WO 2011/ 063113PCT/ US2010/ 057214 ALKYLATED HYDROXYAROVATI C COVPOUND
SUBSTANTI ALLY FREE OF ENDOCRI NE DI SRUPTI VE CHEM CALS BACKGROUND OF THE

| NVENTI ONvoRo11festisi cal Fi el d [ 0001] The present inventi eoTits2aionseti€d to an
al kyl at ed hydroxyaromati c conpound substantially free of endocrine

Comound. 2. AbRoCeA B BREEAReRae B seibofody U AR co-

catal yze the al kyl atprafy of E’Nl@@@tﬂmﬁ MSRURTVEr ¢REXNefarlsewi s or Bronsted
acid catal ysts. Typical comercial catalysts include phosphoric

aci d/ ki esel guhr, al um num hal i des, boron trifluoride, antinony chloride,

st anni EJ 'E i g ni um pol y( hydrogen fluoride), hydrogen
fluori ae; h as acidic sulfonic acid ion exchange
resins,| fpdchecainmbig Anberlysts(r), solid acid clays and acidic zeolitic
materials. Alkylation with | ower nolecul ar melqht ol efins, such as

propy! dA@01lcan belhsaprescatiinygntiomistdiescicddaiag adylatap by diphzarematio compyidat i ons
wi th hi ef h e a n r n the
liquid pﬁﬁég%hyd3%@?%§§§gﬂﬁgdﬁﬁ%ﬁg§§§&5ﬂ§§ﬁianﬁka<§&3%§h nﬁ%gn %I(%c and
nat ur alhydhexyhfoaasicBypagid. as agoni sts or antagoni sts to estrogens or

andr ogens _and may |nterfere in multiple ways with the action of thyroid

hor none’s ; D&GHRQIHA 1GK be cal |l ed endocrine disruptors. For exanpl e,
endocr i |srupt he
body, therdby a JE%?%%‘T"W o&af’d’iy B AR L BB T

wth the Bmays:ted]mldh”oate@sﬂsr d"\ygical tomomgteia hetalysidyl;lclatﬁtlplmlsplm*rlcrqyld/hleselguhr

concentratlon K S reacC hornDne r tors 0 ndocr| .
di sr upt%lfrgmaﬂa eﬁr Pmé‘s fﬁ@@éﬁg é‘ﬁ%‘iﬂgn% n SW@@% %ﬁ%‘!‘r‘?%fm&“ctc @ﬁlde’l n
nor mal &aﬁﬁ@oly@gﬁd&@eﬁ%{@ \&f&hio%eﬂ AudiRd ktﬂﬁfjacl?d’ca{% psis E‘&h”a%ta'dfd% sﬁﬁ)wcogen

to an estrogen receptor I'n the nucl eus he cell, followed by
t r anscrdcpt icwnekchangd mtnsorﬁorotxamm@ eArobalypiséd sehs. acmehyenddcamdme zdolgraupt or s

are present estrogenic vity is | apt ed when endqcri ne
o Pornfeg e S e et R SRR S B s S el en
t hough gi@ ik Wgald @Stapegtihst SFE RERtionsSIitR hidhédolefil, bRt SsAYENbISFiRAL tHevi ty

is produced by endocrine disruptors which bind to ERs but which do not
subsequdnilationgerd dagedn thediqyekpiised ER as wel | as natural estrogen. Finally,

sel ect 'J ?ﬁyt rogef), ee &SR ‘TL i%s GQI‘II&G%EQ fHat S %WJP ]n?(an(ti atuﬁ% blﬁgﬁlcals may

subseq aCtIV e ce responses ronlt ose
act as agonists or antagonists to estrogens or androgens and may interfere in multiple ways

with the action of thyroid hormones; such compounds can be called endocrine disruptors.
For example, endocrine disruptors can mimic or block chemicals naturally found in the body,
thereby altering the body’s ability to produce hormones, interfering with the ways hormones
travel through the body, and altering the concentration hormones reaching hormone
receptors.

[0004] Endocrine disruptors and natural estrogens share a common mechanism of
action. In normal cases, estrogenic activity is produced by binding natural estrogen to an
estrogen receptor (ER) within the nucleus of the cell, followed by transcriptional activation of
these occupied ERs. When endocrine disruptors are present, normal estrogenic activity is
supplanted when endocrine disruptors bind an ER, causing transcriptional activation of the
ER even though no natural estrogen is present. Similarly, antiestrogenic activity is produced
by endocrine disruptors which bind to ERs but which do not subsequently activate the
occupied ER as well as natural estrogen. Finally, selective estrogen receptor modulators

(SERMs) bind to ERs, but subsequently activate cellular responses that differ from those
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WO 2011/ 063113PCT/ US2010/ 057214 activated by the natural estrogens. In
general, all but a very small nunber of nolecules that bind to ERs produce
sonme actiwatoomedfidt he receptors, as either estrogens oPCIAISSHRE214

[ 0005] Exanpl es of suspected endocrl ne di sruptors may |ncI ude, for exanple,

Di Pol | d bi Pol PBBs) ,
Fexachi GHOUEA DL TEMER) SUPEE b GIANI AC BBy st o A HEroxy
aceti ¢ 1agd fé) KRS frodudd) son? a‘&twiﬁ&ﬂf@ﬁ%@&ﬂ% (‘e@tthblces%géhs(og a&S@RMs

al kyl phenol s such as Nonyl phenol or Cctyl phenol, Bi sphenol
Di - 2- et[AQ0exyl Phtaglestod spPEER) encrbmrlylb Id@nzymspﬁmyhaﬂad@ fQIBBIQ)nplanlmlbut yl

Bonro. (BvRiRied HIRCRISHPOES, NSt Bibtyn PSR R Fet o
Benzophemm)e, Pm&ﬁ&blﬂieu@lnemcﬁ? Nizt4, mcuﬁﬂgheﬁmyacdabm Oy T @E5- T -M4pent yl

pht hal ate (DPP), D hexyl phtha at e pht hal ate (DprP),
St yr enddighleeanbicaeieyagdtivepejd @%Db,yﬂlkb@himi% su@stas alﬂmmlphe@pbtoh ¢elepnaddi pat e

DEHA hl
et ramdt RS o SrEHa FespBy Ry AaG: siptitmbyt aiaslug, (R, i
(2, 4- PHhthdl A0 QEIBN )k Dipylelobe:s/1 qﬂdhalaiteol(tEI(IHPprmu@ecbhlﬂ)alett@anm,vBeﬁma)Jnder

i ncreased scrutiny due to their association as potential_ endocrine

di sr upti@ce ormgoREaoPRgark h (3.4-DRe| Plﬂ'%]étht’@e{‘ﬂ@d\%’éq{ Bezepsirec.acki vity
of bas el\ll@ﬂo@sfﬁé?l%e rkpi\ht?osco Iké @%tagﬁ]ggcﬁgﬁéﬂeo nDi Htp%ﬁt@? 1Rhast OEDP]EP; Elhexivjles

al kyl pheno products. hen mverci al'l'y “ar use I Cl ,
gasol i qmtlmdhje (lel@s, quy«qg»ﬁ lphﬂmlatq)dDmrSt&wde tdlmets ,ang urifrecy, athtyl lbatmzancat i ng

oil ad e ti ants the rec ears, alk henol

01 konyi ot SRR aBetadprs: cRERGhy | HBrrgoode GeaHORRTS CPdd ¥

havi ng Mheﬁiy‘?&ﬁ hARAGI ('I‘MB’P) thQ@ @%@Bl'o?oﬂh@ffd;&') b¥etRfactd@,2papr oduct s of

t he blodegradatlon of the phenol portion, here is an increasing
concer {000t t hes@lkﬁfl@émaialasd rragduntt pecsiue¢thb§f ruhﬁm ivsr epuongderSmersastdudi es
have shown. t hat th are .links bhe henol s and decl ] erm
Count MRt oG Soinidti 3 SOlPRRE ARl RE R RmOTEn by et B |y
di sruptnahfeey aGé ityithy wdakhevimpedistdcagrn oTnshsandtdgitnol @S eRIOLS .degradation

[ 0007] Concern over the environnmental and health inpact of al koxyl ated

al kyl prigtsonadisigs afether @11@h3l@¥1®iﬁremodllctﬁ est¥kdphawelorommer¢slly gire t tredein

surf act [ , I y tr t n the
Uni ted h%?[; ?1d%§' %éoﬁﬁ)e a& \ré\?elsiyeﬁgl\% w Ofbifier acfn ﬁge%f‘ eSlu a%té hgdsbgltclf)r er1 ed
al koxy|aatiateabidy hry:thﬁmlntss Uuhfthe tehiSyearst bmglﬂhemlaatcﬁgﬂaltesnamh Arthdxynehed

al kyl primary and secondary. al %ohol s, but have encgunt ered problens wth

odor, pERYhERMHcRAVerRsemGTEEZeR fordRynenRq0s dicdseradabitity. Preb ¥uatc dcibotle of
the pertﬁgwgﬂsguc@g bF ik E)Edha%graﬁé\%&pgf %é‘?ﬁée’ﬂo@ O&‘i’mﬂl kot ﬁh&oﬁom iREashif) at ed

to the resi free a ichis tlono e reactant alcohol
t hat doescearotthat élest chdrhicalainkayl aehes mdodenejdlisrupg)rl; hBomt kiodick abvoshostnethat 2 -
WO 2011{106311 PCT/ US20 33(92[57214 00 hu S. Patent Noh 4, 4751 001d i scloses a
pr ocesSMFEATGIREY B VG PRERBIOE %tsirf%a g8 SPYThrL Sk PP ihgaley and there is

par a- ”Q@Rﬁhké"tﬁ‘éteﬂkgBﬁ&RJlss Ry %aﬁnfugy &s&pt @h@'aKﬁf%%I ¢ MAeROk§rod-A0ARI U. S.
Pat ent . 4,873,025 discloses al kyl xyl ene sul fonat'e conposi tion prepared
by al kwnétqgngr@epfarsa xyl ene reactant (or m xture of xylene isoners

cont ai t about 25 wt0/ ar a- X onating the l ti ng

ol Kyt 2000 R GreF i op BRREE N ol BT REPRIP eife AT B

aci d( s)alkylplenbhers did &. go%@n@ln{@y lr&tri @TOn OAYh O @sC oM theRGbuefdEtantd uaEiZIﬂjjb@ezﬁs known
for anal oi;ous conmpounds, e. a Friedel-Crafts reactions using alkyl

hal i de, "¢l ?@amiuntalarrlnéw@ﬁée&t@@&nén@ the WnifgseStaicesMare ingustaics bjesatigapied

Clay. TOOTONG Helphthe AR NS) L) MR HER OIS AR BEL A

hydr oxyranched alkyl primary and secondary alcohols, but have encountered problerns with odor,
performance, formulating, and increased costs. The odor and some of the performance
difficulties of the alkoxylated alkyl alcohols are related to the residual free alcohol, which is
the portion of the reactant alcohol that does not react with alkylene oxide during the

alkoxylation step.
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cont ai ning al kyl ated aromati c conpounds by the liquid phase reaction of an
aromati ¢ conpound having at | east one hydroxyl group with an al kyl ati ng
agent in wbeoprwesgace of a heteropoly acid and water. [@O0TAJSRDIB05SRat ent No.
4,973,764 discloses a process for al kylating phenols wherein phenols are

al kyl at ith t ol efin conpo of .a thermally cracked sul fur :
cont ai r[ﬁﬁ%ﬁlrpet rolh[z'ém ]_%ﬂt@tti &Pat‘bwdsg(ﬁqlvéiéﬁc%qs%ﬁ dEPEa Ph aﬁmatﬂ}gesl’é‘ﬁ’&‘éhcof an
aci d Caéoﬂlp%ﬁﬁclist 1y deﬁﬁb@%rﬂﬁ@ngﬁlﬂﬁi’a!-lgbﬁ({fﬂbﬁaﬂé@'Iﬁllan&?\écg A0 3V AgGa Rl 1k&SS

than two al kyl branches in the said al kyl group. 1721 U. S. " Pat ent No.
5,922, gi2nelbscl oses an al kyl ated aromatic hydrocarbon that is produced
havi ng fol l owiRg properties; | ess t ha Owmt. %of the alkylated
ar onmat i[w@%]dr oca\rl{ltg‘gn Iip%mg f’flpyl Z,ES%@S( b(ﬁsc 5 eﬂgﬁx)élﬁn?/vt S.uqf‘%él?)t? EHBPRIY]N at ed
ar onat igrepiyel 8¢ aNBAingSa PafDRAHE! ¥hah@- (of MREBAHoBxyRAt 8YMINY cobraifirhy 406

di scl oses a process for preparing branched ol efins conmprising 0.5%or |ess
p prep g ( [ .

quat er easy alouphat ive e nebotylardnmsulfamtr Preocesdingonviaes aubhypiagdiat i ng

an | SORBLal{ihD . SOTROSILLRDIRY Slurdhi® ekl FiCakalYSt M AR LEGPALGMI ni C

conposi t1 oh conprises par I'nS "havi hg a car bon nunber 1'n € range of from

7 to 3%arridd siich mamaf khdisn &r dneRgbutcqaidunds) «of., bhe Pretdolags réastions
branched, the average nunber of branches per paraffin nol ecul e being at

| east 0isMZaplgyk hdidss aHeRPh@r CdreIei Spsigntmist A Pissence gt d ey agdngatalyst.
branch i j fEL Rl Co¢ it be obt ai ned by

hydr oc?gg{g?dri:) E@ggﬁi}’gﬁﬁgﬁgﬁwﬁﬁl@%@% ﬁgk%gdr?%@?%i c wax. [0014]U.S. Patent
No. 7,(R@10163 di d¢.Soskmseras Nparichi@Rcdl disclose opgirgems fandpraduwetd ddydiaryliraki ng
sai d copolyner. The branched nmoiety is formed.by radical. polynerization
et | GRRGIER R ety RePr s cPaRonisc Y ofc TN A0S G PETUSSRI087214
[ 0015] WompolRd BN indat 1c4stQshE. iRt ?qu%sﬁﬁh @n @ﬁ{tymglgfagﬁntﬁhqgé’ﬁfé@&m]e'd?‘%ar

and/ or branched unsaturated product hydrocarbons used ring opening

cr oss- retaepey beid ahd®2BYU. S. Patent No. 7,087,777 discloses a process for

Car bon Wb "aniter. prisene 2o e B8emiR B at Ak Bt Fiin
CoNposiphieRdls Q¥ blkelasdd wvahl e Gl YethpoMehe Bf bSOk T dridked GRAMMP Sbithidihg

conprises paraffins having a carbon nunber in the range of from7 to 35, of
whi ch pwfrafumdistitlate edpsived fpum tiegiduapin tthie prastrasupliesn jasideatplybletp, pravede

aver ag r fLg I e i east. . 0. nd t he
branc hﬁg%co rh%é?lgﬁrgr?ﬁ%eo%]ap%% éfnfaéfﬁagﬁ 39 Iall%?z;bﬁ%hcgss, inaﬁl S\%:Edl %lﬁ%

i sopar girbumi ¢ conposition may be obtained by hydrocracking and

hydr oi soneri zation of a paraffinic wax. [0017 . Pate 157, 613

) \ [ ] kl S ,nth No. 7,
di scl 09881 procdds: P@Pnt&ﬂ%d%%%%q%zwlﬁwéan Slkyfatedsaromatic hydrocarbon that is

produced having the following properties: (a) less than 40 wt. % of the alkylated aromatic
hydrocarbon is 2-aryl; and (b) at least 20 wt. % of the alkylated aromatic hydrocarbon is a
monoaklylate.

[0013] U.S. Patent No. 6,765,106 discloses a process for preparing branched olefins
comprising 0.5% or less quaternary aliphatic carbon atoms, which process comprises
dehydrogenating an isoparaffinic composition over a suitable catalyst which isoparaffinic
composition comprises paraffins having a carbon number in the range of from 7 to 35, of
which paraffins at least a portion of the molecules is branched, the average number of
branches per paraffin molecule being at least 0.7 and the branching comprising methyl and
optionally ethyl branches, and which isoparaffinic composition may be obtained by
hydrocracking and hydroisomerization of a paraffinic wax.

[0014] U.S. Patent No. 7,022,763 discloses a branched olefin copolymer and a
method for making said copolymer. The branched moiety is formed by radical

polymerization reaction or anion polymerization reaction.
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froma mxed linear olefin/paraffin isonerisation feed conprising |linear

ol efins. [0018] Pac et al. Czechosl ovaki an Patent No. 226,912 ("Pac et al.")
di scl ose woppuow3a3f or al kyl ati ng a hydroxyaromati c conpouns$2dy/oat2kyl ati ng
a phenol or substituted phenol with a propyl ene oligonmer having a mninmum

catalydIRIS o7 odli Rl AP oF Vb HCAMHENE! Sy AL DR RGO & aci d

or p-t o) emesuhdanrhed gf‘cjd‘a_ct IR0 @bl usddWitd WenHlo3ed RS Rethiiadis t he catal ysts
h | kylTat'i on catal yst. [0019]1t woul d be

used in the process therein’ are weak a
desi r adP@lélo pr oW .8ePhtept Noed08T.KY1 diseldsdsyadpoggsarfonntepearing hpocredsolefivrs ch
are substaniialb gjree of endocrin .g“§ru§%jve cheniqgls. SUMVARY OF THE

| NVENTIORIPTPE§2 -ﬁ b ettt SRATEAR (HIPGRLS SATRSG; HEHE oYMt Prias epmprises

i nvent i RRydrop@fa€ink SinPrseydr ke Borapdeyictt 86krhy diiiebyRtanBti &hiprpepkrsrniepar ed
by a process conprising reacting at |east one hydroxyaromatic conmpound wth
at | easompreitiop spemadcsopastifing haping py tashen shmbermayr tha 49mgegoff frem bbbngﬁ, o0 to
about .car in_ the. ci al,ys erein.t at
Toast nueRrARRAE ARt R SF A el BT RPN el bR Sy
vi nyl i demeheo pérepraffinanpleove deingrut atdsy 0 atad thy deaxiiag avaiprisingangayinghd
wherein the benzylic carbon attached to the hydroxyaromatic ring is

subst i tptiepally ©cHydnkragehssp 2aBdi WHicheiRpiraginig donyweiion Bakybe LUpebbY3 to 5
car bon _bei al kyl group of at |east about
18 Carg@ﬁﬂgﬁ%ﬁggﬁggﬁﬁgngﬁﬂggg9§ggﬂgﬁm§ﬁgﬂ ra%%h every 2 carbon atons
wher ei f0@EGh br arddél. PamttaNos7,157,61 Rdiscbisr mboess forgprddecitg bradclgpdoalpfidsei ng a

i near al kyl .gr of 0 carbon atons, ,with.the.provjso that the carbon
ar oup. draedin el el pliniarat e oBREHIE (B SORPTGLEHT Bk TOhe 11 r st and
second [GOEBIPS | S PRRlet &1, OHRHILIBWRKian MRRAIAH06314 BRGT/US20 RT3 bodQ021] I n

accordance with a second enbodi nent of the present invention, there is

provi dddr akpltees byfoxyabigtiatémpouad byyadidatyrer ophenoborcohptduted pborg it ng
reacting at ] east. one droxyaromati c _co wi th at .l east pne hranched
o1 of | nitePpulsT ehieSRr BEHEe SAUTREM FosfrIBeurEs St EhotfooE3MBHREs oms
in the po@nancee edurde @Cdathlgnd af Mehchimh@he bNblchehidd clagashtc@REDpIRIREIRR L

ol efinic propylene oligonmer is substantially free of any vinylidene

cont entacid ¢ pioduange: pnicadcids | Baced ah Jarthox g lonathat the satebistidsagh &y B fracges

benzyl i r e hydroxyaromatic ring is substituted with
one gr35%%§5?%8@%%@%§@ﬁg?E%a%?énched al kyl group of 3 to 5 carbon atons, a
second [@goDA)p bei Ng wolldabehéshirablsy ko girouide ofmmbvdde asitylabd ulydtxyaashait at ons
havi ng an average.of one branch every 2 carhon atons wherein each branch
cont ai rf@nm%dszwgl %Sl&%s@ﬁg?ﬁsa%e of qnﬁp?ralegcilwbtlff‘eqhean%?q-i near al kyl group
of 1 to 5 carbon atons, with the proviso that the carbon group directly
attached to the benzylic carbon of each of the first and second groups is
not a GH2MdiARYN.OF OBH2INVENEHNdance with a third enbodi nent of the present
i nventi there is provided. a progess for .al kyl ating an hydroxyaronmatic
compourli02Brpr | oilAGEXEANSE MBI BHRg TR B f fisiesch PRGN BReLiEFoS PIVIAR i oni c
l'iqui d madidivel h;yerosz&%hﬁﬁc %Bm?@fi’tﬁf p@?@re@ %?W%l%@es@'c@ﬁipﬁki\@;\lﬁ REQRME A Eeast

ol i gomer having froni about 20 to about 80 Carbon atons, erein the at

| east ome Irdagroheamasicepompaundr wph | atnleass| angobranclied elahsic apropdrene ofigemernf any

inyli d (b ' | hy.d [ d
i th gV POy R, Al KEEbF Pl hrBRpr-anE Y aRE A g "

about 2fc holcali@it tBéhcbad bRAfinat MOPylefe g ridras Sistnhl R frca®f dng Hdlidsic
[0023] I n accordance with a fourth enbodi nent of the present invention, a

| ubri caoniegt. 3P IPreHAD a8i alidwed dyproayrigatie sapwpyidgvherein the benzylic carbon
attached to the hydroxyaromatic ring is substituted with one group being methyl or a

branched alkyl group of 3 to 5 carbon atoms, a second group being a branched alkyl group of
at least about 18 carbon atoms having an average of one branch every 2 carbon atoms
wherein each branch contains 1 to 2 carbon atoms, and a third group being a linear alkyl
group of 1 to 5 carbon atoms, with the proviso that the carbon group directly attached to the

benzylic carbon of each of the first and second groups is not a CH, group.
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(a) a major amount of an oil of lubricating viscosity; and (b) an
al kyl ated hydroxyaromati c conpound prepared by a process conpri sing:
reacti ng WO 2bez®8118ne hydr oxyar omati ¢ conpound with at [PeagiS2an®stnanched
ol efinic propyl ene oligonmer having from about 20 to about 80 carbon atons
in the ence of a acid catal yst, erein the | east .one branched

ol ef i nilﬁﬁ?gﬁopy! erle %P?r&%@rwg Lised AE0RYE PEdopraR) D HyRRd SR
cont entpro WHES £hRocbleroPeMFMkihE a6 AL ARy AbRAREH @&nb&ﬁd%nwgfrg%%ﬁg% i&Gst 1 NG
is substituted with one group being nethyl or a branched al kyl group of 3
to 5 camboydaexyrmsomatics egropelingr with deicary anchbrandieddolafikiyl prgpyape ofigamel east

about 18 carbon at havi an .aver age. one branch eve arbon atons
Shor oi MasBRRED afn D an eoR S0 SR dhe Bttt ShRae S Elatvef IREIR Msdi ng. a
l'inear aallkast odle BghcBbd bldfmid ﬁ@@y&@e FHRhRer iMshibstdniallPriRel §Oakn@nyliBgnccar bon
group directly attached to the benzylic carbon of each of the first and

second @hsupsoimonde aa diplaigd dwgroxysromapg aoippuod JrezpCtheseeadicosrzon
BRI EF |,PT] . o : .
the andueiogr T Mool o, i SHEHARLNIR Sl Rl NERFERAHEE Ry "

at t achdgancbed bikyhy@dupxy ane Tahibon ratohgs, aReddnd goo bt ®bradnskedodiRyllgroup of

[0025]Fiqure 2 1s a dose response plot to assess pubertal devel opnent in
j uveni 1% eashabauty b Sarbppeaterap AayWEFyAYEaZe Qb PBAN PheCSBN S £a1h91 Plawts t he

assay t 1 f i IR 0 i iJ it ,srupt
endocr i\ﬂéeq#%ne%% ?%%dngfslecroreasurleté&gy&g%@ugpgﬁh%ﬁéﬁg Bdn Qm%g%éE% 1bl:f)lﬁ C??llgg'srl ON
OF THE deRigFeRREDS EMBODIaMENT Svith] 180 26dvise thaicthk ichibbe grdip dirddy sittackdidng tiaf t he

subj ect. matter disclosed. herein, a number of ter abbrevi ati ons or ot her
Shot ¢ neE i R Sl hal o i BroiaRd RBh b SR A L Odbbr evi art on or

short hgﬁﬁzﬂ_ot defihngdoldandtndemhsh AREd tetndoauBedt NG BEdhrigny iFRANLAJIUREH Dy a
skilled artisan contenporaneous with the subm ssion of this application.

[ 0027] QireYides a Prosesserfor " alkgliing " an ehpdroxyagomaied asempfundnsamprisingd (a)

al i phatic hydrocar boqs havti ng) one or .nor.e .C:’Ii'l.l‘ b%n-a% rsgﬁn dougl e Eontds

obt ai nedEBTCHARE AIERYIERC By B duesioe of, 3 JOTHE HARidng %y 8 PARYIAT &t 3N e
cal | ed yrxi@c@lHeEmes prégidedeh@s@ntdrt fuvinkd fidetBbout bPNES 286@ 8@ caffdnditemes,

al kyl di enes, or diolefins. Al pha olefins are particularly reactive because

t he doushecibohe af dcapleendebisneind olefinic upkylenccolirpnecirib grbstaErETessofaimy 1-
oct ene Vgxfkgiciiél.ﬁg Séfg%ﬁgﬁﬂfe(;b]) %ycﬁ}ri:% gtrlgiﬂf %ﬁg h?&ro%pagoﬁlta&{] é&&ﬂ]g?de?]@' With Ih%rat lciast

medi um gra surfactants. Linear’ and’ branc ins are al'so

i ncl udasheibmariched diefinivi fropyies olgdoicr havinf GdaB3 kAR L0 ad byouBisanalied atérmear

O efins - The term "p_artifal | y branched linear olefins" refers to a class of
|i near B¢ Bessnse 06apATidicaglySess than one al kyl branch per straight chain

cont U, S04, 0008 PP BB IS e L B
i soner idkdnglosition.is provided comprising:
(a) a major amount of an oil of lubricating viscosity; and
(b) an alkylated hydroxyaromatic compound prepared by a process comprising:
reacting at least one hydroxyaromatic compound with at least one branched olefinic
propylene oligomer having from about 20 to about 80 carbon atoms in the presence of a acid
catalyst, wherein the at least one branched olefinic propylene oligomer is substantially free of
any vinylidene content, wherein the benzylic carbon attached to the hydroxyaromatic ring is
substituted with one group being methyl or a branched alkyl group of 3 to 5 carbon atoms, a
second group being a branched alkyl group of at least about 18 carbon atoms having an
average of one branch every 2 carbon atoms wherein each branch contains 1 to 2 carbon
atoms, and a third group being a linear alkyl group of 1 to 5 carbon atoms, with the proviso

that the carbon group directly attached to the benzylic carbon of each of the first and second

groups is not a CH; group.
-5-



[ 0029] Branched A efins - The term "branched ol efins" refers to a class of

ol efins conprising one or nore al kyl branches per |inear straight chain
cont ai ni nyot2zbea/@dubl e bond, wherein the al kyl branch nmaycChasaowmesizgd group
or higher. [0030] Non-Hydroxyl Containing Aromatic Conpounds - The term
"non- hydroxyl containing aromati c conpounds” refers to aromati c conpounds
that do not have any hydroxyl groups either on the aromatic ring or on any
subst i tietr IE9URIBIION BR3pRubs iNGdt ed Aromatic Conpounds - The term
"unsubstituted conpounds™ refers to aromati c conpounds that do not have any
substi t[082]s att englsrd ltio a N Resportex sShowig 2o mﬁo@ﬁmﬂcﬁmwrhmolﬂﬁ/c@ﬁm e

ring(s) ese unds y. b 0 | i bIC or_ pol

! BB CE RO BB R DY Buieapssimnfs Speld Hurpdias of

napht haggpapland the |ike. [0032] Monosubstituted Aromatic Conpounds - The
term "nonosubstituted conpounds” refers to aromati c conpounds that have one
subst i tl082] at t adfgectDois hdosy mpense Motntg. asvie SwbebHplayplgsmealy/inpevenile
nonocy c I| (o] Y o) e, but
o morcy; alsg s il 1Rk e E AR R B g TRy bt
subst i ttherbsipoukds, testRd m)@apalNhﬂl to- BisRipprendddrihcaf@ctidie a Ink@sur‘édil&fyesd’xuﬁl is an
al kyl group and X is a halide. [0033]D substituted Aromati ¢ Conpounds - The
t er m " dN¥UBELNL ut ed conpounds” refers to aromatic conpounds that have two
substituents attached to the aromatic ring(s). The aromati c conpounds may
be nonocyclic, bicyclic or polycyclic. Exanples of such conpounds incl ude,
but ar DEBAILEPNDESCRIBTIGNEMATHE RRIHIRIRED BMBIODIMENTHSt i t uent s sel ect ed

fromt lTowing: -OR  -R - HR or .-NR2 and | ik mhereln R
< AP or oup i dieRercs e HANorebh bR ey SHHISE) APt § SRt B

[ 0035] AlunliRASt (AR, MMFEAXYRHsUFBIthG GORRHINE edahcmdixX ik 8ef9fedmé‘i’6\9XMy0 mati c
conpounds may be used for the alkylation reaction in the present invéntion.

The hydemxehbvetion oc sihgthand ot dﬁinedaslum@rsimgdodta@d thenordoway thamoeg weddh t he
proces of t@ .esent . i nvention %nE%Ud m)nonx(t:hear1 ohydroxy and

pol yhy oa><%5<1 g %%ncco (PIPSEREBERY isﬂgmiss%o AR rably 1 to 3,
hydr oxypozrjoups. @dfihabl erhy ei@X YRR k&e@OmPAUBIESs iofCliigdRirAOE NPibhatic
catechol, resorcinol, hydroqui none, pyrogallol, cresol, and the Iike and

m xt ur dydrasarhens heyingrRscerbBaraneHbon-£arbom viarblyhondrerlitained by sunember of
phenol prl)pegége?] %Ch% & 8§nt91];11n|_|y d(c)ﬁ%[e%d' dte gglnézpl%ggo-alkenes, and those with two

double bonds are called dienes, alkyldienes, or diolefins. Alpha olefins are particularly

reactive because the double bond is between the first and second carbons. Examples are 1-
octene and 1-octadecene, which are used as the starting point for medium-biodegradable
surfactants. Linear and branched olefins are also included in the definition of olefins.

[0028] Partially Branched Linear Olefins — The term “partially branched linear
olefins” refers to a class of linear olefins comprising less than one alkyl branch per straight
chain containing the double bond, wherein the alkyl branch may be a methyl group or higher.
Partially branched linear olefins may also contain double-bond isomerized olefin.

[0029] Branched Olefins — The term “branched olefins” refers to a class of olefins
comprising one or more alkyl branches per linear straight chain containing the double bond,
wherein the alkyl branch may be a methyl group or higher.

[0030] Non-Hydroxyl Containing Aromatic Compounds — The term “non-hydroxyl
containing aromatic compounds” refers to aromatic compounds that do not have any
hydroxyl groups either on the aromatic ring or on any substituent group(s).

[0031] Unsubstituted Aromatic Compounds — The term “unsubstituted compounds”

refers to aromatic compounds that do not have any substituents attached to the aromatic
-6 -



[ 0037] The at | east one hydroxyaromatic conpound or the m xture of

hydr oxyar omati ¢ conpounds enpl oyed in the present invention is prepared by
met hods twetoare3wel | known in the art. [0038] A efins [PO0ABpBowsT2Es Of

A efins [0040] The ol efins enployed in this invention are at | east one

branched chain olefin derived fromthe polynerization of propylene. The at

| east aﬁa%?%)r aﬂleq%scfoa}p_@w BB PRI YR GreP B lic nExA e B SWianched
0|ef!nk%nﬂbﬁ&%hﬁ&ﬁd&ﬂhﬂ&%?&thnﬁﬁdnM@b%QﬁéhQ?ﬁé&éﬁ@E&Hﬁ@%%9/057214 [0041] The
ol efins may al so be substituted with other I

' unctional groups, such as

hydr oxy0832dups, JddehexbititetedcirdogrioupEompetmtsoat ok tenal t henoswstitupdovi ded
that such groups do not react with the acidic ipnic liquid, catalyst..

[ 0042 ThETERrE 3R ReobERcinatiear M1 BNisish bt e 8 elibiice
from prapy | Bige FohPotiRdsS nyt be GRsHdRRcIRY MBI ctic r&”gbl@%d‘llfcpmx@%l& &0 sgar bon
atons to about 80 carbon atonms. In one enbodinent, the at |east one

br anc he@mpoehdsninglude.opf| asp aoblimgedie, dremsied eempends ovitpeepf Ewelodpwiener s
with c S ¢ argi f 0, 0 t n

Aot hor ARt TaRRS £ a2, SR BEOMK; Bt b8 4T bR B B0 e

i s sel extiedhdlidem propyl ene oligoners with carbon nunbers rangi ng from about
20 to about 40 carbon atons. [0043]1n one enbodinent, the at |east one

br anchd@0%ilef i ni Diswlsti{liteshérempiinGomposndsy rabifetermo disubstitsdosapanayingdy’ |
compou 3 || . tic
g | QR pE b el o BB AR RPN R PR
of 3 t arémeatar kompatuodss mag be coowboyrloe) pbioetlivg oa frlpryched &kkwyplegrafupudf at

| east about 18 carbpn atons having an average of one, branch every. 2 carbon
at o VRGIRSHATe SEHB, AHb RIS AT G Gromads OHPAERe ™ nt SLRIETGY oup
bei ng aeclcbRBFHonR VLISV RYP-OR, R, LR, NGALROR & OUR; a¥¥ thB 1kBEWREOMIIE R drhat
the carbon group directly attached to the benzylic carbon of each of the
first oabldylgewprendgt supslids. not a CH2 group. [0044]1n general, the at |east

one br d ol efinjc propylene oligomer or mxture thereof for use herein
i's subgpgg iaIIyli%kg&%#ﬁ§#§!a¢ﬁ%¥¥®ene content. The term "substantially
free" geo3sed hergi rasthedd hP@okEensti®Empourltean ar @bdlire Ve ydrotyak@mdte no
anount of any vinylidene content in the at | east one branched ol efinic

pr opy| ewgerdomiy. bF nusshefasndisdipbetationt fractian livatbe prisectbrianetiod. ol Bfd ni ¢
propyl %ﬁrog(lylal%%%rc &%ﬁ)oluﬁéss thtar| %ya“geo ii.'ltkyl]ate\’at n %)081tda}{é§¥)ifhdtﬁ9 %r&%gg 6Pthe

present invention include mononuclear monohydroxy and polyhydroxy aromatic

hydrocarbons having 1 to 4, and preferably 1 to 3, hydroxyl groups.  Suitable
hydroxyaromatic compounds include phenol, catechol, resorcinol, hydroquinone, pyrogallol,
cresol, and the like and mixtures thereof. In one embodiment, the hydroxyaromatic
compound is a phenol.

[0036] Sources of Hydroxyaromatic Compound

[0037] The at least one hydroxyaromatic compound or the mixture of
hydroxyaromatic compounds employed in the present invention is prepared by methods that

are well known in the art.

[0038] Olefins
[0039] Sources of Olefins
[0040] The olefins employed in this invention are at least one branched chain olefin

derived from the polymerization of propylene. The at least one branched olefinic propylene

oligomer may be a mixture of branched olefinic propylene oligomer.



[ 0045] Preparation of AOefinic Aigoner [0046] The at | east one branched

ol efinic propylene oligoner enployed in the present invention is

synt hesi 2&0 2by/wBilgoneri zi ng propyl ene in the presence @®CTArs201005214 i qui d
cat al yst I n one errbodi ment, the at |east one branched ol efinic propyl ene
ol i gonmer _has a c e of from bout o about 80. [0047] The at

| east dﬂg“ ranch 19]@%1 %@yp?lé‘b)}’fe St&P‘ieaoW%f‘ Ry yac néb&FQé’tﬂ’s’bWﬁe%ti ng
the pr %ﬂcﬁ&egrmogﬁl%ow&c% V%-oﬁﬁ ﬁbt%rdaﬂﬁ'ﬁsc ahd Hfé'lﬂcecﬁtro@ d%8 khat @échd?éﬁp’é bed
herein, “in acontlnuous, batch or sem -batch reaction process at Trom about
_20C t aloatn ntact GOl teratidic pﬂnecsb@nécatﬁlyatt rmspherl Cc pressure to about 1000

T di 2011/,063113PCT 010/ 057214
Pt RO P OCoRR, SRt o B el e it PR R R S BT o LA RAHOBY t e

ol ef i n grepybrchdloties Wh\eaﬂwnq{un%es Sbinkefbrh AL BEdrbor] HBABltE\GbstR0 ONi C
Li quid Catal yst 10049] The acidic ionic liquid catalyst is conposed of two

conponentondionh fopng emberdipical theridedst pae brasarshalptinie promydensaalgoyst isni | |

typi calsle}éﬁ{éﬁf%{ﬂl% Hg,lq%%afq?ggﬁgrs %{nﬁ?&rﬁgn nggll@ﬁs%néﬁg%ﬁec%%%%'tE%P&[taq i um

al um num m num ium

hal i de.caftpegsras.| kn a)foﬁfeeremeddlhwht ttheatfledss bne brpeidndlefitic ptopylenuBlipahede or
al kyl al um num_hal i de. particul ar, alum numtrichloride be used as
the firgpe %%Bﬁ@rﬁmmé@nem@smwglth Rerbempumbers ranging frmﬁba%tt%ozwaow‘é)
present.ipyershon. [0050] The second conponent neking up the ionic Iiquid
catalyst 1s an organic salt or mxture of salts. These salts may be

char act[@04¥ed by Ihhmegmt@xi&hetft,oﬂlmalt &a@ona/\blenéied oefinit prapryl@wTodigomey is

phosphoni ym, o3yl onl um cati.on and, A i, A,negativel v charged fon, such as
TaF6 - the %égaromatlé: B R substitdd Wik one%i’&g bein@Rdtht §Pé BMBEHéd%IY}HW

one preferred enbodi ment, the second conmponent” are’those quaternary
armmoni whht § dedooartomas,m mowgrtmp lvmmgadirw&ledmlked gesiphefvatgast mbentalfout 1
to about .9 c%r bon at ons such r.ochl ori de,

et byl G AR e e 3§ By Rl RR A P A o ST TSR e

i m dazQohtamshBld D@ssbof Wedin@ainfl ArthRY arqUpebeidg tiid- dkyeirbyp of Mtd3zQkboam
chloride. [0051] The presence of the first conponent should give the ionic
| i qui d aomewiigh the proviso that the carbon group directly attached to the benzylic carbon of each
of the first and second groups is not a CH, group.
[0044] In general, the at least one branched olefinic propylene oligomer or mixture
thereof for use herein is substantially free of any vinylidene content. The term “substantially
free” as used herein shall be understood to mean relatively little to no amount of any
vinylidene content in the at least one branched olefinic propylene oligomer. In one
embodiment, the at least one branched olefinic propylene oligomer has less than about 1 wt.

% of vinylidene content.

[0045] Preparation of Olefinic Oligomer

[0046] The at least one branched olefinic propylene oligomer employed in the present
invention is synthesized by oligomerizing propylene in the presence of an ionic liquid
catalyst. In one embodiment, the at least one branched olefinic propylene oligomer has a
carbon range of from about 20 to about 80.

[0047] The at least one branched olefinic propylene oligomer may be prepared by
reacting the propylene monomer with the acidic ionic liquid catalyst, as described herein, in a
continuous, batch or semi-batch reaction process at from about -20°C to about 100°C and a

pressure of atmospheric pressure to about 1000 psig. These process conditions are not

-8 -



acidic character. Generally, the greater the nole ratio of the first
conponent to the second conponent, the greater the acidity of the ionic

i qui d mwouna/o6¥¥1ien al umi numtrichloride and tri nmet hyl aoirrus2twpasehl ori de
are used as the first and second conponents, respectively, of the acidic

ionic Ilquld atalyst, the ref rabl resent .in npl e ratio of
from grigafiag D20 0 Dropetsoagtgr b e Ollé% ffﬂ#l@&@i&lefq%?fnp}sew&}mﬁl&
Al kyl at%lwwfgﬁg@glgg@fdtﬁeglqnpound [0053] I n one enbodi nent of the present

i nvention, the al kylatlon process is carried out by charging a hydrocarbon
f eed cdﬂ@4815| ng ' ) | ompound or a mixture of hydroxyaromatic

conpou et on brn g ni c ro ne o (0] a.m xture
CPPo R of T Gﬁ%b%ﬂl%ﬁ%ulﬁfﬁtafy (OB RS GriPERS adiotfrogh’d
reacti QRnddHe The m%bn@ghéxﬁw@ﬁb baﬁalzw \ﬂf[llaﬂyﬁi%dlly Ibﬁpflﬁbsh”cbﬂnﬂguﬂﬂ ldsi&l 1 s
held in the al kylation zone under al kylation conditions for a tine

suf f i cifeam thfo geluppnsisiieg eheluglinge rli»@bd%@cblﬁvl (dlurainumghalidsagallinpoipdidgOandol e %
I N A M N T N
and f EChhﬁrﬁlnani hetidie dinl pagitidudars elpatiaim ftri¢hdorddd @y by dscicarthe firg rcodipﬁﬁalt tf@r
separate fromthe acid catal yst which my WO 2011/063113PCT/ US2010/ 057214
be recyBERAEINENG Fgaly B g Nrictiging the BEserddpreaiet-e. The hydr ocar bon product
IS furt treat et r t ds
and opt ngna{l ly ole |S%|C((;:ﬂ%1co\r${§3 ?\@qﬁ%ﬁ%éﬁﬁqgﬁgﬂ@é @ E%{% dﬁ gg%}pw'?'he
excess rht)xdxromﬁsamnﬁhase sdonmpoubdshacatcrided by e gamesat Ifc&dluﬂa)QfAn ewhemirt OF is

[ 0054] Man es o actor configurations Ry, be used. f e reagtor
oo SRR Sho DRSS! o Ritonfih St g R St ER et RIsh SO & r e
tank redctmf K10, GNQO'BPW %@L&@"FL' guiF atAens, AgRulrat ”@u@l@ Fhxgd sbedr;,
reactors, and ot her reactor conf Igurations that are well "known’in the art
Many s UhGreand Srslfartgokmbanylt dntdmesveeﬁckﬁdl Iemboqilmenhéheasetcoa@dompen@m atcabl e
for the[ alklfltlon reactioH.l.dn battch or ba E g &gltaﬁtlonls
criticaf CHETAMROCAT O AV FER &Y 816‘}1%061%05&106% [59’ VPHESS %/V”P% i

i npel | er sto Wbt O catdaoatorRAf fucB'S as,Sta | afibker Gimdthylehire Mydiddloride,
risers, or any other agitation devices that are well known in the art.

[ 0055] mreibylathyylammeniym.oenss 4 bmﬂptred@am,|®dhm@caabylt@hﬁén@ﬂumdazroh@m about
0OCto 8s ufficient pressure that
a subsf}%ﬁ? 3 Cglgrstfgg%ag{p &l% 531%%{ #pﬁlgg é}lu%gang&ﬁ&l n the |iquid phase.

Typi cal[Dg51]a pr esKier presdncd dfah&&ﬁsuomrgpar&nsahmﬁd aiteothy donicnHiuitad hefved and

products, |n the | i qui d phase. [0056] The residence_tinme in the reactor is a
time tH&idis g agacft?r. cG%tﬁ:tral%y@ thomraier the walssatioof she fiest componsnt fhtheqredn ¢

al kyl at C 300
m nut es&n%rog%{r{e{hgr -eggélﬁeslteﬂhrgg‘gdﬁg;ﬂcfretﬁgldlﬁc néy brg&éﬂg%eﬁﬁ]hﬁgglﬂ nﬁmse @E(lil | ed

i n t he aadttrimsthytpninat dhdsthlorndelatcarskd ae&mtfustsartdosenmajsm@dnhetskneqmctmdypf t he

al kyl atio rocess. The at | east roxyaronati c conpou or
Lot e PR ERle 0T s ey E B ol B PR et PO b o Gorrer
or m xtdiRed (el 8Rur MMo BBotR: ECt ed separ atel y into the reaction zone or nay

be m xed prior to inj ectlon Both si ngl e and rrultlple reacti on zones may be
used wil0#52lhe i njRreedss ag A\ Kylated dtvlnes ( ppixindnd t he at | east

b d ol ef er eqf
sever all0OBH o) © 1'821?%.6%@"%9”9f%]eﬁ‘%a”%ieé’v%#“gra B SRSl RFRTY e
at the ®@aBe cRAQRGRSShE@bElirbdORSd chRPEShIhe ubx9eanhan cbepduddsr 4 Aexture

al kyl ati on process may conprise a mxture of hydroxyaromatic conpounds and
at | eastf BregedEdcanegunds.catpleayypren bragrhego psfinisr piepxlcne ©lighweeof 4 n

whi ch trﬁ&ulggu?%g%@&é@ol@ﬁm%%&éfrﬁ QIR aRARA, #25(5?%(?5' %‘a%nbﬁ szﬁé){H about

0.5:1to he =Case ere
hydr ox yeliiolragitationoisposinteto Dheefdsalting rgixaamt 4 hélﬁan tabalkylatiold, zohbaiheed s an

excess unt of hydraoxyar.omatic corrpo nds present. An. excess of
hydr ox@g@%&m @néﬁwaégwc?sﬂmg S@é’ﬁéﬁném 1qps sebstantipheqnygision @5 @f lsastrakpet and

i pr oveyPRBRUSE o SRL LAY h&é’rea%&ﬁoﬁﬁﬁ%ﬁéﬁ@/@ hOXY R RIMLEC 2 KIMROURGR: AL

desired time, the reaction mixture is removed from the alkylation zone and fed to a liquid-

liquid separator to allow hydrocarbon products to separate from the acid catalyst which may
-9



WO 2011/ 063113PCT/ US2010/ 057214 used, the excess un-reacted hydroxyaromatic
in the reactor effluent can be separated by, for exanple, distillation, and
recycl ed wo 20hi@esaact or. [0059] I n one enbodi nent, the alPkylstolonspnocess is
a continuous process with closed | oop catal yst recycle. A hydr ocar bon feed

conpri si ng hydroxyaronmati.c c or_a m xture thereof | east
one. br AaREHIS t@ft%hﬁf‘“ﬁff&)‘bﬁlcglﬁngg ok Pg%‘l)ﬁ]ér T TORcaFEn RRANEbfS gtﬂ

conti nyg @éhafvet &c@ssﬂﬁ’@%ﬁ&éd hﬂrB?yd?@thhtheédfmpotuhgs hydwfea@lwaﬁﬁhﬁ &ﬁ{paaﬂakd( s)
and m xture of olefin(s) be charged by separately. At the begi nning of

t he pr doesghe aasisadpaliylatef p1f0|deeth abe dxewms diydexypwnuiiar getouhdoagh atso tiche
reactor, h%nth¥ rocar bon feed and acidic ionic liquid catal yst are
mai nt ai REFGIH lhe "Petor with agi tation under al kylation process

condi t ijgps4)f or a Mabikyf iypbeott reaét&ecdnmigafa@eﬁs i‘n@y b@ uSdPRE At deadtosmENtThede t he
at | east one branched ol efinic propylene oligonmer in the feed charge to

react dndudorbutarpywt diyisadofmthatcha i icariénuesmpdiind . taillo 06TTARE ep8eiPe Tiser t he
react Orcohﬁg hgﬁ Ieﬂﬁgtn?%%raﬁpe%%g Mook & n\ﬁaclt?(& Jed ch?r nEigHﬁﬂan{ {hQ{%r% Ef?etl]he

reactor 1s assed I‘ESSU’I‘E va epara

separ atlm‘owntlh ¢hd a1 M@nﬂablﬁhhyzmtm arddanwand tlase dkitlad & s tartsaparaduétabletfer t wo
phases. As the acid cataly is mpre dense than the hydrocarhon phase t he

aci d cé%l%lﬁl}‘é’}catlg’éﬁalcﬁgn th bémh HotePtrhatsh TEHE0TS ARARERIIS. Cr\'ﬂﬁélrifoétf@uﬁﬂﬂ it
| | h
vol ume \of 361 4 %%\?é% ?Jo%f¥(%gﬁo\§afokﬁ'{h§ein{p%g£ﬂg lyith! 1ewi tuse dégogttaﬂtfnng&errs e

separator, the f cat | t opped an cycl ed"
cat al ysl{indt& miging inedets port dng atl&aegrbatmhrdeme’ehémtsapaveélt@nownl1n thddars enbodi nent ,

t he mgj ortion_of i S process is thus operated under conditio

ot al yd00sdey ¢l o ik faT bRoRs TpeahcuBedPyLR Ferdaner Somatry St
amount b Majeec UAHE dr&kysik ch§1eé%ﬁ?ﬁinde?§ﬁﬁ|8béﬂf ﬁ’r‘é@srul?@ﬂlapé Qebieh St JRE of
contai ning the hydroxyaromatic al kyl ate conpound and excess un-reacted

hydr oxythe deeslt qomnposlela:thamgeld ingha lignddphese. s dpaically.onpeesté of 0 thnl S0r ey o
separatlgg{%texctess h r %a mat, i ¢, €O ﬁ lg are distilled off and returned
o't he P EdRe B O RO R S R B BB aP st o compound. [ 0081 Aci d
Cat al yq00$6]062] Thﬁleafdswleﬂéeedn@rﬁnmblIea@@mourtdnmathe shffepaitad dsiveg 2
strong acid catal yst such as a Bronsted or a Lewis acid. [0063]1n one

enbodi righttantiah @osftanoelgthscelefie 4 allydate iprrdugded hhyun%mu@ﬁd ds &eny about 30

hydr of | m I
t?/ fl uolrégc%{e hgﬁte&guwgﬁ?@{egmﬁg %g{)ercglsg u%#%ér#%%g%\i Igfilayint)ere?&1 nt%gab%l tﬂosﬁ fonic
aci d, whild irekc be L@UfgCHS‘EaGIEShIieEd)mRQMﬁt(ﬁEIdO Heasyre nhd kinetlemﬂthamﬂkﬂhmd i ke

and m xtures thereof The al kylation process nmay be carried out in a batch
or conti™tdls process. The strong acid catal yst may be recycled or

regenerghef] when paed th%fd?c 88 SoRboth LA hixAHOHR QI ARE BR- at%elag't' WO
2011/ 063113PCT/ U82010 057214 8 he strong acid catal yst may be

r egenerakddarmhtdplefinichgopytes odemnidr wanesitufd thercof hring heahﬁbtpdtselbmstelydsto al |
ion of its ic activit sthataewel known in

or sorre ort t al
the art hﬁﬁ@? R HLERT 1By d@ﬁ%ﬁa Brar &Oﬁaleaféaﬁitl?’?hfﬁts S “B[?rf%cﬂéz&zanes
cat al yshay LQQ@@& %’&V HRt BgkcHyA r&werleﬁﬁ;xlyeo%ﬁe%ﬁq)ou{l@@% fiheat RaW a9

product i s an al kyl ated hydroxyaromatic”conpound havi ng the
branched olefinic propylene oligomer or mixture thercof into one, several, or all reaction

zones. The reaction zones need not be maintained at the same process conditions.

[0058] The hydrocarbon feed for the alkylation process may comprise a mixture of
hydroxyaromatic compounds and at least one branched olefinic propylene oligomer or
mixture thereof in which the molar ratio of hydroxyaromatic compounds to olefins is from
about 0.5:1 to about 50:1 or more. In the case where the molar ratio of hydroxyaromatic
compounds to olefin is greater than about 1.0, there is an excess amount of hydroxyaromatic
compounds present. An excess of hydroxyaromatic compounds is generally used to increase

reaction rate and improve product selectivity. When excess hydroxyaromatic compounds are

-10-



foll ow ng structure: OH ' R2 wherein RL is a branched al kyl group of at
| east about 18 carbon atons having an average of at |east one branch every
2 car bon woans/osBEBei n each branch contains 1 to 2 car b@eaTASeB/05R241 s a
met hyl or a branched al kyl group having 3 to 5 carbon atons, and R3 is a

| i near al ky roup of 1 to 5 carbon atons, provigded that neither Rl nor R2
cont ai ﬁlsacliéll&g’é‘&?ﬁQH’é‘ﬁ?aCf@q{W@XE@Wt’iCGHgg? oA BICRhT DS raifcddhedot o t he
hydr oxyRbQpERE Htifdde, adPREYIIES RitRE AlAkdy. the resul ting product will be a

m xture of ortho and para 1soners. Typically, the product will contain
about 10039]199% orlhivoc icgbrdimeandh@@kylotiatppres ib 8 snrtinuoan drosessiveitlabloysd about
5to 7%?60thP and %5 toh3$@6ﬁ§ra isoner..ﬁOOE%%LUBRI TING O L CSI TI ON
[0069] AR FEFYESSH Frert PEFOFHEON M ele M N PY GRATLOB Y T8RP o 2

| ubri cahixife AhdredrAQS 18dsOBnE PRSI d18fidt pr&FRdne(lgoaRr 8F mitird tbfbeat i Ng
viscosity; and (b) an al kyl ated hydroxyaromati c conpound of the present

i nvent i<BAraRA | @htingoushiefoup raacter. | iicrueaivelyg thsi hydrauyarpmatic Th@appuiss)cand ng
oil co | L0 on epar 1 X§.Ng oy, t n [ I

Fechni dusart 3 TR0, RN ALBALES BF SR i uh BB et B gon 1 o

I nvent iaoumt bh frdstbasié catalysofs thabgddahidugl tv itlscaattoy. Thhdydelcadbh deedoind he
particul ar base oil depends on the contenpl ated application of the .

| ubr i castdiaenie Hiluh sdtalyst agsr mainsaped yithg veagtor e pgitatipn wder Aed#ionof t he
al kyl at [ o) b i ' ' ' | ng oi
corrposiptq?%egyg\é Tﬁvﬁ?{asgfggtdfsﬁgfcn?a 81ut [ .glr d%ngoggoﬁtﬁ?c%ia\?w%io&? ¢ Eﬁ%%& IPE)érailgfta%ﬂeent ot al
wei ght toéndhbe olefilbrd frapylogy didonwomptsiftédochardeo 764 cThed Girin oliydrotyraraadtiong

viscosgﬁ for use in the lubricating oil conpositions of this invention,
also r F8GOMBOYY- 3 pase oil, is typically present in a major anmount,
e. 9., g0060}2- Pressure in the reactor is maintained by a backpressure valve. The effluent

from the reactor is passed through a backpressure valve to the separator. In the separator, the
immiscible hydrocarbon and acid catalyst separate into two phases. As the acid catalyst is
more dense than the hydrocarbon phase, the acid catalyst settles to the bottom of the
separator. When a sufficient volume of acid catalyst is available to fill line and the bottom of
the separator, the flow of fresh catalyst is stopped and “used” or “recycled” catalyst is
returned to the reactor from the separator. In this embodiment, the major portion of this
process is thus operated under conditions of catalyst recycle, under which no fresh catalyst is
added or only a small amount of make-up catalyst is added. The hydrocarbon product stream
containing the hydroxyaromatic alkylate compound and excess un-reacted hydroxyaromatic
is charged to a product separation section. In product separation, excess hydroxyaromatic

compounds are distilled off and returned to the reactor, leaving an alkylated hydroxyaromatic

compound.
[0061] Acid Catalyst
[0062] The alkylated aromatic compound may be prepared using a strong acid

catalyst such as a Bronsted or a Lewis acid.

[0063] In one embodiment, the strong acid catalyst includes hydrochloric acid,
hydrofluoric acid, hydrobromic acid, sulfuric acid, perchloric acid, trifluoromethane sulfonic
acid, fluorosulfonic acid, Amberlyst® 36 sulfonic acid, which may be purchased from Rohm
and Haas, nitric acid and the like and mixtures thereof. The alkylation process may be
carried out in a batch or continuous process. The strong acid catalyst may be recycled or

regenerated when used in a batch process or a continuous process.
-11-



WO 2011/ 063113PCT/ US2010/ 057214 anmount of greater than 50 wt. % preferably
greater than about 70 wt. % nore preferably from about 80 to about 99.5
wt. % andwouosti/@saBer ably from about 80 to about 98 wt . pég/Usasedsms t he
total weight of the conposition. The expression "base oil" as used herein
shal | derstgQd to nean a base stock or bl end of base stocks ichis a
| ubr | c?[ﬁilé’ onpongﬂle 1ag g caragb%ér@ef b&f@%@ﬂ%@f %tg%h‘aﬁca@@a %arctlffe;tem-sane
speci f 'tﬁ@EéthQ& Hak ie PE BASIHe p&m&ﬁ" 8HitSOMEIGEC iGN Ul ReHoHS Bfat freVRGALAAM

that nmeets the sane manufacturer's specification; and that is identified by
a uni que thcoarhokp be psasldactgendeate the deativamnd hudloénorioacid oathlystThe base oil for
use herejn..can be, any. | ntly knowa or I%ter-discovered oi | of
Iubricdﬁpﬁa Vi scOSTEytrset P ghmtH-ati Ay cubri cating oi | conpositions for
any anqogéd] such BRplek@iahd pRRiucEistn, all_%?lgﬂeﬂ%y@fdx%roﬁﬁﬁb %n@whﬁ@ﬁ@ﬁngme_s,
functional fluids such as hydraulic oils, gear oils, transm ssion fluids,
etc. Fdpllexmgpiactuttie base oils can be used in fornulating |ubricating oi
conpositions for any and all such app ications such as passenger car engine
oils, heavy duty diesel notor oils gnd natural gas engine oils.

Addi tionally, the base oils for use |herein can optionally contain viscosity
i ndex inprovers, e.g., polyneric t hacryl ates; ol efinic copol yners,
e.g., an ethyl ene-propyl ene copo[jyner a styrene-butadi ene copol yner; and
the like and m xtures thereof [OfJ71] As ¢ne skilled in the art would readily
appreci ate, the viscosity of thelpas JI is dependent upon the
application. Accordingly, the viscoss ofR% base oil for use herein wll
ordinarily range from about 2 to about 00 centistokes (cSt) at 100
Centigrade (C). Generally, individuaAfy\ he base oils used as engine oils
wi |l have a kinematic viscosity raﬁ&e at Rk0OOC of about 2 cSt to about 30
cSt, prefer.ah)y about K 3, cSt. to abput, 1 St,..and nost ef.erably about 4
cot "t b BsSR Tads BRPhiH kY exBu BB Foetabolt 1Bl b BRI AED BT ERed

desi r edyt @ngt siecoraidh &Ry adgivbh Wesind WhérbR dabRibsHeH cOhthinkQ ©BIVErbdiLatds) I ed
grade of engine oil, e.g., a lubricating oil conposition having an SAE

Vi scosiRyis @ragbylair acmpncgml 2tky! owupthavog/Ue, S canbeoatonw 861 Reiwa 1Biwapgkylsw 30,
5W 40, 5W50 60, 10 10W 2 OWB0,. 10W 40, 10W 50 . 15\ 2

T5w 30 SPURSG oS el Altmy PR AOR el Ry inke (OB c R &l R 1 om
about Zeadflict @ridm 200éh © Bttadicd 1O 6. hyd@By2joBasie riagocks may be

manuf actured using a variety of different processes including, but not

i mi t ed007] di st iHTpigrabbn the Bsylding nr%%thWri\l@,%e RyBrgHe Rt grtbe aad Pagg, isomers.

ol i goney.j i,0 i fi i.on fl [ t - | be
subst anC PRy T gEOHE il KB RLecS 6 S% MM RomEERR ORI % RS i
cont amandtprefosablyr, alprue $ito G8%ustho ahd®Shasd@%giara Bbmehe | ubri cati ng oi

conposi tions of this inventio py be an atural or synthetic lubricating
base _oi[})bg ui t ablleBRHA ) e:‘-=-°.!-"-*‘-"ﬁ-'- _ ': I's include, but are not linited
to, oilgogyiepar eda{Jup diisodRREMMRTthE 3tdsent Bl eRioRVik @8c®l b HAMbE&Sing oil

pol yneri zation of 1-olefins to -13- WO 2011/ 063113PCT/ US2010/ 057214

pr ovi decopgloyitren scostachingsit dedsy dhp haalile bf dutgrcaPAD voicbsity; cmdf ¢bo nanhyldty el bon
synt hesi rocedures usin bon nonoxi de and.hydro as such as in a
F SchorDTrO SRR OBUR R B AHRTEL TR ATV DG g £ T STgRE Phat!
conpr i sitivi! t | Bhe 11hib@daYing NERVYorhfRRIONGNcare 18- prdpakdd &y bdmadyg, Hho@shol |
fraction of viscosity 20 cSt or higher at 100C. 0073]¥he base oil may be
der i vedroRy@ionalt tachniqpesoranc appraprige | amowy ethéie dibrighting atli Additre ofothis

m xt ur %ﬁve%n*t‘i%ﬁev%}h §%a%%%il%ﬁ%§§ca%‘nlé v'i{‘c%'s"f‘qesfhgasél%céé OﬁFﬁleoﬁatr@éuﬁaerdba% o

i sonerization of synthetic wax ané slack’ ‘wax, "ds wel " as hydrocracked base
st ocks depetisamcthdyortytipResdapipliogionrartthelubtiban aso khweftsedsd bacthenglditihes.
aromati ¢ and pol ar conpaonents of the crude. Suitable base qils include

t hose iengrallyapie @aouwyof the alkylafad hydrexyapomaticacoppoynd of jthig dnyoptiggppn the
Publ i caf - : e o M : 5 I ils
are poﬁ%g%%ﬁég%@th3%%££@f%hg?g%§ﬂ®%%g§g{g#ﬂggﬁﬁg%ﬁggnéfTB%% é?t §§§a§i|s
not i nolaigedfithe IGboegpink oilldompokitionor V. Al t hough Goup Il, 11l and IV base

oils ar eferr fa in.this invention, these base oils may be

pr epar éﬁ“ﬁb conbi er&}{ Bﬁz‘%élﬁatﬁﬁﬁr WSSy 0 tk‘? ?u ricpting \)}?éﬂﬁlp\}“ %e0fst ocks
or basenQiihventioh O dH &S 18] asnabatkdlil, W fypidalt¢ pidentThNEM@or llHRUKC ALY NG O | '
such as, for exanple, liquid petroleumdils,” solvent-treated or
acid-treated nmineral lubricating oilsldf the paraffinic, naphthenic or

m xed paraffinic-naphthenic types, oils derived fromcoal or shale, aninal
oils, vegetable oils (e.g., rapeseed oils, castor oils and lard oil), and
the Iike. [0075] Useful synthetic lubricating oils include, but are not
limted to, hydrocarbon oils and hal o-substituted hydrocarbon oils such as
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[0076] Ot her useful synthetic lubricating oils include, but are not limted
to, oils made by polynerizing olefins of |ess than 5 carbon atons such as
et hyl ene,wpropydéanie, butyl enes, isobutene, pentene, andPgirASeees512Mer eof .
Met hods of preparing such polyner oils are well known to those skilled in

the art. [007 ]Addit'on ef ul hetlc dr ocar j1s incl qui d
pol yneraérlJalP if ﬁ:éteaﬁ ﬁ‘i A ﬂ?@efs Bely Yp¥GpHEr Hap AO8KS ?@ §°péreqr9|nr el@@LVf
SyntheHhﬁnQB&ﬁQﬁﬁ&PQﬂm@@b%‘@{QéaB&rﬂ%@rﬂﬁ%ﬁﬁﬁeémhhﬂHhQS@hﬁQ&HR@%%&ﬁ‘%B to
Cl12 al pha ol efins such as, for exanple, 1-decene triner.
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or etherification. These oi|ls are exenplified the oils prepared through
pol ynersogeseios mapffagtusgiisdpention); dieat gnecpy gwrémla@ufa@@rerts lsecafitafionagil thaeny|

et hers p

al yoor elisutARERPRH ALY Ry ARl ORI Rl By BT NG OTEREAMF LR, o o
pol yet hytdneag Ibycaaﬂy rasentlg kaowal @clutewdlscevgéu oﬁfofaasrutamng&e&,osﬁly atddyln et her
of polgpropylene gl ycol having.a no| ecul ar weight of 1,000 to 1,500, etc.)
or mondOmAHALRE W&la%tﬂtgxgﬂl PeMadYigens fopapeand all éHClhépplli%"FOI’éx%ﬁpleégmﬁ Rélsacet i c
esters e S 3

tetraefﬂ I% ll ?ﬁ% %?3%9§?¢g?&§ﬁ§?ﬁgﬂgﬁFﬁg§‘%% §§3& g%ﬁﬂkgﬁﬁgﬂuﬁ&

| ubri castta nﬁoneimplﬂdhud:iese dilst canrte wotl in ifeintuddingolubtitring stilecanmfsitions for

dicarbox Ii ci s e.g., phthalic acid, succinic, acid, alkyl succini.

aci ds, iR anifatigfSen bk S Sty e ahals Rty ity Yised o mbify
sebaci Canacﬂagzralf QR jiGe dAL. dzAdﬁﬁidﬁh@ﬁ/ agd gaseldll@ (ﬂ)lehs(é Iﬁ?élﬁi ok Hﬁt‘ionaﬂﬁlceﬁlﬂaﬁl
acids, alkyl malonic acids, al mal oni ¢ aci ds, th a"variety of

al coholxss,coeltxg indepumptovatse @tgolpoljmcm alavbnﬁﬁmcryldt@ete@yﬁmalcopﬁamersze g., an

o Yol ahobay SLLTORS) 6P LSRRl ARRSENT i BleD o

di(2-euhMbapxyl)sebacate di - nhexyl fumarate, dioctyl sebacate, diisooctyl

azel ate, diisodecyl azel ate, dloctyl(ﬁhthalate di decyl phthal at e,
di ei codPP7Hebacaths onchkiljedainihe mwaulditcadierpnsecistenbr viscosiiof the hese,oik he

conpl ©X %ﬁe%ﬁet{t%r gk gneb%)g[l?aﬁ%&l' O grfg tﬁef‘ 15fcﬁs?t %?'a%a?ec&fif V1yluts$1 gé l es of
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[ 0080] E&dmaﬁlyumgulfnﬁﬁ ot Reto abait! 2008l s@msmkbyd@t) aut10at ejemgrahe rf(I)ed t 0,
t hose nade from carboxylic acids having fromabout 5 to ahout 12 carbon

at ons WEsTaAl Yca%w1§ua?léf the basgiln sl as BEMS IS WIBhave a KBIcslis VSRS IR

et hers o I i t t
dlpentégﬁgpﬁ??{oi ???%éﬂ?%éﬁ@% { Fﬁ&%ﬁi Jﬁ@{ |k2%)f%%gf?ﬁé |%%%ﬁ@ased

oils Stmbfeaaﬂaly ﬁbml’te‘keS\tpﬂoeabopollgladSkwhd wﬁobwsalydted, opblepdtk dxyendors on the

ol yary] ox oxa ot her useful cl ass
P Yo Mo 3 R, R OGP Rty FFel 8}4&&;&1&%@@5&‘3@@&%& GRS Bkt are
not |irgdded lﬁB}lcaﬁ@% bﬁeaomﬂosﬁbhuﬁ%g antﬁAEaﬁ's&%R%QHﬁhe of bincaiwe.20, 0W-30,
tmra(Zet licate, tetra-(4-meth l'i Cate,

tetra- (PVeidt DH\(rtSQ,I Q)We@@IS)\%,l Ve éW-H@xWV Q- i%ti@y I53’\26@,e}ﬁ\8x§/9‘&’|—§} 11§¥%éne,

2014 RS, L AETER Y AL RV 0 i B,

| qui d \esdositiss RihgRTERM bS 2e8htoAdbouNZ0BCISES: 108°g. , tricresyl phosphat e,
trioctyl ghosphate di et hyl ester of decane phosphlonlc acid, etc.
pol ymerlP@72let r ahyRpsefsiedismanrky peufarecd WeNg (AL YO E 3125 PERTe0reosses7 214

[0082] Iﬁguhﬁ{?r GAT B8 Ahied®Yo, PRiGRRENED HRAM UWakRfp ey drb gl NG AR,

rerefine
ohgornerlzatlon esterification, and rerefining. Rerefined stock shall be substantially free

from materials introduced through manufacturing, contamination, or previous use. The base
oil of the lubricating oil compositions of this invention may be any natural or synthetic
lubricating base oil. Suitable hydrocarbon synthetic oils include, but are not limited to, oils

prepared from the polymerization of ethylene or from the polymerization of 1-olefins to
-13-



either natural, synthetic or mxtures of two or nore of any of these of the
type di scl osed herei nabove. Unrefined oils are those obtained directly from
a nat uralwonosymwshieti ¢ source (e.g., coal, shale, or tarCsarsdsost2uaen)

wi thout further purification or treatnent. Exanples of unrefined oils

include, byt are not Ijmted to, hal e oi | .obtained diyectly from .
r et or t iMG 8PP IHUC ﬁae{eﬁzﬁﬂ@%ﬂﬁ%}% b > A ri&up Qkocihely SETRGSE | on
or an &sb&iufds usPBicaiof ok Retdnd hiHRELRPa LS L& st! if %&Fi%!ﬂlelp'ﬁ"ﬂﬁﬁe%gpro_@fkﬁh of

which i's then used without further treatment. Refined oils are simlar to
t he unri@fricnadplei & suittbieelpse bHay onathet eeprisce titthee if any ebdaed fiantione.or litthor e

purification.steps to inprove e .0r _nore pr ties. These purification
technidﬁ@?“ﬁ#?(Rh%%%m98?pﬁ8§@yg®(éﬁPTF%Fﬂwﬁﬁgggit and include, for exanple,
sol vent[o@x3|r act i oI, baS€6RRth§ e ddistd frbmtra@ital 186Hhtial oNASEn@XLi¢ Ablicihg

filtration, percolation, hydrotreating, dewaxing, etc. Rerefined oils are
obt ai nedlstyy mixaiEes thereas eduigiblasbasp opripeludesdinse piorkaebteiped hp swmesigatianoofobt ai n

refine i | i ne il I i .
et ooyl RS UL LTS QL5 (R ALRR: KO RSk AL ke

di r ect qehth@ theneylatntofxtapeiy) theddidnatiesanadngblai torbfe@kid wmmthpreadidct Suitable

[ 0083] Lubricating oil base stocks derived fromthe hydrojsonerization of

wax meyPass Qits weluds dipse dt phéPl gpisaericsrl. {inlibdprmaY ias Aeipadning e Tbbcwsion d

nat ur aly spod{.Qf FAHRLN&HIGARASE DIE ORISR GRHGNTVBXse! GIRMR @5192#?’1401&&5}@%@?96(1 by
t he hydroi sonerization of natural or synthetic waxes or xtures 't hereof
over a Grpdp M boxwils rafuderallcathal bast oil{ QA8ddlN&tdun dkrowakd§ 1Hr er IV pAtthbigh t he

sl ack Xes over by the sol vent, dewaxi ng.af mneral aoils; . synthetic
naxes Anap by ¥ AR St BicEd B e i oEMBR oS bt BB LY b

[ 0085] Thepdrathiy &ethibiRBig@nk of RIFROST GiRPS, BF 1IE ¢ aRH SSBRE sloRVEM U oIRY al so
contain other ‘conventional additives for inparting auxiliary functions to

gi ve a [MMished |UWUssfilgatirdgilsiihcledenposial ldmcamngilsciuch heder exdaipié, Vigsidar e
di sperse r di gsol ved.,  For exanpl t he lubricating oil ¢ ositions can
be. bl enGaARAM RS st aaed Sramen St “mphl s SBRBeguly 6P IR RHAEORE, o
det er gafapBtheiid Dk ndikdd BHrh Binso-nHBIRAINYp&I6IN Sorivde TS tdal loh GhAQ &ALrsal o} al
deactivating@g&gnts, friction nodifiers, pour point depressants,

ant i f oafeiety AL&E., BocksH pEntcgstopaityangdadspaandihe liker s |
i @pad nhi bi t | ' : t
el TR C A s B s S o T

conmmer awiklahy halvadubatitued hildaserbaddilk iswdsas lyhbieicd aadahegolisna oy olufts, can
be enpl oyed for the preparation of the |ubricating oil conpositions of the

i nvent %% bYOWREYEEGRI MAIBHEPHENSSr o PEMY KBS SN YRIE 1/ e yTspeT/ Udietdos 7214
0086 f i i t.S14 j vk t tagMall

ypos, TERIAAE pANILRKCARR oLl (e, Y PISRED, il Hhe sl LR 1)

am nes;thandf, alkyiicatads phdnad doteeylbenrcness tetplderydbanesnes udihomdberfzenese gl e,

BHT, sterical hi nder ed, al] ky. henol s such. as 2, 6-di-tert-butyl phenol,
S o B RSr Bind Hhe SPa R Ry ity Pinketys o Binpenas) sRIERT o)
phenol ;hohe AT It dHdERe LiRES ;ﬁgﬁa{eeQggﬂeﬁgﬂaémé@%n@fal@mtwva@he@g antfiict BRd wde, but

are not limted to, zinc dlalkgl i thi ophosphates and zinc
di ar y| dietinpioysh espdestand homolpgs thdrerfendélscliidhed in an article by Born et al.

itl " Rel at i hi : i cal : d Effecti f S
Vet al | 10ETa) ky1 ORI HP T8 SR T B Y iR TP ES el ™
Mec hanitsngolymaRaeablofids iofl 1dsy BianCRtireon SeinBNweh 4s 2thd sy apspHOR bus@encsS or

exanpl e, pages 97-100; aryl phosphates and phosphites, sulfur-containing
est er s, ISPHEShPAGETCu And BHPBLRS dBereofe t Micthegs ag Rroppigee sichdwaeheitpetre vell

xant hat ' d the like and m xtures thereof
[0088]&%%?32%@%%??§gg%§§%% es of ashless dispersants include, but are not

i mted00?m]] am neSddiabicd hedfsl syatfictie hydocadsi eils palate lquidpolemendt dfeadpted t o

t he pol r backbaones via bridging groyps. An ashl es i spersant of the

pr esent0¥§we1§qW% theaproper, ViseRsitEx a eél,aﬁg els !éﬂllth?f&rf&?mcagb% Bﬁé g thes
esters, 1JAQ5:E5 1 ' i ~Fldm de [ I hai
hydroca?@gﬁggﬁgigﬁ@ﬁkgggkgﬁgogé%lﬁi?gr%geiﬁgg%ggyggﬁ%?ﬁqﬁ%?%p%h%y f?ﬁ%s;

t hi ocartboxyl at e derivatives of |1ong chain hydrocarbons, |ong chain

al i phati c hydrocarbons having a pol yam ne attached directly thereto; and
Manni ch condensati on products forned by condensing a | ong chain substituted
phenol with fornal dehyde and pol yal kyléne pol yani ne. [0089] Car boxylic

di spersants are reaction products of carboxylic acylating agents (acids,
anhydrides, esters, etc.) conprising at |east about 34 and preferably at

| east about 54 carbon atons with nitrogen containing compounds (such as

am nes), organic hydroxy conpounds (such as aliphatic conpounds i ncl uding

o o o o o o, o o e o



[ 0090] Succi ni m de di spersants are a type of carboxylic dispersant. They are
produced by reacting hydrocarbyl -substituted succinic acylating agent with
or gani ¢ hworoxyoeésnapounds, or with am nes conprising at PCeastolons72nydr ogen
atom attached to a nitrogen atom or with a mxture of the hydroxy

compou nd am pes. The term”succini ¢ acyl.ating.agent” refers to.
hydr o AMBE subs e a6 iuﬁ‘ffEF%’@iﬂEP“B_ﬁu'ﬁ_“ét}E% Pily cthedos. i aaﬁj%(?tdgjm@
compoung, afinb RS PBRFAIRASS CRoBEoIAFEA, lihiSfoly i€ NaltRluril al & tikgrbem! | Y

i ncl ude hydi ocar byl - substi tuted succinic acids, ydrides, esters
(i ncl udvimye tled fermgrabhgyroapldgioaps e, baad R0dificd 631 ISRESRMPE2 BEBIOSHARDIOr
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polymers (e.g., methyl poly propylene glycol ether having an average molecular weight of
1,000, diphenyl ether of polyethylene glycol having a molecular weight of 500 to 1000,
diethyl ether of polypropylene glycol having a molecular weight of 1,000 to 1,500, etc.) or
mono- and polycarboxylic esters thereof such as, for example, the acetic esters, mixed Cz-Cg
fatty acid esters, or the C;3 0xo acid diester of tetracthylene glycol.
[0079] Yet another class of useful synthetic lubricating oils include, but are not
limited to, the esters of dicarboxylic acids e.g., phthalic acid, succinic acid, alkyl succinic
acids, alkenyl succinic acids, maleic acid, azelaic acid, suberic acid, sebacic acid, fumaric
acid, adipic acid, linoleic acid dimer, malonic acids, alkyl malonic acids, alkenyl malonic
acids, etc., with a variety of alcohols, ¢.g., butyl alcohol, hexyl alcohol, dodecyl alcohol, 2-
ethylhexyl alcohol, ethylene glycol, diethylene glycol monoether, propylene glycol, etc.
Specific examples of these esters include dibutyl adipate, di(2-ethylhexyl)sebacate, di-n-
hexyl fumarate, dioctyl sebacate, diisooctyl azelate, diisodecyl azelate, dioctyl phthalate,
didecyl phthalate, dieicosyl sebacate, the 2-ethylhexyl diester of linoleic acid dimer, the
complex ester formed by reacting one mole of sebacic acid with two moles of tetracthylene
glycol and two moles of 2-ethylhexanoic acid, and the like.
[0080] Esters useful as synthetic oils also include, but are not limited to, those made
from carboxylic acids having from about 5 to about 12 carbon atoms with alcohols, e.g.,
methanol, ethanol, etc., polyols and polyol ethers such as neopentyl glycol, trimethylol
propane, pentaerythritol, dipentaerythritol, tripentaerythritol, and the like.
[0081] Silicon-based oils such as, for example, polyalkyl-, polyaryl-, polyalkoxy- or
polyaryloxy-siloxane oils and silicate oils, comprise another useful class of synthetic
lubricating oils. Specific examples of these include, but are not limited to, tetracthyl silicate,
tetra-isopropyl silicate, tetra-(2-ethylhexyl) silicate, tetra-(4-methyl-hexyl)silicate, tetra-(p-
tert-butylphenyl)silicate,  hexyl-(4-methyl-2-pentoxy)disiloxane,  poly(methyl)siloxanes,
poly(methylphenyl)siloxanes, and the like. Still yet other useful synthetic lubricating oils
include, but are not limited to, liquid esters of phosphorus containing acids, e.g., tricresyl
phosphate, trioctyl phosphate, diethyl ester of decane phosphionic acid, etc., polymeric

tetrahydrofurans, and the like.
-15-



wherein each Rl is independently a hydrocarbyl group, such as a

pol yol efi n-derived group. Typically the hydrocarbyl group is an al kyl

group, swab2as/@m3pP6l yi sobutyl group. Alternatively expr@sTas20W0872R gr oups
can contain about 40 to about 500 carbon atons, and these atons may be

?Egsrfr? t ab&lal ' ph%r Iy r?%rnﬁlg& H?H%“Yﬁ i %ifp %anéﬁa%gf Itﬂl%‘géfn %@&%‘ EQS
in, for uﬁ&aﬁaher Qn?heu%wﬂl&ui}@ssof t?w@%? RORE of‘lln%gtﬂ” &R &Nl Qygbaiséidsed

[0092] The pol yal kenes from whi ch the substituent groups are rived are
t ypi calleyeitabowpo Ilimeﬁ@damtﬁ arnttbcmoitymds dméctlryoﬂrqmer nataial er @ymhmc STONCETET S

Ohi on JrE Rl TRIS BT PR St s e T Pt B ioh Pt B s Bt

di sper sanfife@aRSintiu@s, mmrselomﬂgem 3e8 shhalePsil YBAiMESdirdc0) FdnPueettigm de
di spersants are referred to as such since they normally contain nitrogen

| ar gel yoDPertioRs afpstielcym eikpoleined deestbhEpmtdjstillgtion @ugmertr\remhﬁbt@r@ed directly
functigpali f%st%ﬁ dﬁl%n A &;@ h& 5 PhicR™ iy %@é&@ghﬁg‘f&l%r tﬂeQﬁn&je RERES as
vel | as mxtures thereor i spers

prepare a succlinim one or nore

succi nigilsagé drrmr@duah@gnfeﬁﬁe@uﬂﬂexe@d tiyehave beon duaingrnesitad i@ dirasedosnd
typically water is renoved, optionally in the presence of a substantially
i nert OWEANREON PIGDS P JBPTRYRLINSI PILEREC DIIRSTiSac NER RUSHisateN (FCEnKaRS PEnge

froma h i ﬁy@@%%; he
pr oduc?@1 H\Aﬁ?tg&h?{/épétg%ﬁg qn?‘iﬁc ?‘m aetnfl/véehg(glb about (‘%CS% I%BEE%E%C%gg %E gérytl onal
det ai | digtiiktiex,aapt es b&mp@ocwdmneﬁMEUOnpp@pdahmg mmhommmmgndmwdeng etc.

dis er nts of .the ese |nvent|on i, cJude t hose descrjbed in,

excanpl deereinsd lygnpbRBEd by rongasn oG TBass SIS P40 48ic aBkin

6, 165, %@fén&f‘&h@ 4P R0Finel %ﬂ%}esé’ihé RRb%n a5 hl@smedio? REFEARLSI FBYarfd $fen

i ncl ude am ne di spersants, whi are reaction product's of relatively high
ol eculm a»d.éltlgmll}aﬂ)rqshwddoyhedChmlegesaddecaed tegempyaf e sising agditiyed kyd enle

pol yam ?A of such am ne dispersants include those described in,
for exalptao™ Bp u15§tent Nos. 3,275,554, 3,438,757, 3,454,555 and

3, 565, q0683]V\D 20M&@&Lﬂg”:&mw&cl@/&ﬁ%&ﬁomgEﬂyﬁwlioﬁ@rﬁaﬁ&hbﬁsvax may

di spersants may further 1nclude "Mannich di spersants,™ which are reaction
pr oductasoolc wicky¢ithsh eloar o1 iih combiaptieeith thy p ¢smqipnaé@fﬁk andier snthedgdescabout
30 car t

(es pech?cflkg gﬂ&ywﬁi ﬂpﬁlﬁ%@%é??%&ﬁ%&?%&&é ﬁ%@rﬁs gﬁ%ﬂ%g.n%gar@?ﬁ Eﬁftrrccl ude
t hose deses bbedktures tlfe@dfofexarrmlhﬁrmbbrﬁenﬁabenﬁtal‘)l@s 3, 036, 003, 3,586, 629.
3,591,598 and 3, 980. 569. [ 0096] Surtﬁ g@ashl ess spersae(ts may al so be
post - t rl@884ld ashINaturallj waes skt §/pige Plaslt - YAt BAOieeityi Mueslvert g
post-tr t i n .

di scl os(%g;algﬁl@ Offglﬁlﬁfeegagnp ebﬁl\{ﬁ)éﬁfé \g%%egﬁa;}@tt I%IX%Q%E& ol (fla OW;EI% ]Zli%her and
the |i Keopshweddesas ot her post treatment processes. The carbonate-treated

al kenyl cinim ut ene .succi ni.m de der.i ved from pol ybut enes
PR RS ol et e N R e L R
900 t 0 ARYUone&RRnalNRUdRIRE EbelARiing aemle?quﬁctﬂe%g% tgﬁlea@ﬁﬁfsh&ﬂ%nc@tﬂ% nost

preferably from about 2000 to about™ 2400, as m xtures of these
mol eculaak combertitien errvelfleh éltﬂsy additivies apﬁr eimcedd b)}r dissmbradng Fousgempleedut i ve

condi ti a m.xture C|n|c aci d _derivati
insat ur Tpgrife P <o hafiont BEREMHERE sTHERM Bl S ea Phin usllisnes and
an ol efdubh @nghedil D&Htéf’g\éﬂtﬁlerusﬁ ushibasrsdidekdAge dgtiits, UddmulEayiapt ad¥ats, Smatdi6, 912,
the contents of which are incorporated herein by reference. [0097] Suitable
ashl esgicartspEng apestsndctians c1a9e1g5n| Porsr peint wiepishsaaise anHtcampey yiserts. 69-
oi | -sol a t y er and
i gn' moPSenfsa PR TR, A, SRS IRLAS AR, Sapdtullfe, HEG ol o
Exanpl Qﬁe@ﬁrem@bymnd chdiilspaidsaidtsres fer¢ode A hasey déﬂferadld&ﬁbes are lhmmeamlrrpl e,
U. S. Patent NOf faﬁfe ﬁ 3,449, 250 and 3, 666, 730. 398] I g}ea preferred
enbodi AN YI@Vi’ﬁl nt ?%?\Péiﬁtt}"(??r o1y elé@ﬁﬁ@g%u%?%me htCap % t he
| ubri capi pg Hﬁ%ﬂar@tmhé LR chth PoiP ESmPSGE i oTt 1nqgﬁtio Q%re{h'e%%aﬁ blendln

pol yi sobut e group having a nunber average nol ecul ar I ght of abo
to abom'ro@ﬁ()@s The di spersant(s) for use in the lubricating oil
conpositions of the present invention are preferably non-polyneric (e g.,

are nono- or bis-succinimdes). 16



[ 0099] General |y, the one or nore ashless di spersants are present in the

| ubricating oil conposition in an anmount ranging fromabout 1 to about 8
w. % arwopnaiesably from about 1.5 to about 6 wt. 9% IpaTat2@0/06T2e4t ot a
wei ght of the lubricating oil conposition. [00100] The detergent conpounds

enpl oyed in the lubricati oi | 05|t|on of the sent invention

funct i dﬁ@‘ﬂot h as$y ?Se?fg?gﬁlpxwanﬁs glagde. gyt raé%%hraﬁﬁiéq t&NIBICYRSS: £rfaci d
neut ra'dlﬁlf‘eﬁ I&huﬁélsfahén@hhfibhﬁ Dhpth lhé‘rﬁﬁ’l@}’ N Rﬂ&i@dlﬁﬁ NGRY) %Hfﬂne%orarnﬁs h&?la@é&ﬂ
extending enhgine |if Det ergents general ly conprise a polar head with | ong

hydr opmiilbnyiemfatdllamlmsx hhqnhbcqosnlcarash@adxmonlpr BEliTp gtesicatit hihderad vlkyt phenokci d

b1 car g o TSR PR e oﬁﬁépﬁéﬁoﬁé‘%% S RUaR ok B sbnt i n
one or]ﬁgpﬁmdgbﬁ&g@nﬁgﬂnmﬁh§hhakgfnornalIy salts, and especially overbased

salts. Overbased salts, or overbased materials, are single phase,
honoger 888 Newt driammlesy sxfeBtivpair #ewtp | msthdsy utmateal ntohiniee ite @ittess of

that 15112 Hlogh(?s hiEE gr?dqélngﬁﬁ%ﬁgﬁlﬂ o%gléa!é'% égﬁ\mﬂﬁ% {e8C rbgg ?r{ aI{ 5}? f@eogf"" and

t he par |c organic c

over basmdnrmtaer ¢1ﬁitledaWRelq®1be$1ﬁp %dtv&b;énl’(el&ﬁﬁlbaflgﬁtﬁfbtlﬁﬁle&ldCEﬂﬁaftleélﬁ@b of tSopiccal |y
an inog&anlc acid or lower carhoxylic acid such as carbon dioxide) with a

mi xt ur eVeigisr iXipkkyl-aand cPaird-GH épleéﬁﬁpé%nlalffqrwtam%&t%nl\dﬁehﬂnwms
conpri Sa!pBQarfh neﬁﬁﬁncgﬂﬁh IRt 497 §aNiafy $69 &AL fo?té%grﬁﬁf%nghgb%c 18 éss Of a

napht ha, ene, xylene) 1 n the presence of a stoi
net al lphsephand aad mhosphitar sulﬂ“ﬁ@cﬁhﬂiuhjegbstbrsaphqsphosutfgammpcemdponmdsorfaeh-

maki ng t he,.overbhased co |t| | ud rboxyli.c acids, sulfonic acids,
hosphaF S DL R ORI HRE I Sles 40 oAb TR SORTBRR er abl y, ¢ he
aci di c |gpggNi C COuRRLLBLEH A @xa’%ﬁfl&oc%(fﬂshféssa&i sdfs BIuHOH S aRCAASInARN to,

hydr ocar byl - substituted salicylic acids. [00103] Carboxyl ate detergents

e.g., satiney|aktobgls, @mmdebeOpreetpapebr toietecscatiachedatp dreonalyiner cbaclth@nysl v aci d
wth a 0 rlate oun as_an_ oxi de. or ro utra
or ' overistie Biihce A% BhiEaRe R pttaeo B i el ma ek feh e iiEhe
art. Thelcafc@MBir GilNgIely sdlfs, ters pdmimdtdsters; Ahh@Y irhfdetind @rolfRBbailghgone or
nore heteroatonms such as nltrogen and oxygen. Preferably, the noleaé

Sor

cont ai rfdaion| Wydeegedon aubsisutedbmongr edr gifayboxyhe aeidet 9r chstraianbydi
mor € Ca{pf&%}bé‘%ﬁ% de?l%thve%faio g%ﬁ&ﬂ%ﬁdc%%ns @ﬁgghgﬁaél@%a&@hg&’?é&h‘oSn aci d

nmay contain o suc enze

rings, mmﬂgmpdlyatmfne eeabliedgleema)r therct@tane Maschcamdensagon produak Kyinesdeby

bri dges. Representatlve exanpl es of aronatlﬁﬁéarboxyllc aci ds incl ude
a

sal i cyloBdgsings I9ng clain pulshizied phepelwith e YWHWI%GWW%W
substi tighgs] sal i Gk na’%"ﬁ ﬁggeeéﬂeve&ll@éﬁ rw@e’t@e% Ff@ géylat agents

sulfur|2|ng, for exa rocar by stltute e a , are
known t(acitlf @shyckidelsl @ckrs, retd. heorapmsmﬁaﬂ leasy labouteieli sl mekratbjopatclahdtytbmteialar ed

by carboxyl atjion, for t he Kol b gﬁf ess enOX|des
e togly i) pESRRT dehiaiing, AREPRITE DUER 45 Serte
adm Xt Wogh 5%13&& @icHACAIINNY b@hﬁ&hneb%m&dmé %%QI‘E)}cM’et aalld Mﬁyﬁn@fald@)hﬁl@o&s and

sul furized phenol s are prepared é reaction with an appropriate netal
conpourdonseieh campeundsxindedng meajo x@rdienaphéhqlsr)alandfpr dasic bagrganiproatguals. may
be obtetned b For exanple, sulfurized

phenol o ey Beigr R Elyer SHET P e piebiieni ch curfor or a

sul f ur -[gg9g]ai ni NESueEMPAIEE ddiSptianas ake/dlr egRNof Waftioll§lic didpetiantTONDIG lafte or
sul fur dihalide, to formproducts that are m xtures of conpounds in which 2

or mor TRtERSIDY Tarcing hydepsarbyl suhstitutad wisainis FvigNBrageRfekith oppnic hydroxy
compounds, or with amines comprising at least one hydrogen atom attached to a nitrogen
atom, or with a mixture of the hydroxy compounds and amines. The term "succinic acylating
agent" refers to a hydrocarbon-substituted succinic acid or a succinic acid-producing
compound, the latter encompasses the acid itself. Such materials typically include

hydrocarbyl-substituted succinic acids, anhydrides, esters (including half esters) and halides.
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WO 2011/ 063113PCT/ US2010/ 057214 [ 00105] The netal conpounds useful in making
the overbased salts are generally any Goup | or Goup Il netal conpounds
in the PawDadiiweIabl e of the El enments. Preferably, the meralS2conprunds are
Goup Il netals and include Goup Ila alkaline earth netals (e.g.,

magnesi cal ci stronti m bar i a b netal s ch as
zi nc orld@i]c]m' um enirbased lspﬁ@a@ g‘ﬂn{ﬁe pwi tVéTlgtya%?’eC%ﬁE%‘tiétrﬁﬁPreéal

bari umg QL of-h&%mlérﬁés%dBtﬁéﬁﬁﬁphﬁyfmgéﬁ%eﬁf@d%tﬁ@fcﬁhﬂd[ﬁ! and nost preferabl y
cal cium [00106] Exanpl es of the overbased defergents include, but are not

limted to, calcium sultonat es; cal ci um phenabes calci um sal i cyl at es,
cal cium stearates and i xturgs thereof. Overbadgd defergents suitable for
use in the lubri cathrgCorl— rrp03| tions of the esegt—iRiventi on may be | ow

over based, e.g., an ovegrbase _q hﬁ a BN tel ow about 100. The BN
of such a | ow overbased, det ,r/ge bout to about 50, or from
about 10 to about 30, fr% about 15to about Qo—artét natively, the

over based detergents suitabl €4 or use in the Q bri cafi ng oil conpositions

of the present invention nmay be hi gh overbased (e.g. H an overbased

det ergent havi a .BN above t 100 The BN f suc ove based
gfg bi‘ﬁdg Lity @88’9 4

det er geHECITRyF2 Bﬁt&iﬁmbé grogai Briofely 354 84Bout
350, or ahQu 8 I 0 er e I f e
deter geTn}{p‘i%ﬂ}’ e thKlalg)fQ a%goaé%% lgn%i)n aﬂt(ulg%ﬂgléer%lgge% gdﬁlpt%t}}r%%a;z lcgll%g?um

phenat eAMmttlsalbetmssabohn R]g®ups eatt owntar abpitat(ytoabent 3¥kchroet eogenis! f or

b t foth t
[001071M4Re 44185 166 PRAEient EOABORE | BREs-adk obahg e HEO T CeBRRoR it  on
may COF&I@Iéherﬁ'UZH‘;)t étag_?\lo BRaBYRE b@m@nﬁat@r ASFHrsanWih ENdEB6s O Betibed AMHEN

det er gents, detergents, or a mxture thereof. For exarrple t he

| ubr i c@txidmgleoUIS (?@Fﬁ@b%lpﬁliah@ A2, flﬁé%ﬁégedmé 1phgé&hti on may contain a first
tal -
Mt R B i o S e i T LT

second hmto@b}y@mt amm1nm@p@l§mefsgﬁmol3m¢r&bbie501ath eivashased 2ab Iaabmtnl&s @aldnh

nmetal sul fonate or_ phenate detergent haV| ng a BN of about 10 to about 50.
[ 00108]46UM%: ahdeisgaleedarft sarpep atpges. | hhe ﬁelteﬁwtllela@r%geaetefi WEhHEsIUCFBis al so

i ncl ude,. ?}{ﬁ% a%entgetroe iR é%ﬁ%f}?@yihsﬁérsﬁ)f sitiBRenat §4 %ﬁdd% rFéscyI at es,

sul fonat t onat onat es/ phenat es

and thqaollyalmanesExarrpI es of hybrid detergents |ncI ude those descrl bed i n, for
exarrple[ S. Pat nt. Nos 153, 565, 6 28% 179, §, 429, and 429, 179.
[00109] rally, “tcﬁlé‘“B PR W rSPIED AR AF S1 5188? e‘}ﬂf@alé}léo’btra@sent

in the dlu@génqafgeggm%é fGAPORIHE @t![hc'tlﬂn@}ﬂy,adll%ﬂgh ﬁﬁ%lﬂg fﬁr{c%hﬁﬁg%ayooé to
about 8. and preferably from about to about aséd on the

tot al veithghforof oit freink (slts, @atlde:sg imidazelaks -as VW) RODINtOES 1%/1982@@@/@067214
conposi | - cont ai ni. ngdﬁld tergents are a:ngyed the first

met al - cSBR‘flﬁ‘iHHﬂ\hggsgg%%? g8ﬂ? of LR SHEARC R EREITGiRy CREpY TEnPodPtSon in

an anouitinAnRegd N@afed OMAERAPHEaIR: Svdt@ @aPeethovedM optnal@dndn pief predlilcy bf am
about 1 to about 3 wt. % and the second netal -containing detergent is

pr esentsubsiantidly| inest ioeganinbiawil 1solvenidilicat. ohh¢ Feaghom rasnerathreresinTgnge Frmabout

0.1 0 BB Sate 41 ORARLFT SR N AR Ao RoR S St
typically falls between about 100°C to about 300°C. Additional details and examples of
procedures for preparing the succinimide dispersants of the present invention include those
described in, for example, U.S. Patent Nos. 3,172,892, 3,219,666, 3,272,746, 4,234,435,
6,165,235 and 6,440,905.
[0094] Suitable ashless dispersants may also include amine dispersants, which are
reaction products of relatively high molecular weight aliphatic halides and amines, preferably

polyalkylene polyamines. Examples of such amine dispersants include those described in, for

example, U.S. Patent Nos. 3,275,554, 3,438,757, 3,454,555 and 3,565,804.
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[ 00110] Exanpl es of rust inhibitors include, but are not limted to,

noni oni ¢ pol yoxyal kyl ene agents, e.g., polyoxyethylene |auryl ether,

pol yoxyetwol2en@sbiigher al cohol ether, pol yoxyet hyl ene neayiysh@nps72es her,
pol yoxyet hyl ene octylphenyl et her, polyoxyethylene octyl stearyl ether,

pol yoxy | ene o 0 oxyeth ne, sorb;t ost ear af,

pol yoxy[ B8 cne SorbblecrMRmSiets t@m%yn%mgl@i peludg| 81115?9@8?“%%0&1%% e;
steari car@%aféuaﬁl%r&ﬁleﬁroff @H{ 1yph%ﬁb1g%n the@lﬁl;eomw gmaﬁlcqﬁtalﬂieét%as§ 9@&% 3fatty
acid amne salts; netal salts of heavy sulfonic acid; partial carboxylic

aci d es:taéqoncﬂtorpmlwﬂhmahwdasl (@wmiailyﬁhoméd@ydc) @Eit@msg:s (cspresrallygivdyatlyletckeny|

d t th tr t i deri ti
R R R S i Vi
SU|fOHQQ%%tN@@d3©36XMJ k&88/8do N3, 39 UsBSardd IS c9The anpunt of the rust
i nhi bitor may var rom about 0.0l wt. %to about 10 wt. % [ 00111] Exanpl es
of fridfp m)dl f&yueﬁablem%lleﬁﬁd@p%wwaméy ke he|m5‘l“‘@@latﬂ)35héqsﬁ(d)@9¢fé@1é§i spcht t y

t t
i nes. “oarhrEael bl PIRE, RS phRdetBaR RELARR i Bty SR SR Yoy

acid amadﬁﬁlategisy(ﬁﬁﬂ@ﬁed &ﬁt ﬁlf sxapleaUes] Rptore Na3l 4832483 ,ande74f6a¢4t6y and the
i m dazol i nes as dlsclosed in US. Patent No, 6,372,696, the contents of
whi ch atke 3 nedrasothar dastieaiasn mERresschel Bf farbenatetryRd Atsanylisepdnigndaisied

froma &Lﬁ?ﬁgén u?%ﬁ%{ln&é gé}fvea it hglggl}énesma% aaﬁb}écfﬂa%e%ﬂt Bhouf sl fPSt

prefer atty aci ster and ni trogen-cont ai ni ng conpound
sel ect etbotitr A0 me:fgablmfrmnrabosﬁ 9Gigtoodboatr@ oo, anorar]xﬂefanbazl kramodbent h20tated t he

li ke and m res, t hereof . ampunt . of th riction d|f|er ar
Fr om atat: H10ds & mogt ereinbbiFodaonrt 261  abas 2By dES U GHer Pobiang
agent s hoeiHse welits. a1y, i it %eﬁa@ed BO! AR, Andd kdbtivethaGhyate;

pol ymers of dinethylsiliconé and the ke”and m xtures thereof
[ 00113]rExarploés potybatepouncapur taclddbplv@tss@anm uisacuraidd acidin reagent wopolyingd ofed t o,

oY e B hacift s Rl fesf R b et e TR MRS e P U RO PR o

condensad.&s718{912, GlcohtchB e vhay & fcBrpoiritbd RapityatrRAecand combi nati ons
thereof. In one enbodlnent a pour point depressant conprises an

et hyl ed@0%7Iny| actitable ashlssy Jispersanss mey ddsosha Eolzﬁmeehl‘@hlphaﬁeultm@laﬂmm and

VO 20110631 JRSTLISIAANRT 244, AUeARly ABRNAUIY ST 815) SAk-LlE hike and

conbi nat'i ons e anoun our -poi ht sant nay v y from
about GnélEculhr. Wéigho albﬁtli vith whondrmerb 0&111a41]115g apphe SSubfftltﬁtede Mk sinplegr of
i ncl ude, but are not ngpgd to, anionic surfactants (e

al kyl - rﬁ?bﬂ’ﬂ r%%’lt%‘ gdhosg|deyerihsdrine e§er|nplan51t%sl’aé% Nase 3132R&78;

noni onig dgg Blokyl phenol resins, polyners of alkylene oxides (e.g.,
polyethylene oXli polypropylene oxi de, bl ock copol yners of ethyl ene
oxi de, [pﬁQﬁ:}yI ene loxi erefeared entbedimdee Jof tlmprescmt afveatibn,sml ashless éispdsa,nt for

ol yoxyet h ne sorbitan ester.and the |ike an onbln tions er eof The
Dount OF T HES GGG PArORPSURRyS 1 BRPHESUEIG SRS oA b PABBRDTERY

[ 00115] Jey@iMha @i Of Iﬁm@&f ra%fag@ thoRERLL %gmccl,fuesoutmo & abdat 25407 tag to,
hal f esters or am des of dodecyl succinic acid, phosphate esters,

t hi ophoBpeesanis) ﬁnrkwe |llitn tHaZobiiensing eihreomiosdionard theepfosks mention are
i nhibitor may vary from

CO”b'nat@%QGﬂth egr ! f nnug& %f t he corr05|02
about @" Y YEPe y%%dﬁ 5 WY Pb@ifgcﬁ%gW$f s of an extreme pressure
agent i[og$9jde, buGemfLlyntie dnk @t hidee ddless dispersants are present in the lubricating oil
composition in an amount ranging from about 1 to about 8 wt. %, and preferably from about
1.5 to about 6 wt. %, based on the total weight of the lubricating oil composition.
[00100] The detergent compounds employed in the lubricating oil composition of the
present invention functions both as a detergent to reduce or remove deposits and as an acid
neutralizer or rust inhibitor, thereby reducing wear and corrosion and extending engine life.

Detergents generally comprise a polar head with long hydrophobic tail, with the polar head

comprising a metal salt of an acid organic compound.
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sul furized animal or vegetable fats or oils, sulfurized animal or vegetable
fatty acid esters, fully or partially esterified esters of trivalent or

pent aval emO 2ati/i@3116f phosphorus, sul furized ol efi ns, di irgaruse@oloyi2i4

pol ysul fides, sulfurized Diels-A der adducts, sulfurized dicycl opentadi ene,

sul furi r co-sul fyrjized mxtures of fatty acid esters and .
ronoundB 3 eq ohté ;ﬁ%&caw QU1 PRIPPRUEPTLPESRIEINGS (o 1% PreseRta VR, MAY o
ester aldial BRA LR IRSrk Netdrbed, Ivomal laYe astRedyt éﬂt@,d%rﬂi Qéf)@éi@ﬁ@rog&lbased salts.

pol ysul fides, thia-aldehydes, thia-ketones, epithio conpounds,
sul f ur -@ombachisat, at evabasdd materidly esg siogleqliasashomedetsioas Newednisresysemes and

acyclic,ol efi.ns,,and pol ysul fi.de ol ef ]| roduct s mne salts of phosphoric
2o ech@igpPed R BnBRL L i Sa Bl N R R Rl b Srhe i Eh

t her eofstoibigoMmERY BF thHefmdtean@thd SIFBCINACEIHE BrAdRPonIPRYNnY Ada¥tcll AR B @iétal 0. 01
w. %to about w. % [00117]1n another enbodi ment of the invention, the
one or Thsreveshagyd sratadialbyale pxgrareshnix rectahpoasids oateriple(tyriedbnn inetgantd on
may be i ddi. ki . ntr i J e or
mor e orlhd By RPR RS E: B CROr dBhEaAE LB Bt Bl R R,
subst andrg@ati¢ yorpaimnld, il faaedidrymkdigih ebnoir@aiy 4t 1elist oenineglelaasis sofvert (@xanpl e,

m neral oil, naphtha, benzene, toluene or xylene to forman additive
concent3sapigerairpidbdRpBBAcEHcP&redengs inathe presepients stoishirmstis cxseaf ¢ Bgalut 80%

by wei ght. ofq4 5 iluent. Typically a neutral oil having a viscosity of
about 4 teo adb ﬁ‘?p%o 3 cSt at 100C and preferably about 4 to about 6 cSt at

100C wi[00102¢ usedJssult medidi drgamt ,conipougds $grntiakingcthoi dverbaasd wethlposisowt her
organi c liquid ich.are conpat.ible with the additives and finished

Pubri capfHEF GiPowdis aiGoshBni gds pRe RRast TP THEE RSl RICTPISandSTRIeCal | y
cont al nL,Q48r, q’ref@?&[‘tﬁy,ttﬂpacqgi%yrgﬁé%ggfng§g%%§géﬁci% of B! AQUSaRt her

additives, referred to above, "'in the desired anounts and ratios to
faci | i thydeocdibybeubstiontsd sadicylomeodst h t he requi site anmount of base oil.

[00118] pplicatjons to ich the lubricatin il _co itions of this
nvent VOREEDPhe EHibORTut Tt S ARGHFRN Pl BeopEPTRR ba%ET0E | ne
cyl i ndefrothity ¢a8dXySic abidutith P 8pREpRRE kel @bmBourrinNGlcB ¥S higBXidt bs hy@ukidept i ve
engine oils; railroad engine oils; stationary engine oils such as natural

gas end\etérappr averbpsed peostucts mepyr thae br ehgined|byi rethedicticlaknewman e anly dFleeul i ¢

fluids. e . ' i e oo > Flui
{001 267 PRI RPisTy o5RE kR PoRUNC Gl prf obf BEFBLER bl oo
enbodi membdgenaindtdxygen. nPesfiérhiolf, thetn@e® dodtaiisoode cados tatameyd Morapiefonatyly as

limting the scope.of the invention. EXAMPLE | A [ 00120] Prepar Eti on of
Tri met HB? AN MR YX LI RCHEERON BiRMS: PYGuiy2 Bshzang spoirhp 131§ rEPEatic000

m, dr yoar‘t%oﬁgﬁ@ a&ﬁ%aﬂ gﬁgﬁnr&{én& Ilﬁ&ltet H}nfa{lﬁ%létiets,t SRt SheBorBERABUS Al

stirrer, r nromet er wat er cool ed reflux condenser was added 67.2 grans
(0. 7 noimes) opfontlly fsthydgrtheooi atichyide oahicoted dién alfhliese adgdse Repcbstath g5 C
under vacuu (4100 nm.Hg) for .about 65 gourﬁ fimd t.hen <ﬂ|| weddtg coal to

r oom t SHPEPES e QRYHE FHRYHOJERS AP S pHaFS ICTRF It AN UCHdofTTHETES t was
added B8 fubhds m?hl%%arbs)f sbsHITd JAMcIEd £ Qhd derivAiveEMRIR)Y. PeSdcbREFounder
ni trogen over abouf 30 minutes with stirring while the tenperature of the

cont entsylfofizinpefof kagrkplene hpdiseatbylosubgB@ed Pakcylieastd, ore kweosvit teethosredkiléad t o
about 70C and stirr.ed for hoyr s and m hut es..and then copl ed room
Cenper b oSt if friagins SRR o aRited by FREPRGRuRhann Smefy By 85 Kok o
ioni ¢ ldchtiifl preceskedft phendeided)i th QBB NcayAt dalicyse aciEXAMPEEnekBly obtained in a
[00122] A i goneri zati on of Propylene with lonic Liquid Catalyst in a
Cont i nublysntyin admixture with an uncarboxylated phenol.
[00104] Metal salts of phenols and sulfurized phenols are prepared by reaction with an
appropriate metal compound such as an oxide or hydroxide. Neutral or overbased products
may be obtained by methods well known in the art. For example, sulfurized phenols may be
prepared by reacting a phenol with sulfur or a sulfur-containing compound such as hydrogen

sulfide, sulfur monohalide or sulfur dihalide, to form products that are mixtures of

compounds in which 2 or more phenols are bridged by sulfur-containing bridges.
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Stirred Fl ow Reactor [00123]To a clean, dry, approximately 1 liter,

j acketed gl ass reactor connected to an external chiller/heater and equi pped
with a bowbemidwaila val ve and fitted with a nechani cal patdiSeowisrner,
thernoneter, fritted glass inlet at the bottomof the reactor and a water
cool ed nser fitted with a rubher. serum stopper apd a hypoderm c needl e
vent -wddbiRica a;;@wd%f%m@mfé%u& g Btk & @\%rlz:%?(f sl e enery Bt s
Exanpl 6Grloﬁp ang GO H%hé{@lt@o'rﬂbo%ﬁ@s 1 thO PGt M8ble bIehSEIchlchSs. \ﬁ&efaw?% on at
hi gh speed and the external chiller/heater was set to 55C. Propyl éne gas

was i ntmetalucedpaunds ugh Groep dhsietils ped shdwnda Gbeupailaalialdeeartht metsls (4@,

2011/ 063113PCT/ US2010/ 057214 /' m t f i | 8 h whi | th
oaot o s AT D P it MBI Gt s BB IEROUR T8 oA M her oAt ot i s

8 hour datifurRe Profrably) @hs Gréupell Madshir® mHeaaeurdagaladah, bhAimWeszint opprRd and
the ionic liquid catal yst was drained fromthe reactor followed by the

hexane Nrafpeably magnegamrsoy eela@wm, andemespreferably dabsire. | i qui d cat al yst was
h th | 0 . ) ext .
ST SR " SR LU DA Bl T T

heat er/ r was s as ‘was rou

gas di spibsdtey) daldhen gihefatds, Gatbihrhtsatisylatesyi ¢uldiemf Qeard@s andh ahixsurghtHegedfhe
reactor _tenperature varied between 55C and 58C. The stirrer was then
st opped?varbasce detargants gyigablie dorr pignin Hie RbEEBIZ P 908WMeaItIBYs ©Of che dxessat

| ayer. | j i i and
R S s A A S S S R L o
hexane TrenBMead suctde dow-aceubasodldenrgdiy nvagchiufipmatboB0Ltaushaug 58, oofram\edpotr at or
to yield 45 rams of a first product., Analysjs of the fjrst product by SFC
ot Do 2optoliorErudput NuePhR B ArerButehh s AfeBy P o
Excl usi@pu{ iRt Qe @RRY ouSidighoViers EHRCH-Qht SRRNEEG %W%gh MABhO3 and
a DI of 1.08. [00125] The above procedure was repeated using 200 grans of

i oni ¢ I(eguiah owtrbispdtdetctEt draaing oBMekane aboid 0opyTlen8Nyas saddithighr over

a conbined ti of approxi mat e 5 our s a reactor t er at yre.bet ween
S50 andvere i TS st SRR FEh A thedR bRt /G Bl SR8 SRR or Eane
was addesn taBolthEs O @asboaf 286.t & IRBY@¥hdFatalurd Zultentts dekrdefaG/ith (NBNI &) -
Wor kup and renoval of the hexane solvent afforded 460 granms of a second

pr oductabownhil grd 8 hégh-etrirkased swlfierizse wdletym phempcwithai Bt efabeubd Yhdren®ioecul ar

tsi ng. tFAPBE S AR Tty B i h 51 Syl AP S phaehy

[ 00126]idtntibhr st product and second product were conbi ned and anal yzed by
carbon NMR and found to contain 0.0014 % net hyl vi ny] i dene ol efin. EXAVPLE 1
[00127][PPHPAr at i ofCofubBraHa eHecaNREiES ICRYEh&NSIe [PoereDigAeplien taqy

gl ass, c%h{,ﬁﬂf ?lqollﬁ ﬁﬂgg)&g%ﬁﬂ?gd @é%?ggﬁt'f Wﬁch"‘ﬁlﬁp b8 AITEGRABN C&'ter%%ﬁt& I aﬂrhigﬂ‘@t er

condenser tio unnel “and t hernoheter was charg with 268.9 gm
(2. 86 mMINekjergdntyp loe romixumdehereoni Foogemmmt,nhs piileratind lod doempeitiahsoé tlef t he

reaction was.raised to 130C with agitation. and approxi ely 6.7 gm of
e 71 UGRWEL HESLIT O FOtae: t Mo T TGt A B SETEr T " YT (R eict i on
M Xt ur eyt AR M@L12NUBn£0 |08 hhef@d Howednt RAVEE BN ¥t BYouf 80098 about 450
(approximately 0.95 nol es) of the propyl ene oligoner of Exanple 1B via an
t he and a second metal-containing detergent which is an overbased alkaline earth metal sulfonate
or phenate detergent having a BN of about 10 to about 50.
[00108] Suitable detergents for use in the lubricating oil compositions also include
"hybrid" detergents such as, for example, phenate/salicylates, sulfonate/phenates,
sulfonate/salicylates, sulfonates/phenates/salicylates, and the like. Examples of hybrid
detergents include those described in, for example, U.S. Patent Nos. 6,153,565, 6,281,179,
6,429,178, and 6,429,179.
[00109] Generally, the one or more metal-containing detergents are present in the

lubricating oil composition in an amount ranging from about 0.5 to about 8.5 wt. %, and

preferably from about 1 to about 6 wt. %, based on the total weight of the lubricating oil
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-25- WD 2011/ 063113PCT/ US2010/ 057214 addition funnel. The reaction m xture
was held at 130C for 2 hours and then cooled to roomtenperature, diluted
with 1 liwenroofoshasane and washed with aqueous sat ur at e@CTaseaiobizeqar bonat e
solution. The organic |ayer was dried over anhydrous magnesi um sul f at e,

gravity filtered t he sol vent removed under vacuu to_afford 806 gm
of a brio@wosiien. Aa"%? TEi BYP (Rl-epmyRinne ﬁ?tgrgs%mﬁeo?mp Eé’f thee firnEcral

vacuum dhgidihd etk ?é%res‘éﬂpﬁctﬁ@ ‘ﬂlbvcgt'ir?gJ&l comPHRA inlarPantOlit r&8ng from
t enperature progranmed from 151 to to remove any remai ning unreact ed

phenol abnudt §.56b dlédut73257tg%, ehd @rfscef@blrydfrchmmhnutol Ito aboq@drwt dnh, aid thei scealcond

brown oil, (57 acti onal | uum di | ed.a second tinme (10"x2"
ook dhetet G g Tert RTaRe e KGRI AT sompE it it FiriDs +o
2400) tfeorh @BBNUD. PHAYaLERE m&maﬂk,kyﬂcﬂhfémblyaﬂanﬁefbmf@i@% bt pYrwf PEdagidany| ene
ol i gonmer al kyl phenol : 00129 NVR, 0.3-2.0 ppm (aliphatic C H, 4-5 ppm

(0-H) dheltesalauergts of e lp rl@mlagpdcenmpsmm 745 cm 1 (ortho al kyl phenol ), 825

cm 1l ( | kyl I P 78: 2 anol :
wat er ﬁgﬁﬁ(ﬁut es%ﬁ%l%%/o TS&%bdgﬁ}%ﬁs énnc(l) ({é} g?&B%m nu;1 {eﬂgﬂ% E%(l %%BR: 2
ni cr ol igotyoxiyalkeleht @peiisi 0@, polybxsatiesarniacry? 2thex @lyoxgothyknowighed aQdhwei ght
% C2- C18 al kyl phenol present; Adsorption chromatography (Silica GCel

SepPak (&ther, hé’)@ YeRERE di n%’B’HShIe@Ylhele)h%ho@E]&Oﬂ‘FéhBﬂ?@pyIoéWéPWVbor?élFer

al kyl in

Lo B AE BT o MR IR SR AMBRCARY) M sbBd GRLACESAE 83
O ADIAGENTAD, TdeEycBEbmy’Lehé? sGﬁRBMdh’B@daW—IIa@H:I pofsyem;arﬁmg@camnmﬁolbma?oxv
AROVATI C RI NG. FOR THE P MPLE 1 311 A 2 d t t th
RSO SRR B E N e I T T MR ot R Ry
cal cul ghag Eéltsagp%@évyﬁ%ul?&ﬁé’tacfhg ﬁa?tle{-'_llcal?lﬁcl{_ﬂ@ir'lle dde SRF Qﬁ'n%d%d%@eﬂ%w V\:;hl S

chem cal shift (50.5 ppn) is unique for carbons in the structure:
2011/ 0aBRYSPCT/ 820 (GG Ahény! csaccunulca@tcndsn paris! dgensrtheedaid nitgigaer t he

Cor por 4T BN 6B NP | HEPAPT B & FCUMIIRGS: o i B0 ORRn PR

[ 00132]sRifshAEd,; la@@ﬂ%&ﬂceﬁﬁb@rﬂﬁ@ﬂ@ﬂher@éf P cainicaiat bohe Fisangiiisitor ((RERRYy hiR was
carried out in order to determne the total anount of CH2 that was adjacent

to the Hlbéhtz@/ﬂl@’tcért%@bpuétlgmtm%rch is attached to the hydroxyaromatic ring

th t of I f d d | .
3" negr PO FEGn, A RIR, ol o R bRle SRR IR i RAaBion Bl e
DEPT exhey Iaﬂﬁmsfs poraed t‘aﬁyl I’eps}ﬁﬁé‘ﬂ' dhtey mphmctfert@ Epoixides SAp| amindy, Gbrated

i ncl ude aI | protonated carhbons, arbons, (c) CH2 carbons, and
(d) cHﬁ fattpf.agm% Te‘?géﬂr@ ABrpky %‘Hg‘ éfhtﬁ’u%&ld Bmideselycerel stsrs Ibelfﬁtetdhe

DEPT e f f the
regi onngqf({)m a oagt g%f& gqfél?&i%gfrlﬁmi%nas ﬁ?‘%{lﬁg%@nﬂg%&%ﬁﬁﬁg 2‘;6%%13@;&0%{%8%% of

t he CHdfoehibbnse 1m_otﬁoeatqm} oy ucﬁerdnw MBEnarfplceoﬂL nwdeﬁegm phtaemti frcuntahEattmmyl ic
ar cat orbRaEh 20849 ConBreRt s SR priHB BaTeL oA B IS SR ot
adj ace%dtaonﬁrbgenb@d?ﬁeﬁhlhg cﬁﬁgg&m @él&mad/\ﬂbﬁhhé Fm%}itc@ﬁﬁaql ot & dr¥8onia, and an
hydr oxyaromatiC rin TI VE EXAVPLE A [00134] Puritfied Pr op | ene

Tet r anelkanbleyiph end Ithedaltfz: prghSetires [thoesE) Bhanwhed efoide dyirtiggheedifics ahayi um
sal t g PRERALSK £ 5P W% B BLI N, ©f

[00112] Examples of antifoaming agents include, but are not limited to, polymers of
alkyl methacrylate; polymers of dimethylsilicone and the like and mixtures thereof.

[00113] Examples of a pour point depressant include, but are not limited to,
polymethacrylates, alkyl acrylate polymers, alkyl methacrylate polymers, di(tetra-paraffin
phenol)phthalate, condensates of tetra-paraffin phenol, condensates of a chlorinated paraffin
with naphthalene and combinations thercof. In one embodiment, a pour point depressant

comprises an cthylene-vinyl acetate copolymer, a condensate of chlorinated paraffin and
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phenol with a m xture of branched chain C10-Cl15 olefin derived prinmarily
from propyl ene tetraner and the resulting al kyl phenol had the foll ow ng
car bon diworntwaesna set forth below in Table 1: TABLE 1pCaniseoroMsraver W .
<C9 0 C10,11 6.6 C12 82.7 C13+ 10.7 [00136]To a 5 neck, 3 liter round

bot t flask ' d with chani cal  sti. , Stark t fitted
Wit h_a TOGHRleRGBH I SaFoma i, o SHRAPE COMEHATORT (icsdin Was Enal Gadnso9igm
(2.32 MRkRYkpRbsahiaaRay e 2bilanahedyaldatorhanal ool | owed by 500 gm of

Chevron
[00114] Examples of a demulsifier include, but are not limited to, anionic surfactants

(c.g., alkyl-naphthalene sulfonates, alkyl benzene sulfonates and the like), nonionic
alkoxylated alkylphenol resins, polymers of alkylene oxides (e.g., polyethylene oxide,
polypropylene oxide, block copolymers of ethylene oxide, propylene oxide and the like),
esters of oil soluble acids, polyoxyethylene sorbitan ester and the like and combinations
thereof. The amount of the demulsifier may vary from about 0.01 wt. % to about 10 wt. %.
[00115] Examples of a corrosion inhibitor include, but are not limited to, half esters or
amides of dodecylsuccinic acid, phosphate esters, thiophosphates, alkyl imidazolines,
sarcosines and the like and combinations thereof. The amount of the corrosion inhibitor may
vary from about 0.01 wt. % to about 5 wt. %.

[00116] Examples of an extreme pressure agent include, but are not limited to,
sulfurized animal or vegetable fats or oils, sulfurized animal or vegetable fatty acid esters,
fully or partially esterified esters of trivalent or pentavalent acids of phosphorus, sulfurized
olefins, dihydrocarbyl polysulfides, sulfurized Diels-Alder adducts, sulfurized
dicyclopentadiene, sulfurized or co-sulfurized mixtures of fatty acid esters and
monounsaturated olefins, co-sulfurized blends of fatty acid, fatty acid ester and alpha-olefin,
functionally-substituted dihydrocarbyl polysulfides, thia-aldehydes, thia-ketones, epithio
compounds, sulfur-containing acetal derivatives, co-sulfurized blends of terpene and acyclic
olefins, and polysulfide olefin products, amine salts of phosphoric acid esters or
thiophosphoric acid esters and the like and combinations therecof. The amount of the extreme
pressure agent may vary from about 0.01 wt. % to about 5 wt. %.

[00117] In another embodiment of the invention, the one or more alkylated
hydroxyaromatic compounds of the present invention may be provided as an additive
package or concentrate in which the one or more of the alkylated hydroxyaromatic
compounds are incorporated into a substantially inert, normally liquid organic diluent such
as, for example, mineral oil, naphtha, benzene, toluene or xylene to form an additive
concentrate. These concentrates usually contain from about 20% to about 80% by weight of
such diluent. Typically a neutral oil having a viscosity of about 4 to about 8.5 ¢St at 100°C
and preferably about 4 to about 6 ¢St at 100°C will be used as the diluent, though synthetic
oils, as well as other organic liquids which are compatible with the additives and finished

lubricating oil can also be used. The additive package will also typically contain one or more
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WO 2011/ 063113PCT/ US2010/ 057214 RLOP 100N oil. This m xture was heated to
approxi mately 150C and nmaintained at this tenperature overnight with
stirring.wohelwestiare was then cool ed to approxi matel y POTUSSIOGSEM | ce
bath and 48.8 gm (1. 16 nol es) of cal cium hydride (CaH2 98% obt ai ned from

Al drich Chem cal was added. to the njxt rern proxrrratel 10 gram
portiorf¥! km%l%w%é?ﬁ@wm fﬁ%ﬁ'&%&Pé‘bWéantﬁ‘@ﬁieﬁ AR el pio70C
in appr&f&bmtn%lﬂatﬂonhmthe@s’qwﬁie%ﬁmrJsrb%rs&em)erature with stirring for 8
hours. The m xture was then cooled to 200C overni ght and then raised the

t enper d00t8]t 0 280C anpdictaind to rvehleh fhor luprib@ingsoil Thmpodisionsr ef thasinvhetronc ool ed
to 230C an nt ai ed at -t enper tu overn t xture was then
boot od 1 s Srb At SRl BT Cheh e ui sress BriE Bl hner
funnel Gaeh 3hgihd@ilGedndt §Btchd bil€raudirhot(Vdr dn@eheoyiar mhitbid shgid 8@, dtattoRasd, dry
filter flask with the aid of vacuum over approximately 3.5 hours. The

resul t mglnler ghst sugb resynatgeb gesd cngieq ods;costsgbnayl Bingomgl dhiids siph ashiractor

reacti oney colored liquid
contarnrng §§R§3%%?8?%g?h@%ﬂ%&ﬁ%@ﬁ%%ﬂgfﬁgg%hggﬁ?8%P§¥?PropyIene Pent amer

Al kyl pr[eﬂpl9]CaI ciThe Balbividd Oxa3d]18r arcrestnpeinfoaitiastydtp Rpsudfic embodinensadit was

prepared fromthe al kylation of phenol with a branched chain Cl4-Cl18 olefin
der i vedhisipyaafipn yng prg npbmﬁyqoeﬁew&éﬂ PRYBRY 2y BMAIE the feqDeof thed NBIIOBm f | ask

equi pped with a nechanical stirred, Dean Stark trap fitted with a condenser
under an atnosphere of dry nitrogen was charged wth 705 gm (2.32 nol es) of
a Cl15 branched al kyl phenol fol | oueMABPIFOOAgM of Chevron RLCP 100N oi

This m was cooled to i mat el and then
48.8 ¢ {*il%iG mlpg@ar@foncoﬁﬁﬁﬁﬁﬁ BYI’%@&TB% 3}% %ﬁs {Cheni cal
Cbnpanwhgmgﬁ addeﬂ)bﬂl@@?ﬁﬁ%'&%t@%%e%ﬂmﬁ”@ﬁ&rhh%ﬁsb&hﬁﬂ ﬁ&&rﬁhagxmﬁh%
reaction was then heated to C over 50 minutes and t hen heated to

f or ovencch4aicali siuressthamorhetedaad w260 Cobled rafipx onideasa] wasl 8lded U1 7s2 gmin& hen

heat ed 8 hour and he 8 nd then cool ed
o 230050 & HinchydRhaRii, Brbestibngr y s Shs B ded BLo EARED FRES hen
cool ed (400 hﬁﬁ@l?}lﬂ)rfdbbhﬁ6ﬁdlohﬂrﬁidlgfheﬁ aillbw;ed hetcoblL R tdon® @énparatBiC i of unnel
containing a fi bed of Celite and nuaintai ned between 110C and 120C with

t he ai dupgea amesihera oTafhohirachieddrusalt wenaddedi g 83(1sh matey) ehplgmimnm

2011/ 08I IBET DB POR PAL D0 LD Aerean st PHARERAD e whig e, e

dodecylteppantire ofths cphtep@rofthd flasn ihdreasat ky 163 9C0 NTief repétésmolasnthth heatéd @nched
chain Cl0-Cl15 ol efi.n rived from propyl ene tetraner The resulting
al kyl pr@asl 7hgangd HE“F&F PUARNPE 2 Hﬁn ks (i SR CORICd0 QUM (CFISEB THCIT ab]

2: TABLIEtrggegar bR M{H@et?nﬁahylaﬁlﬁ%n; chloroaluminate ionic liquid was kept under

nitrogen until use.

EXAMPLE 1B
[00122] Oligomerization of Propylene with Ionic Liquid Catalyst in a Continuously
Stirred Flow Reactor
[00123] To a clean, dry, approximately 1 liter, jacketed glass reactor connected to an

external chiller/heater and equipped with a bottom drain valve and fitted with a mechanical
paddle stirrer, thermometer, fritted glass inlet at the bottom of the reactor and a water cooled
condenser fitted with a rubber serum stopper and a hypodermic needle vent was added
approximately 195 grams of the ionic liquid catalyst of Example 1A and approximately 150
ml of hexane. The stirrer was turned on at high speed and the external chiller/heater was set

to 55°C. Propylene gas was introduced through the gas dispersion tube at 0.2-0.4 liters
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Cll 18 Cl2 59 C13 17 Cl4 4 >C15 1 COVPARATI VE EXAMPLE D [00141] Propyl ene
Tetranmer Di ner Al kyl phenol [00142] A gl ass, three-neck, round bottom fl ask
fitted wwb2aimeahiani cal stirrer, water condenser and tRETrUSPEDAS72MAS

charged with 896 gm (- 2.7 noles) of propylene tetramer diner and 82.4 gm

of Anberlyst(r) 36 sulfonic acid ion exchange resin. This m xture was
et ed 6150 e/ st beiefy Bt UEn HhiIR e PSR IR U T RS Mot Ak
chargegsbe the reactor. The tenperature of the reaction was increased to

120 C and held for 24 hours. The tenperature of the reaction was then
i ncread@d124) 130 A3 thorend .o thisu bowrrtine hemodalthosikert anderopylens gaporddition

t ture. Th ti. i xt th i | d with the aid.of
thr bugs Gineld Fed FRitie Bl aph R MRS e UG Eo llot PEPEhE ey
was fraggdronalvbydmackem eHestdlldcrd AR 11%1113"%&{119&6%5 ehbipad t30h8Ged@br

tenperature 1tr)ogggarrm&*d from11l1l to 180 to renove unreacted phenol and
¢

af f or ddalla@ Gmbef hovese-pl bel eﬁ@mafrh@t%{sbi}@r Sak ytde PO pedipiopplinoess
t ' ' ' t t (17 .
reépea %gasquo&&%d %H@éﬂ;&?zl %(156 gfsgétjsﬁg t de %tﬁf%O%rlggﬂg ?&&R"szér 9(5% hof sﬁvrrl%]l}e 1.0

fractionally vacuum secon 1 reux co

Torr, tteepaical uépgaag aamedbdtvesm IO tad F9HC) The stieRDweas alyh §E3pEetid the
al kyl phenol and afforded 675 gm of the purified propylene tetranmer diner
al ky| pratbyst drageedsqm ghezueactendollopsd i dbahgxanp iaisb) Yhe sombiggd hexane layers

(par a- af ky! (ﬁlﬂt‘ﬁ@l?éd) wih '}5&1%8%%(@ tte and washed with water, dried over anhydrous

magnesium sulfate, filtered and the hexane removed under vacuum (1 mm Hg vacuum) at
80°C using a rotoevaporator to yield 450 grams of a first product. Analysis of the first
product by SFC indicated a broad molecular weight distribution and analysis by HPLC Size
Exclusion Chromatography using MALS detection showed a Mn=935, Mw=1013 and a DI of
1.08.

[00125] The above procedure was repeated using 200 grams of ionic liquid catalyst,
150 grams of hexane and propylene gas addition over a combined time of approximately 53
hours at a reactor temperature between 55°C and 61°C without stopping the reaction (an
additional 100 ml of hexane was added to the reactor after approximately 45 hours of reaction
time). Workup and removal of the hexane solvent afforded 460 grams of a second product.
Analysis of this second product by SFC indicated a broad molecular weight distribution and
analysis by HPLC Size Exclusion Chromatography using MALS detection showd a
Mn=1321, Mw = 1348 and a DI of 1.02.

[00126] The first product and second product were combined and analyzed by carbon
NMR and found to contain 0.0014 % methylvinylidene olefin.

EXAMPLE 1
[00127] Preparation of Propylene Oligomer Alkylphenol
[00128] A 2-liter glass, 4-neck, round bottom flask fitted with a mechanical stirrer,

water condenser, liquid addition funnel and thermometer was charged with 268.9 gm (2.86
moles) of phenol under a nitrogen atmosphere. The temperature of the reaction was raised to
130°C with agitation and approximately 6.7 gm of trifluoromethane sulfonic acid was added
dropwise via syringe (the reaction mixture turned an orange color) followed immediately by

787 gm (approximately 0.95 moles) of the propylene oligomer of Example 1B via an the
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Exanpl e[()&lﬁ] 32.1 i]s't]éi’tilonleng E%ha%cement of Polarization Transfer (DEPT) NMR was
carried out in order to determine the total amount of CH; that was adjacent to the benzylic
carbon atom which is attached to the hydroxyaromatic ring in the product of Example 1.
DEPT was first described in Doddrell et al., J. Magn. Reson. 48:323 (1982) and is available
on most NMR instruments. The DEPT experiment gives four separate NMR spectra for a
sample which includes: (a) all protonated carbons, (b) CH carbons, (¢) CH, carbons, and (d)
CH; carbons. Figure 1 shows only the amount of CH, carbons from the DEPT experiment in
the product of Example 1.

[00133] The integration of the region from about 49 to 51 ppm in Figure 1 shows that
only about 0.65% of the CH, carbons in the product from Example 1 are adjacent to the
benzylic carbon atom which is attached to the hydroxyaromatic ring. This means that greater
than 99% of the CH; carbons in the product from Example 1 are not adjacent to the benzylic

carbon atom which is attached to the hydroxyaromatic ring.

COMPARATIVE EXAMPLE A
[00134] Purified Propylene Tetramer Alkylphenol Calcium Salt
[00135] Branched dodecyl phenol calcium salt was prepared from the alkylation of

phenol with a mixture of branched chain C;¢-C;s olefin derived primarily from propylene

tetramer and the resulting alkylphenol had the following carbon distribution set forth below

in Table 1:
TABLE 1
Carbon Number | Wt. %
<Co 0
Cionn 6.6
Ci 82.7
Ciz+ 10.7
[00136] To a 5 neck, 3 liter round bottom flask equipped with a mechanical stirrer,

Dean Stark trap fitted with a condenser under an atmosphere of dry nitrogen was charged 607

gm (2.32 moles) of the above C;, branched alkylphenol followed by 500 gm of Chevron
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RLOP 100N oil. This mixture was heated to approximately 150°C and maintained at this
temperature overnight with stirring. The mixture was then cooled to approximately 20°C
using an ice bath and 48.8 gm (1.16 moles) of calcium hydride (CaH,, 98% obtained from
Aldrich Chemical Company) was added to the mixture in approximately 10 gram portions
with stirring. The mixture was then heated to approximately 270°C in approximately 1 hour
and held at this temperature with stirring for 8 hours. The mixture was then cooled to 200°C
overnight and then raised the temperature to 280°C and held there for 4 hours. The mixture
was then cooled to 230°C and maintained at this temperature overnight. The mixture was
then cooled to approximately 150°C and filtered through a sintered glass Buchner funnel
containing Celite® filter aid (dried overnight at 120°C) into a dry filter flask with the aid of
vacuum over approximately 3.5 hours. The resulting light honey colored liquid contained
3.82 % calcium. This reaction was repeated and the combined products were a honey colored

liquid containing 3.82 % calcium.

COMPARATIVE EXAMPLE B
[00137] Propylene Pentamer Alkylphenol Calcium Salt
[00138] Branched pentadecylphenol calcium salt was prepared from the alkylation of

phenol with a branched chain C4-C;s olefin derived primarily from propylene pentamer. To
a 2-liter round bottom flask equipped with a mechanical stirred, Dean Stark trap fitted with a
condenser under an atmosphere of dry nitrogen was charged with 705 gm (2.32 moles) of a
C;5 branched alkylphenol followed by 500 gm of Chevron RLOP 100N oil. This mixture was
cooled to approximately 13°C using an ice bath and then 48.8 gm (1.16 moles) of calcium
hydride (98% obtained from Aldrich Chemical Company) was added in approximately 10 gm
portions with stirring. The reaction was then heated to 100°C over 50 minutes and then
heated to 200°C for over 140 minutes and held at 200°C for approximately 18 hours and then
heated to 280°C over 1 hour and held at 280°C for 8.5 hours and then cooled to 230°C and
held at 230°C for approximately 14 hours. The reaction was then cooled to 150°C and
filtered through a dry, hot (150°C) 600 mL Buchner funnel containing a filter bed of Celite
and maintained between 110°C and 120°C with the aid of a vacuum to afford a product

containing 3.51 wt% calcium.

COMPARATIVE EXAMPLE C
[00139] Propylene Tetramer Alkylphenol
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[00140] Branched, principally, C;, or branched dodecyl phenol, was prepared from the
alkylation of phenol with a branched chain C,-C;s olefin derived from propylene tetramer.

The resulting alkylphenol had the following carbon distribution set forth below in Table 2:

TABLE 2
Carbon Number | Wt. %
<Cio 1
Cu 18
Ci 59
Cis 17
Cis 4
>Cis 1
COMPARATIVE EXAMPLE D
[00141] Propylene Tetramer Dimer Alkylphenol
[00142] A glass, three-neck, round bottom flask fitted with a mechanical stirrer, water

condenser and thermometer was charged with 896 gm (~ 2.7 moles) of propylene tetramer
dimer and 82.4 gm of Arnberlyst® 36 sulfonic acid ion exchange resin. This mixture was
heated to 90 °C with stirring and then 753 gm (8.0 moles) of phenol was charged to the
reactor. The temperature of the reaction was increased to 120 °C and held for 24 hours. The
temperature of the reaction was then increased to 130 °C for 1.5 hours and then allowed to
cool to room temperature. The reaction mixture was then filtered with the aid of vacuum
through a glass fritted Buchner funnel. The resulting filtrate (1721 gm) was fractionally
vacuum distilled (10” x 2” Vigreux column, 10-50 Torr, temperature programmed from 111
to 180 °C) to remove unreacted phenol and afforded 1079 gm a bottoms product. The above
alkylation reaction was repeated and the combined distilled bottoms product (1721 gm) were
fractionally vacuum distilled a second time (10 x 2” Vigreux column, 1.0 Torr, temperature
programmed from 100 to 195°C) to remove any C,-Cs alkylphenol and afforded 675 gm of
the purified propylene tetramer dimer alkylphenol:

[00143] IR 745 cm-1 (ortho-alkylphenol), 825 cm-1 (para-alkylphenol); FIMS analysis
showed the presence of C;¢-Cs; alkylphenols; HPLC (5cm x 4.6 cm 5 pu C8 Column, 78:22
methanol: water 10 minutes then 85/15 100 % Mecthanol for 35 minutes at 1 ml/min, 2

microliter injection using a Fluorescence 225 x 313 em) showed 3.05 weight % C,-Cis
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alkylphenol present; Adsorption chromatography (Silica Gel SepPak®, hexane, then di-
cthylether) showed the propylene tetramer dimer alkylphenol contained 88.0 weight %

alkylphenol with the remainder being unreacted polypropylene tetramer dimer.

[00144] Assessment

[00145] Assessment of Pubertal Development in Juvenile Female CD® (Sprague-
Dawley) Rats was carried out after exposure to the compounds of Example 1 and
Comparative Examples A-D, administered by oral gavage. This assessment is a modified
version of the toxicology screen referred to as the “female pubertal assay.” This assay detects
estrogenic and anti-estrogenic activity as well as perturbations to the hypothalamic-pituitary-
gonadal/thyroidal axis during the course of twenty days of test substance administration.
Effects are detected via changes to the timing of sexual maturation (age at vaginal opening),
changes to organ weights, and age at first estrus. This assay is designed to be sensitive to
endocrine endpoints, but is an apical design from the perspective that it cannot single out one
particular endocrine-mediated mechanism.

[00146] It should be noted that the female pubertal assay is an apical assay that may
detect chemicals with biological activity upon the hypothalamic-pituitary-gonadal/thyroidal
axes. Chemicals what act directly upon the female gonads, such as those described as
estrogen mimics, would also be detected in a simpler assay known as the uterotrophic assay.
The uterotrophic assay is specific for estrogenicity. However, the female pubertal assay
should detect both chemicals that act directly upon the female gonads as well as chemicals
that act upon other components in these endocrine axes.

[00147] Briefly, the assay is conducted as follows. Suitable female rats, 21 days of
age, within the weight range were weaned and randomized into four treatment groups. Each
treatment group consisted of fifteen females. Dosage levels were determined and dose
volumes were based on daily body weight. Animals were orally dosed with a test compound
or the vehicle (Mazola® corn oil) beginning on day 22 and continuing through 41 days of
age. A separate vehicle control group dosed with corn oil was run concurrently with each
component. Clinical signs were observed twice daily during the experimental period with
body weights recorded daily. Beginning with postnatal day “PND” PND 25, animals were
examined for vaginal perforation. The day of complete vaginal perforation was identified as
the age of vaginal opening, and body weight was recorded on that day. Daily vaginal smears
to determine the stage of estrus were performed beginning on the day of vaginal perforation

until necropsy. At necropsy on PND 42, females were euthanized and blood was collected
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from the vena cava for analysis of Thyroid Stimulating Hormone (TSH) and Thyrroxine (Ts).
Uterine, ovary, liver, pituitary, kidney, thyroid and adrenal weights were collected. Body
weights, body weight gains, organ weights (wet and blotted) luminal fluid weights, mean day
of acquisition of vaginal perforation, mean age of first estrous and estrous cycle length was
analyzed using statistical methods, such as by a parametric one-way analysis of variance,
(ANOVA) to determine intergroup differences.
TABLE 3
Vaginal Opening and Body Weight of Treated Females

Compound Dose Days to Vaginal Opening Body weight at Sexual
(mg/kg/day) Maturation
Example 1 0 32.1 111.4
60 325 112.4
250 325 112.2
1000 31.1 103.4
Comparative | 0 34.5 105.9
Example A 60 28.3 104.4
250 279 96.0
1000 27.6 74.6
Comparative | 0 33.2 110.9
Example B 60 29.6 89.7
250 26.5 75.2
1000 279 77.4
Comparative | 0 32.5 111.9
Example C 10 333 113.5
50 28.3 85.4
200 28.2 83.4
800 28.9 73.9
Comparative | 0 32.7 109.7
Example D 60 31.7 98.5
250 26.9 73.9
1000 26.5 71.9
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2011/ 063113PCT/ US2010/ 057214 The data in Table 3 denonstrate sensitivity of
t he assaywoaodidfedaBent i at e anong t he conpounds i n capabiPCirtus2e10/087234 upt
endocrine function as nmeasured by sexual maturation.

The data in Table 3 demonstrate sensitivity of the assay to differentiate among the
compounds in capability to disrupt endocrine function as measured by sexual maturation.
[00148] Example 1, even at very high dosages, showed no evidence of endocrine
disruption as measured by a decrease in days to vaginal opening (See Table 3 and Figure 2)
or decrease in body weight at sexual maturation. (See Table 3). By comparison,
Comparative Examples A, B, C and D showed evidence of endocrine disruption. In addition,
the Comparative Examples A, B, C and D exhibited a decreasing trend in body weight, with a
significant effect at high dose rates, similar decreasing trends were also noted for regarding
the average postnatal day of vaginal opening. It should also be noted that potency does not
vary greatly between the free alkylphenol and the calcium salt (See Comparative Examples A
and C).

[00149] It will be understood that various modifications may be made to the
embodiments disclosed herein. Therefore the above description should not be construed as
limiting, but merely as exemplifications of preferred embodiments. For example, the
functions described above and implemented as the best mode for operating the present
invention are for illustration purposes only. Other arrangements and methods may be
implemented by those skilled in the art without departing from the scope and spirit of this
invention. Moreover, those skilled in the art will envision other modifications within the

scope and spirit of the claims appended hereto.
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18 The REASCRS AGROLANIO LAGhET B 1 MSLEND Hhewal: LEast aqug iy anched

ol ef i ni'¢ propyl ene off ure o fanc |n|c opylene
ol i gomdnBibitor, dehazing agent dernu151fy1ng agent, metal deactivating agent, friction modifier,

pour point depressant, antifoaming agent, co-solvent, package compatibiliser, corrosion-

inhibitor, ashless dispersant, dye, extreme pressure agent and mixtures thereof.

13. A process for alkylating an hydroxyaromatic compound comprising reacting at least one
hydroxyaromatic compound with at least one branched olefinic propylene oligomer having
from about 20 to about 80 carbon atoms in the presence of an acid catalyst, wherein the at

least one branched olefinic propylene oligomer is substantially free of any vinylidene content.

14. The process according to Claim 13, wherein the alkylated hydroxyaromatic compound is

a mixture of ortho and para isomers.

15. The process according to Claim 13, wherein the alkylated hydroxyaromatic compound

comprises from about 1 to 99 % ortho isomer and from about 99 to about 1% para isomer.
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19. The process of Caim13, wherein the at | east one branched olefinic
propyl ene oligoner has |ess than about 1 w. % of vinylidene content. 20.
A processwbantialeBpmBat i ng an hydroxyaromati ¢ conmpound coRpTIUGS2019/0§ )4

ol i goneri zing propylene in the presence of an ionic liquid catalyst to

provi de at_J] east one branched ol efinjic propylene oligoner having from about
20 to aléouTh?aeroe%ﬁswﬁorgt%ﬁe,gwﬁ%ﬁéi HheRE GF a\”@’g%t‘?‘_? OHEFOBY HRTRES CBIBPYH ¢
Pr OPy! &gt IRORI abodt SUbSLANLTPY] Yruld A8 afd¥rok] Ml 381G LM AN paitnd (b)

reacting at |east one hydroxyaromatic conpound with the at |east one

br anchasbrodref i ni ¢ propyl ene ol i gonmer having from about 20 to about 80
carbon atons in the presence of an acid catalyst. 21. The process
according to Claim 20, wherein the acidic ionic liquid catalyst conprises a

first Cl@ﬁPHfé%bce%ﬁ‘dco@rcﬁﬁ%Wdla@@%?%@ﬁein thBat fdabtnc HRARAPE DGR EEMRT
conmpound sel ected fromthe group consisting of alum num halide, alkyl

al um nuhgaaier b frgparbowiZOHa Rbels 60gadoglatapms. gal | i um hal i de, and the second
conponent conprising a salt selected froman amonium salt, a phosphoni um
salt, or a sulfoniumsalt. 22. The process according to C aim 20, wherein
the at 18 aBic oe:shuasoediag toCriimni3c wheepyiheneloabt e meinchas ofefiain @bpuéne20 t o
about 60 carbon atons. _ 23. The process according to Caim 20, wherein the
at | eastliggpsT radnises obPenchidoleippropxlens PligyRes i s a mi xture of branched
ol efinic propyl ene oligonmers. WD 2011/063113PCT/ US2010/ 057214 24. The
process of Claim 20, wherein the at | east one branched ol efinic propyl ene
ol i goneld. He® presss bh &imbBytwhtrain thedst dfast omybriaderd otefitieptopylene oligomer

has less than about 1 wt. % of vinylidene content.

20. A process for alkylating an hydroxyaromatic compound comprising (a) oligomerizing
propylene in the presence of an ionic liquid catalyst to provide at least one branched olefinic
propylene oligomer having from about 20 to about 80 carbon atoms, wherein the at least one
branched olefinic propylene oligomer is substantially free of any vinylidene content, and (b)
reacting at least one hydroxyaromatic compound with the at least one branched olefinic
propylene oligomer having from about 20 to about 80 carbon atoms in the presence of an acid

catalyst.

21. The process according to Claim 20, wherein the acidic ionic liquid catalyst comprises a
first component and a second component, the first component comprising a compound
selected from the group consisting of aluminum halide, alkyl aluminum halide, gallium
halide, and alkyl gallium halide, and the second component comprising a salt selected from

an ammonium salt, a phosphonium salt, or a sulfonium salt.

22. The process according to Claim 20, wherein the at least one branched olefinic propylene

oligomer has from about 20 to about 60 carbon atoms.

23. The process according to Claim 20, wherein the at least one branched olefinic propylene

oligomer is a mixture of branched olefinic propylene oligomers.
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24. The process of Claim 20, wherein the at least one branched olefinic propylene oligomer

has less than about 1 wt. % of vinylidene content.
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