium, potassium, etc.). The Group 2a

metals of the metal base include the alkaline earth metals (such as barium and,
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PCTI USUU121834 OCa 112 OH (CaCI)S)x (B2) OiNa Il OCa 1/2 :Qg)x
(Metal -containing Polyner) OR\ . rt CH2CH2ZNH~0CH2CH2NH2 (Na2C03)x O (B3)

‘"' 00 .,. R--f-CH2CH2NH ~oCH2CH2 (Na2C03)x O d (Met al - cont ai nL ggJMolI290¥er )
75 - 8 JAN 2004 WO U1/14433 5 (A3) 1 Ca (B2) + ~ Ol 2 OH (CaC03)x .Ry
1 OCa 1/2 Ol (CaC03)x Metal -containing polynmer PCT/USUU 21834

WO 01/14433 PCT/US00/21834

_preferably, magnesium and calcium). Generally the metal compounds are delivered
as metal salts. The anionic portion of the salt is hydroxyl, oxide, carbonate, borate,
nitrate, other such anions or mixtures thereof.

An acidic material is used to accomplish the formation of the basic metal

5 salt (MA). The acidic material reacts with the metal base to form (MA). The acidic
material may be a liquid such as acetic, nitric, phosphoric, or sulfuric acids.
Inorganic acidic materials in a solid or gaseous phase may also be used, such as HCl,
SO, 503, CO;y, H,S, or P20s. Some of the preceding materials are not technically
acids, but anhydrides which become aéids in the presence of a protic material such

10 as water. Preferred acidic materials are carbon dioxide, sulfur dioxide, sulfur
trioxide, phosphorus pentoxide or mixtures thereof. Most preferably, the acidic
material is a gas such as carbon dioxide. The acidic material can be envisioned as
" AH and the metal base as MOH
MOH + AH — MA + H;0
15 Typically about 1 equivalent of acidic material is employed per equivalent of the
metal base.

Several rcprcsentati\)e examples of the formation of the x equivalents of the
basic metal salt (MA), from x equivalents of the metal base MOH and x equivalents
of the acidic material AH are as follows. It is understood that before CO; and SO,

20 act as an acidic material that CO; and SO, react with water present in the reécti(m
vessel to form H,CO; and H,SO0s, respectively. It is also understood that calcium

oxide is reacted with water present in the reaction vessel to form calcium hydroxide.

1 equivalent 1 equivalent 1 equivalent

25 MOH + AH > (MA)
NaOH + Y% HyCO; > V2 NayCO;4
LiOH + Y2 H,SO; > 1% 1i,S0;
Y2 Ca(OH), + Y2 H;CO; > CaCO3
12 Ca0 + ¥ H,CO, - CaCQOj

30 NaOH + 13 H3POy = 13 NasPOqy
14 Ca(OH), + 13 H3PO4 2> 6 Caz(P04)2
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76 - 8 JAN 2004 WO U1/14433 PCT/USUJ 21834 O ~ OCa 1/2 H ~CH3 + OH
(CaC03)x O(B1) (Al) OCa 1/2 ~H~ (CaC03)x -CH C=0 I\/btal-contqitpugg 4
pol ymer Exanple 1 (Al) + (Bl1)' 5 Added to a 2 liter 4-neck flask are 3
parts (0.02 equivalents) of a maleinated ethyl ene propylene copol yner of
the product of Exanple (Al)-7 arid 18 parts (0.01 equival ents) of sodium
over based awDAB144$3 t he product of Exanple (Bl)-4. The cerieswsisar e heat ed
to 140C. G| in an anmount of 287 parts is added and the contents are
stirred for one additional hour. The contents are filtered using a 10
filter aid to give 590 parts of clear oil. Analyses: 1.46% NazZS04 ash; 13.6

total base number.yixagpl 1)+(B1): Ci@&i: 0 a2 liter 4-neck flash are
438 parts (0.025 equiva e%q[ugva%@ %‘f a%é%%ﬁfA% natheH per?sﬁrﬂ}llgr%% rﬁ"ra%t]ﬁ?loléﬁ‘e .
copol ymer of t@avahntschi MO fvitx aqpyaen(sMf )AH] the382tipmist s di | uent oil and 44

Brarpl 6 (B 1) 4. The cankants HRUTMEPRRTEBAE G nel'a For 3 hours. The
i R showed no Mikeycts iofle aqddia knatdrialk 728 atsmtie'usisafhﬁ‘hﬁ?)gﬂze@nﬁszt@rgaﬁ Al\ghggzed ESI ng
afilter aid i 45, parts of ear..0il. Anal yses:  2.8% ash;
55.0 total balek SR 8fr&“fbﬁnaw'-S“gj“ﬁmf%é*&"‘\}i%“@lﬁ‘fﬁ%% aiﬁéﬁ*) SRy 21834
Exanpl e 3 ( Alps well 82)ixvhetd @tbreof) lﬁeflarabliytﬁeirs cébsraek flaslk are 3?0 Earts 80.?2 f
equi val ents) of a | ei nat.ed et ene, propyl ene. copol ynmer o e product o
Banpl e (AL)- 7. ARB bR EF she GRBPRE R e aegh? Butpoanenebpoel o

cal ci um over base thectsib oneydl icompaitibnof Théeropfotdiiee qufte BveRphei B3yl over
five mnutes.  The Iet%eratur.g i S {)ngﬂreas dto :GL!EO-lG C, and held for 3

( LA

hours. Dil uent™d1h BHOF 5 Fridsne SHCLPREN S, & BT URH Y CORPEERERTiYS ed at

150C.  forl@an dddistiboofduithie prombudes i§ uhden ViSghaitSZ.0F18M, 2, 6950 10pRIENt S are
Rgzil I/Islatser ed. 291'&9649 Tthgs% ixtlclhgz{g tﬁg a?c%g(')shlcta%& p}tlerllmgljé: ;?rgxtngtrclrts,Swl?icr:ﬁa arg ggefgr}eld.t ered.
The alcoholic promoters include the alkanols of one to twelve carbon atoms suth as
methanol, ethanol, amyl alcohol, octanol, isopropanol, and mixtures of these and the
like. Phenolic promoters include a variety of hydroxy-substituted benzenes and
15 naphthalenes. A particularly useful class of phenols are the alkylated phenols of the
type listed in U.S. Patent 2,777,874, e.g., heptylphenols, octylphenols, and
nonylphenols. Mixtures of various promoters are sometimes used.
The reaction medium in which the above overbasing reaction is conducted
cdmpriées at least one inert, organic solvent (mineral oil, naphtha, toluene, xylene,
20 etc.) for the amine. Preferably the medium is an oil such a mineral oil; alternatively
it can be a volatile organic solvent. The use of a volatile organic solvent can be
desirable when it is intended to strip off the solvent to replace it with an alternative
solvent or even to isolate the remaining solids. The amount of the reaction medium
should be an amount suitable to provide ready solution or dispersion of the other
25 components during the process of preparing the overbased material. .Typically the
reaction medium will comprise 15 to 60 percent by weight of the total composition,
preferably 25 to 50 percent, and nﬁore preferably 30 to 40 percent.
The reaction medium, however, should be a material which does not form a
soluble salt of the metal base described above. The function of providing a measure
30 of solubility to the metal base, so that it can participate in the overbasing reaction, is

accomplished by the use of a catalytic amount of an organic material which is
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10 1. 9% CasS04 ash; 5.7 total base nunber. Exanple 4 (Al) + (B3) Added to a
1 liter 4-neck flask are 525 parts (0.03 equivalents) of a naleingt g 2o
et hyl ene propyl ene copol yner of the product of Exanple (A 1)-7 and 60 %
parts (0.06 equival ents) of a sodium overbased di spersant of the product of
Example (B3)-1. The mxture is stirred at 140C. for 3 hours in the IR To

t he cont ent¥0P4l44dded 100 parts of.diluent oil and stirrdmgpoimsmont i nued at
150C, for 30 minutes, The contents, which is the desired product, are not
filtered. Analyses: % Na2S04 ash 2.8; total base nunmber 25.6. 20 Exanple 5
(A2) + (B 1) The total contents of the product of Exanple (A2)-5 are added
to a1l liter fHbawkopRnRgalal wil oAl &Q@nrﬁésaﬂ%&&dqﬂameshem@%ect of
Exanpl e (B.1) di ssolved in 150 rts diluent oil 1s addéd. The addition

i s exot her ni cSOILtblelse‘@re@sommefbmcﬁmpré@m%@aqcml@atzaMntac@w matereal gght ents are
hel d at "150C. 4 acararngyﬁwm@w s%n%a@l a&hlgﬂos%seopmﬂd wferrﬁ{}%emnxub\é@éuéa' les.” An
addi tional increnent’ of arts | uent oil i's ad and.the contents are
filtered to giuganig afjﬂ@aa@v Py akyigiesig The pmeynt o this ofeapia Betetialpase
nunber, of 31 (ifcicic mterANGR P HD kAP S PIELURHLERIADA, Ryaaple 6 (A3) +
(B1) Added al L flask are arts of the l'actone of the product of
Exanpl e (A3) rzzeaniwlﬁapwmﬂ alnh‘é“é ﬁﬁm@ﬁ@ Pomitgncamatior of (iBIpetd infad 100
parts tol ueney, &gpogﬁemms§ocﬁu@rr@nmwam@ Q‘Egaﬁlbﬁtwmrbgrs&'fa?getﬁat' ncreased
to reflux and h reflux for 4 hours e contents are then vacuum
stripped at 1hoaidigmpterisl itgelf bpginstte servioss thepimry or Asighificans substrgiafesi um

sul fate ash ige Lded %&ggal S& W(g Oa:? Sy123.
Exanple 7 10 A3 ' as%% O JAQ% . ungsl as ar @hgggko 9#:%%&5]( yt he

| act one of0 t h‘ée‘@btdﬁdb@ el Ermaplien, (am@,yrciﬂrablm Sptar 2 perggntt rFecpcﬂmeeéllam

over based_car payul £GnigSie Yhodnh 6t &@qduﬁtorgimﬁmmms ﬁ?c)an}o@e% |290 parts of-
tol uene. The contents are stirred and to refl and h 3
hours. An | R BessWely weikirdhyhtramine qoataieingtthe g0@ets mittogen@r adfur,5vhiah lén

addi tional 12,Har tanfed hﬁcﬂfa@f}%ﬁé aaau#@m s'cl&@%}gaﬂnc%%&ah% ggnsents are
held at .reflux and additional "4 hours. The IR showed a weak anhydri de peak
at 1815crri ~Pesedt hweighteprefseshld vatto chrénmd moRe Pegdhadbly el 6 neephrt s of t he
product ofs Exap gljgcrg),ygvcght%fﬁgq%efol | oned by refluxing Tor 4 hours.
There is no fur P change int IR The contents are vacuum stripped at
.150C. and 25 ni I IHaWE'tSeﬁPSﬂ%ﬁanhéﬁéﬂblyg teplnigyea | fgs mgkingdasia sais oh asidsf at e ash
s 18.6 and tobgk, RASE PRI sHOSR! AERRHENOL6H A, IReikdls; o7hRsgRtabl i sh

the efficacy of this invention, t he i nventive conposition of

met al - cont ai N3 1361 $A84.585¢ ééé?w By29.H2: BSA%BIH3.48F, 2%44\)311&13(52?399 along with

ot her C0rrponeﬁ&f@rc@de@né}'b%%@ﬁtoﬁﬁ@@ﬁ%’fs fbPthGk ¥i8c188hrels BY @RIk MG 169411 as
formulation. This 25 i'nventive test formulation 1s neasured against a

basel i ne 30or niPr Heirsiisclovye opapseific pritaple oatic wetbsplteoAhaiepchings,| oftREs®onponent s

of the test fgauiukalokdRd Bippfophiad BB tHeRBESH tRarRih Al Gile ﬂ?ésex(t/‘\)vcﬂﬁ% #xB). Both
the inventive test fornmul ation and the baseline formuilations are consi dered

to be fully fBrdleagidsdupnbed fehoiefesencesor nul ati ons cont ai ni ng t he

inventive conposi tg.Qag, %%asea/@ahnyam@lajnmea Bﬁm@%&&%%%h@ e?afsal ation
(CCS). This is a pr¢ océdure devel oped the American Society for Testing

and Mat eri al sty PIABAFIAE W)@Wewééheb%ﬁe a%% Fegaiean Pﬁ@udeéiegﬁdeluweﬁn 79 - 8
JA_N 2004 240 Ukl 14433 r%T 6&%&%@14 and adding thereto the appropriate amount of

the low molecular weight acidic material, that is, one preferably containing no
more than 6 carbon atoms. Liquid or solid acidic materials can be added to a
stirred mixture by conventional means; gaseous acidic materials can be added by
passing the gas (bubbling the gas) into a stirred reaction mixture. The

30 temperature of the addition of gas is not critical; temperatures in the range of
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ASTM D5293. This procedure is directed to a noderately high shear rate

vi sconeter which cozrelates wth engine cranking speed at | ow t enpesAak qoes)
and the cranking viscosity limts are determined by the CCS) as defined in
the SAE J300 Standard. The formulation is a 15W0 grade and the val ue
reported for the CCSis 5 the viscosity determ ned at -15C. and reported in
‘centi poi se WeMgl433Resul ts are tabulated in Table |. An rargrsovassnt is

evi dent when the invention formulation viscosity is |lower than the

formul ati on that does not contain the inventive conposition. ~

Formul ati ons containing the inventive conpositions are al so eval uated in

Fogi ster od 1 ARy SR EIL G o B ATKLBAD RS TECRT Y 43R ed o

eval uate the dsp@lslstcpfoo'rnmeonllb'endenc| es of APl SF quality engine oils
brought in contact r I ifs are
nmeasured on the rocc)j“ 5 aa O'E/?{E%?J]%ng i c;zg%?r\{/ligl Tih bg?&gl%{]ﬁ%rt%e%g%%%&o both the
rod and fil tedesxr&'&e@abmreamﬂvbﬁ:aademaiesﬁ’RzéB)MM)eWhirﬁmlm1STtati:loaatb (i.eAn

i mpr ovenent this te S th v ! posits are
| ess than%t he{}‘a%c %rg?afeds$¥ il létmfvg\lﬁgng atlcgo’u ‘*x%?ﬁ h ?eacﬁétw élogntc’ogflgcr? (ff

i nventive comnr)fnr tliogide tolprokide b sEfiremykrhbied maSanlt wheneim pBa selfiten Bocangp

1Exanpl e 2Col d _Cr anki i ts
~17.98. 611. SFFLEF frl%esﬁ%’cwn %‘%,E 139.%%%}5“%{%?5&%%% IF%S&E%%P@? 8‘%213 8 20
Wil e the i nvemtur dmxide,s Ibserheempdificatien, sulfity edeetizsairmaterial (emaregfeghered
ebod TNt S, bbb isBE oLO9E B B ab Bkt £ JRULAREALARNS wier of |
Thereforel0 it alssauztce) diesulfod es gtrovidd & hhibsulfae owvtasrtdl matcdalswhcrsmdAhar einis

i ntended to cqy uc ificati as. f t he
appended cl ai %éosu % %“'mﬁm”%o ﬁum”t hncr%& eyglmenta{'s&l%? ?Lﬁt%f)%glgr?f 'ai ni ng

pol ynmer conposomb1MOmmmlfem cmgulﬂa onﬂbsa%tlmmirdms euifnd&npdespbwrues;ﬂfeies

funct | onal | 2o PR SBESRR! SRt LRELERD Os(ifll RuRRLYIBLLCATRL! o1 ng, (A1)
an aci di ¢ funéli ofHrtz& mer or &8 uncttonal |ze Mefr conpri si ng
a polyol efi n h@nocmgmae tmdlmdfummcgloatﬁet ePhasphdmue duifivies nmiwdm p})osmonest er

function e v ry wei ght  of
at | east 00 Pi astﬂi{ﬂ? an’ aC| |aggfné/>b< % z‘éﬁboréa% s‘\(%E%L%car L%ﬁﬁé %bnt ai ni ng
i nterpol yner, dslaodjlsomm)ealmwménbeﬂza}\/quifgieaiméxiuulﬁdc sipetyl fulfxdevd@mﬁfmty of from
about 0. 05 towabohjllfideza cpdolbe1f%9 n I’clra\{: (él frogfc@m S l?ggs sui ZCHDOQIQnB‘ldS one of
sai d nononers S’élnga ot ol eeut ar st T phat e, St : ?ree
substituted sbq&ﬁmmel fatte padsn Addmomltsslfmﬂsaenu arsl xaethgddrocﬁcwr’@d:pa@uomp
containing 1ol & #8nd 8 ARS8 R, ALATB AR, WS R lcof iyl TONOMET S
bei ng an al pha, a- unsa REBhat T ¢ ati anhy e or es ,
t her eof , 2Qi dcebdmate berhagpdcialls aﬁtcemcut@dalbay:xd h@sxpmssmm:eulﬁjet ¢uerbasetcts
POl yIer i C St UALHGE 10l pddn RERAANY, BOLAI, OSOBRL 202 ABHEYEduIA | D
carboxy groups of said e a? a car boxy |c gster ‘group, said carboxylic
ester group héhei pgpvesion dfealﬁ’tte &vadbaqghasaltscof:amb@m@abmdiaubitﬂaeeselstoer r adi cal
and optional | b IZC_.est.er lic ester
aroup havi ng AaowERe Sysiihee AR Kt bRl By et SRURENA O
wherein the mols&625&tio of {a):(b) is (1-20):.1; or (A3) an ester
functional{ zed gol rSi I r tion product
ot | onas zed 9ol XIELABN b8 A ASHSIR AR o7 BArkli st ion br 0%
are hydrocar byabedsmbsctrdmmemc phn@msor@d kndrvattontffosetstkéleﬁyml@a@ya?p@@ﬁtaiﬂd conmpound
conprises bri g t I
hydr oxyl - andg&]gr%%lr'sotlggr ﬁa%%’étah%%%f) gggﬁl &%g#}ﬁ%tfyl}egu%gt% f"t%{f}?lg cart%(r)nyl
conpound or anmlnsmleend hﬂemwfcdomnmtb"hadrgwﬂgonlydra,cte@)d@tpmahdommmtbbﬂan a
carboxy-substlggo%gg 1g%"rbonyl conpound, or a source thereof; and . 81
AVMENDED SN~ET AN 200g

30 ) hydrocarbon substituents, that is, aliphatic (e.g., alkyl or alkenyl),

alicyclic (e.g., cycloalkyl, cycloalkenyl) substituents, and aromatic-, aliphatic-, and
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WO U1/ 14433 PCT/ USUU/ 21834 (B) a netal overbased , conposition ~ that
contains reactive basic functionality conprising (Bl) a metal over Bad\ 2004
am ne wherein the reactive basic functionality is a primary or secondary
am no group, 5 (B2) a netal overbased hydroxy substituted carboxylic acid
wherein the reactive basic functionality is a hydroxy group, or (B3) a
‘metal over MsBEd44P sper sant wherein the reactive basic fremusiimeity is a
primary or secondary am no group. 10 2. The conposition of claim1 wherein
within (Al) the acid functionality is a carboxylic acid functionality. 3.
The conposition of claim1l wherein within (Al) the polyolefin contains from
0. 001 to aboufy;.5.p:.Wey ! AN oM ' | 5 4. The
conposi tion o#hcg(flg;lyrﬁr#s%%ﬁga?ge#%eEs?lée\sﬂ%g%ﬁ g@ 1|I ﬁ?{:#h% %’%%hlhés?l%ﬁe%ée{%g% in the

met al cont ai niirgyispompletad threngoeniotlico pozion fof the Boldcuieo(eabowo shbstinesntght
percent. 5. T, I ti0n,. im1 wherein the polyolefin of (Al) is
present 20 inggﬁge?%fﬁn a%%%%lgaﬁll%%g pol ymer conposition at fromO0.1 to about
5 wei ght percent. (8 suiftgutebmgosirboroyebssftuantsaihat is, swhsévents coftgningnbrer aver age

nol ecul ar wei .pol. fin.j.s. & 0 0QQ. 25 7.

The corrpos? iti %05%% dg? ér%p%h%ﬁ%f é?{(r)fll%\nctlo ﬁf’#\t ?fA%)Snl %g”“g’g’| ;c/ié)l%é)? iQ%eri g]gan

el ast oneri ¢  ppkyatiedily hyforabm subditednef(¢.p, hdo despenidly odhédrd rndfdodnt ai ns up

to 4 carbon a A f . i m 6 | R the elastoneric
ﬁ@g&ﬁ%ﬁkoxgﬂgﬂ?@gﬂgﬁﬁlﬁmﬁg t ,gélfgoﬁe%o, B%ﬂ@g&ggy

pol yol efin 30 I'Sés’ po ene | ene el astoner or
et hyl ene/ pr opyl end3kelha®torebstitfts, that 8is,] ANbsE@@dks \Which,/ +4483hGE @) SUU 21834

9. The conposjti i in the toneric polyolefin is
et hyl ene/ prop ﬁ%ééo%gngehlfﬂégy %?r%pfb%g%@%g&éfh% tﬁ(:co??%%m ?fi%(l)l'?l rSFn a‘%lor#éin WASr ei n
within (AD) tthen pabooiefiing orshan otheotief ¢ampoggdalf garbon wthnes.e Hatetdawons, - ol ef i n

contains fro 0 C . o Ih 0, ition of . i m1 wherein
- the pol yol ef imr?glluée g%ﬁg’ng{o’%grgl @%&%’06#&%@?%%@%%5 %’ ﬁ%—lr?%{\?élu%l
aromat i ¢/ di entuiecopzot ymgazoiyl. & gepetrlo ge mateattanl B onpmisrablymel maere dmatane/ di ene

copol yner, . 12r'1o lef' O%Qrg@noﬁﬁ%éit(agntovtdll%eai rrenselnt Iformg%tryete;[) hc%rbrox‘%1 nagomng Pnl %%k
copolyner is a )7 rogenat ed nono-vi nyfF aromati ¢c/di ene copol'yner, 15 13. The
conposi ti on ohydedcatbph grduppmigrially,therawilib &e navnen-agzoantlos Gubstitueneiighite of t he
random bl qck I S not nore than 1,000,000. 14. The conposition of
claim12 1\(/%vherg}%? cg%?iea%ﬁ]é)m bl ock copol ymer has 30 to 80 percent by weight

di enes and 20 to 7ihepeanctytdrobarbyieisghso intemdsd vo inglud® Bydoariyiene sthatlis,. The
conposi tion o im 14 wherein said. di i s.lsoprene or butadiene, wherein
sai d nono- vi néﬁogés%gbé?ﬁ/@gmg%g%@#%opLélng?tynrméh 23 gnrds'an allryl substituted
styrene where the 4d dtadd qyrlipupagdupen the phrameterd ofifhe tamint sobstibentsaf eies and 25

wher ei n hydro 1.0 { 0 Ler I enoy ast 94
percent of thgs%g%%lgi n?if?lfr%jl %ﬁp%ﬁ@r@%%&%ﬁ? ?So%.)gn;f/%. CFHZDC Sgrﬁ%%tgcli £ %’%n of claim
1 wher ei ri2Owi t thiomght i evoalsli appear filuah deur oliféfdrérz @ubines kguid be gékyatedt hurtiet.ached or

grafted acid {4nGE] QP @efelete L AudGehtREL frk QLIRS afundd BALXHL d8nQc Ml eic

aci d.
trimethylenediamines. However, by the factoring in of the (MA)x moiety — that is,

for diamines, which nitrogen atom is associated with or aligns with the MA)
moiety — one readily can determine that five different overbased amines can be
25 generated.
For example, in the structure RIRZ(Bl)MA)x, when R? is hydrogen and R'is
an aljphatic group, the overbased amine structure is
Cio-so aliphatic — NH; (MA),. .
This is an overbased primary fatty amine wherein the overbased moiety (IMA)y is

30  aligned with the primary amine, the only amine present.
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83 - 8 JAN 200g 17. The conposition of claim| wherein the attached or
grafted ester functionalized polymer (Al), is prepared by reactingd a/AN 2004
polyolefin with an ester of the formula R2sO0 R2sC , (R2~~q - COR28 R2sQ 5
wherein each of R29 and R28 and each R25 is independently hydrogen or

an-al i phatic group containing from~1 to 7 carbon atons,

R2' . i s~an. ¥ RYWEHB- group. containing from1 to 4 carbonPClyumu21s¥d g is O or
1. 18. ~ The conposition of claim17 wherein R29 is hydrogen, one R25 is 10
met hyl and the other R25 is hydrogen,. R2$ is nethyl and q is zero. 19. The
conposition of claim1 wherein the nolar ration of (a);(b) is (1 10)-1. 15

20. The conpositio f LMl rein._w thi.n " the;interpolyner is a
styrene-rrialeic aﬁﬁ% rul(El tg&eirﬂn éﬁﬁ%%ﬁyﬁ%‘aﬂ\}i‘%b&gﬁ%%@ léﬁréﬁmaflté vi scosity
of from about gfhup. thooveliwerd atninefuctitaés conposition of claim1 wherein within
(A2), the carboxylic ester 20 rougi %Qt}c has from8 to 24 aliphatic carbon
atoms and the ester group (b) R¥° Fom 3N o_~ carbon atons.. 22. The
conposition of .claim1 wherein within (A2} M= car boxycont ai ni ng
interpolyner is a terpolyner of one nol ar /proportion of styrene, one 25 ~
nol ar proportion of mal efic anfiydFHueHakH21 ess than 0.3 molar proportion of

a vinyl mno”ﬁ%aeﬁ%f@dé%@n%ﬁ%)x i€ ali§ned %Qé)seg&"glita& i@Onmposi tion of
t ght "a

claiml1l wherein wwthin (A2), / ellow moFecyl ar wel i phatic olefin is.
sel ected f¥om t he Brteugpretresk BEBHGMEx wehen\R* énlydragempyd Rhie RANH(GHDUL y| ene. 5
24. The conpogjntieRR* A i -Told 3) conprises nol ecul es
cont ai ni ng th?hfgxf{ef?ﬁ[}%?iﬁdl%&zﬂcgdﬁaﬁéﬁé\{éf‘&%& gatﬁgr{aiféndependent ly a

hydr ocar byl group that cdéno-aidiBhatioNHEHR{H; €8,400 carbon atons and f is 0 or
1. 25. . The conposition of claim1 wherein widhin (B 1), the netal
overbased _ amine is represented by the structyf& (B1) (MA) X "wherein R
and R2 are each independently hydrogen or g_g drocar byl group)

am no-substituted hydrocarbyl 15 group, oxy-substituted hydrocar byl
group, al koxywhedomtthe averbdsed yebiatc @A) is. aligned with the primary amine.

In the structure, R'R*B')(MA), when R? is (CH,);NH, and R' is

=

10 R*NH(CH,);NH,, wherein R* is an aliphatic group. The overbased amine structure

is

CID-SO aliphatlc NHCH2 CH2 CH

NH (MA),
H, NCH, CH, CH, '

15 wherein the overbased moiety (MA), is aligned with the secondary amine.
Finally, when at least two nitrogen atoms are present in the amine, the metal
may be aligned with any two of the nitrogen atoms, as in chelation.
Preparation of the Metal Overbased Amine (B1) |
Example (B1)-1
20 . Toa2lL flask is charged 175 parts tallowdiaminopropane, 150 parts mineral
oil, 30 parts polyisobutylene-substituted succinic anhydride and 27 parts propylene
tetramer-substituted phenol. The mixture is heated to 50-60°C and 42 parts lithium
hydroxide monohydrate is added, with stirring. Carbon dioxide is blown into the

mixture at 28 L/hr (1.0 std. ft*/hr) for 2 hours at 120-130°C (the exothermic reaction
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group, or amno gr oups, wherein the hydrocarbyl group contains from4 to 50
carbon .atons) provided that Rl and R2 are not both hydrogen) BL g sjaNhgs
reactive basic functionality conprising -NH, Mis a nmetal, A is carbonate,
sulfite, sulfate) thi QU fate, phosphite or phosphate and x has a val ue of
from1l.1 to 40. 20 26. The conposition of claim1l wherein within (B2)) the
met al over DA E&HW4¢Hr boxylic acid is represented by the sRGI/E0¢21834

(B2) RI' COOM MA)y wherein RL' is an aliphatic group containing from10 to 50
carbon atons, B2 is the reactive basic functionality conprising -OH, Mis a
met al ). A .is carbonate, sulfite, sulfate, 25 thiosulfate, phosphite or

phosphat e and; r%re?é'g (ifd ¢ %&ﬁu@fto ﬁffﬁolc)lég?yg‘c?%naﬁéls shows the §%d]ﬂ/°l[]\$(?2 4 27. The

conposi tion of erein w ovérbased di spersant
i s represent ebi269s.t ﬁese@tndubarm of @m#BBﬂl(mwmrremmhFMe ussaddcer oc ar byl

group of the ﬁwmw Qg%%sv\ﬁ)g{" ekﬁo@@d%}g cﬁg{y%% Fcpéﬁ' dlpuP,

contalnsfrom40toaout carbon ato |st e redctive’ aS|c
functi onal i t ylidgmphyddxide aqdCHRORRIOYH)ToHbe wselting, rvisrous il iandiedtlegane of from

1, to 8 and ledeﬁt 'El%éqak%?é‘cc%g%g&' o éﬁ%& dQﬁrB%’g‘?\ F%ﬁ' t’ﬂér[‘Qahl osgtflﬁ%%ar bon

atons) Mis a I's car ate, At at e; te)
phosphite or lmﬁﬁéﬁmméglarbd)%dﬂas a vaI ue of from1.1 to 30. 28. The

conposition of claim25 wherein R2E' en or an am nosubstituted
hydr ocar byl group of the structure R is an aliphatic group

cont ai ni ng from 10lt @1 &bt 1s56arg<alr156mmattdimdmumpr¢p@msw&pmmlwm
R b o o B L e e N o
when R~ i B0 RANMYSHR)EneisalstiRRd] syeairoe afh@idde3d RHDartts med'ﬁmuwbarpbsnﬂl on of
gl)ﬁi:)(r)nsizfi \gﬂe(r)?ic o%ﬁé)%ﬁﬁﬂﬁ;g{t{ gné%;lgal n’sﬁ)&r‘%%r qgﬂ) : QS%H Tagt ons 25
31. The conpogirtsieieivof chd¢rideran@ @ pattewaem toRhls mistugenis aﬂdqdhattln gtirgnp 33 t hat
01/ 14433 peri BEBOPS TSRS Bk Brad e ol bty PRV PP (1S,
al i phatic groinw tﬂwaneaqmomttmxma itrlﬂin{hill 0Gtéit?/hﬁdnbﬁrhoatsorrmntammg the
15 temperature at about 50-60°C. After 2 hours, infrared analysis indicates formation
of calcium carbonate. An additional 18 parts 6f calcium hydroxide is added and
carbonation is continued for an additional 2.5 hours. The mixture is then purged
with nitrogen at 150°C and the solvent is removed by distillation followed by
vacuum stripping for 0.5 hours. The mixture is filtered using a filter aid, to yield
20 360 parts of a green oil product.
Example (B1)-3
To a 2 L flask is charged 50 parts tallowdiaminopropane, 209 parts of a
calcium salt of a methylene-coupled heptyl phenol and 92 parts isooctyl alcohol.
The contents are stirred and heated to 45°C. and held for 0.25 hours. Added is 70
25  parts methyl alcohol, 1 part calcium chloride and 46 parts calcium oxide. The
contents are blown below the surface at 0.5 cubic feet per hour for one hour. The
contents are then stripped to 120°C, with nitrogen blowing below the surface and
then vacuum stripped to 20 millimeters of mercury. The contents are filtered using a
filtering aid. Analyses % calcium sulfate ash is 23.5 and total base number to
30  bromophenol blue is 238. In the formula R'R?NH(MA), M is calcium, A is "

carbonate and x is 3.

58



33. The conposition of claim27 wherein the hydrocarbyl group R~ is a 5
substituent group derived froma pol yal kene) said pol yal kene bei ngg Jan
characterized by a Mh value of 500 to about 5000 and a MM Wh val ue of a out
1.5 to about 4. 34: The conposition of claim 27 where the hydrocarbyl group
R6 contains from50 to 300 carbon atons. 87 .A9. A[f.A3[,.
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S.AUS.A .AAA. A Al . Af . AS. A .A(.AN. AS. A f. A . A AS;
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.25 .. The metal overbased carboxylic acid, component (B2) is reprcsented by the i
structure R''(BY)COOM(MA), wherein R'7 is an aliphatic group containing from 10
to 50 carbon atoms, B? is the reactive basic functlonahty comprising —-OH, M is a
metal, A is carbonate, sulfite, sulfate, thiosulfate, phosphite or phosphate and y has a
value of from 1.1.to 10. The metal overbased hydroxy'.substitutcd carboxylic acid

30  (B2)is prepared by overbasing a carboxylic acid that contains a hydrox-y' substituent.
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hydroxystearic acid, 16-hydroxystearic acid, ricinoleic acid and 14-hydroxy-11- .
eicosenoic acid. A most preferred mono-hydroxy substituted mono-carboxylic acid
10 is 12-hydroxystearic acid.
But for the carbonation temperature, the overbasing procedure of either the
first or second carboxylic acid is similar to the overbasing of the amine as described
above. For overbased amines, the carbonation temperature is in the range of 100-
150°C. For carboxylic acid overbasing, the carbonation temperatue is in the range of
15 40-150°C. The carboxylic acid overbasing also involves an excess metal, an acidic
material, a promoter and a reaction medium. For the carboxylic acid, the metals
used are sodium or calcium and the preferred metal for overbasing is calcium, either
in the form of calcium hydroxide or calcium oxide.
Preparation of the Metal Overbased Hydroxy Substituted Carboxylic Acid (B2)
20 Example (B2)-1

Added to a 5 liter flask are 300 parts (1 equivalent) of 12-hydroxy stearic
acid and 1500 parts xylene. The contents are heated and stirred to 50°C. and added
is 2 parts calcium ;:hloridc dissolved in 10 parts water and 44 parts (1.2 equivalents)
of calcium hydroxide. The temperature is raised to 95-100°C, and held for 2.5

25  hours. The temperature is lowered to 65°C. and 120 parts methyl alcohol is added
followed by 50 parts (1.8 eéuivalents) of calcium oxidc.. The contents are
carbonated with carbon dioxide gas below the surface at 0.55 cubic feet per hour
until a direct base number to phenolphthalein' is 10. This procedure is repeated with
a second increment of 50 parts calcium oxide followed by carbonation to a 10 direct

30  base number. A third increment of 56 parts calcium oxide is added and now the

contents are carbonated to a zero direct base number. The contents are stripped to
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The metal overbased dispersant, cofnponent (B3) is represented by the
structure RIS(B?)(MA)z wherein R8s a hydrocarbyl group of the structure

0
||

R6

5 ) O
wherein R% is a hydrocarbyl group that contains from 40 to about 500 carbon atoms,
_ B3 is the reactive basic functionality comprising -(CHZCHNH)XH

. ’ Rlo
10  wherein x is an mteger of from 1 to 8 and R is hydrogen or an alkyl group

contmnmg 1 to 2 carbon .atoms, M is a metal, A is carbonate, sulfite, sulfate,
thiosulfate, phosphite or phosphate and z has a value of from 1.1 to 30. The .
‘dispersant is a succinimide <-:1ispefsant prepared by reacting a carboxylic acylating
o égent and a nitrogen containing compound. '

215 The startmg matenal for succinimide d15persants isa hydrocarbyl substituted
. succinic acylaung agent. Two different succinimide dlspersants are cnvxsloned in

this mventlon_ The succinimide dlspersants are the reaction product of a
hydrocarbyl substituted succinic acylating agent and an amine. The succinimide

_ dispersants formed depend upon the type of the hydrocarbyl substltuted succmxc
20 acylatmg employed. Two types of hydrocarbyl substltuted succinic acylatmg agents
- are envisioned as Type; I and Type L. The Type I succinic acylating agent is of the

formula
'/O | //0 _
—CH—C —OH —CH—C ™~
.. - X)
CHZ—C\—OH CH,—C N
N, o
VR ®)
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polymer or chlorinated analog thereof with one mole of an unsaturated carboxylic
5 acid or derivative thereof such as fumaric acid, maleic acid or maleic anhydride.
" The Type I hydrocarbyl substituted succinic acylating agent, hereinafter
Type I succinic acylating agent, is characterized as a polysuccinated hydrocarbyl
substituted succinic acyl'atiné agent such that more than one mole of an unsaturated
carboxylic acid or derivative is reacted with one mole of an olefin polymer or
10  chlorinated analog tﬁcreof.

The olefin monomers from which the olefin polymers are derived that
ultimately become RS are from 40 to 500 carbon atoms and preferably from 50 to
about 300 carbon atoms. _

As noted above, the hydrocarbon-based substituent R present in the Type 1

15 acylating agent is derived from olefin polymers or chlorinated analogs thereof. The
olefin monomers from which the olefin polymers are derived are polymerizable
olefins and monomers characterized by having one or more ethylenic unsaturated
g'rbup. They can be monoolefinic monomers such as ethylene, propylene, butene-1,
isobutene and octene-1, or polyolefinic monomers (usually di-olefinic monomers

20 such as butadiene-1,3 and isoprene). Usually these monomers are terminal olefins,
that is, olefins characterized by the presence of the group

- >C=CH,

However, certain internal olefins can also serve as monomers (these are
sometimes referred to as medial olefins). When such olefin monomers are used,

25 they normally are employed in combination with terminal olefins to produce olefin
polymers which are interpolymers. Although the hydrocarbyl-based substituents
may also include aromatic groups (especially phenyl groups and lower alkyl and/or
lower alkoxy-substituted phenyl groups such as para(tertiary butyl)phenyl groups)
and alicyclic groups such as would be obtained from polymerizable cyclic olefins or

30 alicyclic-substituted polymerizable cyclic olefins. The olefin polymers are usually

free from such groups. Nevertheless, olefin polymers derived from such
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terminal olefins’of two to six carbon atoms, especially those of two to four carbon

atoms.
Specific examples of terminal and medial olefin monomers which can be
used to prepare the olefin polymers from which the hydrocarbon based substituents
10 in the acylating agents used in this invention are cthylene, propylene, butene-1,
butene-2, isobutene, pentene-1, hckene-l, heptene-1, octene-1, nonene-1, decene-1,
pentene-2, propylene tetramer, diisobutylene, isobutylene trimer, butadiene-1,2
butadiene-1,3 pentadiene-1,2 pentadiene-1,3, isoprene, hexadiene-1,5, 2-chloro-
butadiene-1,3, 2-methylheptene-1, 3-cyclohexylbutene-1, 3,3-dimethyl-pentene-1,
15 . styrenedivinylbenzene,  vinylacetate, ally]  alcohol, l-methylvinylacetate,
acrylonitrile, ethylacrylate, ethylvinylether and methylvinylketone. Of these, the
purely hydrocarbyl monomers are more typical and the terminal olefin monomers are
especially typical.
Often the olefin polymers are poly(isobutene)s. These polyisobutenyl
20 polymers rhay be obtained by polymerization of a C refinery stream having a butene
content of about 35 to about 75 percent by weight and an jsobutene content of about
30 to about 60 percent by weight in the presence of a Lewis acid catalyst such as
aluminum chloride or boron trifluoride. These poly(isobutene)s contain
predominantly (that is, greater than 80% of the total repeat units) isobutene Tepeat

25  units of the configuration
CH,

- CH, —C
CH
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prepared therefrom.

The Type II succinic acid acylating agents can be fnadc by the reaction of
maleic anhydride, maleic acid, or fumaric acid with the afore-described olefin
polymer, as is shown in the patents referred to above. Generally, the reaction

10 involves merely heating the two reactants at a temperature of about 150°C. to about
200°C. Mixtures of these polymeric olefins, as well as mixtures of these unsaturated
mono- and polycarboxylic acids can also be used.

In another embodiment, the Type II acylating agent consists of substituent
groups and succinic groups wherein the substituent groups are derived from

15 polyalkenes characterized by an Mn value of at least about 1200 and an Mw/Mn
ratio of at least about 1.5, and wherein said acylating agents are characterized by the
presence within their structure of an average of at least about 1.3 succinic groups for
each equivalent weight of substituent groups.

The Type I substituted succinic acylating agent can be characterized by the

20 presence within its structure of two groups or moieties. The first group or moiety is
referred to hereinafter, for convenience, és tﬁc “substituent group(s)” R¥ and is
derived from a polyalkene. The polylralkenc from which the substituted groups are
derived is characterized by an Mn (number average molecular weight) value of at
Jeast 1200 and more generally from about 1500 to about 5000, and an Mw/Mn value

25  of at least about 1.5 and more generally from about 1.5 to about 6. The abbreviation
Mw represents the weight average molecular weight. The number average
molecular weight and the weight average molecular weight of the polybutenes can be
measured by well-known techniques of vap;or phase osmometry (VPO), membrane
osomometry and gel permegtion chromatography (GPC). These techniques are well-

30 known to those skilled in the art and need not be described herein.
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j_@ 10!'! yw@%&hc( Type I substituted succinic acylating agent can function as carboxylic

10

15

20

25

acylating agents. That is, at least one of X and X’ must be such that the substituted
acylaﬁng agent can form ami&cs or aminc.salts with, and otherwise function as a
conventional carboxylic acid "acylating agents. Transesterification and
transamidation reactions are considered, for purposed of this invention, as
conventional acylating reactions.

Thus, X and/or X’ is usually —OH, —O-hydrocarbyl, —O—M* where M*
Tepresents one equivalent of a metal, ammonium or amine cation, “NH,, —Cl, —Br,
and together, X and X~ can be —O— so as to form the anhydride. The specific
identity of any X or X’ group which is. not one of the above is not critical so long as
its presence does not prevent the remaining group from entering into acylation
reactions. Preferably, however, X and X" are each such that both carboxyl] functions
of the succinic group (i.e., both —C-(0)X and —C(0)X’ can enter into acylation
reactions.

One of the unsatisfied valences in the grouping

I

of Formula VI forms a carbon-to-carbon bond with a carbon atom in the substituent
group. While other such unsatisfied valence may be satisfied by a similar bond with
the same or different substituent group, al]l but the said one such valence is usually
satisfied by hydrogen: i.e., —H.

The Type I succinic acylating agents are characterized by the presence
within their structure of 1.3 succinic groups (that is, groups corresponding to

Formula VIII) for each equivalent weight of substituent groups R”. For purposes of
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(@0%a () - pgroAL?-p o’% 000 and the Mn value for the polyalkene from which the substituent
groups are derived is 2000, then that Type II substituted succinic acylating agent is
characterized by a total of 20 (40,000/2000=20) equivalent weights of substituent
groups. Therefore, that particular Type II succinic acylating agént must also be
10 characterized by the presence within its structure of at least 26 succinic groups to
meet one of the requirements of the novel succinic acylating agents of this invention.
Another requirement for the Type I succinic acylating agents is that the _
substitutent group R’ must have been derived from a polyalkene characterized by an
Mw/Mn value of at least about 1.5.
15 Polyalkenes having the Mn and Mw values discussed above are known in the
art and can be prcparcd' according to conventional procedures. Several such
polyalkenes, especially polybutenes, are commercially available.

In one preferred embodiment, the succinic groups will ﬂormally correspond

to the formula

—CH—CO)R | IX)

20 . (lJHz—-C(O)R’

wherein R and R are each independently selected from the group consisting of
—OH, —ClI, —O-lower alkyl, and when taken together, R and R are —O—. In the
latter case, the succinic group is a succinic anhydride group. All the succinic groups

in a particular Type II succinic acylating agent need not be the same, but they can be

25 the same. Preferably, the succinic groups will correspond to
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and mixtures of (X(A)) and (X(B)). Providing Type I succinic acylating agents
wherein the succinic groups are the same or different is within the ordinary skill of
the art and can be accomplished through conventional procedures such as treating
5  the substituted succinic acylating agents themselves (for example, hydrolyzing tﬁe
anhydride to the free acid or converting the free acid to an acid chloride with thionyl
chloride) and/or selecting the appropriate maleic or fumaric reactants.
As previously mentioned, the minimum number of succinic groups for each
equivalent weight of substituent group is 1.3. The maximum number generally will
10 not exceed 6. Preferably the minimum will be 1.4; usually 1.4 to about 6 succinic
groups for each equivalent weight of substituent group. A range based on this
minimum is at least 1.5 to about 3.5, and more generally about 1.5 to about 2.5
succinic groups per equivalent weight of substituent groups.
From the foregoing, it is clear that the Type II succinic acylating agents can
15 be represented by the symbol R7(R9)y wherein R’ represents one equivalent weight
of substituent group, R® represents one succinic group corresponding to Formula
,(VI]I) Formula (IX), or Formula (X), as discussed above, and y is a number equal to
or greater than 1.3, The more preferred embodiments of the invention could be
similarly represented by, for example, letting R7 and R’ represent more preferred
20 substituent groups and succinic groups, respectively, as discussed elsewhere herein
and by letting the value of y vary as discussed above.
In addition to preferred substituted succinic groups where the preference
depends on the number and identity of succinic groups for each equivalent weight of
substituent groups, still further preferences are based on the identity and

25 characterization of the polyalkenes from which the substituent groups are derived.
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maximum-of about 5000 arc preferred with an Mn value in the range of from about

1300 or 1500 to about 5000 also being preferred. A more preferred Mn value is one
in the range of from about 1500 to about 2800. A most preferred range of Mn values
3 is from about 1500 to about 2400. With polybutenes, an especially preferred
minimum value for Mn is about 1700 and an especially preferred range of Mn values
is from about 1700 to about 2400. .
' As to the values of the ratio Mw/Mn, there are also several preferred values.
A minimum Mw/Mn value of about 1.8 is preferred with a range of values of about
10 1.8 up to about 5.0 also being preferred. A still more preferred minimur;1 value of
Mw/Mn is about 2.0 to about 4.5 also being a preferred range. An especially
preferred minimum value of Mw/Mn is about 2.5 with a range of values of about 2.5
to about 4.0 also being espeéial]y preferred.

Before proceeding to a further discussion of the polyalkenes from which the
15 substituent groups are derived, it should be pointed out that these preferred
characteristics of the Type II succinic acylating agents are intended to be understood
as being both independent and dependent. They are intended to be independent in
the sense that, for example, a preference for a minimum of 1.4 or 1.5 succinic groups
per equivalent weight of substituent groups is not tied to a more brcferred value of
20. Mn or Mw/Mn. They are intended to be dependent in the sense that, for example,
when a preference for a minimum of 1.4 to 1.5 succinic groups is combined with
more preferred values of Mn and/or Mw/Mn, the combination of preferences does,
in fact, describe still further more preferred embodiments of this component. Thus,
the various parameters are intended to stand alo‘ne with respect to the particular
25  parameter being discussed but can also be combined with other parameters to
identify further preferences. This same concept is intended to apply throughout the
specification with respect to the description of preferred values, ranges, ratios,

reactants, and the like unless a confraJy intent is clearly demonstrated or apparent.
The polyalkenes from which the substituent groups are derived are

30 homopolymers and interpolymers of polymerizable olefin monomers as disclosed

within R above.
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310% ()-@ 31&%%5@ ﬁ%%%c’vsqz rc]zic!:tcd with one or more acidic reactants selected from the
group éons_isting of maleic or fumaric reactants of the general formula
X(0)C—CH=CH—C(0O)X" XD
5 wherein X and X are as defined hereinbefore. Preferably the maleic and fumaric
reactants will be one or more compounds corresponding to the formula
RC(0)—CH=CH—C(O)R’ Xm)
wherein R and R are as previously defined herein. Ordinarily,' the maleic or fumaric
reactants will be maleic acid, fumaric acid, maleic anhydride, or a mixture of two or
10 more of these. ‘The maleic reactants are usually preferred over the fumaric reactants
because the former are more readily available and are, in general, more readily
reacted with the polyalkenes (or derivatives thereof) to prepare the Type I
substituted succinic acylating agent. The especially preferred reac'tants are maleic
acid, maleic anhydride, and mixture of these. Due to availability and ease of
15 reaction, maleic anhydride will usually be employed.
The one or more polyalkenes and one or more maleic or fumaric reactants
- can be reacted according to any of several known procedures in ordcr‘to produce the
Type I or Type II acylating agents of the present invention. In preparing the
succinimide dispersant, the hydrocarbyl substituted succinic acylating agent is
20 reacted with (a) ammonia, or (b) an amine.

The substituted succinic anhydride, as Type I or Type I, ordinarily is reacted
directly with an ethylene amine or a condensed 'polyamjne although in some
circumstances it may be desirable first to convert the anhydride to the acid before
reaction with the amine. In other circumstances, it may be desirable to prepare the

25 substituted succinic acid by some other means and to use an acid prepared by such
other means in the process. In any event, either the acid or the anhydride may be
used in this invention.

The term “ethylene amine” is used in a generic sense to denote a class of

polyamines conforming for the most part of the structure
30
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in which x is an integer of from 1 to 8 and R' is an élky] group containing 1-2

carbon atoms or hydrogen. Thus it includes, for example, ethylene diamine,

5 diethylene triamine, triethylene tetramine, tetraethylene pentamine, pentaethylene

hexamine, etc. These compounds are discussed in some detail under the heading

“Ethylene Amines” in “Encyclopedia of Chemical Technology,” Kirk and Othmer,

vol. 5, pages 898-905, Interscience Publishers, New York (1950). Such compounds

are prepared most conveniently by the reaction of ethylene dichloride with ammonia.

10 This procedure results in the production of somewhat complex mixtures of ethylene

amines, including cyclic condensation products such as pipcrazincs and these

mixtures find use in this inventiqn. On the other hand, quite satisfactory products

may be obtained also by the use of pure ethylene amines. An especially useful

ethylene amine, for reasons of economy as well as effectiveness as a disbcrsant, is a

15 mixture of ethylene amines manufactured by Union Carbide and identified as

“PAM-H", which is -2 mixture of 75% polyamine bottoms and 25%

diethylenetriamine.

It has been noted that at least one half of a chemical equivalent amount of the

ethylene amine per equivalent of substituted succinic anhydride must be used in the

20 process to produce a satisfactory product with respect to dispersant properties and

generally it is preferred to use these reactants in equivalent amounts. Amounts up to

2.0 chemical equivalents (per equivalent of substituted succinic anhydride) have

been used with success, although there appears to be no advantage attendant upon

the use of more than this amount, The chemical “cquivalency;’ of the ethylene amine

25 reactant is upon the nitrogen content, i.e., one having four nitrogens per molecule
has four equivalents per mole,

In the reactions that fol]ow., the amine is B3NHz and it is understood that the
B’NH, is an ethylene amine of the structure HoN(CH,CHNH),H wherein R'? and x
are as previously defined. |
30 RY
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R*—CH — C__ . R®—CH— COOH
I 0 +HNB® T | )
CHZ-(":NHB
CH,—C
Ol o
o)

followed then by reaction of the acid and amide functionalities to form the

succinimide.
|l
R®—CH— COOH R®—CH —C _
CH,—CNHB® ~—— > N —B’+H,0
II /s

CH,—-C
II

The first reaction appears to take place spontaneously (when a substituted
succinic anhydride is used) upon mixing, but the second requires heating.
Temperatures within the range of about 80°C. to about 200°C. are satisfactory, and
within this range it is preferred to use a reaction temperature of from about 100°C. to
about 160°C. A useful method of carrying out this step is to add some toluene to the
reaction mixture and to remove the water by azeotropic distillation. As indicated
before there is also some salt formation.

The overbasing procedure of either the Type I or Type II succinic dispersants
is similar to the overbasing of the amine as described above. The dispersant
overbasing also involves an excess metal, an acidic material, a2 promoter, and a
reaction medium. For the dispersant, the preferred metal for overbasing is sodium. .

A specific example for the preparation of a succinic dispersant utilizing the

Type I succinic acylating agent and then overbased is as follows.
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Example (B3)-1
A polyisobutenyl succinic anhydride having an acid number of 100 and an
equivalent weight of 560 was prepared by the reaction of a chlorinated
polyisobutylene (having an average molecular weight of 1,050 and a chlorine content
5 of 43%) and maleic anhydride. To a mixture of 1000 parts of the polyisobutenyl
succinic anhydride and 662 parts of mineral oil there was added at 65-95°C. 149
‘parts of an ethylene amine mixture available from Union Carbide under the trade
name “PAM-H". This mixture then was heated to 150°C. to distil] all of the water
formed in the reaction. Nitrogen was bubbled through the mixture at this
10 temperature to insure removal of the last traces of water. The residue was diluted by
74 parts by weight of mineral oil and this oil solution is found to have a nitrogen
content of 2.5%.
. Added to a 3 liter 4 neck flask is 1422 parts (2.5 equivalents) of the above-
obtained Type I dispersant, 20 parts of a polypropylene tetramer substituted phenol
15 and 50 parts of the above-identified polyisobutenyl succinic anhydride. The contents .
are heated to 100°C. and added are .40 parts (1 equivalent) of sodium hydroxide
pellets. The contents are carbonated below the surface at 1 cubic foot per hour for
45 minutes. Then three 120 part increments of sodium hydroxide are added with
carbonation continuing at 1 cubic foot per hour for 1 hour, 1.5 hours and 1.5 hours
20 respectively. Before the addition of the third increment, 275 parts of diluent oil is
added. Then 100 parts of sodium hydroxide is added while carbonating for 1.5
hours. When carbonation is finished, 75 parts of diluent oil is added. The contents
are vacuum stripped to 140°C. and 20 milliliters of mercury. Total water obtained is
90 parts. The contents are filtered to give a product having a % Na,SO, ash of 31.42
25 and a total base number of 310. .
A specific example for the preparation of succinic ‘dispersants utilizing the
Type I succinic acylating agent and then overbased is as follows.
Example (B3)-2
A mixture of 510 parts (0.28 mole) of polyisobutene (Mn = 1845; Mw =
30 5325) and 59 parts (0.59 mole) of maleic anhydride is heated to 110°C. This

mixture is heated to 190°C. in seven hours during which 43 parts (0.6 mole) of
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aFaUaeFOUQJO\qS the desired po(lylso%ﬁt]ér?eﬁ%stftutcd Type I succinic acylating agent having a
5  saponification equivalent number of 87 as determined by ASTM procedure D-94.

A mixture is prepared by the addition of 10.2 parts (0.25 equivalent) of a
commercial mixture of ethylene polyamines having about 3 to about 10 nitrogen
atoms per molecule to 113 parts of mineral oil and 161 parts (0.25 equivalent) of the
substituted succinic acylating agent prepared above at 138°C. The reaction mixture

10 is heated to 150°C. in 2 hours and stripped by blowing with nitrogen. The reaction
mixture is filtered to yield the filtrate as an oil solution of the desired product.

An overbased product is prepared of this Type I dispersant following the
procedure of Example (B3)-1.

In order to prepare the metal containing polymer composition of a metal

15 overbased imide or ester functionalized polymer, it becomes necessary to react (A)
the polymer with (B) the metal overbased composition that contains reactive basic
functionality. In the reaction of (A) and (B), with (A) being the acidic component
and (B) being the basic component, an equivalent excess of (B) is used with respect
to (A) such that all the acidic functionality of (A) is totally consumed. When (A) is

20 (Al), the polyolefin of (A1) is present in the metal-containing polymer composition
at from 0.1 to about 10 weight pérccnt and preferably at from 0.1 to about 5 weight

percent. Simplified examples of the (A) + (B) reaction scheme are as shown below:

+H,N 7~ “NHR — ~ ~
. (N3.2C03)x
(O] (B1)
(A “SNHR
(N2,COy),
(Metal-containing
Polymer)

25
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Example 1
(Al)+ (Bly ,
5 Added to a 2 liter 4-neck flask are 350 parts (0.02 equivalents) of a
maleinated ethylene propylene copolymer of the product of Example (A1)-7 and 18
parts (0.01 equivalents) of sodium, overbased amine of the product of Example
(B1)-4. The contents are heated to 140°C. Oil in an amount of 287 parts is added
and the contents are stirred for one additional hour. The contents are filtered using a
10 filter aid to give 590 parts of clear oil. Analyses: 1.46% Na,SOy ash; 13.6 total base
number,
Example 2
- (Al)+ (B1)
Added to a 2 liter 4-neck flash are 438 parts (0.025 equivalents of a
15 maleinated ethylene propylene copo]ynﬁcr of the product of Example (A1)-7, 337
parts diluent oil and 44 parts (0.025 equivalents) of sodium overbased amine of the
product of Example (B1)-4. The contents are heated to 160°C. and held for 3 hours.
The IR showed no anhydride peak at 1798 cm™, The contents are filtered using a

filter aid to give 745 parts of clear cil. Analyses: 2.8% Na,;SO, ash; 25.9 total base
20  number,
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170 parts of the composition of Example (B1)-3 and 100 parts toluene. The contents
5  are stirred and the temperature is increased to reflux and held at reflux for 4 hours.
The contents are then vacuum stripped at 150°C. and 25 millimeters of mercury.
Analyses: % calcium sulfate ash is 11.9 and total base number to bromophenol blﬁé
is 123,

Example 7

10 (A3) + (B2)
Added to a 1 L flask are 206 parts of the lactone of the product of Example
(A3)-1, 121 parts of the calcium overbased carboxylic acid of the product of
Example (B2)-1 and 100 parts of toluene. The contents are stirred and heated to
reflux and held for 3 hours. An IR showed an anhydride peak at 1800 cm™. Added
15 is an additional 12 parts of the product of Example (B2)-1 and the contents are held
at reflux and additional 4 hours. The IR showed a weak anhydride peak at 1815cm™

and an ester band at 1734 cm™.

An additional 12 parts of the product of Example
(B2)-1 is added followed by refluxing for 4 hours. There is no further change in the
IR. The contents are vacuum stripped at 150°C. and 25 millimeters of mercury.

20 Analyses: % calcium sulfate ash is 18.6 and total base number to bromophenol blue
is 128.

To establish the efficacy of this invention, the inventive composition of the
metal-containing polymer prepared by the reaction of (A) and (B) along with other
components are blended together to give an inventive test formulation. This

25 inventive test formulation is measured against a baseline formulation. The baseline
 formulation contains all the components of the test formulation but for the reaction -
product of (A) and (B). Both the inventive test formulation and the baseline
formulations are considered to be fully formulated crankcase oils.

Formulations containing the inventive compositions are evaluated in the cold

30 cranking simulation (CCS). This is a procedure developed by the American Society
for Testing and Materials- (ASTM) which has been assigned the designation of
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Rod Deposits, mg: 17.9 8.6 11.8
Filter Deposits, mg 1.9 1.6 2.0
Total Deposits, mg 19.8 10.2 13.8
20 While the invention has been explained in relation to its preferred

embodiments, it is to be understood that various modifications thereof will become -
apparent to those skilled in the art upon reading the specification. Therefore, it is to
be understood that the invention disclosed herein is intended to cover such

modifications as fall within the scope of the appended claims.

80



10%~! a& ()- 9T10%Sr"S& ()- ! 10% & ()-9 D! 109%& ()-9
Eoos/cs(r)" S& ()-1%[ bi bbbbbﬁ ; vU'4(12) FL(1098! S& () - a? 0s 10% & ()-M Rsg JAN 2004
1098S& ()-M s10%6r"S& ()- 3 10%r"S& ()- 3 10%8S& () -bbccecee| _B5410
10Sr" SSY 10%8r " S& ()- 109%8r"S& ()- @: 1098r " S& ()- s$f&10%Sr " S& () -
WL(10%& ()- aOL(1l0%R& ()- c ccg. 80 c@bA410 10Sr"S | &109% & () -

10% & ()- 3+ 10% & ()- 310% & ()- : |
384;10%'&' 8-3&5@"(3@19@;" (S)@NcScUc‘cbckc|[ A410 10 f)10% & ()- Y 10909& () -
F 10% & () - 10% ()- 9(GLO%W & ()- | &10YB&' () - kccccccccc!:9410 _
110" #y10% & ()- @10% & ()-F 10% & () - 910% & ()- @OB& ()- o
31 +10% & () -ccccecccdbp410 %‘)10 %]o 109#& ()- @?' 1 10% & ()- ? 10/¢:& ()-
&10YOX#9& () - y&910%9X#9&  (YPI8"F4ainigs 8 Eleref’l]npoamgmcqmg@m@x#g& ()-

0 ' % X
T () AN ot OB s I kbl

9 () - - @)S109pXyDer c9mprising
31(1)00/‘9/(?(;(92‘&( § 2 - (%qqf& nIr{n%cﬁd}c G?%n%]ogalngldj Ml;:lﬁgrz %)9 1£?c>r(#f?1n£§onla(l)1(?é§ 8{;0(1%9:) 3
compnsmg a polyolefin having attached or grafted acidic functionality or ester
. functionality, said polyolefin having a number avérage moléculm weight of at least
500; | | | |
10 ~ (A2) an acidic mixed ester-acid of a carboxy containing interpolymer, said
interpolymer having a réduced spéciﬁc viscosity of from about 0. 05 to about 2 and
bcmg derived from at least two monomers, one of said monomers bemg a low
molecular ahphatxc olefin, styrene or substituted styrene wherein the substituent i isa
hydrocarbyl group contammg from 1 up to 18 carbon atoms, and the other of said
15 monomers being an alpha, beta—unsaturated aliphatic ac1d anhydride or ester
~ ‘thereof, said ester being characterized by the presence within its polymenc structure
ofa pendant polar group ‘which | is derived from the carboxy groups of said ester:
. (@ a carboxyhc ester group, said carboxyhc ester group havmg at
. 'least 8 ahphatxc carbon atoms in the ester radical and optlonally
20 - ' () a carboxylic ester group, said carboxyllc ester group havmg
- 1o more than 7 aliphatic carbon atoms in the ester radical; wherein the molar ratio
of (a):(b) is (1-20): I; or | | |
(A3) an ester functionalized polymer corﬁpﬂéing a lactone comprising the
reaction product of one or more hydroxyaromatic corhpounds, most of fhe units of
25 which are hydroéarbyl-s‘ubstituted’ provided that if the hydroxyaromatic compound
compnses bndged ring units, then substantially all such units are hydroxyl- and
, hydrocarbyl-substltuted a carboxy-substltuted carbonyl compound or a source

thereof; and. a carbonyl compound other than a carboxy-subsntuted carbonyl

compound, or a source thereof; and .
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pnmary or secondary amino group,

5 (B2) a metal overbased hydroxy substituted carboxylic acid wherein the
reactive basic functionality is a hydroxy group, or
(B3) a metal overbased dispersant wherein the reactive basic functionality

is a primary or secondary amino group.

10 2, The composition of claim 1 wherein within (A1) the acid

functionality is a carboxylic acid functionality.

3. The composition of claim 1 wherein within (A1) the polyolefin
contains from 0.001 to about 5 weight percent carboxylic acid functionality.
15
4, The composition o.f claim 1 wherein the polyolefin of (A1) is present

in the metal containing polymer composition at from 0.1 to about 10 wei ght percent.

5. The composition of claim 1 whertein the polyolefin of (A1) is present

20 in the metal containing polymer composition at from 0.1 to about 5 weight percent.

6. The composition of claim 1 wherein the number average molecular

weight (Mn) of the polyolefin is from 20,000 to 500,000.

25 7. The composition of claim 1 wherein within (A1) the polyolefin is an
elastomeric polyolefin wherein the olefin is a mono-olefin and contains up to 4

carbon atoms.

8. The composition of claim 6 wherein the elastomeric polyolefin
30 comprises polyethylene elastomer, polypropylene elastomer or ethylene/propylene

elastomer.
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9. The composition of claim 6 wherein the elastomeric polyolefin is

ethylene/propylene elastomer

5 10.  The composition of claim 1 wherein within (A1) the polyolefin is an

a-olefin copolymer wherein the a-olefin contains from 6 to 24 carbon atoms,

11. The composition of claim 1 wherein the polyolefin is a random block
copolymer comprising a mono-Viny] aromatic/diene copolymer or a hydrogenated

10 mono-vinyl aromatic/diene copolymer,

12, The composition of claim 11 where the random block copolymer is a

hydrogenated mono-vinyl aromatic/diene copalymer.

15 13. The composition of claim 12 where the number average molecular

weight of the random block copolymer is not more than 1,000,000.

14. The composition of claim 12 where the random block copolymer has
30 to 80 percent by weight dienes and 20 to 70 percent by weight mono-vinyl

20 aromatics.

15.  The composition of claim 14 wherein said diene is isoprene or
butadiene, wherein said mono-vinyl substituted aromatic is styrene or an alkyl
substituted styrene where the alkyl group contains from 1 uf) to 4 carbon atoms and

25  wherein hydrogenation of the random block copo] ymer temoves at least 94 percent
of the original olefinic unsaturation.

16. The composition of claim 1 wherein within the acidic functionalized
polymer (Al), the attached or grafted acid functionality is derived from maleic

30  anhydride or maleic acid.
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functionalized polymer (Al), is prepared by reacting a polyolefin with an eéster of

the formula
R®0
|
R29C —_— (R27)q — CORZB
| |
5 | wherein each of R? and R% and each R¥ is independently hydrogen

- or an-aliphatic group contalmng from 1 to 7 carbon atoms, R% is. an.alkylene -group -

contammg from 1 to 4 carbon atoms and qisOor 1.

18, - The. composmon of claim 17 wherein R29 is hydrogen, one R% is

10 methyl and the other R% is hydrogen, R% s methyl and q is zero.

19, The composition of claim 1 wherein the molar ration of (a):(b) is (1-_
10)-1. |

15 - 20. The composition of claim 1 wherein within (A2), the interpolymer is
a styrene-maleic anhydnde mterpolymer havm g a reduced specific viscosity of from
about 0.1 to about 1

- 21, The cornposition of claim 1 whcreih within (A2), the carboxyhc ester
20 group (a) has from 8 to 24 aliphatic carbon atoms and the estcr group (b) has from 3
to$ carbon atoms.

22.-  The composition of claim 1 wherein within (A2), the carboxy-
containing interpolymer is a terpolymer of one molar proportion of s-tyrene, one

25" molar prdportion of maleic anhydride and léss_thén 0.3 molar proportion of a viny]
monormer,

84
AMENDED SHEET



% x$' & fi bu4 sf)S10% x$' & ()-f  $10% x$ & ()-- s
Sig% xg & 8 ° 3'1([)% x$' & ()- : S10% x$' & () - i F10%x$p& () -vi l mm@ |J(6\UUZ004
&10% $: & ()-10' x$' 10' x$' 10" x$' f:10% x$' & ()- 310% x$' & () - .
"010% x$" & ()- x-10%S$& ()-|P|[:bWL4 y@aow $: & () - z F10%$&(? .
10%$-& ()- @0%$: & ()-S & 10%$: & ()- 10%$:&()-PP|[.--41I0_.$.
S910% $:& ()-  210%$: & () - @10%1;&() @10%1;&() f#10% $: & () -

Qgégﬂ;@% 8 109 &%l T%%@Hﬂ%é@%‘orﬁ éf f % &gg(rgm w1tl#§_1 @;ég( % lggv-m?lecular

%0%@ @& () wEight hbbﬂﬁ%{&&le(fi)rr is s3IELRU@EE th &&83&%@@%@ @&pi )prepylcne

\ @ 10%@@ (). | ob %40% & () - 10@&@L0 0 _
@f@/ @ #10%@B@E () - Vi | [ bU410 , S10% & ()
gg}/o()o&{@?)@c() 10%&%\(()10%&() 10% & () - 10% & ()-4*; R|[: bu410

10996 & ()- h Yy MBL0% & ()- Y Yy Mp10% & () 1Yy MBL0% & ()-  >Yy
\I\(/él(l\)?ﬁ) &5() ()18#14)% é’l‘he coinpb@itlon oi%li@x%i) &'h(s}em tN@q{éﬁb& SW{%&SEQO
%&?ﬁvﬁ 30[ [ : -] <10 <100/a<) ()-- hir10% X) 1-& ()-_- YS/ 109%) &

*#109X) & ()-S n, F"10%JX) U& () - F 10%X) c& ()-2zY810 &@ 0%
glgg/k)/i')()g &10%) & X) Q +Q4(° 10%4( & () - =10%}(QH) - SH-G
&@O%) & () -- 910%) &' SS 0%()&() @ &SF10% & & () - 4 SFl/ck)
S10%) & ()-S Normal " "Me d !d}gz " " Heading
43]c" "Heading 53]c" " ‘ ‘ egadi N Q‘E?S‘ y
93] c"A "Default Paragrp S GLCU drrey| =

<& 98@INW " Ce+l t{|n &(* (g#68: <>@BDFHJLNP) > | Cb/y
|\E>&v0/arg4R3 2vM bcrrxé{39R9< >'>@&\B<B)EFG4|JKLNNOP STUMWKYER ]~ a}_CR“
LyT#Q (-].052n68; >+@BFG M 0JJ3L: MOPSWKK[ ] * 5¢ghnpDqt dyRe} HW r -] ;
k>. XbWOg] T! *} xS" yF#Wsu( -/ 1469; >>Al EHNOQU: VZ] ] Q ' aUaaf i hj mquz3| ;
&E8#" OZ~ &U9Ae" j R<| C, WM:emB%:)xIR‘f istihidepen ?MEC lgroup that contains
ghi

_UZ\ $0a/§£ ¥ Q&ﬁﬁggﬂ%]{?ﬁ?kr% Md?n;b ol an| *bcde rmopqr st uvwxyz{| } ~

<= >7? @\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ ° abcdef ghi j kI mopqr st uvwxyz{|}~6Ti nmes
New RomanAri al Couri er_New'h Root EntryWrdDocunentT
| HSYR () *+, - ./ #b23458Eg®mposition of claim 1 wherein within (B1), the metal overbased

<=>? @BODERGHJ K ANRRGRST 'YK Srukture RACABHINA ORI dviey 2L 13~
mdependently hydrogen or a hydroca.rbyl group, armno-substxtuted hydrocarbyl
15  group, hydroxy-substltuted hydrocarbyl group, alkoxy-substxtutcd hydrocarby!
| _group, or amino groups, wherein the hydrocarbyl group contains from 4 to 50 carbon
atoms, provided that R! and R2 are not both hydrogen, B! is the reactive basic
functionality comprising -NH, M is a metal, A is carbon.at_e, sulfite, sulfate,
thiosulfate, phoSphite or phosphat_e and x has a value of from 1.1 to 40,
20 - | o | -
26. The composmon of clzum 1 wherein within (B2), the metal overbased
carboxyllc acid is representcd by the structure (B )R”COOM(MA)y wherein RY7 is
an aliphatic group containing from 10 to 50 carbon atoms, B? is the reactive basic
functionality comprising ~OH, M is a metal, A is carbonate, sulfite, sulfate,

25  thiosulfate, phosphite or phosphate and y has a value of from 1.1 to 10.
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wherein R° is a hydrocarbyl group that contains from 40 to about 500 carbon atoms,
B3 is the reactive basic funct:onahty comprising —(CH,CH,NH),H, wherem X isan
“integer of from 1to 8 and R s hydrogen or.an alkyl group contammg 1to 2 carbon
.atoms, Mis a metal, A is carbonatc sulfite, sulfate, thlosulfate phosphlte or

10  phosphate and z has a value of from 1.1 to 30.

28. .The~composition of claim 25 wherein R? is hydrogen Or.an amino—
substituted hydrocarbyl group of the structure (CH,)sNH,, R! is an aliphatic group |
contalnmg from 10 to about 50 carbon atoms an amino-substituted hydrocarbyl

15 group of the structure R“NH(CH;);; wherein R4 1s an aliphatic group containing from
10 to about 50 carbon atoms, with the prowso that when R'is R4NH(CH2)3 that R?
is not (CH2)3NH2

_ 29. The composition of claim 28 wherein R' contains from 12 to 26
20  carbon atoms - '

30.  The composition of claim 28 wherein R* contains from 12 to 26
carbon atoms '

25 31.  The composition of claim 26 wherem R"Y is an ahphatlc group that

contains up to 23 carbon atoms.

86
AMENDED SHEET



- 8 JAN 2004

WO 01/14433 PCT/US00/21834

32. The composition of claim 26 wherein R is an aliphatic group that

contains from 11 to 17 carbon atoms,
33.  The composition of claim 27 wherein the hydrocarbyl group R® is a
5 substituent group derived from a polyalkene, said polyalkene being characterized by

a Mn value of 500 to about 5000 and a Mw/Mn value qf about 1.5 to about 4.,

34:  The composition of claim 27 where the hydrocarbyl group R®

contains from 50 to 300 carbon atoms.
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