5. Of[OOMiﬂ oi Th@tprés‘é\ﬁ@'in%@xbnhﬁbé@éssﬁo Qi@ﬁ&@ﬁxﬁg 9 tle QHQEhQ]{? and in

10

I5

WO 2005/ 087821 PCT/ US2005/ 007544 TITLE Di spersant
Viscosity Modifiers Based on D ene-Containing Polyners
WBAGKGREUND OF THE | NVENTI ON 5 [0001] The pre®emtusz005/007344

invention relates to dispersants for use in-fuels—and— -

o0t -1 nduged vi s6osi ty i nérease I  heavy 8‘St’mm&ﬂ@mﬂ|m||””||’
engi nes. [0002] Heavy duty diesel vehicles ma

exhaust gas recirculation (EQRLE engines in effort!®%b
reduc AIPA seqyences
0 o B B ced POt R AR R R
are different soBACHGROUNRORR WVENE@QMH scosity

i's desi that oll exhibit
VBEgE ¢ g?RqﬁtCﬁaﬁsssmélﬁlry
atheavgdody dietlenginef. 6% A material that attenuates

' it di sperses soot up.to hig
R R A T LY,
| ébgineatn pons ko mﬂmpesntmmtmcr&alrﬁmnsmoas Behaiid eldpnsequences

Sto?*?écqrc\ﬁ'lﬁﬁlgsﬂhgkxmﬁ?{t oaﬁs\%l%ﬁgﬂ %ipeggne%n% ngg%%tgrlljltsr?gl structures

Viscosity | Oov- ers are o

ei‘fl@ﬁ'ﬂcréﬁseffh‘éq%weﬁs‘éelOnl 9 kovesispyt lyelsheotgared with engines
p%ﬂhbdl‘ (7€) Ul.ahssﬁéislﬂ{blé ‘f’nart%qjucﬂuB ern%gp%s@[) léhﬁ'lClCdlSC e.g.,

t e 1S
ol FShSER Y V5 ekt 5P RIDNGE Cdiol eR iR hicatzpuares

Changﬁt)olﬁicwawg@h da}J{I}Qilsgwlsdﬁlsboﬁlgmoa}hlﬁh REot foaWinigh

har act efi stics
VWAL if & FIRC BT HOaoliprieRig o brarar boe: Bamain -
viedabaily ylahbo\HSQCErts ovew/WeWidereateze faf oemptdayires. Viscosity improv-
ef18-hE AP%h eil@@d ??9?&1}’0@:’%& e&ﬁ%ﬁ o??ﬁ/e dp gﬂerl%dg%g‘ospﬁ as the tem-

grafted wth d Feact

VRTRYES Ih ARt Ohawereélﬁwﬁwdésﬁenh@r éh@julgcrreﬁsmm vppeosir as the
ZLEn@BCc&ureAstlaSBIelré‘d asl Bem. argusal d’lSthSl%)hQI\H 9OR4 ameliorates the

DALEETROGE D S90S TS G L AP e, T

Sépdumisbarabterisd@8ef thaoilwet imaswved Pat ents 6, 107, 257,

abodp etl"rﬂm@naqrzﬁr{%’r ?é%??&}[)’z%@%f“fte% (D%}MF) g0 from ethyl-

t
§é‘g§§ﬁﬁé‘?“q20p@o}ww taduss boenendigally geafitshokihomekic anhy-

fiide aﬁid&@acbe@Kl'ullhs\ﬁﬁufu@ranﬂﬂ%ﬂe%@o@h%ﬁ@ﬁ§ble3§spﬁ?§a t perform-
erived fromisobutyl ene an

E@% - ‘”’(“Lﬁc’ﬁﬁi: A 3 o NGB ROGRCRRTT T & i geEard. DVMs
@rfshnertspmm dipdosacein B dratead 4,8632 0 NASIBY et -EheSeptpmber 5,
ﬁbg§e5‘§ we Va% S%té’&? H)els’5a7 %aﬁgergﬁ?tl%ﬁggﬁgw 8, Esche et

ase on a p yer” ‘of
al- ewhs@'é:@sa§2 i 28)0r emtéU/Sfﬁ th7,833, lioweukr September 12, 2000.

m(ﬁtﬂ]ng%&@?gofﬁ% bﬁﬁﬁ&he@q{alvls%ﬁsod &B%Is%ﬁflﬁf pg%)aﬁflg? spers-

the nnlecu ar wel
B’E‘ﬂsyﬁ ebé’élﬁl?orﬁ’élbﬁﬂ%rs d@éﬁ@f% oy isop pigleng| f@@tnsoweo«t ({Ip8/1P")
Engﬂbédn&%&tﬂn}{ plﬁjafrﬂcn@rcﬁ@ﬂer@mmﬁncpmgﬂﬁ%d il %8900 Y8BE7 A The
S|egn|f|caq di fferent ? Meric
ent invention prondes a 1spc sant viscosity modifier based on a polymer of
isobutylene and a diene such as isoprene which is, however, distinguished from
such earlier dispersants by means of, among other things, the molecular weight
of the polymer backbone and, generally, the selection of the significantly

different  amine component, leading to a significantly different polymeric
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structure. The present materials exhibit superior
performance in engine tests. Moreover, the synthesis
of the present materials, based upon isobutylene and a
diene typically is significantly sinpler and |ess
costly than the synthesis of ethyl ene/propyl ene

CQQQ&MF@N Sl"heg[yrgkée}ﬁltr#l%tﬁgﬁfsy?@ l§1't @g};@r (ﬁn‘agajféfﬁﬁad& in, engme tests.

required en gas
ndoreayen thsisyghesic RAihe p@ﬁﬁﬁtﬁaat@rlalsr ésecgbpwbumene and a
qufé%tel Sipidsayeist Eh%nﬁvdéﬂﬂtzagﬁlp‘l)ér MOVERi st BfahNthe synthesis of

uration and thus itaple for further
AP Datr S re TR bR € sele GBS required. and
sektsrembly ﬂ@&(ﬁﬁible‘l’ hedpipges gat is mvseméqmmd ztsherceﬁmr &rminator. The

S I h of royi di.n C _
d'(lf)g rs‘gnﬁ csL} SCOS ve tP? %%{vanta%aef I]i)émlllﬁl%l ovlge n unsaturation and

pé}FlfSObWHQC%lltlahleeﬁgl i%lethet dsnctjongliostiati mgthaogowithout a catalyst or
ﬁggﬁ{ty i ndex and good soot dispersion and
eratlon properties, particularly in diesel engine,
M0 pecthg Pyesent Huguj opy therefpess efol vesnigie rseblsaplobrrpiding a

ewlb%tst BRPersafi ma&sw RdifRNYMRg Phpred | VENDa®E 4P engine
[0007] Features of the [nvention are reC|é$d in Cl%{nﬁ
p%(‘é t eratlon

teﬁs PFH é‘f?o?egoofihvés%’rslé%éﬂ@e’ﬁ AL REPD IRy ongan
ccpmmués mrnonmraﬂysllnnglesélhmglﬁQChm@réspm@lw:tm Heavy aduty diesel

sobugéh g é T .having an Mh of 1000 to
85k 380 bl R S N RECRHETEBHON average of 0.1 (o 4
equi val ents, per é&H%N®®EUWDHHHﬁEdﬂVE2QTMMQof t he
pgbdd‘ar Péatﬁé%%@@{é %eﬁ&éﬁaie%i?ﬁé@[ﬁaé s Phreactive

ul val ent ereo derived from a one
a, ( 3- unsatharefose @ﬁrlﬁé&%ﬂtlle"%mﬁloamld%n@l cemPoaitioantraprising
0@mpgﬁ@ggn9gﬂpkt§fng at | east one aromatic am ne
cont ai in | east..one N-H capabl-e of
condeng?)h@n af‘%’r’t%lﬁpﬁ &eé’reb%%?llfi'rg g?‘é‘ngfﬂhé\fl‘l Sal 4oy to 150,000
2and @Gﬁﬁ]miigleheramenm noerapt 8O0[rov elpsvalehisi pandasha00 units of
L ufgri ¢ ncentr ris
r Le}g{ct %n?h prpodyucft'r andc"}:{ll?m<b¥oln(p 4 Eg?(it}:oélfiy ﬁ’g O\QII rseg%éYet )?quwalem
asheroef, ldeased frost siddastemeloyprinsaturatgd aarbory ke nampound; and
ConbUSt(%_ﬁQn R OIQ%% éﬁlﬂ;@%}ﬁ' Rdin] g ac‘s?%e atx]gﬁlgﬁcoamine contain-

[ 0009] e 1nventio oV process
prep & ilpast onealNbldxgone ca@@ lgepf vmdwlélr@owbswd grrboxylic acid
CQHﬂﬁkﬁhng; (a) reacting (i) an isobutyl ene-diene

aV|n an 150, apd havin
038‘2 r ag ‘?) Ve g/p?Pt Erodf‘?qsegﬂ%ﬂc\%tsc ﬁ?gdﬁ E%\?‘Boﬁoncemrates
d@lubipﬁsufgotr}’ndeombn@tdacﬂ&Oﬁrdﬂmm sndhn Ml @fflubhgatmg viscosity, as
po r car bo o
Cavn%fg%s g\llcl;']dnisorclé? gatmlg an &gerpals?%@%sttlgﬁaqnigﬁ/e %‘%’supplym the
r@amtﬁMHeEQU|valent thereof and

[0009] The invention also provides A process for preparing a carboxylic

derivative composition, comprising:
(a) reacting
(1) an isobutylene-diene copolymer having an M. of 1000 to
150,000 and having on average 0.1 to 2 units of reactive carbon-carbon double
bonds per each 1000 units of M of the polymer, with
(i1) an a,B-unsaturated carboxylic compound having carboxylic

acid functionality or reactive equivalent thereof; and
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WO 2005/ 087521 PCT/ US2005/ 007544 (b) reacting the
product of (a) with an am ne conponent conprising at

wbeastsare aromatic amne containing at |east Qe dMubdnrssy

group capabl e of condens- ing with said carboxylic

acid functionality. [0010] The invention also provides

a proce?s for inproving the viscosity 5 index of a

| ubr i catiIntpasiing Sesnpesies oh (Dewitpransimige srogrqrenatomgrising at

| Nle@stSriedarotR Oshihé 0OnBinTh DA tea¥d SeOSIH ¥r$§%ﬂ%¥lb]@%t condens-
amount, . of. the co osgjg on .as de- scrib

DETAI ' ED S HESERI BPIERCEF UREEOTAWENTI ON [ 0011] Vari ous
pr[@[)éﬁ} ed 'IfPeatnyEﬁBorarad:boeﬁimﬂdd@Emtpﬁro&Hsb |rob@m§€§x§ﬁd’ hgd V1sc051ty

b by \wa n-1imt illustrat.ion
%gé\géd&gerémﬁw% iRg de Cn%mpﬁ’ﬁﬁfod]ca‘fodW”Sé%s‘P??rlB@%’l“““ofmo said
" Faparstsaidry la mgpaupliscbstyugeprovimg tmoofididfathy S@MFRition as de-

V\’fycﬁlﬂeﬁ%ef@hl known to those skilled in the art.

Specifica it refers to a group having a carbon
at om di rect| izEmmmg]aEsERIPE@N@@TﬁEehWEVﬂn@N

mgbecyl e %@10‘]@ kdTerrid @R Hleﬁilt}%i%grﬁgr\xgﬂnba deslcrlaed below

char acte es of hy rocar groups inc

hyér‘bﬁ%P{)Bﬂ“'iﬁ‘Hé‘PP%ﬁiaé‘ont hat is, aI i phatic (e..

allf§12]or Alsktmesilﬂerexalt the tceml |h3yd(r6059bvl Qﬁb@hﬁélhkybr ‘hydrocarbyl
uent s al i

| b
P BF TR b B8 DRI B P el b @B siied im e
Wefth %}gpca;@@all\c istebsrs ito wegrosp hakereed nartbbe atdrﬁgiufeatly attached to
Cw}e%ﬁgdéHUfQHgbxb tlf?nelr( R%%aon Ofrm%)g H]np omﬁon character.

stit ue St o@
sEbélﬁlpf%t@d]mly‘%ﬂ%‘&\érgbwssublslﬂm uents, that is,

subst i hy@ricarianddkiiu@gsn ban, 9
n thelscjont e§< q@;ﬂthlus tlsnslghrgtllgggﬁg%{c & Bﬁﬁﬁ%r"‘ﬁk&ﬂrl) ali-

p?becdgm(‘ﬁﬁnt ‘FX? oCHr I8 HeA%Y u?”@sbfuef’ﬁe 3@9 baypmatient aliphatic-,
(end alicheliosfesipeed alrbyiatic hhbgwuang, bt URNDhs dYyEE Q)&‘ﬁstltuents

alyk ereyn tHEelrlgi@PsL %é&élug% ﬁugﬁ hel IDtpﬁ;{ﬁn qnfl t%e olecuié ?e g.,

and sul
MEIFW%%C%T ma MHPEES having a predom - nantly

hydr ocamRanenay@et8hon 's[x‘bsttn@erﬁ@%gtxlts o stittefits containing non-
contain.other than carbon'in a ring or

nti
éﬂe ﬂ%?ﬂ%rww bvé?hgoéédhefw@é%ocﬁ B oHBYCnHIeR efo atod radier the
Imeﬁaudmaﬂullyf hvdmoaa’jbgﬁnnatmﬂet 60ae8, SLﬁiﬁﬁtu@HPQWasﬁalo (especially

furyl, 30 th
SR TR S o A0 BT i g,
rﬁ?dnﬁif@whan one, non-hydrocarbon substituent wll be
presenietdQr e t hydr.ocar byl :
et 19| su%yﬁtrulémts that & %‘ap t@%gﬂﬁ Wifleh, &)Er o%‘arlﬂena BYedomi-

ically, there no non-hy
gﬁﬁﬁg inyg 5&% bony ¢harargem s carist of tosmveTen Copodiy werer than

3orfd0ik3h rTrhe of @PASIthéMNSe @meb%cp&er?ﬁmm AYROt 'Ir?fﬂcmatoms
romi sobu%%/ ene-di ene copol yners havi ng

A“%Pgiél’b’%“f PXYSEN- 008 tﬂé‘rdn%mwﬂys soppbityegts as pyridyl, Turyl,

thienyl and imidazolyl. In general, no more than two, preferably no more than

one, non-hydrocarbon substituent will be present for every ten carbon atoms in
the hydrocarbyl group; typically, there will be no non-hydrocarbon substituents
in the hydrocarbyl group.

The Copolymer

[0013]  The compositions of the present invention are derived from isobutyi-
ene-diene copolymers having M. of 1000 to 150,000, alternatively 1000 to

100,000, or 1000 to 50,000, or 1000 to 25,000, or 2000 to 18,000, or 3000 to
3



100, 000, or 1000 to 50,000, or 1000 to 25,000. or 2000
to 18,000, or 3000 to 3 WD 2005/087821

wPh4/487824005/ 00- 7544 16, 000. A nol e of copol yn®fr/iSoos/o07344
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defined herein as the Mor nunber average nolecul ar
wei ght of the copol yrrer expressed in grans. Ml ecul ar
ners, e determned usi ng wel |

t he. c :
krGAn F el SRR (ondsties Rt & Gite i\’InEQéﬁﬁP]é@l average
ofmqjmldeﬂweeghtfcﬁfrthd&ioﬁbllym ﬂ@(pmiseclghégﬁaml MbBc@BL weights of

r iQ ronat o
g?llaet tbg (?lr\{g?e% H” &Q %ase (fsrm legp wn gj)ods ﬁ%“réﬁé in the
t dédTAigee Exaroplies Marwwmsn@rv@t¢lnnhwwbwumdve1crhts are gel
pQEMﬂ@Eﬁ%n @Q@hﬁ%m#ﬂeﬁ:@ft@ehgﬁma@éﬂ 4k, &]O{HJ%E ?)gds]e Emometry

ZS gesul ts at "are
PRve et R tshpigec dp ealibeded m@rnoemrlﬂml@raq‘t@rzcd polymers

p@J!zMﬁitYWhEcﬂﬂﬂ]@Qbﬁﬁ k Sare %oBﬂJaYeﬁ YF&nSes%tr@m%r diandards that are
referaﬁyy of. si ecu ar wei ght, 10

eRBTREHY SiHREAT &¢ é?f%ﬁﬁr‘gg & SamPHeAiccBicdy Eﬁ)]s@fWHlarfOF golysty-
t teme gmityhers, gepmeymﬂeye stapdiatil }Vl%fémbﬁ%ﬂ @ﬁnl\ﬁ@hﬁ)h‘écﬁlz@fwewht is

r p n,be e
T SRR TG
aﬁé&il%ﬂIBOlmlfeomxghtb\Aé|Ithesl rofl ymersseni tesdsoérmined. Fm e\ample

p@lﬁ@lak}yd ngﬁé%%réﬂx‘?&a?é WIVEU?SH%&"{BS ﬁlqe nﬁofevular weights of a

prese ent ene s and’ar
psreé‘feéroékﬂ‘?%ﬁb)é@mh@f[ l@cﬁiqamdmm@dof FDhﬂst present materials,

Iwgﬁbb@cryl&@mﬂia%emr pekoIMP) Q¥ddng cationic
p@@ n cata }){sts Lewi s aci ds are particularly

0@8 PGSt QL Thip dB¥eNtqiic iy denBeRAIqda PRy ing gationic
qunbﬁzaﬁhdﬂ BataBi8, 1.8 { #bidShéEl pﬁl,rtlﬁﬂﬁ}lg,pla_ﬂe%é,cat@ ts. These

i SSRGS S FC
d?&’ylha@ugd@@mefadﬂrlc dsaavysl ves,HOCE 8am@e(REICL, SOCA ], Rvll. 2ere R is
\é(pl/&oc:ﬁ%'oh ag'o@pcﬁ{cﬁbi{y%taﬁdé AF@%@;%H‘P@@P Q%@EF%CL and

S Sy
5 SeHableagat ﬁsfﬁy“@é% lumEngE $BRA LS sgeh peAdSlst 1ECI:
pndcelil,Eastiesrei Fx fshahpr esieneenafy Ec{%@h@iﬂs q@cﬁlﬁfessdicﬂénds to

d hal b
S DS OLEr BAE 0EEEE  F c
@tcohpt apt eayharedieydcid lonerdadeocabion etamat isueh s t-butyl chioride or
@1@15’&'%5&v@ffll}d??dede%]{eggmnglaﬁ Cc%lp@[vr%% Vg gt de%ﬁ‘gd k}f’??lecular

prepared from correspon er co
meéﬁgrcanngq Qrgpaged @g@p’gﬁ@rremngmgabutmbrutﬁ@mcgmpounds of higher

&Rﬂé(ﬁﬂﬁﬂ wteshhl Wslﬁﬁ%ﬂg RGN 16 S pPHGH RS hidh skt H&‘\qeé such as an
preparation are well known and

téX%e[r gf? Laubagt]ags L hde theH Q{Fggggogtareawell kqog&@bmdye}re disclosed,
E’zgl ymeKsedeeEncyl., thbhmyl Solym&Ry. ELA987)iv8. ScA2B1AR1987) 8,
393 [;Q015] Copol yners are defined herein as pol ynmers
derived fromat |least two different nononers. Thus,
EHSI y nef epdl maketsdare plsiipae herede i petymieromerifved from at least two

@Pf?e'i‘@r&temo%on%rs"’ PhudHo ﬂ’xﬁgxgrﬁ@fudmg&ng{e?s dBL& from, for

oten20r di fferent
TR Gners ‘bPl s idHéeramt mpRe@ATS) @wrapéteder¢rved1ffm©rrhmono-

m@ﬁbUt&b&E}ﬁlrﬁﬂ'? dbpbl9ARts @Perhdi BREMMNIRGEBLABY PaVRrived from

conj upeat ed or 1'sol at ed (non
sobutylene and at least one diene which may have conjugated or isolated (non-

conjugated) double bonds. More often the polyenes are conjugated dienes.
Suitable dienes include isoprene, piperylene (1,3-pentadiene), 1,3-butadiene,

and limonene (dipentene, or p-mentha-1,8-diene, optically active or inactive).
4



35 conj ugat ed) doubl e bonds. Mre often the pol yenes
are conjugated dienes. Suitable dienes include

wh SQRfgRe, Piperylene (1,3-pentadiene), 1,3-byladicNSno7sia
and |inmonene (dipentene, or p-mentha-1,8-diene

optically active or inactive). 4 W 2(1() /087821
Cg/ US2005/ Q07544 Ter pol yners derived from
HRePIRAe defigeph feme isnbuteny, jeeriane nad ak,8-hwsatiede, are useful

(l(bﬂfer i sthbhakn Q)@n Ikéﬁed@ﬁﬁ@l%ﬂé hﬁ@lﬁ W®prene, dicyclopentadiene,

hyl :‘}E@E{ﬂene %gﬁﬁ%awgﬁgfﬁ 62 r}é@tﬁyf-?rtlc%%]en?—pentadlcne'

3 @/@Mpiﬂ:dtddl’tmﬁ, ,)ﬁcﬂeﬁp&mhadlEMexﬂdlén&eﬁaﬁ-ld@ﬂ@Ghvl 2,4-hexadiene,

5 2, ]‘513 gé@gde% é7 ﬁc%afij{agﬁp;ag]%gngﬂwgﬂgﬁ(ea n%?oémersxe Triene can also
5 bt baek¢rde sech2andrhdrpenbeptdricene? Gadinalisyl -2 Be-octatriene, myr-

grc%_ﬁ@r‘f-qsostf/r%gﬁﬁécné s ?7%&%%95‘%@%@5?@61 -isopropylidene- and 2-(2-

-W@Bylﬁﬂ%ﬁymP@é‘hé I@ﬁtéﬂpV@Ifia—lﬂléﬁﬂdhyﬁhmlnden@d higher polyenes

1sugpRgE @ﬁﬂbédﬂ@c@&aer@nﬁo% §idand trans 1somers can Pe U%CCL
bi CycC ep tene

ene -pentenyl ) [ 2
10 gﬁﬁmlgheﬁ%wvﬂ%@gr ‘%%ﬂ]ya%m&?ﬂé‘ls &obt‘%t“epf Hehéo ~B@J‘11FF derived
Cltsnrmmldertermsl()OQoNEr@f marpdnpna@eﬁl ank&]e{t%l@b 1T51ﬁ3 1.0 units per

C r ical I o tal ns

ugle?b &r |]t/%§me é’hé“ﬁg%’}ceidd@ Wﬁelof)f t‘néop@I‘ \iBld contain
of.Zalct erdiand- d@hvyedOumLt's t @olyrerurfi 250k coulEQRA LAV .2 SI'hJ $0 units.
MBANSelBal andfs%rod n@? @&ﬁ@f& ﬁl@'ﬂ%% %]%fnc%g a(i)llvlvcn)n?am pn average

contain” 0.2t I ene-
28! l56% ceisrg Uﬁﬁrﬂeapﬁl@% Cﬁlémsemgmtt \youldomptmm@e beadedirable

St Gave q sﬁv‘ﬂm(faﬂt [RRLY RS S 1N Ul yeh ROENERY Ywigiti&ihR QYitional
avera ne un|t per polymer chain,

ST T Rotioe i o Py BRORELTTT o &1y ipraepressed. the
sé@milyneaedn ¢amateo fiorafstahes, pol aveergecdfal Bs 1401 bouto t1be, or 1
PG PN 30, BRE b 43, BLL B B ORE i8S By s or 2 08

nonomner . rw se exp resse
20 cBRfssi 96 unft@rderlﬁgd Aroee al%m avrerraag@ b@$ed10t1 oMi5@f capolymer, the

t @tdQmdint,lof cohﬁe5@ape?§1é1lljg%?§lg'ex%gn Lnt Lﬂe 3@5 oﬁa'[helcoﬁjglymer

1.
ﬁ §°P%1%/mﬁﬁ|@‘§°fdé% FRASHOP r i df"éhlélsatﬁé’r‘ewdéb%é(&léwoélwound)
Mypkllg cpotaymsea potrh@ondﬂLumimlﬁdmjﬂlfca?LNehSﬂ{@bﬁQlo carbon double
e n.the of the c ner .
qﬁ’q‘%?}%%&% th Fgralfoﬁ 6noherrgac Ctﬁ%\n {h hHR Oﬁ‘g‘g‘gt%f’%{?eﬁ‘a[ the
25 Gpubdscbon 18(9@(3@1@}9@@)(630@}1@\2@31 la1yd edhbaitmshacarbon-carbon double
%Unﬁe(Stp%dhﬁ&tdWﬂg@ecrarM)\ ﬁl%?éggx?ﬁ’&?gérﬂﬁgr 8p &l HFQIS described

bIe bonds per nol e the terns "reac
RIQH: 4t ISOPEHEY figh HEd4T e 44t oS oS Prech elfrhe thermal or

C‘apabk@cnt)n reacil mg dvublhe WSQQ%BGO A yi® are reactive: pelhdps

cariogeaghom Souble, bt BRI g e

30  Ibelbmwndibly theerghs es bdebvtehahatund@rdepef ifufe aandid chxBﬁntv with
e" react.i.on,

e dant £ BB SRR 5Bl ona G ¢ FEGHHF YarOhuck conai-

peRpapsmay (2eggesippleg ha 306 o:flerteh eudoabligofrene bewptedotnénantly

T%(I"lt-’d)fé?ed W | @ mttld’ﬁ' Sjﬁhé‘gmbﬂmsgf ba hound bleF%BFZan can

I's believed t , Inorder to assure suifa
PE&‘EEQTV’H%‘[% tI’ENI‘@ﬁsatur ated carboxylic conpounds such

35 as01mal elrhearsbmsle@l@ M:e.te c%%rbr&e%%hhﬁslm&muéﬁ pEEN: BReater
esi.rabl.e e1 such gs | soprene be
&ﬁél&)&% nzgntha 365101'1 of the- polymer an ult1rnate ly, derivatives thereof. The

1
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n

incorporated in a 1,4 addition. The amount of 1,4
versus 1,2 incorporation can be determ ned by 1H NVR

w@3n([s08%Z] The isobutyl ene-polyene copol ymers @fy/{ifhs/ 007544

invention permt greater flexibility in the design of
the poI ymer and ultimately, derivatives thereof. The
05/1 87821 PCT/ US2005/ OO 544 use of nore than
onLése RET (AR ORF LORTRET RELTYS 1BF d55181B10f fetolwa¢r hgving particu-
pdatllvcimrécapiqped&sl red properties. [0018]

VT 28 B Sl RO LRSS B
OGoo@engbyﬂﬂ@ﬂ\)&rbﬁoéﬂ}@eﬂaf)tﬂ@go BCl e@dldrnilhll@hﬁftemperaruus
”Q&RPHJ ﬁfah@ﬁhm%mécu |\¥é'[Eﬁt p(?jg&t&{:, acﬁ’&?ﬁgf%é&% Ig:seggltn about

from about at rmsp eric-
sGiaPEPhicReHo HaukRa g@ﬂﬁe-qﬁp Pl -peg salirg 186h, tgﬁU};QIPMEh) pref-

gaugey (B toombtkph o]azc@% ad-abbhe 1"76[?595)' vichy é&{cd\h@ & MR diene
rds co merization with isob | ene deter
t ﬁ%“’%\rr%uﬁ?gjgh%?fg@im“r Sf1HY ‘%fé"lt%lep%o%%fyﬁé%ﬁe thwaéﬁourﬁecharzed

r egdativy td ysobﬁtyldme Wienehe seiividyadf th dlee i§ €@6ldMoRe reactiv-

A, B T B RSB 2 e
talﬁé Ih@s&‘herre@lymlevelf it Inelamnttwa)am paroahe dndmpotdeed mdy be
lrmﬁel%g lr:glfl&b g‘?gp‘jd} sé IB? &%Eg e 32“%’8 réenqele aélroeclﬁa&/'c I€ads to
i AR pdr% aePnrenco lrtq@ép@@m ynerthascwimﬂzemm nedidwrnihhbd by 1H

NNIRIR F@or dii @128 ShAVawd 'ﬂ&ac'ﬁﬁﬁgs' Mk Q\%ssn}fﬁg h%?%ftlggfﬂlt\’lene the
thaﬁ of |sobutél ene, 15 nole rati o of

cFRIGEa1? PIcBR F%r@@(%ﬁdgiqeépéwdﬁhlﬁh tfh%“%\frmlmﬂ fkﬁ amount of
mlyememdmcm B@ﬂaﬁlﬁﬁthmb@lvﬁw BakY Mo timed F@é’ht&o dnli BSnetimes
t even nore. vents are
?{\gﬁug‘; u%egrgursl Ny FrEeadpyer; (%%PO § Posynetigadipng. Sol-
‘&ﬁ‘%é%lé@llubzlééetlhe pobiyereancanb pdowirdena fneanstrbbmo the reac-
CL@(SH fe@hpertgrd. U&aét‘?&?tlmteb ‘%@uﬁl?\/n.ﬁ@%etd%nethc @@ﬁ%tdfgﬂaﬁ)év{gﬁ%n and

uaI IC}/ degend on the scal e of reacti on an
LL
a

88?‘%“{%5?“ Carfehe el fovide denater- t e reaction can be

_ rcgmnt}md wilhendtieaot i witecandibae quanchaeion. bhd Wsﬁ&ﬂ&lxth water.

wﬁ"{“ﬂrw?\;&?%eaﬁ]%glb%hv gpﬁ ! I1I§A!EC%PE ﬂ\tvexéh%lgnopﬁ%qggq%@ are removed by
|seveiinpoiskibhigatnle ptativotpsrane areimededdlpyesssie i ppi ng,

I t ture and reduced pressure.
kdﬁggﬁ%tsg e @JFQ_%& mpound 25 [0019] The
3 %iﬁxw fhe B@PPWM deri e cimpasitsonsfortrhiss nivenvent arerprepared
dfcen @ﬁﬂf@ﬁ@/}%@ed fsb bRy AR hRXY, %to%gldn?’é?putjéhﬁﬁ%'lﬂhﬁpﬁgeffeﬁted by

rboxlatl nls ef f'ect ed reactin
COREATEE SRy ViRt Pt nd (ol ihetviates b ooxVhe compound
oarrbmydelcrqummnuhetnoﬁr Iihe&ﬁtrbaﬁvl@@ulc\éﬁbgiﬁﬁelt@9[&% -contains

e3R8 SR TP 58] LYSERULELTS 1 Sl By e

a2dhd 00U et is axialMis tof Lﬁ)erPOZBxOneaml(Dﬂ)ﬁ) teifi st pér Mthof()(lﬂhlemts of
Tl VﬁQfevscx%edodb%Qetf& qu%'ﬁh{bep%rf cﬁé%%h%njrtgqg (Hd] s r; Fhus, just

as 'descri bed above iene n
?%ges’géqbgﬁépovcmkygc Cjafﬂlé‘?? in certain embodiments, 1 to 50 or 1 to 30 or 1

to 25 or 1 to 12, or 1.5 to 10 moles, per mole of copolymer, of groups contain-

ing carboxylic acid functionality or reactive equivalent thereof, said groups
derived from at least one a,B—unsaturated carboxylic compound.
[0020] A reactive equivalent of an a,B-unsaturated carboxylic compound is

a reactant that will react in a fashion similar to a carboxylic acid to form deriva-
6
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]
n

30

as descri bed above, there can be, in certain
enbodinents, 1 to 50 or | to 30 or 1 to 25 or 1 1to

\\320()%[7‘;1 5 to 10 noles, per nole of copolynmner

P& *cont ai n- ing carboxylic acid function FTﬁ&ngM“%”4
reactlve equi val ent thereof, said groups 35 derived
fromat |east one a,-unsaturated car boxyl i c conpound.

[ 00PB] that ﬁ%@stsémmlquevﬁh@nns dfosamta¢iﬂam§ﬁtmrthft edrboxylic acid.

carho [ C t.wihl,. in .

a ?gsﬁ%gnllrﬁs rﬂﬁ@iﬁ@gs ﬁ\RggrabI?@ %s?égsagﬂg acy klalnﬁe%aﬁhl Jgact with
6 AN2H 0%/ fogy gphstpe ysgouky owgmqs as widls thehenrregpending acids.

eSAEﬁ}NdxﬁielsMoWé? aﬁ\f}ﬂf@st@ﬁ 4o ARtialned fir ARsEdEed to Re eactive
carbox lic a exanple anhydri des, | ower al f

estigtd! eré?’lk? @zeyprrﬁg?q“dgg: % react with amnes to

f dt)ms]ubslga@t & @Hdtiylshizhll ar ups@ededds c@$bd)d»4|h:\(, ltabﬂst and reactive

carrespondin . a esters

g AR RS P el APV SR e ed Homse appmygiseg materi-

eqiliﬁ vahtant swbotot Re @mbmeapmmjlemgl Lamed of [(@Ebhlyl Haghons. These
mﬁﬁ@é/ls@cﬁl' ‘a@bé ¥s YLy SL'{%]er off*t% CIIC? mg’llegcsacdd,t ﬁ_lé:nar]c acid,

reactive equivalen Known
arcFOtoMi ACHH 1 LT IO R, 1&%?@@1ma¢1éramd absicomntagidy asweelt as their

ZQnHﬁfrmfb@ RAIRIRE S0 8% 6t HS Yo cPd11 F A1-RB ) ﬁﬁ\%’q @&E!fs th@L%Zrﬁ lower

in de such acids as acrylic ‘acid, neth 'i'¢ aci
ﬁg cNgARIGS Vrlrm‘?‘tpsaﬁ?lvlfo R)“bl‘éf“d)f‘ﬁ“ca[@@ﬁﬂ Preferred are acrylic

CcbmacodsC meddicl pompamm Qnﬁ@md c@;ﬂﬁoﬂﬁ@sa&@rhlt&oﬁpd ¢bmpSunds, in

drid
USRSl e AATUCLICS ) D0 L0, A0 SPLSESL o e
akiky lequivekemican thead d€yds @]nrsoupsd thavding Bypccally pafdiesl compounds
atn‘%r?ﬁ% JPO?JfﬁﬁEﬁg’ MG RGEY! hrcboxgﬁgnglﬂgdéc's'gecm&l)r% tlcos& containing

nPoun fumar i'c’ conpounds an acon
SRFl 1P ETRPEXIEIQURS ansl more ongfetnbds Hidagbdntieraeds, tapd their

r &érﬂ’atfﬁv@st healéiei adsd @'&dmﬁl%&c aﬂ-ﬁvdridéeeﬁ%'éla‘i/@ltﬁé‘tlﬁtel are particu-
ereof preferred.

S ecl a
CheB®. SPACERBOUGH G B G-Daltediohe B0 Simatcarvony
C&“Obm(y‘h@ ¢o dei deyntes pecdoatriyutifroseo capi alditn@f @iboxylic acid

Iﬁﬂgﬁog\p{p}{car boxy groups and nore preferably
di carboxylic acids, and their derivatives. Mileic

al00d2land fhﬁrd@ir ¢0 AHRYAIZE dee 1BepRCoaEhIgrinherdsant orthe madoxylic

p@drivlaﬁldes df&ﬁisMnﬁéﬂtf‘oﬁth@s sdYRdtEhEs GQMMABINAS VBN LBE LY chiorine
grla ear|n9 two vi ci nal CarbOX 20 groups are to

YEmiRe FOREIERR P AP n@ros%e»éq@rvvawémtg getordingly, in one

G—Hlnﬂitmxrylbmtc taeidrbdxyieéd @opblyiyer [s0@Zatlarddn bOr flethedr®al reaction
nount_of chI or sent in

caﬁéboxy %@He\;a ne, g by hr “ﬁ ﬁt‘iaé')t?f”‘vﬁlf qeids or reactive

ngﬁ‘ét’dimﬂ@@@f rabieactcd bavaoingl  hembisenhnd hbairignde rodciants at

chl aeised Q&Hb&hﬂlr@gu§uﬁﬁﬁ?tf§6}hs1wd)[s"o{limv%sor o 240, or to 230°C,
cat aI sts. Accord |y, in one nbodi men

FAFIBTRY &108H 2Bool Sther  The phespuy sgadsipnacarhbe neanducted without

ragaicion T anWheiagysn of Iﬂrﬁtlﬁ?t@faod\)bm’iho Ql'i‘éj b8¥%le need for its subsequent
or reactive

bet.a- ol ef carboxylic a
SRP T ehi Brhionake SRE0PRLaD s - BYH & B begis. or as
@ﬁcbrhssatwuhlgod hepareach ahé @eﬁbn satmsﬂl ﬁ)Vt’:HeQQt t me&@&%e}an be
& ko 250 t g @g

g?g jclet 1In a rr%aréhqg oe? tﬁxhd%r ¢1nlg]owrr1ec£ itmscan
tb%().@dnd&;pe@aupm mfuproducts or the present invention via the so-called

“thermal™ route may be seen as analogous in terms of processing steps to the
known preparation of conventional dispersant by a thermal process. As dis-

closed in the literature, it is known that relatively high vinylidene polyisobuty-
7



W

10

13
tn
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Ln

30 addition of any catalyst or initiator, avoiding the
possi bl e need for its subsequent renoval. The tine
Modifgegrieaction can be 4-6 hours, or tip to gAHeMbSenIsis
or as otherwise will be apparent to the person
ski I[led in the art. The reaction can be conducted in
tirred vessel or in an extruder under known
co St f@hPe powamd. pyaisal atlvonso P! pr &dliceatalykt. t4nd subsequently

pr eaed t»lik\heﬁiblew afh@iridee B &abli8 ocdits 1h RBE WBlence of chlorine
e seen S anaL %? Ys in terns of processing

st 8?)@1\155%?%53@% tl}ﬁr@ﬂ & JRAGIONS JRVRERE RGN 4 mIXture of mono-
dl spepsantudzyniaatedetispdrs o acrasal. ABredinatios|@S@EvédidnaL acylat-

vi %%r ?5 enrgg f{)orpyp;o IBUEWI%Q%%O%M I V%pro%vss and their reaction

PCVAthSR00S, 00 Atsetl emd).GaBatbe i Bhaped Sitmylpi eadldcys by known,
USg,Rk I d ly gL ea g 1
ralae Shnpar PR e (BCePHIRSIERS | P dfagantl? paten
of 2P g/ néisclosearys vatiaedaetBWene ol mfa-o hénmmlymersewnh terminal
r eaﬁblhﬂm%nta%rﬁraﬂﬁh'@@n YHIREA Be ShbdiRINEE VA mono-or dicarboxylic
fﬁ% suceini nat ed di spersant material. Preparation o?
CRIPGIFATS BYYFUES- 5 i ng agents from pol yi sobutyl ene
ma[dbﬁ”ﬂ} omIa BF%ILBer@ﬂ@SpI@Gstt hed r 16@@@td1@ﬁcd VMo%BIvmers can be
a%ng reds di scdléio c?d in.US Pat Zg][z {n
P AHISIAT RSl B Bo Yhert Pﬁarﬁ ¢ unsaturated
pmavh)@qu ybm«p@unﬁ:o@ntonstc&lmne olfl. L‘Ee Rabetleneddi2dd , pbAymer in a
d'ﬁﬁfe‘as@ectsgler | t\ﬁ@tdqé?e%cgt byl eng. 3k RbRal S}c ;i nar? x%ngex p bypically
with term nal ene unsat uration whic
sUBSDE tRIE&RNCi Qﬁ}d@rﬁlﬁélttﬂﬂablf@ar@dwl itwitiagdy @cpnbwde a randoml)

preagued godwditet isestabl0624] rahﬂ:aﬁ@nﬁ‘m&?ﬂé nati M@llpﬁm%atemals
resent grafted cop olt)érrers can pr epar ed

t he
- Al LEin Ié%ié’g?f&ﬁm%% narengly. g E%JDPV‘ gra ¢ sadvetw@ecwd to
urggit hedregs a castdoxylthe ee:nnpomr]ﬁom&oleadﬁﬁatmoﬁlfvnidﬁQhams of

i %‘QMWEBF‘&'CQL?WCIQHE YREL aejn?ﬂmc prrg?rcgb% 18)((:[':’?038%3‘;1 for mstance

présence or absence of ~sol v oF |
t ypitbad Pgcn53i8a2(2668- presence of an additional free

r 3ol i nhé lagfRht HO cQﬂQ)\J(B e BmbHBRHO T ¥ re OGR! &Y polymer is in
product. Sui tageSb tPee rad | cal 1| n|t| ators are wel

O B PSS HEICGFIRY Perodxin eowvalcAl Bgsis. the amount of
mataetival gubThéopdd Wrﬂfm Ay palscrbels iy esd aekitable gboml th

So 1. 0f the e tru5|on r,oc | eadi
EF?%%% 2 g}gcﬁ%yo% d rrnét r1a1 }i]&:DGI bk PdV\IJQ &%Ubb%ﬂﬂg removed
glﬂh QUIgapeHeEss SNy bdlSSlpplmfscbrf a franre |cnamémee;onva@10nns desired.

Uago, Pahent, ?fa(%@gl %@eﬁtmhg&%@[bs-rgeeﬁgﬂal%{l (3 ?[sbgf(ycalboxvhc

corrpound react ed
i ASPRACEEIREDS rMHAYeHt | 1%@%8 Qfotm emognt eiqumtwdl\emsem reactive

basitse bbh@s @nc'ouw%t@ﬁ 1, beaoctdrvies dombhgnfionds wi thin the

pglé [t. may he desirable to avoid the presence of

e Dfaterial, which may need to be

S[ﬁﬂééhueﬁﬂieycaﬂ WEdderﬁ’ima& tboped tiahs 6P(Qﬁ§&1\ﬁ£ﬁbl01b@re obtained
rsion is

Aﬁ}p% lc%q tfheaca dﬁxglctgg'?:g%%%)l?ﬂ%?qyl l&égsazPglagﬁpnlnag)eégontammg at
alﬁ@ﬁm@ (ﬂffldclaflefmxlyll}’l exactpmme uhd Hhpspupecapapleoyle doridansing with
€6 SEarBbx fIe RMPULLOEn Y, k! ¥mP LS EM-LGRGRILeE carboxylic

derivatives of the present invention which contain dispersant functionality.
Aromatic amines include those which can be represented by the general struc-
ture NH,-Ar, where Ar is an aromatic group, including nitrogen-containing

aromatic groups and Ar groups including any of the following structures
8
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doubl e bonds, e.g., upto 1.1, or 1.2 or 1.5

equi val ents. Aronatic Am ne 30 [0026] The carboxylic
wdighiNakive conpositions of this invention ar & GhiahRaHd sy

by reacting the carboxyl ated copolynmer with an

aromati c amne containing at |[|east one, and

preferably exactly one, N-H group capable of _

condensing with said carboxylic acid functiond@ity,

to form nitrogen-cont ai ni ar frpxylic deri

the present invention which ntai n dispers

4 35 Ar c anishes inclu i R4
represent ed F@J U (>
g an aromuat i roup, includi ~

ontsai ni ng i c groups and gr oups Re

i ncl udi ng any of -the follow ng structures WO

v 09 el TRl IT 28T 1 e o8 QRSB SaP e struc-
r Itlngs Rkn Rt:hagé Bacdcanebatiedesdndasty,t mmesg dler @Quﬁndlsclosed

5 SReofl B8 1AdopSRRgnLl 2 TRAR 0! hﬁ‘rﬁﬂﬁ"“phﬂb@f 25eBoc-ar,

eréin,’ - groups,
- MP-Q@G’JAHS aU\@OC Cﬂ@O Cr.eoakgl --181.al Ry CH-CHaO QT+ - 18alkyl groups,

L ) | groups, -NO2,
2 ‘k@l’ an_dad) &EC%% (8?12%11}%0%1{%10)9 UF0027]

Aﬂﬂﬁé’ﬁ C éﬁ?ﬁl?é%‘c HHEP%@CMF bayt @renet Yipited &jthoge Rv¥RES Wherein

aimcagHnwienrebh tha at@hfen r@BQﬁhﬁfurE he aﬁﬁ@f@t HGedt & the amino
Sltuu cturf i S attach d directl

h
nitregen. hel'hlg”beﬁfﬂ%v HHP g8 d’érﬁo IBFS B‘gﬁeyﬁmnﬂag ring will
Thypicatlyntest A onenargichalr |aroypiic aldgy(ilee enenderovadctrear benzene) but

af QMR 1§3de,r M‘sgd(érg%atlcopﬁcsdeers#)gﬁgﬂ ; rthgcbg%etee%ropnu naphthalene.

can I nclude fused aromat¥c¢ r
deramrRlgs of @ﬁ@rﬁatpwwazpeénécludmﬁmeeé\ Qlﬂ\yhaﬂdnmtSl ichris Mésnethyl

i mhmjeaﬂdﬂl Vi tﬁﬂ)élahl-haﬂck}dlf(phﬂal-ﬂﬂ@ﬁ yipieRypsmeTed dppknylamine, 4-
uty

dd ml(] Bglpgle gﬂ\)?%henﬁ ;q’lamnheéh"wawmdé?ﬁl% 4 4#4-nitrophenyl-

aamo el ph eqwdpamen@,rmgel\l-ad! rzptthmlemlaerm}tl ehehidraxiyagiline, 3-nitro-
Aan(ﬁ'ncn' tﬂQfﬂMﬂtamlﬁ%o)@ghﬁﬁcFe @%@8’55%% Jagcq(ﬁ E))némy] ester

f anet hazi ne noxyani
@B?ﬁ>ﬁocH%léﬂPaﬁﬂhlcvkﬁée)4i\émﬁémzohymﬁrzbsayyﬁemzmybmcnnl) benzamide

ahenwiors e N((@fh@rﬂ}rfb “amdﬂﬁet%%k‘é‘f)}ikﬁ\tf]?)benzannde (fast blue RR),

B R R oo e bt Yo - BBaz ath Gesmino-

(phasy! )-ﬁieuearER)e a2 4- phenvlazoamhne Other examples include para-

%Lg o‘k EI{H@%H a?a ghgtc eb e%\ycé%ﬁeéé lﬂadstlguteé nap 1tht§/|lamme and

4h1|§h)éln§u HoHad Ianﬂ@e @mplexaﬁptms sitnatledeompati@amines include

ahhRx¥ardd i2e arBflAc Qg;}ﬁ, h@ﬂh+d Mines 1r1 o ich the amine nitrogen
g/cl ohexlyl -substituted am ne,
a part of an aromatic ring, such as 3- ammoqumolmc 5-aminoquinoline, and

8-aminoquinoline. Also included are aromatic amines such as 2
aminobenzimidazole, which contains one secondary amino group attached
directly to the aromatic ring and a primary amino group attached to the imida-
zole ring. Other amines include N-(4-anilinophenyl)-3-aminobutanamide (i.e.,
¢-NH-¢-NH-COCH,CH(CH3;)NH,). Additional aromatic amines and related
compounds are disclosed in U.S. Patents 4,863,623, 6,107,257, and 6,107,258:

some of these include aminocarbazoles, aminoindoles, aminopyrroles, amino-

9
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[S®]
n

thienyl -substituted aniline. Exanples of other
suitable aromati ¢ am nes i nclude am no-substituted

w@bQRL1sS; compounds and ami nes in which the arp(qem,mwmm“

nitrogen 25 is a part of an aromatic ring, suc

3-ani noqui nol i ne, 5-am noqui noline, and

8-am noqui noline. Also included are aromatic am nes

s UBHZAdINoNes, i HBHEPT H HRGSe| eNCRAPIOH1a¥oMsai msniopphenothiazines,
S eaninGpYNdia s, N OarGih O a@tn'éac hgdin ok FiaRbinks t 0%3';11#:&8@5 pyrazines,
aromatic ring andpl?adg ry am no group, att

t T IWIdHhes Spigo $her awqﬁ%@t@@@qaa@gs and aminoben-
N-z(odﬁzmxllda ndﬁh&nydu)taB}eamHmmUEmadiﬂ cBeaIﬁincﬁNr(zﬁQmﬁnb!shenvl) N-

bef ES Sg'n'pgggjl)r‘?gl‘ areAgdéf::S Q ]er\i"g} ér{tté amlgoPmPy])

4(3@3)a§g3)anenqb7b028ﬂumdnd CBhde?u@ﬁ&lc BOIMES O\fuhichesen be used

e A B R ahe s POBER i AR SRS aromaric

| Adgs dinkadre's fompranuper ridgi siassiuneer dianglles awbldesmaterials of
amcnggieNatcagé nes, am nopyridi ens, am nopyrazi nes,

am nopyr| m di nes, pyridines, pyrazines, pyrimdines,

am not hi adi azol es, am not hi ot hi adi azol es, and

ami noben- zotriaozles. O her suitabl &'anmi nes i ncl ude

3-am no-N-(4-anilj enyb)-N 5 i pyl but anam de,

and N-(4-anilino
(cocoal kyl ) ami no ghant de.

iz anmi nes

matic am ne dye

i nternmedi ates containing nultipleg aromatic rings

i nked by, for exanple. am de sBfuct ures. Exanpl es

include materials of the general structure 10 Rl O

| andHisomEriNFRri aRoan thareairsrhece \Rdramit ROnge tm@e@danrMEy&ooen

Fﬁlkﬂndw’aps a&eam%qeﬂfrBQS@ELé’h qu{]&gs met%o% lmgr ucR In one.
' HoX Xy

ﬁ roups such as net rFé
IH*‘GH%V 5 dn%t acoth RP Gga ‘f@r@a@whl&mtaﬂdlzﬁﬁemuc RR

rietAs4 6269-654N0viN aastifeasts:Bldee RRRs [eASH .62 68- 1‘25@91413 and the
Iﬁat@ﬂgltlgzxr Og)l?] saIBCP v\?lfetags[eg% aﬁg}e%o[tlgg zlfdsl} are ethoxy,

\Whe maberiH IR'FaahBllR' BBare0hndkyJ.S. Phenmat i 409 dschoasd other
ﬁlré’rﬁatﬁBalﬁﬁf?eochQ cgjnds éf)a%lcﬁﬁltlﬁg;m ﬁo]lﬁf}r <:110L§j zs;mess% aromalic

ot aromatic am n part |
HFﬂBHWyP‘BHeﬁBt% g9 peRn SN-SaF?brr@t tleos20disolosed tint BdS. Patent

dl dm g !
ap pllc aavvin mﬂiﬂg&??ﬁ%gog%%%ﬁéoﬂg% fo ?‘lfé @fi’ggs s ol‘t{n% inven-

EﬁﬁePﬁeéergg&ﬁngmo?mﬂqﬁ énq H ﬁ]OSC m Wth the amine HltI‘OC'Cn 1S a

substituent on an aromatic carboxylic compound, that is, the nitrogen is not sp?
hybridized within an aromatic ring. The aromatic amine will preferably have an
N-H group capable of condensing with a carboxylic acid acylating agent.

[0028]  Certain aromatic amines are commonly used as antioxidants. Of
particular importance in that regard are alkylated diphenylamines such as
nonyldiphenylamine and dinonyldiphenylamine. To the extent that these mate-
rials will condense with the carboxylic functionality of the polymer chain, they
are also suitable for use within the present invention. However, it is believed
that the two aromatic groups attached to the amine nitrogen may lead to steric
hindrance and reduced reactivity. Thus, preferred amines are those having a

primary nitrogen atom (-NH,) or a secondary nitrogen atom in which one of the

10
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tion. Preferred aromati ¢ am nes i nclude those in which
the amne nitrogen is a substituent on an aromatic

w6 akRaxxhi ¢ conmpound, that is, the nitrogen '%cﬁ‘%sﬁp%wu

ybridized within an aromatic ring. The aromatic amne
wi Il preferably have an 25 N-H group capable of
condensing with a carboxylic acid acyl ati ng agent.

[ Jozispcathylh subrstispeninty @ ghitively ahet commonlky! wsep, &sg., methyl.

and indX b dapieer & aP@’rﬁEt’chUla%{mégrp%é arllcﬁhéﬂ/lz;z%%lhﬁggaﬁ Amino-
are aI R%' at ed di pheny| anmi nes such

PR pHEme amn@’léﬁa‘?‘&irﬁ&ﬁ‘w]@n pheﬁyqlg?ﬁlhée Td-neitrophenyl-
e)ﬁtzefttmlﬁlﬁb?lt (dlb@&@e mai@ye I B3 SNmedmﬁ@nsiﬁm&w’t bheti\-phenyl)-

car box c, funct lity,of .the r ch :J;)
ol “511%15’ cofrttapelet o “t‘é% AR PR gﬂénﬁ%%e gny1)- HEPhnide (fas
| l’u)\lﬂeﬁntRlbh NHedvanen;2,btdidtsobebhemedbedAaatide Meast Wue BB), N-(4-

B e Al AR e R TR bR

Ttﬁ(ll%w]pr efhe ﬁé@lveadt%e@eéﬁeﬁmMBsmmwﬂcng be uspd iatoaeyor in combi-

CHSLESOLRLE hobh o SeCeREcH 1 ARSTHB) SR Mpion

hyErBeat WHO@uﬁH@theeﬁt&s jliphatic e painape Whighoint orghainkodiment,
alckbﬂpngé QU@, 8 Qagaon nRhRYy| Thes@rﬂaﬁgxd?fa?faﬁﬁﬁ@sdcﬁlr BBicled for a

an nes ?1‘25 eg%l azoani.l i ne,
di Bﬂ%‘ﬁyi’ fﬁﬁP TG dh 2 lat‘a%%l@bl%twa%%ﬂq ffealiphatic
Aaipdnaniih ropeieny | assurazojmpielel neacfidh sqfetheeaqdan@etidality of the
l\IP&@n?em ﬂf lé:’ E@&ﬂ%Xt gorggt é’ildﬁﬁhz?crilé{ lfhﬁct?on%?pvz%rgvdt%nd to react
Mr(cxpnmi«i:tﬂb/ 2/1151 mra@txmgbyympmehyllj_s benreivi deinef aditernatively, an
Rﬂ)phéﬂ'c( é‘mﬁl@ ﬂ@v n?lagé %hﬂ)‘?ﬁ?‘ REeNMke ESQF@EH A6’ @, while
bl ue BB), S‘ benzam é)

Nn@rﬁgi,%qg]y]cpﬁ@w[tén)éd g@pf{@rmarﬂqyo(zfg]wmémat]c amine. Aliphatic

alnoveadase nh&iedc anmmtamaneammesmﬁﬁn pb@)\ll@rﬁﬂneadrﬂn@xrﬁfus higher
eac

useﬁl%lgﬁ DC1 8 ac%r pOA\/dmllDﬁs %%IE? Iu%eﬁ:iafm %Hlidug?tb%tpf%w%qd that, in
ngmeatlo g ba\'te ogly, daﬂlngihaltenct,lveammm STaw)i, cthaL isn sopemary or

et eRi A Nhnd ﬁ%ra'bﬁﬁﬁl 1@28/ ?%egﬂ%t%@ rg';’\an§ sucP diamines

addj t| onal am nes ca or a
rE5YEAs | “%Priéltaﬁﬁégvﬁowh@ﬁyn%e deré%xla@mwwwlmm p@bab'éamm-

agropliaptiag,i axm@mm@am@ezﬁﬂdﬁﬁné Od@ﬂwﬁﬁlmmlﬁh&e dlbutyldm]—
reatlon of t{],e aci nct allt

CRETH Bo g PR e o GRAT BRI Rage: amino-
teéhxdntcuph@latﬁt ah8 armoanppghelrpholirtch  &he @hatuny ef yuctiheamine is

b(é#n@ﬂl@ r%n?dﬂn?@omﬁ%llegrﬁ?iﬁ 'tfyeglr}{ourﬁrbf tﬁ% aPoI?)%tlc etmme that

ace a
afri laes tf\;f\bﬁlﬁloéao Oﬁﬁ“rmﬁoaﬂlrﬂmnge PIT@SWBCPID& I“tﬂj"’ Ufortrh@ldr basm although

REERGT BRBGRs Ofunt BE REOMBELEmBMP&mdYdiPRALLE 10 to 70 weight
nonoam nes i ncl ude net hyl am ne,” et hyl am ne,

BBt el oalb Ve LEhT BEFSTHi §heP to ARivraght e nes or

HOOIENI nEs oﬂal’brﬁ)@odiﬁleﬁt 601thd NhSeftldnC tthOMimiBE Q¥kBHent of the
t hey have onI a single react.i

t hact in § ﬁ [gf g I)f
SFAHS OngPé) Pt tH ell%ompéls ?‘laﬁaf‘@)m&r 2dRE G d&tsy,"WAnd-H groups
onpdtde alfl oondensrag yyitigsaidpearson ylabhed xacpbregitofithatied) two or

g{(ﬂ@ 1%?&1\6' @f:dl%ﬂ)gg dhﬂ?%@f%ﬁ@ {éo efgr’?é{(!l ?cgnh%?édgaﬂeg 45,4 “linking

am n8pr | am ne i no-
amaet hos dndanols hWPémSivldetO lm‘em'gﬁltfaim tnoedheapd pmers contammo

eHDUEMoANlic acid functionality. Such products exhibit even more superior
soot-handling performance. The linking amine can be either an aliphatic amine

or an aromatic amine; if it 1$ an aromatic amine, it is considered to be in addi-
11



noet hyl am ne, 1-(2-am noethyl) pi peri di ne,
1- (2- am noet hvl ) pyrrol i done, am no 25 ethyl nor phol i ne,

wEhdsam.opr opyl mor phol i ne. The amount of SUCEanJS%msm(%S“
1S e arnount
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ypically a m nor amount conpared with t
of the aromatic amne, that 1is, less than 50% of the
total am ne present on a wei ght or nolar basis.
al tdvowggdnd hidrgiect aleoent Sroom theberopmend. arEvengdsariyed above, which
arﬂ%@ﬁ'th%vh na‘hldu?x%fé'rgbl osth] d"%‘a%‘%nl@%&@%‘ﬁnde%%@ ogorgg% ve NH

wel g percen er cent
rﬂr%‘FRa Iérﬁné@r fr?eﬁ‘tOJ‘éfC\Wﬁél‘en‘VQFﬂ i“éihnc’ phéhgpplyaner chains. Exam-

C%moﬂﬁﬂkhofmluhe anfifeC i OepEdeat disnther mmﬁin%ﬁﬁuene and .
an . am._ne havi. n% %[g?l eas S a

c GHERYIENH § AR R i leaﬁﬂﬂswwe%%%a ‘E}ﬁc{’?’gﬁ’é?tpi";?m diamine,

(tahatbothies c, rﬁmlmwlmﬂdeammagt [ ve gr oups) Thi s mat er| aI

ferr to he ei nafter " am_ne
cNFE0°Cr sl GRTRE e g Bl Y oR e g e cor
conk &iunntragn@g') inteepd gmboXayt i cdsmmOQLdlmﬂatado aglinthdeduetthin the
) : - |
pe?‘%%?&égﬁgﬁq CEIILBH %V?ﬁkl?l, %%{rggf'n&ﬁgtﬁégﬁacbl%ggﬁ{)ﬁ@&ddf a'ﬂ%obutylene—
aliggRaiopel vamir med a5 amincagsmrAnieat ant-ae example; apgngfiunctionality
ac et iiftr8dlicB® intot thk Hot@NSH Hleffdudiachs hrﬁlr%dgémami'ﬁlc Whono-
2005/. 08 821 PCT/ US2005/ 007544 tion-to and a di stinct
ePEReRt PFr GATY Hl THEBRRLY emah P GR0lrnpeds B5tved whicAmine-

needaiinvecanch griaf@anda yesbouiod drassdentatiodnNgroduct of an amine

c reactive roup, . in. er to avoid
%g?g??}g"h%r g%téllunrsila(tuaated facgﬁténgsgvﬁec}esg%gqcﬂgbo%xaﬁgl Instance,
pthesconflesatibn provkichgf mﬂmesnhmxidﬁd@cbmhylcenmcdammenmch as 4-

alﬂlrfé'dgﬂﬂeﬂﬂtaﬁlllﬁjee&edr zj’)‘ﬂgn)ﬁ %@E‘IYAeega?xhg% @mgﬂ% dOt’Ik]neerlﬁtter %;aten'-

i ncl ud ene di am ne exame amn

otlhéy krspwrbém%wy Flisne iSRS [16%@0 qjolqlh@rbeél;@eeqi fa trave the
naearsuref | i nkage of an aromatic ami ne onto the car-
boxy-containing interpolynmer are also contenplated as
i ncl uded wit he scope of the invention by the
expression " “actlon product of an isgbutylene 10
di ene copol A

pol ymer by inefadi ng an B¢ mer

in the reaction m xture when Y ' IS

grafted. The ami ne- cont ai ni ng T be the
t._of. an amn with the

reaction or condensatj
al pha, beta-unsat urat eg ?a aem‘mé%gent des¢ti bed
above. For in$¥dnteph W@h@‘%ﬁd@ﬁﬁ%ﬂ@r-@%%@%uct of

f‘(&lcﬁhdin@@@(}’lﬂéth@%nﬁ%sﬁfbnaf ﬁUﬁIeksCth@FB(ﬂ? §Hﬁﬂaﬂ% tfhe adduct with
nodi gpt}]e KI am ne ar 4- I'E’:B azoani | 1 ne can

SprEvaheRtatihg g 'l PEDRIAOA At esied i US

tHaeenCAS pliabenr HubGi2ftio©8004/004390% deel fiopviastahee Eauple 1 on

tpggc (structure 0 N\IN/ \ N

[0032]  In another example of such an alternative route, a hydroxyamide can

be esterified with the carboxy groups on the polymer chain. Exemplary hy-

droxyamides can be represented by

HO-R-CO-NH-Ar

and
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20 4-phenyl azomal einanil 0 or
1- (4- pheyl azo- phenyl ) - pyrrol e-2,5-di one (including
and positional isoners thereof). Si Lleronrs
t he addﬁgt with 4-am nodi phenyl am ne and neﬁﬁhgﬂ’h¥nm H
its preparation are reported in U S. Patent
Application Publication 2004/ 0043909; see for instance
Exanple 1 on 25 page 15. er—exanpl e of
such an al t ggmati L eo-QH ] be
esterified with the carbox grodps on t\e pg/ mer
chai n. Exenplary hy- droxya epresent ed by
30 HOOR-CO-NH Ar  and 12 WD 2005/ 087821
P 4
ﬁ;l—éerlljgr%rg?%r lg §‘l Eél"l \TH? %e%ﬁl&e{ %I’\)erhlnllmg'{lm%t(&ﬁ c/fymzﬁ contain
candiianal ammqnompthm fynsgenaloty) anAdt 1 ameltkiydere ont iyydmcarbv—
anghRjihRiANg @Ky ! @n@rngfwaydﬁcrﬁfafmac@ édgnﬁe pr&kés&@nﬁed with a
group. Al tefnatively, a hydroxyaci'd can
eSRENGAD| SEPURI PR WECRITBRYMSE otils! diereaier rﬁ@@ﬁéowhe%n aromatic
al’m&nhbe[rﬁéfth@f cﬁs%aﬁlteelﬁjvdﬂbi\khc@ sédvesmat i LClinkAlcN@&oubMetween the
eit se th droxyaci d serves as a Ilnﬁlng group
b@? %ﬂyy Pm@ﬁéﬁﬂnﬁhd the aromatic ami ne.
[ (Dﬂmﬂ] Th@ht obv@al aammontof ahe tahenamonéemsemdmrtselmb eathoxylic acid
! B GRBAKYLE @ PGbmel Oc DHACLLANAL Y OfitdIEn P8 MBS ve amine
vale reactive am
flﬁlmr@,qtmﬁaw tBs?«fp@qué@jemvé’lfeﬁtB @msaaare@duﬂzya@w a¢<EdP0Uﬂd on the
26% IR NG LALEDN Gbo PO YlBE0ENRLA LStoHeF6HERRT gmount is
ove. If nore than a stoichionetric anount I s used
e%&%sﬁxﬁﬁﬁsnaémﬁﬁwl?lefﬁi’ﬂ“é’ﬁ& THRY NeRelP Poremovednisomdhe product.
f fforest hﬁaxpmosﬂtbhetuomd_tgc |:1®1$(ﬁ1| nt hﬁlms@id&{emi@i’ll mﬁ(ﬁh@ acid or anhy-
-resi dual . ted a
PR PRl R 1hMie RS Rer R o Pynarelfiet e undesic-
na@bl|Remﬂ§@nbeiuﬁﬁ@thrad@bDEEOHm aonhAgrimTe daglius etie idiamine
adgi bE Qi an aﬁrmdt%fnpﬁﬁﬂgn &¢ id hﬁeﬂh@z%ﬂ&‘) of @Bnfhsable
present. i n_an_anount, of | nol t hat
e & REa NERtOP 244y eelnaewséb%l%a ﬁ%rbpmﬁéﬁmﬁamitgn e pglymer
t 6hin moTiess. Qhe @aznﬁmxyc@ommumdleow Eﬁhﬁvﬁl@hl}ﬁﬂ?ﬂér 4ctbaﬁ nmoles of
Thus. .t he di am ne Gan ﬂﬂv % qui vqrentsglp d
el BTGB I8 s CReThIR oBat AeY T SHuE} Bbbest i an
tkrat)umngudhl thiaf Hg> amtiydeidoe (useadbbxy amieraiguon asydivathaslymer
taﬁuﬁ?&%@” ifesh Ql‘?ﬁnecﬁn'h%‘gﬁﬁ/ fr%% SE a&rﬁ)hﬂ@nﬁgﬂ }ﬁ%'i]e ule, so as
nmer al n react 1o ﬁ

o?‘i’emmlﬁk?f’n@ed’fheﬁéo%%éﬁ iag 0§<§heagolytn@1 m n| nmze the

[d@gh] hOoldleof:ar%@kldh@gje@lfvaﬁt@ RSAPOIR fons[ §§&edﬂ%@' reacting the
car uce

derjvativ osi tions
it @tﬂﬁh@w%ﬂ@ér@o%ng%wmeo SATaing deffgibed above are
| avweartd amiagsdwhivh aoiude andes ghit)echidbv@ideseand imidazolines as

well as mixtures thereof. To prepare the carboxylic derivative compositions
from the amines, one or more of the carboxylated copolymers and one or more
amines can be heated, optionally in the presence of a normally liquid, substan-
tially inert organic liquid solvent/diluent, at temperatures of 80°C up to the
decomposition point of any of the reactants or the product, but normally at
temperatures of 100°C to 300°C, provided 300°C does not exceed the decompo-
sition point of a reactant or the product. Temperatures of 125°C to 250°C are
commonly used. If more than one amine is used, the amines can be added and
reacted in either order, or simultaneously. The carboxylic composition and the
13
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acyl ated am nes which include anine salts, am des,
i mdes and i mdazolines as well as m xtures thereof.

W(%Tqmp/[,@,ga,r e the carboxylic derivative conposi tﬁcornﬁ'swwmrm4

rom the amines, one or nore of the carboxyl ate
copol ynmers and one or nore am nes can be heated
optionally in the presence of a normally I|iquid,
s @Fynana8oraactdd yo jagepmogniganfiecientqid ¢provide from about one-half
S%'qMﬁ‘?ﬁérQ'dy}Jﬁ)ano %153‘5‘5@3%{1%%&%&%@% d4Rht antbl?&gllc composi-

econp03|t|on p0|nt of any o reactants or
prvducin appihen gmbafimenis thﬁfeﬁﬁ%%%u%gpwu%ecqaéted with from

3@9&1t M@Mmequﬁ@%t dees oﬁi@tm(ﬂé(%ﬂel%lhh9eld&ﬁm?m@m of the carbox-

Oln react ant or.
il e diort FBs ke By Tosn of shil m?mw cguisglentrof amine is
mnhrze aniamt @i endnt rerfespangad; td the tardl mesclaalf doenadiiheded by the

SR BEe LB D sl GBI I, o
Ugw%h@sﬂ’ﬂsmm\aﬂﬂmevggfe epatte@dsimolapulanmerght; ethylenediamine
SHEJ 'qﬁ' ﬁg}]vﬁlgmp(x@y&lﬁee b P %9%&19&? xﬁgilcot%lale%ﬂlﬁl &Rt amino-

mol es anlne per equil va
céﬁhﬂ&éwﬁa@r@or‘{ﬁ%r’ NIIPEE a!qm%hé& ARly StfbeNing e leashene H-N<

cafdwhbs &n @@m@ent warbm gqfifastRd-mif & ity ABlecalPWeight.
g |val ent, to one nol e of am ne per

e { Y5 ylic conposition. For the
pl00363e Ofhd hilsri¢aingnto@posiabne i yas aﬁt'ermfonaﬂhllpﬁ))i Sin o0il of

di i ght.
PR Ot PR ThOR R S RRRPY ok bR bRhEhulih Bhncures
nilerasgenNpned evits hmlfudq?gamlm& qglsoups veJdtalsle wist (4.2, castor oil,
amaﬂelhaa% a8y e&uh]Yr?érQInFub‘Pﬁth FRUAlcnt, f(glﬁ xﬁc&éﬂrﬁ“om and

ght; eth Iened| am ne has an equi val en Wﬁg
eij-ﬂé?mtlbe?é -Pralaciq tiseanesl dpinead! Webrgtitingants apd ribe 1paraffinic,
elﬁinhkllimﬁ@roaszxed patr 4 i nc - nmmn@ﬁe tﬁp&”BOlﬂ@tonﬁbMezltm viscosity

h H N<
&Vl\%t% ggﬁla?&flo ongl%é alogg Lﬁe mrm?eré[dfﬂé? ?\thbze‘fcgfwf’ﬂ %ffeinclude
ch)rdl 0¢arbgbroulcsanudﬁgllm@e@@tetdyhycu@eﬁpofﬂmls|subtr e ablymerized and

CARRSIV N d Hledifd $nd H]Yﬂﬂfésgﬂex%'ml BX}I@Fnz%'nL yolwhengl (e.g.

| ubricating viscosity, Inc nat u

| RIBRSTAS T HEPBANYES, apldy ftset @pé@henslw helkatted Kathenyl ethers and

QilL@latdﬁithFiH@ny’i%h[ﬁﬂes&hh&h@ﬂ&l YRORE 8l 260 R z{nﬁbhb%cgocues thereof.
upri ca

o‘gﬁ( ?%C?T\ e P|0 XuFa %g?ﬁg\l{\gﬂw%?q @gﬁanv:gmes thereo(l Where their
wenbinti datietk ydrgracpsihi veebé¢end nrvidiféedby | astfrnfncatmn,g ethietification,

Qa'ftc t Pﬁﬁﬁﬁ@f"{no useﬁ?BﬁEQSP %}\?ﬁ SO}#L)B? }ubggfatmc oils. Another

para ni c- na
ugeblsi ¢lgss @%wm@wr lru(meé@@g ogp comwirsenile eles qﬁsﬂef and poly-

U adiHPTInGAEHRE RhdeS fioRe! tldg, 29, W%&%ﬂf&%eoéélés and

an? alosubstltuted hydr ocar bon 0ils “su

ch
FOI AR PRdeRp! ¥elatherst S| %Vﬁ‘ﬁﬁ“fe]éllbé‘lcétﬁlil.%]@ll%\H&Fl\%ﬁ‘@deP@sCSleS
tdﬂqrfﬁﬁf)ho@kl@bhbﬁﬂmenzﬁﬁds HQJ] Bﬁﬂ)ﬂabral()ﬁirgfuaranqbbrﬂh@w|11$(e sili-

sohereedaas srige %aoﬁrlbﬁinym $ibb RS uRe e POAryIony-

dépivat bieand anedacgsiland vhorenkcogUesiss hiedledd thosAlpsydiere by a

Qyﬁgq %%V%gﬁ:gcﬁgl%}o%a{ gloolcggers and derivatives

ere i Hal hydr oxyl groups have
he@¥0 InodPhnredinegy refinast pid cerefiond celisheithdri mapiabror synthetic (as

well as mixtures of two or more of any of these) of the type disclosed herein-
above can be used in the compositions of the present invention. Unrefined oils

are those obtained directly from natural or synthetic sources without further
14
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etc., constitute another useful class of known
synthetic lubricating oils. Another suitable cl ass of

W‘%d’" hetic lubricating oils conprises the esters

?1%L carboxylic acids and those nade fr('fﬁfr@"t"b("”"““
C20 nonocarboxyllc acids and polyols and
pol yol ethers. O her synthetic lubricating oils include
| |[1:|U1fd:d®1§9h&1‘c$tr89nt0fR¢ff immnrcugsmmrabnhcngn@@nd& oils except they
p ra rans_and t
cglnaxgeg g Ittl?thgr Efég IH " pofy Pw*lﬁndﬁloftﬁgsr {f improve one or
pohgeEl Rpyrtiesor anhcythpyils oxglude sollvowarmnmdl S sanrydroreflnm oils,
S'Hv‘d?@fﬁﬁs dd $ils, SNyrHlBﬁE;ixtgd Qi aﬁ‘cﬁé Mgﬁg b hf?ioqocrackmo and
produced by a gas-t I quid or |sc
prYEEYSOMEDTRBE techmigedsi ned, refi ned and rerefined

oifbg37ei ttD(?Irs dfal‘ilHﬁé!mef \ﬁ?zf&tﬁ}eédncal(sé%e &xindal ds ?}f&mﬁed in the
m xt ur.es hese) of the 't

%VEF%%%U%%P&%H’ Iaggve é‘éﬁ%éasﬁs&il |Iﬁtef<wémgeablhty YBidelines
Cdi‘hT[aCf'S\'retb&e$)110§1otxﬁt&ar{éraeﬁcsn@wi:.nventI on. Unrefined oils

AL o] 'yt
\m“segf)lsé‘agehgﬁyl gl}l? &;o: )\,\;jo;nr trlgrlrétaple;é%gs\ylgéorl?t[yllgdex

PCFHWS2005/ 007544>0. ﬁurl fi camhdmart r<®at ment . Resfoi rped
0 simlar he uni efl neg 'S exce i
@rccﬁu]?\'ile L(?Og q\hﬂ SIO F:ISIOI ‘l@/l on

rav-e—been fdl’ta"‘ ¥ aat nrl | nmre hllr

stepep {16 i nprovel ¥hé3or )nmd propébti es. R¢f>|med oils
@:‘Pb@??vso' vent r@f] p%?& lgcﬂaof'e’ﬁf %gAg{s fined orts,

ad
Ty ar-ort+1t-Shea unlo, Yy and—oils

obretm&d by hydrloki @dl@rhgotandlude hyGrammdnHr i1 atri I6h
t @?J)’Lﬂisqu?ls an& @ﬁ)%@ mglérﬁl @ dé‘ébs;t&cq%t '@%)n\é)l ?ﬁogﬁsteyoﬁg are also

al so be defined as specl
P%%W%}FIEEMQ%&W?QJE%W %‘P’FI)C»BdQ;’éC ol I nter changeab| lity
GDtHielAdtﬁﬁves The five base oil groups are as follows:

(9) t urates .
VR3S ¢ R Hiae i) piDgihs AR E TG mancentsigotes
I qoxm@rwgtsanahbgse 800S0 addiyipemisl dptioxdl B3d andpre9hce kRéreof in
Ghe¥Bmpdsons Q)@ltl%alnﬁ)vr@]@i&ﬁquﬂsde%gﬁﬁ% tﬁ ﬁM’%Cl\ﬁdi’ \1}156 and level of

ot hers not i ncl uded
| PET{Qrmagpg) reqyiregy eTﬁPﬁéIPeaP“’Gi ladisye wepdesincladed pprleixlcluded

bHﬁﬁEC@hb@SlﬁﬁﬁS ﬁh|a$Qoni|fﬂls§Q1niﬁEﬂ1F§§t Ct?&fdeﬂﬁ%%dzﬁ]@ sB€ of a dithio-
nthetic b. r. Add t ves The

se G.h
PR T aERe T P e omlis it FUMED D haTi apidy it iogn Fagpared fo as
a@m adi tiuo]ofmsphdtcsnrqrommmt 9.0 Tii@ ydlﬁbealtbfvl sdigfiogttdbhdt¥€Snd are

s%rrf%ﬁtnﬁe%rl%%enac'aqotbﬁethg ragﬁr%qiflonls? %ﬁp fz(?lg}éh%lr%%TFh é)ne or more

Onposi ti o i‘nven
Fara bt af diskiepherphosvelcidsfmap bp grresmirem @eminequinteent to pro-

Thas ddag; ah ek M biéé?m@aﬁngewld?cﬁrﬂf%%l%)u@ el }g&ﬂ%r[mance
sitions may_ conprise

z&ptgiﬂh{? |spltgypt Q”EFPPHP-‘&PhOEh&ébHoFLiC@ %&@pez.aﬁémam e sals

afe dinbhinophd spdi0bE Cinalidds iar Iﬂileolfubﬁﬁatﬁr@é N1 @&nf)@sl@&ls of this

invention.

[0039]  Other additives that may optionally be used in the lubricating oils of
this invention include detergents, dispersants, viscosity improvers, oxidation
inhibiting agents (antioxidants), pour point depressing agents, extreme pressure
agenis. friction modifiers, anti-weuar agents, color stabilizers and anti-foam
agents. The above-mentioned dispersants and viscosity improvers may be used

in addition to the compositions of this invention.

15




zi nc dithiophosphates or zinc 0,0'-di hydrocar byl
di t hi ophosphates and are sonetines referred to by the

w@bhiayisat i ons ZDP, ZDDP, or ZDTP. One or mor ep20y&olGoo 7544

10

salts of dithiophosphoric acids nay be present in a

m nor anount to pro- vide additional extrene pressure,

anti -wear and anti-oxi dancy perfornmance. O her netal
M%Wif ot P! PohGIPRBET PTHENEs 226Tf€haRd ¢wppeen and oxidation

amtnlhﬂﬁt’iysz #@tfts WRichSma@he ikpwWed %‘dh@@ﬁrr@%sit%' ugedeiiBvention
itions o I nvent i on.

he | ub
tZSeFO%%%llTlﬁgfﬁg%yaalapF gsridﬁma“ﬁav%ﬁf?r AR$| 9Fg@§1€ugg§1des and

| rpdlpenlfides, i pladsphgruei eseref inclidisg Icl‘lhg%di‘dob@ﬂ’bolnn@h&ldﬁ hydrocarbon
d I a Vi sc JIprovers,
j:;h ?ﬁll?éb moq#jc'cgc%{lﬁ)npombmwtdg f? t{hx C])X

i"dants), pour
pdﬂﬂﬂlhepﬁ@gﬂnmg Va@@ﬂntislmmwmlq@rmmmﬁeq BgEnEdto as viscosity

f rihgd BAp FRdif (‘nerl%@OSﬂQtﬂxoéﬁ?l%fs)Q'Hﬁmae?_hne&g%%m the com&:\osglons of

stabili zers and anti -foam agent ove- nment
dltglﬁéf’%lﬁt%‘ a?'ibPCWléVcB%@rPyefSrﬁW gtuly RrAYymbEs. tsdeding@ol wisobute-

adﬁb 1 ]8@1[;1116:@1&9@1& 8dTBOstdrt OMSn®fpol yHh&rs| B&ﬂ%’rﬂl&g‘? r%-twléesv\@sccnﬁed

ic] CE/I %005/ 007544 g0040 Auxr|i

Féggftﬁ Bl AP G CBPPEToral S BT erappgatd diene copolymers

| mﬂnlablst vhglagentsnjwidted pmn@eopmchaﬁeﬂld lﬂydlbﬁenated copolymers
ar e

f..tih t
ST M e s g
afﬁ]@s poulidundtiodek yisphsotyphgroserestwres tHanchogh 0the present inven-
d'nBMdm?&{ beb Hand d‘is?eps\ﬁg[ h opqgkox@fg%}z?fgﬂ&uﬁé are l\nown and

mol ybdenum conpound
v RTOpAl e oved i gddigen S‘bﬁ‘é’tﬁrﬁ@sﬂﬁ of drip eldvetn@f)as

V[(}IIZIQ$I tyDetbfg@@Xs BREDIOURNLS OFer¥ase@OBhicYialPdidVeehabd M¥terials,
i ncl uded tions of thjs invention.

VPRSI EiersR g0 S BT b B PV B TAHS, AP reepeiH ghomogene-
poty Neptenien sysiems choaywetbadyyl metadcotteasiret:cesdbe@r which

leoMfEeﬁé 9%&’@%%&13 %{t%}l{ez?colo?o%hg b ihé Qtoic]hc%ometr)' of the metal

yrene- lelc an
a“T“kLbHVI &c’rr@ﬁ@h&:eh]dugaf@@mp@meowbmaym with(thhanetak, The over-

Vbﬁfﬁ&ﬁ@@ﬁal@%b ygasLed @S)'ﬂéﬁ@t‘?nfc%’%lcyd?@rﬁaléﬂgl (typically an inor-
dr ogenat eg) cop oI s type. such as

hi
OgEat et 6T ﬁaé RS e st o HEICHRIBIPrRATS f1oxid With 2 mixture
poiywieng fin m1d1wkganﬁmn@mpomai dvreae@@n tnedhmrc@yrqfrgmo at least

e h [ ven- tion
Rk e 0 SRR, MR P o E e NG TR B s ) for said
aacedig mmlgwwq@ ﬁéﬁﬂl@ippnl@m@ Eycdse olisedetahbagtdiatd @arpromoter
t@chhe PpRciIter AloddN $hé QYR i F@amc[ 9914%]131%¥1P[}18§H51§\ have a
a i cal !J%/I over based material3
Rt PR) 8Smod s b e SosTotor BRI @GoEPRIBRoLbIbY in oil. The
Salmﬂﬂrnbaﬂ’eéicﬁﬁd irferal aE € ogBNEK 1 |é£(>§)r$k@g@gﬁrl§fm§'é§ metal ratio. The
Newt Qni st e characteri z cont ent in
ré%sgle %%tls $ &3410 9\’2{5‘1“’0‘0 eﬁpégg:ﬂfs @%ﬁhe metal to the equiva-
rheus roélthczad;udmo@anmrcchnﬁ;g)uhd t Aenesitral aftknmtryasof meb@ ratio of
al r C or nic c
ggg'ct/\e gzg\LM ﬂtﬁ'ﬂ Lqe\ Hﬁ)teg ag %I‘%Ee] %gtélf as Breg et %?lggql?ggléﬁhéﬂ have
presplareessf }%a@wli\/ﬁgnfanora%raﬂlocorrfm erial (typically an
[0®y3] 9anh& 86drdaQl A’xQﬂéﬁ Iscaﬁléwk%(lylkh&wﬁct G oBY SELAEAT] Yne art.
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atents describing echmques for maLmo basic salts of sulfonic acids, carbox-

ylic acids, phenols, phosphonic acids, and mixtures of any two or more of these
include U.S. Patents 2,501,731, 2,616,905; 2,616,911; 2,616,925; 2,777,874,
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kwheva ¢sh &B‘fﬂseﬁ&:ﬂeﬂﬁ’fﬁltm cﬁpﬁlﬂ&ﬁﬁfoﬁjp ARNER 9yt ¥OE more than one
di spersa ract paol ar group
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§Ium]nIneatemaldews’tdlsmbmﬂ@cﬁbmq aloVE ok 8 Ls@ERENA, containing at

Yeks f ?t6y7o %1 at least 2% nitrogen in the dispersant (on an active chemical, oil-
free basis) and having a relatively high total base number (TBN) of at least 30,
40, or even 50 (mg equivalent KOH per gram of sample, active chemical basis).
Desirable materials are also relatively high molecular weight dispersants, having,
for instance alkyl or hydrocarbyl (polymer) groups with M. of greater than 1300.
[0045]  Another class of ashiess dispersant is high molecular weight esters.
These materials are similar to the above-described succinimides except that they
may be seen as having been prepared by reaction of a hydrocarbyl acylating
agent and a polyhydric aliphatic alcohol such as glycerol, pentaerythritol, or

sorbitol. Such materials are described in more detail in U.S. Patent 3,381,022.

17



10

15

wé@3hsA3p and 3,172,892, Particularly useful su

25 . am des and quaternary ammoni um sal ts. Succini m de
di spersants are nore fully described in U S. Patents
cinimdée dispersants are those having a N: CO raﬁmmh?mn“
greater than about 1, that 1is, with overall excess
nitrogen functionali ty derived fromthe pol yam ne,

cdifdebd wirntobtharhdasamoboniless wrperwnalis tyMamech wasdesf r dinese are
t i 0 ' %ﬁﬁ |

hﬁaégg% ﬂh%haﬁ%qogrﬁg ?thg’go sagﬁgata?{ﬁ?:on o%cﬁl‘da weight,
atalk}'leagf@stliute% k?hen@tl p@a?di\v 206 mqlmg@ﬁ iandt e aldehyde such as
dirspakRBAYd OSuANmAGka ke SNEMCRk gefblat sthi@grebasi s)

and having a relatively high total base number (TBN)

of at |east 30, Qﬁ or even 50 (ng equival ent KOH per
gram of sanpl e, tive chem cal basis). Desbiable
materials are
di spersants,
hydr ocar byl (|pol yme}) groups with | N4,.
1300. [0045] r class of ashless di t is
hi gh nol ech ght esters. These mater] iare

simlar to the above-described succi nini des exc8pt

t farcludey a vasigtbel seerrasndeaei lig) redrnrpdegaibed ibynore detail in
r%a§tp%gmo{ 6a4gzglrocarbyl acylating agent and a

ng{i/ﬂé ric a“df atic al cohol such as glycerol,

r yt Bilier glispesyanginsdidsi p@ymeggedisprasanti agdisives.ewhich are

de&%rhh? 89&06@6@-@@5@1‘ olytdds Svhiat @dﬂtal%Agg}]aro%%cuor;ﬂny to

WD 2005/ 087821 PCT/ U82085/ 007544 [ 0046 ot her cl ass

ofm%‘érltlIdé%’grsdpg‘p%l?aéé?ff”mécsl\yﬁﬁli’ﬁ E‘P\lVB%%es These are

nﬂI(HrS] ] al sDishéshn@arcan faworﬁﬂjp&y-tﬁehfde@\nﬁﬁﬁﬁaﬁ W m‘v & a variety
nol ecul ar I ght, itute

E cg?]tes rn%rh% r%e Se AL ghea %18H§%1gscg1algﬁcag olglaﬁlaiol’esacarbon

. f61r*HHPCerW@Ifélydsuchel@at%rqfab@hmyahd%htfﬁn@cg@nersabbmuted suc-

S&H—@BHE@drﬁie@"nQﬂles%oNd‘eg Ry &) &W afl andpnorus com-

(|nclud|n a variet I somers and are
R e sy el g sr Tommyent oo Sl 0GR 26506.4.654.403.
[gxgatv] Q’Ihfer atsh\&plelmsamtes adﬂm\tedemla?lamﬁrbd: gﬁsﬁﬂgﬁﬁﬁfﬂncatmv
addi t ves ocar bon- base
ot B ok St Bradbal & B e o BHEREE B Rgepy 0019
dﬁosb@%sbmogclglhar &ic treost Spitesces otitdyeeqphl gumeribute 0D4%] to 10% by
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géxggl l}FthleJ 1?&1{2%}(:% I 4 Pe@gl’pﬁaofc@gctﬁ fg’é p@e%%%?vq goncentrate.
|’lmgqsc cant¢angrates usually comprise 0.1 to 80% by weight of the compositions
of this ipvention and may contain, in addition, one or more other additives
known in the art or described hereinabove. Concentrations such as 15%, 20%,
30% or 50% of the additives or higher may be employed. By a “‘concentrate
forming amount” is generally mean an amount of oil or other solvent less than
the amount present in a fully formulated lubricant. e.g.. less than $5% or 80% or

70% or 60%. Additive concentrates can be prepared by mixing together the
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-Example 2
[0055] A copolymer is prepared analogously to the polymer in example 1.
Over ten hours, 10,080 g isobutylene, 915 g isoprene, 16,420 mL hexanes, and

13 g AlCl5 are charged to the reaction vessel. The yield of copolymer is 3429 g.

19



Exanple 1 [0053] Isobutyl ene, isoprene, hexane, and
AlCl 3 are charged to a 1L continu- ous reactor. Solid

LC13 1.5 added to pronote polynerization of t S 0TS
wRiiSRhd o m Xl e 15 mai ntal ned GUSgET

tn

10

f—
[ 4%

.con ip rated in vacuo and s

The reaction mxture is maintaine
by external cooling. Over seven 25 hours, 7056 g
i sobutyl ene, 858 g isoprene, 11,780 nL hexanes and
17M3 GPAIG. S)OIﬂB@bltfh]&ng@dlmd@quheS (240t i By \FE2@eR, 1 isoprene-
[Q%@{{ RE QG @% ;
L opp}e%éﬁl i oéxgn?nﬁgtpggsghgﬁl I Xagfeeghﬁr Wéﬁ%h F‘lﬂs BY the polymer.
W eYnpleha-for gani ¢ | ayer is washed with distill ed

Wghes6] dEbed c¥hdiPmeRIRRSH ﬂé?‘ra%lggzﬁergtﬁggtou%la‘ ggg%ché{ferené )catalvs[s

P& SOhemPAAUASel d of copolymer is 2450 g. M (GPC
Jys. polyisobutyle TExsltn@l'tdKir dﬁ)mip‘k: ﬁgd)@,)nﬁ‘)plc UL %mﬂlc 6

i[SOpr ene-deri ved np r 5 prese
fl F&Htlﬂgpevﬁ:i ght unig(?igsnf H:’l%lol"l?l]lALnﬂL Byﬁ(amﬂ (= Sﬁﬁ
0055¢neA ccopol yner 6$3prepaﬂed4analogoasBy to tlhes

[
) mer 1 n exanple 35 O en hou 10,0
iF 1 |‘}p§£lmnn QEITE g %é%%r ene, %Egéagg ﬁggnnpcy ﬁ%tq

=AA 4

LE@@UMK&B are char@ed to thé reaction7vessel . |The

e e ETRRLYTET | L BA2Y T ol V0 PO UBTET,

LA W = I = v\

:;Randand@)nn s°(8200 -3By 1H NNRSO 1 sop erle- derilved
TRE%SR&1HH1 hgs preﬁent in 9300 nDIecugar MEIgﬁ% units

BA \,nwn ac INnEgel FEaur cannl VPR ES
DI— L 1IT€—P0 lll:l T al\allpl S u SAYASASH

aﬁyﬂémégapeﬂnamag gl y us ﬁ§7d|ffergh§XbatalJ§ﬂ$° 5
AN, 6} LA gL t enmeralay es. Bj%ﬁ@' e 3 HawLe T13750

209
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Jecuia, % p pped 64901 274] 64 733  HelHne, g| 7780
3@65“?76%'@@ 0 Catalyst, g/ 7 3 7 10 | I dentity]of
ggfggygtu&FA|rlo EtAlLC 2 AlC13 AlCl3 | Reaction!tenp. |
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Tare heated at 203°C for 24 hours with stirring under a blanket of N; and are
blown with N; for 30 minutes at 14 L/hr (0.5 SCFH). The resulting hydrocar-
byl-substituted acylating agent has a Total Acid Number (TAN) of 3§ and 0.7

wt.% unreacted maleic anhydride.

Examples §-10
[0058]  Three hydrocarbyl-substituted acylating agents are prepared accord-

ing to the procedure of Example 7 using copolymer of Example 2.

Example 8 | Example 9 | Example 10
Copolymer, g 725 2048 650
Maleic anhvdride, g 16 57 29
TAN 24 29 | 40
Unreacted maleic anhydride, wt % 0.07 0.08 0.16

Examples 11-12
[0059]  Two hydrocarbyl-substituted acylating agents are prepared according
to the procedure of Example 7 using the copolymers of Examples 3-4.
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1B§Dl€$utmnd1ted1acy]saangl@enshwaglaﬂal\mt:m Nanfbér TN 8f 86 and 0.2
Sgt:'% uﬁfeag:%gqh%l-gﬂz arlhy %;' ng hydrocar- byl -substituted

acyl at1ng agen Aci d Nunmber (TAN) of 46
10 aKHwample-14xt . % unreact ed mal ei ¢ anhydride. 10

Erovenl) e- 14 di é"a]nt Amf@o%ﬁ? meédikieV hssﬁfé%'al’e)ﬁ BPdilutifk 175 g of the

t t
pbﬁf&&%ﬂ%ﬁ%ﬂ%ﬁ@tpht o iines gea HloEsgenle 3rvith 39 8 diluent ol
Wrhén 393 ¢-athinodiphenylamind ieadded & 110°C over 30 minutes followed

45??&&?@ Rpfébelcafgrrhehours Ciqle proauc]f 1S O toalr(leerd by fllinratlon ﬁlrough a
15  pad of diatomaceous earth. Yield is 548 g. Percent nitrogen is 0.29. Kinematic
viscosity-at 100°C = 98 (KV100, ASTM D445_100).
Examples 15-17
[0062] Three dispersant viscosity modifiers are prepared by the method of

Example 14 using the hydrocarbyl-substituted acylating agents of Examples 8-
20 10.

Example 15 | Example 16 | Example 17
Acylating agent: source Example 8 Example 9 Example 10
amount, g 680 - 990 618
Oil, g 1497 2195 1390
Aminodiphenylamine, g 217 48 40
Yield 2105 3074 1963
% nitrogen 0.17 0.19 0.33
KV 100 94 96 124
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by heating at 160C for 4 hours. The product is
obtai ned by filtration through a 15 pad of

WOy 8deous earth. Yield is 548 g. Percent rRGT/OHPER5/007544
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is 0.29. Kinematic viscosity at 100C = 98 (KV100,
ASTM D445100). Exanpl es 15-17 [0062] Three di spersant
v nodi fiers are prepared by the nethod of
IEZE%%I& iél usi ng the hydrocarbyl -substituted acyl ating
N of ARstispgiisent 8iscogtyl odHienmpy @ramrek dypdutisg 1026 g of

E’é%?(ﬁ@hﬁ‘% éaéento‘ﬁf @g%‘tth ﬁﬂugc@f &1aém! 5.8 @mlrﬁmture at

anoun 680.990Q 0618 QI 1497 2195
1386C 1Arﬁdﬁ%‘éll3pg1é’r§3ﬂﬂéﬁ?ﬂ“ﬁdla@1@7 TpWAsE oyeiefhe cougse 9b2wo hours.

1962 re%lﬁh ggi%@ﬁlpré%sl\gggré%(?gg 7136°C KM d 1400 %—agﬁx[l%cg &i‘ylamine is
A POGEF BOROR W e T y SR h ey The fﬁﬁE@ﬁaéTEetaﬂi%ﬁs et 110°C
1@&60@9. <hbur anylthén ag 16080 tfophirtexhomise Bhenipkdduz244 fJtenéd using

dheﬂgl%tac us ea&ﬁ t 1erc‘d i'l]f&)(ltlgre %ﬁceﬁ%t}o}e%d?%dﬁ ]%VOIOO is 177.

efedi am ne’ dropwse 0
SEKlaelPﬂQaéQlltl ng mxture is warmed to 110C and 30

4 mdjod'mﬁ éremtnﬁseo%l afldeieP 9§ ok au% cH of the
o rohirdd B dii ?‘2‘4#

mnutes esutln xture LS

OHEVREDE 28MRE FABNEEEESOE MO B8 Afcifuent PHe Ep Shigomixture at

i g 1o1>¢ e aieabditgs BOof ﬂ{aﬁﬁm alfdel fver ¥he Ic6ufs§ of3Pmin. The
g. cen 1Tr.0

e is 177._ Exappl e .
sespliino guafinn, a Cpmnait T0sCowi Stredi 0 o hrs The roduct is
plfﬂmmdedsmg diatortacagus3gattiy G]‘leldhﬁ 1206y .at Pegeagittogen is 0.29.

156???5@ 13 with 852 g of diluent oil. To this
m ure at™"'110C i s added 28 g of 4-am nodi phenyl am ne
oV@965Ihe Bopos ecrsen 3estnis rperfpimmed rags savieral gofnthetaxperimental sam-

€r gQre@i@%B ndpsihisregdt, fRd cé?]&]ﬁ'ﬂl}e-r{}%rﬁﬁﬁggggaddéd to an oil
usi n | atormceous earth. Yield is 1z . _
Pé?lae}?t fromy ﬁhegf@ﬁ qfs tgsbdrain fronky MMTMsTn_légengﬂmcs%pe Aample is
S@ﬂbje&féﬂﬁtel’bsh@l‘ihoh Singehé abimkd dgﬁh% emedlailueqf) hrEl‘ﬂ@ce the buildup of
i San above. .In thi
© RE LAty Beb SRR & Raf S EgHind gf e Mooty a method
f desartted and A BapeesiO(ﬂlr—ﬁl-rl%metmdb‘mmmg' Sdot Mediated Oil
0
i ﬁﬁgﬁn an{cﬁ?H@La? I%lgeoé %}bltrgglirﬁaué o B% eﬁln"f'r% Q/P Op%gﬂx fand Soot
(Stralggkmuatl?mt petieth B%Eéamle@ldﬁ g d\iotParry rﬂaa@gﬁm and J.
agd@afedcnod AYinferlBENPH Spring Fuels & Lubricants Meeting & Exhibi-

tion, Orlando, Florida, May 7-9, 2001. The calculated parameter is referred to as
G’. The G’ of the sample treated with the experimental chemistry is compared
to the G’ of the drain oil without the additive, the latter of which is defined as
1.00. Values of G’ less than 1.00 indicate increasing effectiveness at soot
dispersion.

[0066]

G’ Table Ex. 20 Ex. 21 Ex. 22 Ex. 23 Ex.24 | Ex.25
Dispersant | Ex. 14 Ex. 15 Ex. 16 Ex. 17 Ex. 18 | Ex. 19
ID
1% disp. 0.33 0.55 0.47 0.16 0.25 0.16
2% disp. - 0.17 0.34 0.31 0.09 0.11 0.04

22



descri bed in SAE Paper 2001-01-1967, "Understandi ng
Soot Mediated G| Thickening: Rotational Rheol ogy

WOT88H06781es to Determ ne Viscosity and Soot RGTGIPH07544

10

15

20

in Peugot. XUD-11 BTE Drain Qls,” M Parry, H
George, and J. Edgar, presented at International

SR &Lubrlcants Meeting & Exhibi 25 tion,
OFEdeang) %%Sl da, 7-9, 2001. The cal cul ated

paP8eHt er Theeer blfoéllca@tdfqralua%twl@ areTpigpe@edofnd jaee shbyscied to the

t nadies wm ftegth €n Qrﬁ@qemmesm@le%mmrﬁaw ﬁmclelrwma%ﬁm T-11 for
to the he_draij.n W t hout the additive,

| 3t B 267 awrth OLraimeney ol 15 Apmgsiaow Ghe il |lagples are
t Rathdra®a A klgeai %mem;rtﬁﬁsisragme;f fiechdaéareds st aD0KOOt Results are

dis 30. 0066 Table 20 Ex. 21 Ex. 22
g‘fgpdé?f"‘i‘if’s Ex. 14 Ex. 15 Ex. 16

00687] ExExaIapEx26 193feﬂcﬁcd)%sda bpselme?mnmmﬁﬁa ol dnd @. dfinmercial

Ay B1AE st 0

[ @9emasath caleium isieier gent()or Phenalic améioxi np(s)arﬁac@aoanu inhibitor,
araﬁd%#l@ére&;n@%ﬁ&lél r&%mﬂ%@ﬁtﬂ'}iﬁﬂikg ?ﬁ%ﬂrefér@né%j is shﬁﬁﬁn@ally the

| e of Iurlcant isS run_in._a

2§96 darmulatign bof popsaing €500t @s%us@ewéhwrmttvﬁﬁn a polyiso-
onblutylsmmo fen@rsabétitkith@oa vbrracted tfbhedmuéﬂt Wﬂ”&tl'ﬂ% actlve chemi-

VI s g@g h(l@n? %{@fu d n?é],e %}SS Sﬁ’%’f ?1y[ g{}m%fgﬁta}l@tlon but

2@0(1taailege?ni:%) of ﬁleadisgsshntnmscmtyamuﬂlfmﬂ ofatict present invention,

COIRS Eka}nﬁoec%ng@' édgﬂa'%téd“gd ygkd;}pg %170' ggg 8ﬁgﬁféay 1% 'the lubri-

vi'scos
déﬂ@tr)g@rf{ the) amey 196 Icpcvqﬁtquai( Vtﬁaw(}smodsﬁ@rmed@@adow a compara-
I B Pib@At. 10 and ot her conventional conponents.

e 2 reference) is substantially the ‘'sanme
f%&%]at i %’He BRCOMbhingrease Lop sag: Of the samples #he? function of time
dianpeosaindildupt is shopal ini tﬁ@fob@lﬁ/idgﬂﬁbl/ef sopr ene
substituent (not corrected for luent oil; 1.17%

gcrive cn el ey e | anpt
substanti %ﬁam{lgg%ge for dﬁgw ( &2(1, ggr %)fa%ipﬂg ZSIOB/IP
3. 1% of t|h |spersant Vi S S{ fer dfotherc*
prcsc.m . nvcm. A—15 (as ister . 3 e o7 ngidispersant/VM
¢Redted: Vifoy XFSﬁQSIiy 0% a"&tt%ve yﬁ@ﬁ’?’é&l i %e | Viscosity
|ubri - car§9°,t apdCtgiéCanoL MO0HF HWW%’%@ onglSagtsc Jlﬂqf?ase
modi fier |r educedmsy/s(cSbhpar a- bl emaHe(aft) [ 0069] | mm™/s (cSt)

iOscosi ty 0.ber epB8O0f or eadl0.2f t h6.08anpl es,| tak5a | 1.92
fluacti on [a¥.44 i mep.0and soot| ¢oel | dup,ool s showm)jgn the.st
o4l ow ng d.&p! €f 0.90 0.80 [ 0.00 0.80 [1.41

36 0.98 0.00 1.09 0.00 1.02 1.42

48 1.35 0.02 1.53 0.08 1.32 1.40

60 1.66 0.06 1.79 0.11 1.59 1.50

72 1.95 0.30 2.11 0.15 1.92 1.60

84 2.36 0.45 2.44 0.37 2.26 1.84

96 2.75 0.72 2.79 0.55 2.55 2.02

108 3.10 1.12 3.06 0.77 2.89 2.27

120 3.47 1.64 3.46 1.11 3.37 2.72

132 3.83 2.20 3.80 1.61 3.70 2.99

144 | 4.17 3.13 4.17 2.15 3.99 3.45

156 4.52 4.72 4.47 2.71 4.27 4.17

168 4.84 7.82 4.78 3.54 4.59 4.61

23



tn

2]
n

Exanpl e 26 (ref) Exanple 27 (ref) Exanple 28 Baseline

Baseline + 10B/IP Baseline + 10B/IP d|sper\s/ant G

hL&e /IVMtine, hr. wt % Viscosity wt % | GOSN /007544
Wd\ivtﬁ%(@?g?:osi ty Soot increase, Soot increase, éqo% S

increase, m2/s (cSt) m/s (cSt) mm/s (cSt) 0 0.16

000 0.21 000 Q.15 1 92 12 0.44 0.00 0.61 0.00 0.59

1/ 580 24 0367 0.!d6-59.80 0.0508. 8051041 36 |0.68 0G0

L 09 0.00|5.692 134236 48 1.13%40. 02715463 0. 08 1132 1643

“4F5 1.92/ .00 18492636 0.4507. 44,08.537 2. 29 o4 | 95

1

60204 66 064641, 793Q211 1.59.3650; 17301. 95 Q.338% 2. 13 13
O

2

TR U 7216609 0. 05 25574 025 10853510 T 58 06T 0]
;242) 3 803981 5 70 2 99 1uaty 1773013 4 155 15 2043
7P5~ 15614582 b 72 4 47 167964 b7 4617 1686 % 841 70.89

4.78 3.54 4.59 4.61 23 WD 2005/08 7821

P@Wﬂﬂ@zooﬁ"ﬁ@qzéiﬂé4%8%egm%le %ﬁo@sth% % basa;hqg I%ﬂ%é ﬁ?f%ﬂ'lblts a
19%6“&[?&%{01% R 1ISFOJEY b?@@“’@"ﬂ 3?3'9[ ‘6"6%53092]32'8] 9pdEh@gs). The
9 b@Selinz28 dispatsaht Maldyid df I8 214 xBhits24Qraad? idcrease and a

oA BB 00 e L e T

ba@féﬁilﬂeﬁnﬁlmplalweﬁm biltibita csadyni ficcemt andsesighificant upward
VipRG®SAt ¥ o@ﬁ%%é&g 1&le] Eﬁb%'th oﬂrbi%(%gpﬁxon eszo v%llu& éﬁlplvlécomty

hours). The baseline + nt*" mat
2 MCES4sepiofr ﬁxam@ﬂt‘aa&é}lt IPWCSOQQS}x@Veéh@IICaCOTEIC@F@hM ibeaaftno signifi-

UBWedaI’iH el 17 s@t%fh‘l’i r[‘ro%/"ttsr‘é)%bsle t ot Ex \g{?)tab]c) The

al so ex

gf%?a{s%ﬁ ?Wc‘?ﬂlfé( “éﬂﬁ%“%lsﬁféh? Preéﬁhttlnuﬁmfuafeb@fé%ﬂ@\a‘tat dispers-

arrxgmmmﬁ%lsomtesdlemgine(Lagt6 hours) (The nonI zero v?l ues

f sc Yy C e Ie 28 at .l ow soo

lg{?g;?”s a?—f’ealcéoogSI ed;ogggtcn sblefelfre oéalba Ve 43 incorporated herein by
reference. Except in the Examples, or where otherwise explicitly indicated, all

h

]

numerical quantities in this description specifying amounts of materials, reac-
tion conditions, molecular weights, number of carbon atoms, and the like, are to
be understood as modified by the word "about.” Unless otherwise indicated,
each chemical or composition referred to herein should be interpreted as being a
commercial grade material which may contain the isomers, by-products, deriva-
tives, and other such materials which are normally understood to be present in
the commercial grade. However, the amount of each chemical component is
presented exclusive of any solvent or diluent oil, which may be customarily
present in the commercial material, unless otherwise indicated. It is to be
understood that the upper and lower amount, range, and ratio limits set forth
herein may be independently combined. Similarly, the ranges and amounts for
each element of the invention can be used together with ranges or amounts for
any of the other elements. As used herein, the expression "consisting essentially
of" permits the inclusion of substances that do not materially affect the basic

and novel characteristics of the composition under consideration.



cance and may be subtracted fromthe subsequent val ues
inthis table.) The 10 results show that the materials

of the present invention are effective at dispers- i

soot in this diesel engine test. [0071) Each of the DL%YDMSE
docunents referred to above is incorporated herein by
reference. Except in the Exanples, or where otherw se
explicitly indicated, all nunerical quantities in

t hiWhdielsctdiptedos: speci fyi ng anounts of materials, reac

15 Lion conditions, nolecul ar weights, nunmber of

carbon akt ofromnediticmecaniiésing the teactidrepioddetaft ood as

modi f i eCtaPXn ﬁ%%um&g: di2ROWbpoly kit 88 9ingldRekM S&boyt 1000 to about
|nd|%ﬁ)0§h each ‘chem cal or conposition ref ferred t

herlei R EAIP e FeaneRn i R4 2RO rhior §icghivalents, per

gr &deh MeCodr uadts wifi &4 ﬂﬁMh@QﬂﬂﬁhBr t@techﬁ)@ & acid functlonallty or
duct s ot he suc mat er

BRRCERa AR e EiyeR et [seBb Brpsetutsedh garboxylic
cornwerpouall; grdade. However, the anmount of each cheni ca
conponent is presented exclu3|ve of any sol vent or
di | uent (b) P amme:homaynebé congrisme it lpast pme seormaiin amiee contain-

10 CO'THEraQ'léﬁstr@{eeN' Al recl);dﬁlt @a?%bl%t gf%ghcg&ﬁsg{%emt gﬂd c|a¥bdx%'11c acid
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understood t
ra gactlﬁwgtx aﬁfflectp‘# irom g SFOMR OnRisHiBE rpfnéypfwevyiazoamlme 4-
| ndefias ?Béﬂl)&iaﬁlwl ned-aRiiMddeakinYidatd1€, rangefﬁtraamme 4-(4-

anount each el nt .of the inve t|on c
A AR e Ut A Rop febenzamide,
ot I'N}l(4{aherrm’it:sdlrﬁ&hdswhhwly}lblnzdnhde expr e$~S(4Jﬁmmo 2,5-diethoxy-

[ nti I s t he ,i ncl ysi on
LSRR RRRRD. | AL o RERD Ao IR UERBo hyarons
andeparielacshplreant estesand N, d¥- d!lhethdbﬂ’qﬂ0$hened1amumftjer
consi deration. 24 LLOYD WSE What is clained is:
conposi t% onl PEIPIRCSI Y Phelamak tthsseiprbastiencors Sf(lwte@trfrom the

| S @boiify t @ivestitigeiTasGapad, \Wigdry Rav] NG-ARadybnQfandPRséneh@00
to about 5 150,000 and contai ni ng t her eon an aver age

of abouB3. 0THe ¢tompgositie vhtlaith 4, wikaein ®achentQbhpiiveb $soprene.
Mh of the polynmer, of carboxylic acid functionality or

r eactivd. ed]huwaimpﬁsﬂdmné&ﬂamdérwhaduf (Omhat cd;ﬁﬂjﬁher containing
a, cHIRR HEaJc?dj fﬁl‘ﬁftnﬁ)éyl }J Feg t%qpe%ugg regcptﬂ-lggpé an 1sog1u{}?ene diene

component conpri'si ng
cofPBPYMeThaving ap al"é’é?@? aheat N-19 graonp 5@alpatﬂ5e0foteact1ve carbon-

COREMAIINI dhbé bbn&aﬁ)é:rl 8lLOXYd oty A& Qnd EbaRTd. PR@labbYe 2 moles of

sele tgd fr h?ﬁ@glﬁgg condasgﬁ %§F@hfﬁ@ﬂymer with (ii) an a,p -

2 anmsartobmdzcerrbd@zlm &mpoundt r oani | i ne, 4-(4-
ni trophenyl azo)ani |ine,
N- ( 4- amdSnoTbe wetiipositiod- ofetlayh - lphélmyé'm-tbermz[aﬂhsk&urated carboxylic

A s SR LSRR compoun. o e

I\I- camaaind-aofiarayic) coseporadi dean xta@anlmomphyrm oxy-
benzoi c acid phenyl ester, and N,
N- di net ﬁy| Eh%ﬁﬁ?p’é’t@é’(ﬂioﬁnﬁ’ﬂﬁlalm 1 wherein the a,B-unsaturated carboxylic

compound comprises maleic anhydride.

7. The composition of claim 1 wherein the amine component further
comprises an amine having at least two N-H groups capable of condensing with

said carboxylic acid functionality .
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2. The conposition of claiml wherein the diene is
sel ected fromthe group consisting of isoprene,
pi peryl ene, 1, 3-butadi ene, and |inonene. 3. The LLOYD WISE
conposition of claiml1 wherein the diene conprises
I soprene. 20 4. The conposition of clain11 wherein (a)
t he copq) yner contai.nin car
funct i o TEG FEPRRUBBRL 41 F Sets AR pyting-having at least two N-
[ sdbgtqdpemend:rsnmthgm@ﬁmne Hadidigmowtadveng @e paboyltnddiamine.
to about 150 nol es of reactive carbon- carbon double
bonds pé nﬂgllebdcammmor&mdmm@m 8.majoo apoutt ¢ an oil of
nol

l§l§r19cft1 fnﬂ W?léﬁh% rﬁ%@%nﬁ)@t?‘t 3991%& oéltﬁfn mdglm

t he copo 1 an a satura e
car boxy ligc Tsmmm &mg&al&pep@mﬁllgommer %fﬁbmsﬂﬂg at least one

wher ln thi §£? atur at ed carbox¥llc (ﬁ

coﬁiﬁ [eEsSehFiet Fipm ENCCRRPBFRASISAN G Ha@rgﬂqt% SREEAMY, viscosity

a mabditiers, ponppoind deprebsumey, ifei ctompadiers Ointéixiddras,cndCantiwear

conpound 6. The conposition of claim1 wherein the
ﬁsaturated carboxylic 30 conpound conprlses

nalelc hy

wher ei nqtrlhe{flgénﬂ%en%gt g&ﬁg&sﬁﬂ?ﬁ’?ﬁﬁa&[ﬁ B ﬁ%lr“?’ée then components of

amc@rhdi ng at Ieast two N-H groups capabl e of

condensing with said carboxylic acid functionality .

25 LLOYD 2w Eke lgbricapk cemppyisipnidelam & farther7comeriaing a polyiso-
t heyuadHenRicBiavih e dbpdreasthating AN QP ST SRARItBASabout 1.

et hyl enedi am ne, 2, 4-di am notol uene, or

pheny! erigdi i hibricadt co%;tdﬂ;iliomahtlamﬁrfo&héﬂ @mprising a hydrogen-
COTRLL S AT QLT R @i G0l Wil 5 hHREAERTLne

VI SCOSI r anDunt e conp

claiml.5 A%ro&!}@ fBPP{b'rﬁQHB%%HW}?t%ZA i cgﬂlb%';tl(]?rll g#%ﬂag, comprising

further co ditrve ge
fréHPPh@HQﬂﬁﬁﬁoé@hgﬁ%$ﬁwgﬁ6ﬂmﬁb?ergents di spersant s,

viscosity nodifiers, pour poin ssants, friction
o 11 erlS:  AntAreSsdARE SMPEARE ?v@g}osn&geﬂ% of 3 lubting ol
| ub:bhqmsttldh%mﬂlsmilhg)hnmp@aﬁﬁgl ity satthtahpgsitibe a minor, viscosity-

2351%2%%%%%#“@?6@ g oL t%vrvelggﬂﬁoflt@ﬁb%%%ao%woéslalm 1
bUt ene SNSCCA § f PRIGERR Yoo uQ:gd fr?cfr a%eQIl & lubricat-
BBLES 1§ ARGERG oo Y s

greater t' han rlcan
cl dngnad! £ompReition ovaImprising lacmqu@gemntmtsyd @@pmgmem a minor,

of @scwsnyllalr POBhE GrniRMeHET0. W th N (R oL @) W&%B?dofpﬁlley@d?ﬁposmon of
15 14. A process for lubricating an i nt ernal

co 8t f-on engine, conpr|5|ng supplying thereto the

| ubrica of claim 15. A cess for ving the
i scos, y- P Adeeerale cofpril B DRPotisbsritirod and a concen-
conpate-somgng pnoaupovfbn ng af itlericaing vigoopogi tion a
m nor, Vviscosity-
18. A process for preparing a carboxylic derivative composition, com-

prising:
(a) reacting
(1) an isobutylene-diene copolymer having an M. of about 1000
to about 150,000 and having on average about 0.1 to about 2 units of reactive
carbon-carbon double bonds per each 1000 units of M. of the polymer, with
(i1) an o, -unsaturated carboxylic compound having carboxylic

acid functionality or reactive equivalent thereof; and
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I mproving amount of 0.1 to 10 % by wei ght, of the
conposition of claim1. 20 16. A process for reducing
soot -i nduced viscosity increase in a lubricat- ing gidydDWISE
conmposition conprising incorporating into said
conposition a m nor, viscosity i mproving amount of

. % by. we os iti.on of
17 A coRbettaEaheaiae R iard® RETE SR souRt cSmrgficd] Sifprising at
1 dewdt aneamoeatic Qrﬁlrtercainealflmgmtrigasawnelm Hogroap craphblefof condens-
l[u I r
Ca?{g%ﬁ@‘{h s@g%éérl%ég lll(%/ éc%éfﬁnctﬁ)r{ﬁh%%&%c&g fr(%{lgﬁé‘ghﬂ% znswtmg of
r edephany lqzopnidime; solé}tﬁrym@dmnblﬁenn@pol %ammmmzngl ole
N ni@bardiRslt  40QQni¢ 9h519y1§‘ HhiliheO. QQQ49d?ﬁijaé\4H%%(9& 2-methyl-

aver age about 0.1 to about units of reactive

camB6hYliRBEHN WS ubl & -EbABNNGE o -dimathapophemilt Bermamife,  N-(4-
of ah’ﬂﬁo@% Mighoxyaphény( j-benAamide,( 3N-pnaming-ph@th1)-benzamide,  4-

car bax und .havi.ng lic cid .

£ uBt PRy G PEPEE: Fd- BN ar it RSy Sof N-dimgthagphenylene-
LL@YDnMESE (b) reacting the product of (a) with an

am ne conponent conprising at |east one aromatic am ne

10 cont ai nil¥g dhelprastssarfeclniny I§r wibpresmphblogB-ofirbosplde wompound is

15

| NGe il D3 fle Cf&)rblﬂ%)iéﬁlné gleﬂ%pgl)r Cth QQﬁ‘éﬂn{aY frTa%?iloﬁ.Ct ed

fromthe group consisting o 4- phenyl azoanil 1 ne
4- am nowophqmél Hl:é!ﬁ,ofzcléfﬂl N@ORMéteTh 4R & RcardoRylic compound is

nltroan | i ne itr eny z0) ani |
N- (1834 Wéthsthﬁé%oﬁﬁ’&}kﬂ ﬁyPly e 9P)ra@éﬁlzr§ﬁfft&él
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cl ai m 18 wherein the a, (3-carboxylic conmpound is
reacted with the isobutyl ene-di ene polyner via a
thermal reaction. 20. The process of claim 18 wherein
the a, (3-carboxylic conmpound is reacted with the

i sobutyl ene-di ene polyner via a radical reaction. 21.
The process of claim 18 wherein the am ne conmponent of
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