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EFP1P. FIAFE AHERPRBI 310 Crabbes VBRI AR teps, prferably R

a,?&ﬁ.,*a?é am Brent Qﬁ& %@me& Q?Atlwm qq%dwmot be H and that if

R18-'aryl al kenyl, 8- cycl oal keny
citig-iady itoqmisuahtbeﬂgsls thazi 3%hef tredatallof\thé Baldndrigd groups; R,

het cl oal k I 8- het er ocycl en
it it Bl o Alitorept md mRShydroen o+ 4 1o, hgarbon alkyl groups,
8-aryl, R18-cycl oal kyl aryl,
péﬁ%¢%@¥erocip$ka ylaryl, R18-cycloalkenylaryl
[%_ n %ﬁ}g g{vgs %ls‘fr Xisb di?rle%iehae {oelru%?{cglihg oil formulations
cothPri %%ﬁb@fﬁ%@@f thel SyatiRitRshenol ether base stock(s)/base oil(s) of
g cyc oalkqnylhqteroaryﬁﬁﬂ nd ®) =)
R1”het er ocycl oal kenyl heteroaryl; or R15, R16 and R17
are wherein R 3 nunbers 0 to 5 substituents, mis O to
6 and nis Oto 5; R18 is 1-5 substituents
i ndependently selected fromthe group consisting of

al kyl, arylal kyl, heteroaryl al kyl, cycloal kyl al kyl,
heterocycloalkylalkyl arylcycloalkylalkyl

o, o o o

eroaryl al kyl , (A)
v-hoalkylalkyl,

o, o



hbt er ocycl oal kenyl heteroaryl, -NO2, hal o,
HO al koxyal kyl, -CF3, -CN, alkyl-CN, -C(O R19,
WO 8(0®pads - C(O) OR19, - C(O NHR20, - C(O) NH2, PCT/US2007/014893
-Q(OQ NH2- (O N(al kyl') 2, -C(Q N(al kyl) (aryl),
-C(O) N(al kyl)(heteroaryl), -SR19, -S(O 2R20, -S(O NH2,
-S(O NH(al kyl), -S(O N(al kyl)(alkyl), -S(O NH(aryl),
-S(0O 2NH2, -S( O 2NHR19, -S(O 2NH( hbt grocycl oal kyl ),
-S(O 2N(al kyl)2, -S(O 2N(al kyl) (aryl), -OCF3, -OH,
-OR20, -O heterocycl oal kyl, trcycloalkylalkyl

- O het erocycl oal kyl al kyl - NHR20, - N(al kyI ) 2,
Fd}l(tﬁf %) A%ﬂéi(éd Rith’ a[(\)% hadzﬁ}f&l' éﬁﬁ?@ﬁi %Q{r%( hh&¥d1 boil, synthetic oil

anﬂll-r[é(r@bhl(rahtiqda) odl preferablNephthyetic GiI9)shich ak ipplyalphaolefins and

Nﬁ't{ ;@‘?@ﬁ’géﬂa%tgx'l( ﬂé@@@y@m{ ofl Elﬁ)‘:(rgqupyennonal base stock(s)
a? ( a )OPS%% ek k}hﬁ%ﬁ%g %?g ilﬁggg)(aﬂa? base stock and/or

bas¢ bﬂnhydmdemxbd Rbkhddtcﬁl@xhhﬁlletﬂ/@afa@yﬁn ﬁiﬂ/dnsscﬂ{'&)tb dewaxed

ary I&GE het er oar yl al kyI cycl oal kyl al kyl
WaYe §éweha9$< sinsk kA, fadtsioil, vax Taflinatey and Fischer-Tropsch

erocycl oal kyl al kyl ,
et e?&gé é?é?’%%%"%gr‘%df etB%E:ycl ogl kyl , d d
het er oar

[ﬂ%ﬁe SIP(S%\%/% fnve VPH@%LSPB/@J ﬁ(ﬁg&ih&lmethod for lubricating
ehatpﬁﬁ&ﬁrﬁehhmrﬁg R®Yich8sh 'gyl mtreh{asﬁhgl intéfhél &|uipmkht a lubricant

cycl oal kenyl, Taryl cycl oal kenyl ,
which comprisey albaak hsmo}d/bashenlemmpvsm zkarqxhgetnc phenohc ether of

t@‘% Ebﬁﬁ‘ﬁgo‘%}/’c' l 5 nyc‘gpgﬁtsﬂngﬁ?{régﬁé ?)gﬂgﬁysyn etnc pMeﬂohc
e'i}?ér%ﬂF‘di—ﬁhﬂélwmnﬁéd’ lwlthCN §é&5’i‘id<t%§¥,|sfédﬂ and/or base oil and/or an

het er ocycl oal kenyl aryl, heteroaryl,
additi veat fifgdtivet amountydne oremere pqdbnahkgd additivesar y| ,

cycl oal kenyl het eroaryl or

[025]er OL ybticatike basde il anﬂﬂwé of teSemMaineftiGIs toingkizds (a)

aryl , al kyl Ialk ,  het eroaryl al kyl ,
feapn |abgpt<§,|tg|2r§))vf/€é rgbbt]? @QQw@ﬁykmore preferably 5 to 10 wt% of

ﬂ'ﬁ‘“@é‘? gcyc+ tF ti)f thﬁﬁﬁlg%% ﬁXﬁL %gla!fr\ék % h'}/g the second base
oﬁll%cﬁﬂpﬂsfﬁghﬁfcafmmﬂ @ﬁiﬂiﬁérﬁl 6 Jsyrthéti©ail layld. nonconventional oil,

Pﬁ%%lé?ﬁ%;ig ;ggégllﬁﬁl hfmbc %lygci,ggggxlmntwnal oil such as one or
eGSRl 18\dK88 N &1 ke

cycl oal'kenyl,
hlyat@someyihemhmytke(wid/oM%my velvaskd evily, feeds such as slack
aryl het erocycl oal kenyl ,  heteroaryl het erocycl oal ke

Ve faots, Olhm q@fﬁyate, Ersyher-g'y@ps(s‘ﬁ QFy'lﬂmgap(, most pref‘érably GTL
b%g% gtrog &y c for ‘%&311%%/39’ ﬁ%{? ga £ yF8r°¥ hydroisomerized/catalytic

(&xd/op %Mhb&ieﬁe@@ﬂ)ﬂvax)h ﬁ!earmy Gk dod/bebeseosity |
cycloalkenylheteroaryl

ro lﬁqﬁ#{‘% r
i@ : Tlﬁ@ r}%hhet er oar)}ﬂ E‘p?%i?ylg J‘a y‘glﬁ,rlﬁra long
chahealkyyatmaatiqhaﬂic)depond jahwsiloohldryib ahlqdd;tnonal base stock such

he eroaryl cycl Qat kyl al kyl_, a het er.o Ioa
la@ﬂm%fhaﬁ%wcg oG BN ap I, 7 Co-Coo alkyt methy!
nﬁg QHal kyl, heteroaryl cycl oal kyl,
terocycloalkyl, arylheterocycloalkyl,

het er oaryl het er ocycl oal kyl , al kenyl, aryl al kenyl,
cycl oal kenyl, aryl cycl oal kenyl

het er oar yl cycl oal kenyl, heterocycl oal kenyl

aryl het erocycl oal kenyl , heteroaryl heterocycl oal kenyl,
al kynyl, aryl al kynyl, aryl, cycl oal kyl aryl,

het er ocycl oal kyl aryl, cycl oal kenyl aryl

het er ocycl oal kenyl aryl , heteroaryl,
cycloalkylheteroaryl heterocycloalkylheteroaryl

o, o - o, o e




aryl heterocycl oal kenyl , heteroaryl het erocycl oal kenyl
al kynyl, aryl al kynyl, aryl, cycl oal kyl aryl,
whedoenasys| oal kyl aryl, cycl oal kenyl aryl, PCT/US2007/014893
het er ocycl oal kenyl aryl , heteroaryl,
cycl oal kyl het eroaryl, heterocycl oal kyl het eroaryl,
cycl oal kenyl heteroaryl, heterocycl oal kenyl het eroaryl,
hal o, -CN, -C(=NR11)R15, -OR15, -C(OR15, -C(O OR 15,
-C(ONR 15) (Rlb), -SR15 , - %QMlema, -CH(R
15J(R16) , -S(O 2N(R15) (R16) C(=NOR 15) R1b,
P(C»(CR 15J(OR16) N(R15)(R16) -al kyl -N(R 15) (R 6),

[ | AthEds fi ;ﬂ %aﬁmtpb%@ners are well known The
N(R15)C(O)N(R1b( - CH2N(R1
pbéﬂ;ﬂ)q ethiifsRibthe(Eyaziples of mmwa(ttqm&: prepared by the reaction

R e RO R e
MS: l%é 8;%%%&9& {(B% %I' %ﬁ'ﬂﬁécﬁ %éﬁiﬁ)&lt}’l bromide,

-lﬁ(tﬂ Bﬁlﬁldeaﬂdnaﬂmﬂmtlyl beayhidef n{lhmyhbkqm;dea Byinettylphentyl

bgcg%le ogy%tk‘bﬁlhei‘ﬂ g@é’wé) a k%ﬂtgwoggpgy%ﬁlgmxyl bromide, decyl
E&%ﬁfeoﬁ{d’ ?lkep kY lc@%%qn% F\S’&Cy gﬂ?ﬁdh‘?{?ﬁ&’é &drk¥lso be

teroaryl het erocycl oal

used.| Oyledraalitable hydxtoearbyl deriyatives drglknown to those skilled in the
heterocycloalkyl aryl het erocycl oal kyl ,
teroarylheterocycloalkyl al kenyl , aryl al kenyl

stl oal kenyl , iv_l cycl oal kenyl
[028]er cArphase ttans emalysthemeab@;hﬂ wdkéwtable phase transfer

Bl LR L AR 5P the, rRSh SR 1R CIRGNSH BPLLERY! eited to
qiglei#§ drhMdhkithdHalides Siich Qﬁiétﬁﬁ’détﬂyﬂhmomum bromide, tetra-

het erocycl oal kenyl aryl, heteroaryl,
cﬂwdammmumebmpyteh'apropylammomum bromide, tetrabutylammonium

blﬁ(gt%le galr[%gbrkékv {ET oar gal k Ql% 1ngﬂerec)6rrespondmg
&H&%ﬂﬁﬂﬁﬂbﬁmnvem&ﬁiebtcuh%@kﬂe ﬁwzﬁtltut ed by 1 to 5

R22 groups i ndependently selected fromthe group

89151 SThOBoR! Kiflers BE MBhyio SLRA085 L Bhdred by the

rédcyion)ot] tha By #l@éﬂ@k wittea ﬁ'ﬁﬁﬁfry |o<f yﬂhlk&l sithafdnmates on an acidic
aryl het erocycl oal kyl al k

lmmlmgyuﬁ@pe rhi§ @nfabpﬁ ys amxfplarbyml@éal% §or large production of
llxgr}/oﬂc %.h %/ﬁ(aﬁ 1? %lﬁil‘?ﬁ{% the/ férﬂ‘?zl oli' waste products. The alkyl

erocyc ary erocyc

gi‘@i;fsf dathé dil@lﬁ@ﬁo@ﬁtﬂtés&fﬂnh)é sarﬂé bEﬂerreﬁt amdisddected, from the

cycloalkenyl arylcycloalken
greuns mathyll @yar oBtheeRyl, tsqmp@yl@byaloapkew tert-butyl, amyl, 3-

o gL YR el D ESOR OB PREGAZ 11

peatyd) Deyethokil kpenyly |cycmhek3blahkle&ptylar5yh1,ethyl 1-hexyl, 4-methyl-1-
het er ocyc| oal kenyl aryl , heteroaryl
h@yxl 5206y, Hea-Ocbdy %ethyie%@msxy@rm»ﬂydmcaﬂquﬁcyl decadecyl,

gy ieRak 5?#&?#&' hg’%f%mﬁ% By "o oR 15,
[0&](0) N&'Ff ﬁlgéo ic egte@ 3 SIM%\) g)can]bedé% arsaddigive in or as

a lE%QlSJ C(aéé él&ﬁlﬁﬂq%gll% 8&?%(:?]1?} 1ubriddhtd, indldediay 6its, €gear oils,

coftifitessSoRDI (il fdpiRc Idds( Rikse] autoﬂd!wel?m?s and other lubricant
- CH2N(R15J(R16J, - N(R15JS(O) R16, - N(R15) S(O) 2R16,

- CH2- N( R15) S(O)2R16 -N(R15) S(O) 2N( R16) (R17) ,

-N(R15) S(O N(R 16) (R17), -N(R15)C(O N(R 16)(R17) ,

-CH2- N(R15) C(O N(R 16) (R17), -N(R15)C(O OR 16 |,

- CH2- N(R15JC( Q) OR16, -S(OR 15, -N3, -NX2 and
-S(O2R15; R3is 1 to 5 groups independently sel ected
fromthe group con3| Stl ng of H, al kyl, arylalkyl,



het er ocycl oal kenyl heteroaryl, halo, -CN, -OR24, -C(OR
24, -C(OOR24, -C(ONR 24HR25) , -SR24, -S(ONR
wQ2asee5y8 - S(O) 2N(R24J( R25), - C(=NOR 24) R25, PCT/US2007/014893
-P(O (OR24J(OR25), -N(R24J(R25J, -al kyl-N(R 24) (R25),
-N(R24JC( O R25, - CH2- N( R24JC(O) R25, - N(R24) S(O) R25,
-N(R24JS( O 2R25, - CH2- N(R24JS( O 2R25,
-N(R24) S(O) 2N( R25) (R26), - N(R24) S( O) N( R25) (R26) ,
~N(R24JC( O N( R25J(R26J, -CH2- N(R24JC( O N( R25J( R26J,
- N(R24JC( QIOR25, - CH2- N( R24JQ ©) OR25, -S(O R24 and
-S(O) 2R24; and wherein each of the al kyl, arylal kyl,
appli&dtfisY | PhéPhenolic ethers of this invention are excellent solvents for
cycl oal kyl al kyl , het er ocycl oal kyl al kyl
pala;lad;dui\cesl suphaislaphwdaeaddmaneyj mytm:odamyl derkylsifiers, extreme

| het cl gal kyl al k
Fre% IRRED ey tanis dejdrgentys VIdgargystey patifoam agents
xgﬁ,y,qua.; {&%{.E?PHQ% ryI cycl oal kyl ,

terocyc eterocycloalkyl

@‘J Zﬁzé Rg gl;%?gfgthﬁy ibgﬁaul)(r? g}{e hse%{lyzllsai)gs%ngfcl)cks/base oils

pBesEehndaY E%s@%id&@léhd/d?@s@idﬂ?ﬁ%@ﬁ\' difinné oils ( asolme and
aryl het erocycl oal kenyl, heteroaryl heterocycl oal keny

digskl)npariner };abalckmsyiqduatqal oilsy gearapiksy camprressor oils, hydraullc

oS, AR S B A digr FALEH SSPEA s such as greases.

cycl oal kyl heteroaryl . heterocycl oal kyl het er paryl
Q%ﬂ oalhe wpexpecied yhility gﬁgme synthetnc p enolic cthers is based on the

SO A R S B b

s6Réngy ohamcteﬁbmemmwtdwera&ilmhmhs‘ mmpaﬂed tg romhq:r synthetic
consi sting of alkyl, al kyl heteroar}/l al kyl ,
ngzygqlglapkslp as quylatﬁgp@p éﬂqqs:aq,q( g well as thelr f possession of

gE’Ml X6 eHchyct:l@é F{dﬁerﬁ{g eroaryl cycl oaI kyl al kyl ,
l@ﬁ)?i%?l‘é'&rﬁ% SHSSAERLS Be pmeBPeT By bk Anitine poine

(J&stmqw Pi)oeﬂ.wlaml?ﬁé’ b&‘f-ﬁ F@) R?ng@f‘uﬁﬂasc stocks such as polyol
het er oar yl’het er ocycl oal ky al kenyl , aryl al kenyl,

estery W«argdllenasqﬂveycy bal arerguite aggressnve/detrlmental to seals. It

hs PPrRest oy ea foung Fiat B SyEFpP RDEB bibershaveday aniline

p%kr{ﬁ! b‘?CT‘.‘»ﬂlﬂrKMW&se czﬂ’ tl‘lk:o ﬁ |é§éﬂ§3ﬂtﬁh}i{'e the good seal

het erocyc ,
chetpatibilytyl af:thk aﬂyjlateyll naphdtaicmrvyh;ch have higher aniline points.
cycl oal kyl heteroaryl, heterocycl oal kyl het eroaryl,
[gy‘lql oaL&Bﬁysh Qflcfafmblathﬂk %b?giﬁdlﬂ Iukée@ﬂtheﬁepnamlemers of
al o, - -
this Rx}yer@(qg typxqaflly cqg(tg;xN( ﬂg‘(.; \p)@Rgg)mor a secog@@qqepgll or co-

Rt AN s s e

adlitRe4JC( O R25, - CH2- N(R24) C( Q) R25, - N(R24) S(O) R25,
-N(R24JS( O 2R25, -CH2-N(R2 JS( O 2R25,
{438 N il, non-
[0%%]3% ﬁ‘g%%%é)@(e(m geoo&c_ilz N @2%%0) N Riz'ré)ﬁ?-%neral oil, no
petsoRAdn Gydy 6¥azbon oils2sytIRGiD GXIQMBMQIB(@)WI bast oils.

-S(O 2R24; R24, R25 and R26 are independently sel ected
[bseM t hew%@kﬂhg‘é%ﬁh&tlbﬁﬂ\%)f)add , statk(s)/bage yil@is®ilown in the art.
heteroarylalky , cycl oal kyl al kyl ,

Base stesky is| defired) as| ﬂ(WbrlCanWQinPthPdPR‘iﬂ by a single manu-
het er oaryl cycl oal kyl al kyl , aryl het erocycl oal kyl al kyl
heteroarylheterocycloalkylalkyl, cycl oal kyl ,

aryl cycl oal kyl , heteroaryl cycl oal kyl,

het erocycl oal kyl , aryl het erocycl oal kyl

het er oaryl het erocycl oal kyl , al kenyl, aryl al kenyl
cycl oal kenyl , aryl cycl oal kenyl ,

heteroarylcycloalkenyl heterocycloalkenyl

T . o, o o, o



R27-aryl cycl oal kenyl, R27-heteroaryl cycl oal kenyl

Rz7- het erocycl oal kenyl, R27-aryl heterocycl oal kenyl
\NG&WBMGﬁmroarylheterocycloalkenyl R27- al kynyl PCT/US2007/014893

R27-aryl al kynyl , R27-aryl, R27- cycloalkylaryl

R27-hbterocyc|oa|ky|ary| R27- cycloalkenylaryl

R27-heterocyc|oalkenylaryl, R27- het er oaryl

R27-cycl oal kyl het eroaryl ,

R27- het er ocycl oal kyl het eroaryl ,

R27-cycl oal kenyl het eroaryl an@-

RA-heterocycIoaIkenylheteroaryl R27 is 1-5

U0 i SUROFAD pdEp S 18D e
leoationy thatimédty la, given enantufadtareris/patikylar specification regardless of

aryl cycl.oal kyl ai kyl , het eroarl\)/l cycl oal kyl al kyl ,
mgpgémgpq(w a;qg)pps A base oil 1s the particuilar base stock or

nﬁ?&.ﬁ‘éé? g Oaﬁ%}?&% gﬁg %&%{hc?tﬁ(yrf le%lulgr{ents of a particular

finésheddabritaink vil, prodydth GIIlﬂirﬂﬁm@ﬂgQﬁsk ¥tocks/base oils that are useful
heteroarylheterocycloalk I, al kenyl, arylal kenyl,
in- the RrEPRINVENtPR AL §RY lkaéﬁyqlls or co-base stock oils are natural oils,

|
SN TR oL L SERSARABSE ey vy e
oilk hypirlg a Kigémbky Milscos&iyydey ;tCl(wﬂ(k {/dsahyksured by ASTM D445)

heterocycloalk ary cygloalken g
iny theiapey Of ShPREA §9 apih Fls, BFSaFaply abott 2 to 50 mm?/s, more

AEUHBR) SERE 0957 s e, SRS A Hnopuenions

oildafd rhixitares thérdof cai\be als&d hnf&‘ﬂined@(‘@)rmﬁ or réi(eﬁh@dl (the latter
C(O OR28, -C(O NHR29, -C(O) N(al k 1;)4
is @@ Wrkas neclaimned orreproyagssgd@il )\)/ (Harefinsgrajls are_thpsmobtained

dnr %tg} W kyQ3%%%)1%hetﬁ(58M§%Rmnal§PHW used without

furtiiéd) ptidifretion. S(KRYseNhClady ! fbr exﬁﬁP)e shale oil obtained directly from
2NH( het er ocycl oal kyI ), -.S(O 2N(a QJ
retoptin e Rperakigns,(Retsglgum. qﬂrp L@@dlre hiroer petnary sistillation,

anﬁﬁ%g loﬂa%iﬂqngldi%ﬂfctly aﬁg ?ﬁi&ﬂ' 8%“9’ 1)1%0@4 Refthéd oils are

smN(lz&r tol thk loils)diSqiseed &Srydrﬁjeﬁhbd oils WKEESOrBERed oils are subjected to
NHO(O NF2, - NHOLO) Nl kyl ), - NHG(O N al kyl ) (al kyl)

°“NPEI“R‘W)W\’ tjeation arytransfomationy Siept &) NPRIGR 3t g‘ﬂwy""‘F

?%g{%ﬁ’}&(ﬂ% Raqﬁeldh{' t}‘ﬁﬂ‘)%(fwm( a}t{}ﬁ?n)éﬁvdnﬁcation

or U@ﬂbﬁoﬂ%ﬁe)@)praélés%ki(yné@d PidcksseRdnclude Aof xample, solvent

aryl al kyl, heteroaryl al kyl, cycl oal kigl al kyl

eh’é@‘éf%f@%@dﬂ@l@ﬁk‘ tlonarawct%rafanqny asthractwn filtration,

PREGH 1 Yo RLGA BN, Budo g LSRRI BRbEY b hed i

afd ybtaitieddosy bbﬂoesé’&tﬁfawgdds%%ﬁﬂé&bils but employ an oil that has
het er ocycl oal k arylheterocycloalky

bgen Pfqyaﬂwlhelsézocycl oal kyl, al kenyl,
aryl al kenyl , cycl oal kenyl , arylcycloalkenyl,
[M]er o@rqmpwh Ihdlk éWydnd Vedre rbwgd:batagmw base oil stocks

Al SR e o g2t YL el 1.061) O on
IEet oy ocym% L ﬁrﬁh 1D4SE QRIKS rl‘%'v@ray\lnscosny index of between 80

het er oary
te ¥20 aadlcpnbain greate;/thanr()at)&?/omlﬁjrcmid(qﬂ Jess tHranc00%%0, saturates.
cycl oal kenyl het eroaryl or
Greppdbbyse Parkehayaviscasity indexef between $0 to 20, and pontain
hqgt er oaryl al kyl, cycl oal kyl al kyl,
heterocycloalkylalkyl, arylcycloalkylalkyl,
het eroaryl cycl oal kyl al kyl, aryl het erocycl oal kyl al kyl ,
het er oar yl het erocycl oal kyl al kyl , cycl oal kyl
aryl cycl oal kyl , heteroaryl cycl oal kyl,
hetbrocycloalkyl arylheterocycloalkyl,




aryl cycl oal kyl al kyl ene, heteroaryl cycl oal kyl al kyl ene,
aryl het erocycl oal kyl al kyl ene,
whedoenasnpy/ | het er ocycl oal kyl al kyl ene, cycl oal kyP@ne$2007/014893
aryl cycl oal kyl ene, heteroaryl cycl oal kyl ene,
het er ocycl oal kyl ene, aryl heterocycl oal kyl ene,
het er oar yl het er ocycl oal kyl ene, al kenyl ene,
aryl al kenyl ene, cycl oal kenyl ene, aryl cycl oal kenyl ene,
het er oaryl cycl oal kenyl ene, het erocycl oal kenyl ene,
aryl het erocycl oal kenyl ene, -11-
het er oar yl het er ocycl oal kenyl ene, al kynyl ene,
ltﬂsrs%ﬁ{ &Y lellﬂ QE 0.G5%! iMfirr andPr4t Yﬂa@{ & 1 to 90% saturates.
eterocycloal kyl aryl ene, cycT oal kenyl aryT ene,
Greup THbask stddksrhavarayviscssityhaidex gaeateethan 120 and contains less

cycl oal kyl het er oary| ene, .
than ox to 9}(}%%; ﬁg{@f aad greater than 90% saturates. Group IV includes

I 0 . :
PRAPAPRIEHI S RuPUpapaRCHecksngluds base stogks o geluded
iRGrogpIHIV. i Fable depandearizey proyserties of vaetdobthese five groups.

substituted at 1 to 3 hydrogens by 1 to 3 R2 1 groups;

and R3 1 iswherei TABLE & Busé StocRPréserfes23XR23) ) -,

2 ((C(R 227 D22\ N _((CLR22) ((R22\) or ((C(R 2NN

] \UXA
). -. |n|&Heowaes aspect Sulfur | nvent i diviseositydndexy a
harsmieUt i|ca90%aARs! t i ON>aNOI%iagdng dt> Beasd <ane

Y
AP, o2 otrtand,  Cool RAOD0RRT, T 58 Bud5a2g,
Cc
Cc
f

(oY)

b AN

oéﬁ’upsléls t{ [e90étandd of ilHIS.iQaﬁ)?c%raqdaspng V20 pr ot eases
DORSUPSTVY | PN dipidofifindgPAD)| east one conpound of

TLI| I 1O atient .4 n npeed. o1, S n { I
s ésgu‘gl Ly A’Al‘rflgﬁ:er {)as‘? eorl\lftst%(‘:ks élot fHcludddd in i@vsr{? ﬂe I;l,:g}_ I\
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DETAI LED DESCRI PTION: I n general, it is understood that
di val ent groups are to be read left to right.

wee@Bmeorsegsl conpounds of forrmula | include the pO/US20TIEI4893
structures: Preferred conpounds of formula | are those
conpounds wherein Rl is H, alkyl, arylal kyl,
het eroaryl al kyl , cycl oal kyl al kyl
het er ocyl ocal kyl al kyl o r cycl oal kyl or nore
preferably. Another group of preferred conmpounds of
formula | are those conpoundd2wherein R2 is H.
Preferred compounds of fornula | are those conpounds
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R5is H R3is H alkyl, aryl, aryl substituted with 1

to 5 R2 1 groups, heteroaryl, heteroaryl substituted
wowRaR/0@25»0 5 R2 1 groups, cycloal kyl, heter ocyrtDub2091/014893
hal o, -OR9, cycloalkyl, or -SR19;R4 is H al kyl, aryl,

aryl substituted wwth 1 to 5 R 1 groups, hqgteroaryl,
heteroaryl substituted with 1 to 5 R2 1 groups,
cycl oal kyl, heterocycl oal kyl, halo, -OR9, cycloalkyl,

or -SR19; R6 is H, alkyl, cycloal kyl or

cycl oal kyl al kyl ; R7 is aryl erl8,- heteroaryl ene,
cycloalkylene het er ocycl oal kyl ene or al kyl ene,
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As used above, and throughout the specification, the
follow ng ternms, unless otherw se indicated, shall be
wapasnexsed to have the foll owi ng nmeani ngs: " PatT/e81007/014893
i ncl udes both human and aninmals. "Mammal " neans humans
and ot her manmmalian animals. "Al kyl" nmeans an
al i phati c hydrocarbon group which nay be straight or
branched and conpri sing about 1 to about 20 carbon
atons in the chain. Preferred alkyl groups contain
about 1 to about 12 carbon atldms in the chain. Mre
preferred al kyl groups contain about 1 to about 6
carbon atonms in the chain. Branched neans that one or

[Oddle | AHerlenes pryidegpalymers ard intsrpedymers and their derivatives
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one to four of the ring atons is an elenent ot her than
carbon, for exanplenitrogen, oxygen or sulfur, alone
or in conbination. Preferred heteroaryls contain about
5 to about 6 ring atons. The "heteroaryl" can be
optionally substituted by one or nore R2 1 substitue
pts mhlch may be the ‘sane or dlfferent and are as
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a nitrogen, oxygen or sulfur atomrespectively, is
present as a ring atom A nitrogen atom of a
whedoenaeArs/l can be optionally oxidized to the PCT/US2007/014893
correspondi ng N-oxide. Nonlimting exanples of
sui tabl e heteroaryls include pyridyl, pyrazinyl,
furanyl, thienyl, pyrimdrnyl, isoxazolyl,
i sot hi azol yl, oxazolyl, thiazolyl, pyrazolyl,
furazanyl, pyrrolyl, pyrazolyl, triazolyl,
1, 2, 4-t hi adi azol yl, pyrazi n15-pyri dazi nyl,
quinoxalinyl pht hal azi nyl , intdazo[l 2 a] pyridinyl,
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csewanmsmmé%f Tf‘eﬁw@ﬁw ey forexampletrigsesyd phosphate, trioctyl

A TR

B30T AR 5%, SRR oy e IRPUD BpRERRL 4Brk°

déﬁhaﬁyég |a«;,dqngllml kenyl s include cycl opentenyl,
cyclohexenyl cycl oheptenyl, and the Iike. hbnlln1t|ng
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bond. There are no adjacent oxygen and/or sulfur atons

present in the ring system Preferred heterocycl enyl

rings contain about 5 to about 6 ring atoms. The

prefix aza, oxa or thia before the heterocyclenyl root

name neans that at |east a nitrogen, oxygen or sul fur

atom respectively is present as a ring atom The

het er ocycl enyl can be optionally substituted by one or

nmore ring system substituents, wherein "ring system

substltuenf IS as deflned above The n|trogen or
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groups include 3, 4-di hydro-2H pyran, dihydrofuranyl,
fluorodi hydrofuranyl, and the like. Non-limting
wezaspbsonf a suitable nulticyclic oxahet er ocyerdBO§1007/014893
group is 7- oxabicyclo[2.2.1] heptenyl. Non-limting
exanpl es of suitable nonocyclic thiaheterocyclenyl
rings include dihydrothiophenyl, dihydrothiopyranyl,
and the like. "Halo" nmeans fluoro, chloro, brono, or
i odo groups. Preferred are fluoro, chloro or brono,
and nore preferred are fluordéand chloro. "Hal oal kyl"
nmeans an al kyl as defined above wherein one or nore
ro ' Aafa! .
(O] 23 R enitnd O scb Koy B HlckY afia /b7 b oils
incHedecone yr it lof la"'mixrareso fbaserstackispdridZosbaser ¢il @) derived from
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different; and are as defined herein. eni t'rogen” or
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as well as there are no N or S-groups
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aryl is phenyl and cycl oal kyl consists of about 5 to
about 6 ring atons. The aryl cycl oal kyl can be
optionally substituted by 1 5 R2 1 substituents.
Non-limting exanples of suitable arylcycloal kyls

i ncl ude i ndanyl and 1, 2, 3, 4-tetrahydronapht hyl and the
i ke. The bond to the parent noiety is through a
non-aromati ¢ carbon atom "Aryl heterocycl oal kyl" neans
a group derived froma fused aryl and hbterocycl oal kyl
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exanpl es of suitable aryl heterocycl oal kyl s include The
bond to the parent noiety is through a non-aronmatic

w@aoosooeseg om Simlarly, "heteroarylal kyl" PCT/US2007/014893
"cycl oal kyl al kyl " and "heterocycl oal kyl al kyl ™ nmean a
het eroaryl -, cycl oal kyl - or heterocycl oal kyl -al kyl -

group in which the heteroaryl, cycloal kyl,
het er ocycl oal kyl and al kyl are as previously
described. It is also understood that the terns
"aryl cycl oal kyl al kyl ", "heteﬂ@arylcycloalkyIaIkyI",
aryIheterocycloalkylalkyl
h@‘Eﬁfa {ié\%}ﬁhgey Gl &ﬂv@ﬁﬁ@ﬁi‘lyéatal ic process m which normal
heteroary cyc "het er oaryl heter ocycl oal kyl "
" arparaffins quiaky a;xd/bx waxy( bych'acgalboynsJ ogl,lstightly, branched iso-
"heter cycl oal ken roc cl gal kenyl '

Fi e L AOaP KgipLpyfer molecular
) h‘%t'éi SechRA! t@ihﬂirt ¥l that th@eﬁrﬁil %ﬂyfﬂoaﬁl:tgﬁk{e Qfdék or base oil) has

"hete ycloa ky eroary aryr
'cyhd: desikeashpiddecepoar point;" het er ocycl oal kenyl aryl " and

R AR o e . A S 55 o
M‘*e%eeé*?@?“?%%%‘%zsa‘yﬁﬂ'iéﬁ%?é%%%téﬂe -’a%‘ﬁ%‘?f. g oY he wax

Pr atldch edn ghenipe removed from kleeweil; al kyl group. The bond
t t th h the alkyl. "Acyl"
gﬁre a&?gﬁﬁ}q%ignal@nt%fa qgl)}gqregég‘gt?o ) l@iﬁ?}p@é&@rgcgs& in which

V ar 1 ou S rou F;Islggr e );é&gk)ggél%ﬁﬁ raéﬁ gl gg | %d-gaf’é{;‘iﬁg‘ G}J] nverted
t 0 lyhreapangerhentfisomerizatibhimegrahtieed: ar fnony branched iso-

Preferred chs cont a | ower al kyl n-limt
ox DREHEES §thel PF‘&B?téalemS“ﬁ'ﬂ atasec‘?mqsia@kfy BFaHjring a subsequent

cyﬁawh'eox@z g BUAEIS e O s o
vvhlorlbasdﬂ exl)lhk.ythegdmmdl prodactypeuripaint)y descri bed.

-limti exanmpl es of suitable alk

MHE’%%‘E B&y:, 2SARBXYIC PHRGSSS HhYpich g)ﬁ%ﬁ%ﬁﬁ% on accompanies
QH& Sﬁ%%cﬂy ftation' %Bgaltb%n%,k B%ﬁ%nﬂ&g flabidrS

throu er oxygen. oxya means & group
derthydectarboms mto dighteryhyairocarbbyg, ofts:ocisrértmgjaﬂmmaiids.and/or

he bond h h kyl .
Ty e i (B eVt Pyt

| k i
BB nt LeTSODE KGR o kel MBI of
of mbmntmbilcx:o&bomloﬁ) atverp sel‘ébava cyia&}tkept;dcessawhm ina

optionally substituged, b one or nor e
sul?é‘tSqF Siept %r%wnéc pbagingde eatalys oe ﬁ?‘an%ﬁ‘ éwtwg sfffetugh

Ger O LIRS Gal B R Pliop ALl igerll) JTaAgh. pardifiand
Pr eslightlg ramcHeal mgpadaﬂ‘nm nté hoore hoheily ibmamﬂ;dd 1'separaffms the
phenyl and the al kynyl, consi sts of about

at Jgeulting erfaqiwta}qzy meg@ $sPagAe .ceﬁ&morsq! séfq‘?m easolvent
o the
par eng i E% %%%71‘?‘3%% gl}wgﬁ&gfgﬁa?p@%ér bon at om
jyhahe térfn@c‘h)eiirelsomradeky‘l‘xsomepdte” h?ebmiytyc kiewhkmle?’, ad.
i ndicates a divalent npiety, e.
et hyverrdewaate” referto the Mpgugﬁ gﬁ%lgﬁ:g b)1 ghe| rgspectlve processes,

un th the suffix "ene"
caﬂﬁgégsg%ﬁ?%ﬁg%ﬁgé §u§§1ﬂpe%ew | east once at any of
t he hydrogens by R21 It is understood that

mul ticyclic dival ent groups, for exanple,

aryl het erocycl oal kyl ene, can be attached to ot her
groups via bonds that are forned on either ring of
said group. For exanple, The term "optionally
substituted" means optional substitution with the
speci fied groups, radicals or noieties, in avail able
position or positions. Substitution on a




cycl oal kyl al kyl, heterocycl oal kyl al kyl, aryl al kyl, or
het eroaryl al kyl noiety includes substitution on the

wo povg/omspg | on and/ or on the al kyl portion of tPET/JsmOP014893
When a vari abl e appears nore than once in a group,
e.g., RBin -N=C(R8)2, or a variable appears nore than
once in the structure of fornmula I, e.g., RL5 nay
appear in both RL and R3, the variables can be the
sane or different. Wth reference to the nunber of
nmoi eties (e.g., substituentsl8groups or rings) in a
conpound, unless otherw se defined, the phrases "one

kP" “BRSstodPYis z?gingﬁéaéﬂ s@dfred T al c'fBEd StocRSobfce?ind

ny noleties as emcally permtted, and the

detsebjectedttoansingld procossimgschemerind nodetingchpanticalares
is well within the knowl edge of those skilled in the
ar SPeapicatioispect to the conpositions and net hods

[ ; d of
D or BESSiPIsbBeHEE o or Hort BAEC sBBREHTEPIIN 1 can e
LA i S i A B 050 3
catd SrocesseR VAHEA hate M b&hBﬁ]etd@f&Q%?'cBheléﬁting normal

Ingredients in the specified anounts, as well as an
paraffios anddor ovaxyckydrosarbons byiregrrangemeint/isomieyization,ninto more

conpi pnation t speci fi i ngredients.in th
bEREBFd FsyParAd R TolPREA i, 13 colH BE YERaBiseioyfiupa e amount
of By EA8al T Phrifing of Mligfity Bidntfibd Mo phidfiRO pRsBhein the
issnmratediye oracking/ fragmestationl @, byn)ry drodewaxinggotedfect further
.J and |. J Lines drawn into.the.ring. system.Ys uch
isquerizgfioD apd,Sery)| S ICH A LIS AEVATINE OB dsRrBeratf. g reduce
att 3 bi: .
o P Ay /b SoIR RO 1S #AARUE i the
rebitationf thenpracesy déscribad imvalwesshpdreisomerizasion foliosved by
epicted at the ternmi.nal. end of the bond indjcates a
solUBr A8 @ iembination of Akvepb e RN Ay
AR R TR P sical by A0 B Wk GARE hyldhoisomerate
soias ti reducedhe predwsd poun poie. t ext, schenes, exanpl es,
structural fornulae, and any Tables herein is assuned

[055]ha\GTL haateyidi P matesial sothabaR derive dSdhiosie\ortiore synthesis,
val ences. Those skilled in the art will recognize that

cembingtion; iapsfarmation, rearranggmengrand/ar degradation/deepnstiuctive

1} ' ' .
pRgtescs YhRLEEOp, S Shu i R Bl B e Htginine
c6mpolinds eidiseelefitnby asfeedstockd sudhoad hydrogen, carbon dioxide,

structures: Wen, R8, for exanple is

canqoRTBPRPTENPRI) IRtgne, sthansy ethylemeracetylong, Branang,

PSR Botph gt Dyl ARURNRAER. YBL A ol
basd ¥ Afc GTU. Riatétialg sf Ribridating Wigswsitgahaf ark @emetally derived

are intended to be included in the present invention
frim hydreocashensder exdropleoyaxpsynthguizesd hydrocachons; that are

i cal i . Lj
i PGV BoRE Pt bhgtBls SartaSo BBt coRtPRRHRc
hRafsEendSorthining c6RIPORHAS andor WRIherts ak feedstddks. GTL base
Sol vates and esters of the prodrugs), such as those

swiek(s) andyorhaseroil(skinchudesgitaboiling indhe bihe o bodingrange

sé’;‘#g% éd%ilg&gg’ﬂatcd from synthesized GTL materials such as for example, by

distillation and subsequently subjected to a final wax processing step which is



i ncluding enantionmeric fornms (which may exist even in

t he absence of asymetric carbons), rotaneric forns,
wa@reospisesrer s, and di astereoneric forns, are PCT/US2007/014893

contenplated within the scope of this invention, as

are positional isoners (such as, for exanple, 4-

pyridyl and 3-pyridyl). (For exanple, if a conpound of

Forrmula (I) incorporates a double bond or a fused

ring, both the cis- and trans-fornms, as well as

m xtures, are embraced withi-d9the scope of the

i nvention. Also, for exanple, all keto-enol and

Lo . ¢ el .
clfir s BOR T e MO AR bRck A ok UE et
dewaringepiogdss) ge psoducetlobe dds iofredwctddvonpovr peint;syathesized

with a selection fromthe indicated,group, provided
wmoméata%sq%f%&%a ﬁ?‘§“wg‘?’rm1df9‘é¢‘§i‘?&iﬂ: Qfider the

g ARGl d EA TR B Sl chu) B BAAE SHRHo AR ol nyidfcarbons;
h@drddemaixedner hf divisemnerizeeiicat (and/op solvent )addvesxedd Eischer-
,Iperrri ssible only if such combinations result in stable

&

epgshdad) maperiak (i), hydsosashoms, ayaxyshydpogarhonscwaxes and

IS _ ' ful 4 st to
PSRl Ge R RlateR prborbly s BB 10
hyﬁaﬁtdmeriﬁéwtw(andmrﬁoi\mmwwhmd Fnllt‘ lhydfbogﬂidmao'r (cj)us

t herapeutic agent. The term "optionally substituted"
hydeadewaxed a1 ydg%emer@ﬁﬁ/&ﬁt (griselyent) dpwaxed.dir Tywaxes

r i T AR LB R devws .
Wy BEGER e efl o B EoldEiner ARy L (A RUSLIVSBR dowiplbd synghesized
waxeogranixturesftheseofo t he physical state of said
conmpound after being isolated froma synthetic process
[655]9- (fiT_PJBa%ersﬁﬁ;‘kgé)%%ﬁﬁdé%@il(s})ﬂeﬁ?édifr%_ 64! hfatérials,
combi nat i ont hereof.” Thus, the term"purified", "in
espacidlly; hyidoedewared, on hydmisemdrizedf cptiantliardolvmt)y déwaxed F-T

AT, e oo P el R Rbrogwanca, or
hpBRASSHRCALAEACRRART SORRME) BEWakE] Rk d¥iveRIHask BRIUR(S)and/or

he skilled artisan (e.g.,” chromatography,
basscoils) ar¢ Charactenized typibally ak baving kinemfafic oiiscusitpsrat tlp0°C of
to bg characterizabl e s§,andar.d alLytical
ficie ARPER A S 3P ABBH LM foTelRbBidTEN Alzay hfm”s to about
sé‘ihigl’)%?n%rw raﬂl% o AbPuis 3 /98 g5b Wrn?r{? , as
I S va

carbon’ as as heteroatomw th unsatisfie ences
exemphiieddyt a3 GIdh basesstoek derived byrthe hydtadewedng ori s

assuned t.o have the, sufficient, nunber dr ogep.
SR etiGaoR Farplpisor S0 VERE dem iz of Bl eRaRAich has a
kiH Pt Oisé‘oﬁ%"BPb{Skﬂxt'@mh?’f/éTEﬂlﬁ(W@hﬁ& Be\qgoositg'iﬁd&‘\? 8Pabout

that the grodp is in nodified formto preclude
130 oz greater.sPriderably thieowax steatrheniprocess ishysirodewdardng carried

o By SETRR £ HoR BRECAA R Rk Rrein o
IGBE’:'ngﬁE Wifdﬁsltg rbfers Fa ldas@emi&ilt! made py A[?_f’l@fwﬁl‘%%ﬁ)d D445.

standard textbooks such as, for exanple, T. eene

3 L . an o :
(6875 L HBE AR e Sk AT OGPy s

e5RdcRalOE HpdrdeRaxed] 6r By diofsonteridvdécdt {and/op solviefit) dewaxed F-T
any constituent or in Formula |, _its definition on

materaksderivadhase steck(sianséorieane @i(s).iandnthenhydrodewaxed, or
h$§§éﬂ%%r§%{l%d£&tf@h?ﬁ{}§§%é§m é(f)é»%gx&? Wakdertvi %a(aségkock(s) and/or

‘T on enconpass a pro
baSEBII(sY) WhidhhearsReaidd fbdsegtecit and/er basd bi¢ copginkhBbf this
anounts, as well as any product which results,

directly or indirectly, from conbi nation of the

specified ingredients in the specified anounts.

Prodrugs and sol vates of the conpounds of the

invention are al so contenpl ated herein. A discussion

of prodrugs is provided in T. H guchi and V. Stella,

o o ol e~ ~ A NN~ A Y a1




in Bioreversible Carriers in Drug Design, (1987)
Edward B. Roche, ed., Anmerican Pharnmaceuti cal
w@s®en0shs on and Per ganon Press. The term " pr oReTIg82007/014893
means a conpound (e.g. a drug precursor) that is
transfornmed in vivo to yield a conpound of Formula (1)
or a pharmaceutically acceptable salt, hydrate or
sol vate of the conpound. The transformati on may occur
by various nechanisns (e.g., by nmetabolic or cheni ca
processes), such as, for exagdPte, through hydrol ysi s
in blood. A discussion of the use of prodrugs is
PR Rey tler ootz (pftaily & Ading BRl PRHS of Sbout -soc
oﬁgoms prefetably abouta10°Cndii loweyansrdpreférably sbouti-150Cwy
Desi g ed. Edward B. Roche , Anerican Pharnaceutica
%%raéﬁﬂm@ﬁ rgﬁ&rw'élwgaa% -2 éégr lom;? angtyndes some conditions

AR AVnlee B8 PLlydints B Bp RIS TBEF IENER Ml yseful pour

pormt afﬂsowt -Be?(D owbbot A0°C émmdro mﬁhe@rsm, a%epix@@kf ug
can conprise an ester forned by the replacenent of the

ﬁ\yamg@ﬁerair@m bt prasticed f@) aghisyp the desirgd oy point References

niRly & Sk SHreC1e e ement Risge ST D, g imitar

atitoaiatéd verstoriar bon atons, 1- nethyl -1
(aI kanoyl oxy) - et hyl haV| ng from5 to 10 carbon atons,

oxqu.ér@ AL i BSsel (51 defiPed P%mm?ﬁﬁ'f (t)na}erials,

oxycar bony oxy?ethy avi ng
esmctauy laydmd;awﬁxedabh hiydrdisorhetikadyat:ahdfoylsokwenit) dgwaxed F-T

il Elyel Ry Fiaskie) Adhgn DaRa Y. en arhensyc v derived
b§§e‘¥l§ek(§) hhW/of Bhkéasugs«) rvmeu lchaweriewsmls hm/é,ﬁﬁ)ﬁ 51‘&'814’0

to 10 carbon atoms pht hal i d - crotonol act onyl,
characteriped yymbal&y ashdviplg viscosity mdlccs of 80 or greater, preferably

0 B B4 B B, o, o
&@cula%ﬁwésc a{@meaild {nle%orih atragg S’t&l@gﬁxdﬂéﬂ?ase 0il(s)

pyrro i di no- or norphol’i no(C2- C3
m@yrhel prefgrablyf 130 oo gpater nufre poeferdtdy (1B5 drcgrballcnsamheven more

pEafEeP 1 40 BF et ForeTrparlsgor Labehm Spok(aLaad/Bg fape oil(s
th3§ BERv¥Hidin G L Meﬁﬂ&r}x?ﬁzraﬁ%eg- QP:'r lsé ec%}l F-T wax

6) al kanoyl oxymet hyl anoy
gdnareliy }hbv& a(v(lﬁosftye)ldé)k afid30 or\gredteny | Re(eﬁences herein to

V‘s@éﬁal % d'ﬁ %Gﬁwmm%gﬁ%cm noyl , (Gi-

Qﬁ&]al kanoyl , a-am no(Ci -C 4)al kang/ arylawg and _ .

1059 i ﬁ@adghtlormth%lﬁaiﬁ he%ﬁ:ypclé(s)a o5 hese oil(@) @re typigally highly
b 35bbe SHiBHREL) ahBUERPOSSAL i AELSUGAGhb b Gratins

an(f’ﬁ@lﬁ@(ﬁb?al@fﬁﬂé ity tombiat@n\with Ylon(dyticrisépraffins. The ratio
resulting fromthe renmoval of a hydroxyl ﬁ oup of the

0ﬁﬂm naphthgnie (ren eyclaperanfﬁnhymtsn@m sughconplinptipas vamriegwith

R St tspaide oo, EGRBER EEEBaRT a"ls(}iang/m base oil(s

ty;ﬁ@dmmmweﬁflow SO AR MitoREh icBnidne, defichdllyEoMBinthg ess

a group such as, for exanple,” R car bonyl car bonyl,

thamrabov 1 0 ppyh, atidomer®typrically less thaseabout @dupemfeqmchwf these

U ot o LG S IBE ) ncror o

a-am noacyl, -C(OH)C(O OYl wherein Y1 is H (G -C

6) al kyl or benzyl, -C(OY2 Y3 wherein Y2 is (G -C 4)

al kyl and Y3 is (G -C 6)al kyl, carboxy (Cl-C6Jall Cyl,
amno(CG -C 4)al kyl or nono-N -or di-NN(CG-C

6) al kyl am noal kyl, -C(Y 4 Y5 wherein Y4 is H or nmethyl
and Y5 is mono-N - or di-N,N-(Ci-C 6)al kyl am no

nmor phol i no, piperidin-1-yl or pyrrolldln 1 yI and t he
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the like, and it is intended that the invention

enbrace both sol vated and unsol vated forns. "Sol vate"
wore@s®0BIphysi cal associ ati on of a conpound of pehiUS2007/014893

i nvention with one or nore solvent nol ecules. This

physi cal association involves varying degrees of ionic

and coval ent bondi ng, including hydrogen bonding. In

certain instances the solvate will be capabl e of

i sol ation, for exanple when one or nore sol vent

nol ecul es are incorporated irBlthe crystal lattice of

the crystalline solid. "Sol vate" enconpasses both

of) e B fe ByreiSGnliZ i n A Rlefing PER: T nflibhifeg
espadiginoF <l eax, inessehtdally kil. "Hydrate" is a solvate
wherein the solvent nolecule is HO. One or nore

[660}POUR &ffe&me}ﬂ%anhémMTFPBAW&W(S?%%FPsgé &1(s)

to a solvate. Preparation of solvates is generally
ckmprises paraffinicomatermtpthat cohsiSipredontindntly] of non-cyclic
.Phar maceuti.cal ScL, 93 3% . p01-61 1 (200 de gijbe
igqparaFiBs Andinby mIACT ABOUBIS ok S GRaraRbNS, T heseGLL base
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GRPIRARAEE R s BB BN Bl comsit o
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t t he desired t [ g
R et b BpPStiop S DeRT L Bl pEic e shaRtr DL i)
hiyareivwaixedeor Bdoisoierized/cae (/o $slvemt)) dewaked F-T material
sufficient to formcrystals which are then isol ated by

deriyed l&mﬁ stocksdsandawaxyderived ?&h@ﬁ]ﬁ@w,wmda%ifwﬁﬁzed/cat
|, 3
PR GIvERD GexEd Hare SRk IRH & R TSaBRGE20r o ©

hydesivRixatesEhfeefdcitéd iRMRBNPat. Nos. bIUSEPELE,090,989, and
effective anmount” is neant to descri be an anount of
6ttt forexamplenposi ti on of the present invention
effective in inhibiting the above-noted di seases and
[062]s Baxtistocky(s) amd/debaseoil(shdeaped fram vearsl feedstwhieh are also
inhibitory or preventative effect. "Effegtive amount” |
seva%lﬁ (fF Upr It thig INNENEPRCRTE; RRsa i flurds af lubricaling seosity
[ f . Pl
ASER it Mo of RYBHIInClp QYCATRRSdr Bl déWaed
waxyt feedstoaksioHmineral bilj howniiA€rat-oil, aod-pdirciepm) on aatugal
the desired therapeutic effect in a suitablﬁ
SpUtGeiginne o dRpdiatks Bchmsang of MorAr gy Ailslack wax, waxy
Fg@l%‘ﬁ d%&a@k&%dﬂ&ﬁé Wnaigpc??a? G Fa af&'h AatuPRhk&Y)-
ef'erence to a conpdu of Fornmula erein Is
hybolsrackates] thermaladracleates; ffoor il wax froht sodlléquediction or from

unl ess otherw se indicated, The Lern1saLL§§)", 13
shals| il o atheresuitablepineral alli pen-migeral oib nRBcPELFqlgum, or natural

i 6 [ .
DU ORL B8 e o oy B bt it
catsbrl hwrbeib £ abeut Qinpogredtepf preferablypabout @t e greater] dnda
basi c mpiety, such as, but not limted to a pyridipe
mixtynes @4 z»ec% isomgratedisgdewaxatgiase stock(m)angdéor %ﬁ&@ ‘HE?)»
limted to a carboxylic acid, zwitterions ("inner
[063] s"Slankyweeisithe ek medvered froml anyeeany hlydnogankon eilm

.nsal.t(s)" .as.used herei Phar naceut i cal | ept abl
ipclogine Syntfeis Pl suph pS FST PBan e el o A gee or
are preferred, although other salts are al so useful.
Salts of the conpounds of the Formula | may be forned,
for exanple, by reacting a conpound of Fornmula I wth
an amount of acid or base, such as an equi val ent
amount, in a nmedium such as one in which the salt
preci pitates or in an aqueous nedi um fol |l owed by
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dodecyl sul fates, ethanesul fonates, fumarates,

gl ucohept anoat es, gl ycerophosphates, hem sul f at es,
whepsamsst es, hexanoates, hydrochl ori des, PCT/US2007/014893

hydr obr om des, hydroi odi des,

2- hydr oxyet hanesul f onates, | actates, mal eat es,

nmet hanesul fonates, nethyl sulfates,

2- napht hal enesul fonat es, nicotinates, nitrates,

oxal at es, panpates, pectinates, persulfates,

3- phenyl propi onat es, phosphat?8s, picrates, pivalates,

propi onates, salicylates, succinates, bisulfates,

afidre BleFai RIS, SVER, vbliRR EriEal AR Bl buch as
nietyirethgl ketoyk IMBEK), methet sobatylketamsi(MIBK)] Héxtures of
Addi tionally, acids which are generally considered

&K.mapxtures of YR and telpepmavhide avorefsigerativedenaxing

B

| i G- i
1o bieq e, figBeREATOR oifile nAMBIANS ek as propane or
bute. ) Handbook of Pharnaceutical Salts. Properties,
Sel ection and Use. (2002) Zurich: Wley-VCH S. Berge
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are I ncorpor erein by reference thereto. Exenpl ary
by dgyideotsedting (and notchysiroenckimgd,cdst for cahinplé byet al salts
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1063 YR 157G s RN RTar s PR R pFSach Bl Hase

stScRRIndYOr bile Usi P dYes waht-isBineydte Bask sioaRiafidfor Basb dilyds used

am nes, piperazine, phenylcycl ohexyl am ne, choline, ]
i e claims isdptbe understaad as cmbraeing iadividual fractions of

he
7 bRt Stock XPUTr BI5E shalon G waR ived ygrodeparsd,or
h38fI1§SmeHEEd/Rat (aRdRdT sdlveht) Bewhtes base dockBhd/Yk base oil as

ethyl, propyl, and butyl chlorides, brom des and
reasyyieriebin thei prodyctien progess, mixtyres fitworgn morg Gilfly base stock

aplyey bhie o WadliciBandgt o Rk Fotiven IBr&IBY el ph 5
hparitsstaerided/cho@ind@sy) solvem) Uywaked baksstoekgbadeasik flactions, as

and phenethyl brom des), and others. Basic

wall aomixugenebong AGIWP O rOred9WodseRmMDt @1 base steeknand/or

I j . .
SRR T Byl Bfodol s, PR merizedra
(Sh bk yblvent) devixedbage stickeind/or bakeasihfraction(d) Withidie, two or
sul fates), long chain halides e.g. decyl, lauryl, and
morgdrigherctiseesiteG TLhbaseisteck améaror asedeld fractipp(s) and/or wax-

hal i des (e . g. benz nd_phenet byl braom d

el B akdcan B hy B Pueat M GRS Neny Bblvaxed base
statkeiHiP6r baselsil m@fiﬂﬁﬁ?tﬁ pEcthice 22@EBBbélb biendwhérein the blend
within the scope of the invention and all acid and
exhihitssnkinematic viseesitewtlinethgi afaresatd fesited gangeee f or ns

of the correspondi ng conpounds for purposes of the

i nvention. Pharnmaceutically acceptable esters of the
present conpounds include the follow ng groups: (1)
carboxylic acid esters obtained by esterification of

t he hydroxy groups, in which the non-carbonyl noiety

of the carboxylic acid portion of the ester grouping

is selected fromstrai ght or branched chain al kyl (for
exanpl e, acetyl, npropyl, t-butyl, or n-butyl),

al koxyal kyl (for exanple, nethoxynethyl), aralkyl (for




phenyl optionally substituted with, for exanple,

hal ogen, d”al kyl, or d -4al koxy or am no); (2)
wemoBoosbe esters, such as al kyl - or aral kyl subdDO§1007/014893

(for exanple, nethanesulfonyl); (3) am no acid esters

(for exanple, L-valyl or L-isoleucyl); (4) phosphonate
esters and (5) nono-, di- or triphosphate esters. The

phosphate esters may be further esterified by, for

exanple, a Cl1 O al cohol or reactive derivative

thereof, or by a 2,3-di (Cb-23yacyl gl ycerol.Conpounds

of Formula |, and salts, solvates, esters and prodrugs
[066 €qha FRYerfed EmboBithERY, thd @thOHB;éﬁalf oM Wh?th the GTL base

exanple, as an amde or imno ether). Al such
stowk( ) ramdyor Base wsl(s) is/are desinpd as @d FHE meateriab(iarhydrbcarbons,

the present invention.,K The_¢ oynds of For mul I .
Wy Hshrpess OB %W E: r;ilehary Ehfggpﬂsémlgpg?ssgwa,y belocheficially
| [ -
usEPFS: Fnfhostiihng the Recd frbft COfarid By GRS RE harti iRy one
em;rlpyin_gckn BT €anlyst eofnpyisiasg aveatalytic cobalticanpohartaofprovide a

L ncluding _racem c.m xtures, formpart of the present
highy éahlrl%.l?iwﬁaa@m alpha for producing, the meEn drrabla Bighess

o AP oA 1 e SORRE S R 13T i
as

tiog ard. fused ring, both the cis- and trans-fornms,
wel |l as m xtures, are enbraced within the scope of the

[06jeNtinGih FLO¥ ?‘&‘tﬁé.ﬂ@ deds,l ¥¥rithesis gas cOMpeRRRY @ nfikture of H,
into their individual diastereoners on the basis of

apd &GO ippatalydisally ivonvered intprhyidsoearbons and preferable liquid

t e ' d t [ slch for .
S ORMRAShs, PR PRI UG of iy WisPlin 158 befop hidnoxide may
besadly aangez fibiroabout'0as to A)BiitSis GRGreaypically witBih M range of from
converting the enantionmeric mxture into a

ahpulQ.drtedrit ard preferably fxom abewt O tRid-h. A ispyelbknowneF-T

i.cal | ' 2 Q.- ch il h
SGREEE e ASL] YEASRRBURE B S g B ¢ 5
fixedded] a Mhidized Ged Vr A6 AWIBITS oFdtdlpstvRirtities in a-Hy:drocarbon

hydrol yzi ng) the individual diastereoners to the
)

lawidn dl gystpightomatria mederatio firgol-Ts synthesis reaction is 2.0,

q
oip R B oy e s ot iing R EnEh PR RIRGh St as those
skilled ih K€ afti laiow. ENRE6bAMEIuFryClydrot &®oRSyhBiRB3isprkeVthe feed
use of chiral HPLC colum. It 1s also possible that

male ratierpbtheiH: 60 O intypically) abaug 2e)(il s (Thersyithesis gas

R o N e

add Iredcts in reséiitei 0Tl the pantistilae F-Or syntiésis bBfabRbRothHelurry
are included in_the invention. |ndividual ] o
liguid alsansliions effective todiopadroearbons, a podian okwhigh are liquid

X dally fr her,.d [ Sy .
of e /58 EandBok® Spls iR ephprEing by BBl TR aui.
Tel syatHiizedHy b bof diqatd &sepatfe@ fiord tRe Sataly3€ particles as
chiral centers of the present invention can have the S

fiirate yomengs seeh amfilteattosy, ialtbaugly othes sepmatieg rneans such as

R n i . T h r “salt"

cegtgﬁ’ng?tétndl? E:arggé lse ,-esfliﬁ‘%o(}qﬁate sgﬂ@'l%tsﬁgdllﬁ'%é)cqrgons pass out the
top'be drecaben!syntiRBR! ptabor aB Vapat, laloSO Wi @nreBéte@ synthesis
and prodrug of enantioners, stereoi soners, rotaners,

gas andwther gasoous feankion psathmwtss, Somearfithese oyerpeadihygdeocarbon
of the inventive ¢o nds. The present inv iQn al so
VBRBFITE REa SoRSeT tapid End SRS e M s B Poditbon
present invention which are identical to those recited
herein, but for the fact that one or nore atons are

repl aced by an atom having an atom ¢ nass or nass

nunber different fromthe atom c nass or mass nunber
usually found in nature. Exanples of isotopes that can

be incorporated into conpounds of the invention

. o o




Certain isotopically-1abelled conpounds of Formula (1)
(e.g., those |l abeled with 3H and 14C) are useful in

W@ oopowsgs and/ or substrate tissue distributi onPEEEs2087/014893
Tritiated (i.e., 3H) and carbon- 14 (i.e., 14C)
i sotopes are particularly preferred for their ease of
preparation and detectability. Further, substitution
wi th heavier isotopes such as deuterium (i.e., 2H) my
afford certain therapeutic advantages resulting from
greater netabolic stability-@#&:-g., increased in vivo
hal f-1ife or reduced dosage requirenents) and hence

li@get:ﬂl%rggé.gfrﬁb& etﬂgiiﬂié%@ ggn%l g&iﬁ g)?ﬁ?éeﬁltrelté %m&gledéf)ending

onpo’un S r can genera

op wdetharcrinotfsomeof the qundershd lepdrocaibonovsporohavobeen
cdinI osed. i.n % e Schenes .and/or, in the Exanpl.es

MBPIneARIR k- hydrocathangyathesipprqsesseenditions vary

S AR B E Lo aRAYAR b oBREE L8R8 lions
efféctha 1oufoaml hy driodatfons h@nﬁﬁisﬁ? nfoklyaC & par8ffirk] 6e. 2N Cs.-Caoo)
prodrugs of the conpounds of Formula I, are intended

andprsderably GaedParafting inpslurmy hydisarbamsynthesis presssnds

e PERiE Akebdyi Corh B EE b RtSa TR TR inglyde, for

exdinpketdmpéranires,pressuréPand Howlpgas spacelViélotRie’lin the range of
"phar maceuti cal osition" is also intended to

frome eha 2058301, 1K0-500 RskanshEA-4DAI00.M thrr W dewprassed as standard
Lt ' f , f
vORERIDAAL e AIPCONRR AL lRRfe (05, £afim) Befhout #volyme of

cAaRBe &Bﬁbd&fivélge Phe et “CLYyasusedhaftin 86 réféfltd hpddcarbons
‘fi\@ent selected fromthe I1sts of the additional agents
W

soearben muarkarrof greates than 4 but dogh aotiepl that magerial with

43R o LG8 preb R, BB Ko L carbon
niBed® nos ihfly' that hylisvaruits Havirgratelifnicedlus 8f tHeVdarbon
agents”. The bul k conposition is material that has not

nysbepmagethavede berpres¢nidonthat averyoeazben numbsr imthe quoted

ey ShIbhY P PROEA e e BRG] hactit e
chiRiRtdd G donditi o imORhith limRad o todwakt g8y Eltllméreaction

adm ni stering a pharnmaceutical conposition of ) )
ogsuss; and morgaefesablyswithge water gae shifbreastioneasurringeduring the

adm nikstration.of, t.he, af ore-said bul osition and
SR i ot i AlsD e Sl i bnghcf BERERL 0% Bnfi
cofti@on$tdachie @€ 8 Alpti KN@ViBast 0.8 3)raferablyng 164 00Vahd more

reacti on schenes show typical procedures, but those

preiferiabbyat lgastih 93, 30 94 10 synthesizd mere pfithemese desirable higher

d | b itable | h h d i
Rl e AR rRiPooi. “This P Bign AsbREsHap Aoy peocds
usifigd: cat41950 é(ﬁﬁ%ﬁ%ﬂfcﬁtalit-ié coﬁﬂlgboﬁaeﬁéﬂu €ThoseUkilled in the art

chromat ogr aphy: HPLC reverse-phase HPLC. RP-HPLC
knowthat byhalphatis gnmﬂlmﬁglyllypgmdﬁe@tﬁwpb@vsﬂhﬂwuitable F-T

T R e i e A
cdtaRAix! rhgﬁl}s such as Fe, Ni, Co, Ru and Re, it is preferred that the catalyst

comprise a cobalt catalytic component. In one embodiment the catalyst

comprises catalytically effective amounts of Co and one or more of Re, Ru, Fe,

Ni, Th, Zr, Hf, U, Mg and La on a suitable inorganic support material, preferably



l'ithium diisopropyl am de: LDA
1- (3-di net hyl am nopropyl)-3-ethyl carbodiim de
whyasoatsbori de: EDClI DI EA neans N, PCT/US2007/014893

N-di i sopropyl et hyl ami ne ethyl acetate: EtCQAc

N. N- di et hyl f or mami de: DMF net hanol : MeOH Et hanol :

Et OH acetonitrile: CH3CN acetic acid: AcOH magnesi um

sul fate: MySO4 copper iodide: Cul diisopropyl am ne:
JPr2NH Di chl orobi s(tri phe pyl phosphi ne) pal | adi um

PdCl 2( PPh3 2 ammoni um hydr oxi2de: NHAOH trifl uoroacetic

aci d: TFAbenzyI oxycarbonyl: Cbz tert-butoxycarbonyl:
0 ?i%vmat vor rﬁ}eg {oggg{‘ “‘ﬂﬂ'@ r&YREIRY metal oxides. Preferred supports
fd'leﬁocﬁitdlﬁln'grcamykty Icetdp;iset'htama,apdlﬂnylarly Useful catalysts and

N- hydr oxyl succi nat e TBAF; Tetrabut nmonj um Fl ouri de
theif-preparation are Jmemmand thisiratiye, 'aU%m Hplngyeraaples may be

u I n l. 0
(3510, RlBl PR BTN 0 s Qg deso et
4(6@Tnlangy A134898. Schene) Det ai | ed Exanpl e: Procedur e:
To a round-bottomed flask fitted with refl ux condenser

[06&] adile setiforthhbave, the . Voddy fE?:ld) froh Whith3h@ baSe 9t6&k(s) and/or
). 3.(1.04 g, 1.27 mol), 76.88 m_), and 80 nL
bmmKS) THare daxiteddn anyax oF @/aasa ced iffare gnigerad Dily gopgpineral

oftondh Mtk Eeurl! LELUER ekl LA ROMLEING M Gt BEGTL

on m X was oure

nexériag E&fefiﬁbl%{?’t’hﬂzﬁéﬁal‘} héi@h*ed&o(&@-qowﬂk) FaTmdvait prderably

over 2S04 he concentrated residue was purified b

has an inigiel beding-painkindye apnge emqméSOM°Fta®danm&rab y

bG8 b 555 6 BT S Aot U, 6 peolfh i wany
fded by APBELicd darinl TR RydroRRnsdtiAtione A PorioR Bf thd k-

sol ution was then concentrated and purified by flash

pe?ffﬁmng faedtis gﬂawyed((jtpllc\llom/b@mmsaﬁa@fﬁﬂoc smjerial. Hence,
uffink ity b8 Sy EBeBAORGRY T afrtfin SalBria) B vt Bl isptadeiny

cobMtaifiifig Isorflerabélbéilinglifdhé mbeloh Phfige. TITCatdlytié deWwaRifg is also
concentrated down and put on vacuumto afford 7 as

prastigad aflsnisomeninationspdeyvaxiggsseme of thoisomaratejisederyaxate

Hai’%@%/gyér%%ea%_%edﬁg q%\gelz goﬂﬂ% I%Zﬂf.(rgii d{.lng)ﬂgltE& %or#rggnonal

catalytidewaxifig. (Hjency'h IS' EberrEE )that&h@ £nldGboilihl pémtlﬁ“ tHe waxy
g 3.23 (s, 84 (s, 3H)- M ni
f(mei-loi(ﬁ l\ffloﬁﬁf%ﬁtl on t| me 2 32 mn.

[069] When a boiling range is quoted herein it defines the lower and/or upper

distillation temperature used to separate the fraction. Unless specifically stated
(for example, by specifying that the fraction boils continuously or constitutes the
entire range) the specification of a boiling range does not require any material at
the specified limit has to be present, rather it excludes material boiling outside

that range.

[070] The waxy feed preferably comprises the entire 650-750°F+ fraction
formed by the hydrocarbon synthesis process, having an initial cut point between

650°F and 750°F determined by the practitioner and an end point, preferably



The follow ng exanples were prepared in a simlar
manner as the above exanpl e: SYNTHETI C PHENOLI C ETHER
WO MBR0QADST BASE STOCKS AND LUBRI CATI NG O LS COMPRUSIONG 14893
SUCH BASE STOCKS M XED W TH CO- BASE STOCKS AND/ OR
ADDI TI VES Background of the Invention Field of the
I nvention [001J The present invention relates to
synthetic lubricating oils useful as base
stock(s)/base oil(s) per se, as lubricating oil
bl endi ng conponents or as add®-tives. Description of
the Related Art [002] Modern engi nes and ot her
. i 9 s .
B IS0, Wl BT e chlaf Bha 1rGSs vikiabRieXThpRled by the
ptictitivner édrctheayatlisis. ghech fractidnisgdre ire fapradatol egein as “650-
7:58{%6”:“ ures, lower friction, closer machined parts

st Sractiens’anBy|congast, 565079 °B efraptionsS aefirs ta g, fraction with

.q.. b . bri h . h o
R yispeafiet il FOLAGRN had 3R PRoibERHerER brtwegn 639°F and
7SOFFOWRHE Reds nYayTBé phycess@tlad thenstirdifiRtioh otids subsew of the
| ubri cants even when hi ?pgl y additized. Mneral oil

eptizefraction prepared by distillationyercother separationytechniques. The waxy
(AR Py BTN Blore I p2s e rRlB RO IR S4¥% an
prEreradly htsreRASE 98W1% pasaffiniehy @&échibons Eméay 8F WhiE hre normal

of synthetic lubricants such as pol yal phaol efi ns,
pataffinst fchasrnegligible amounts of sulfur and nitsogenctoropowrdse(e.g., less

st ocks and .palyphe et;her Q5] Pol vaql ters . hav
1550 s P ok eacif YA st MO 2008 Py miereBlY RS hER 000
Wb aha 6 prefitably RSs Man SUewpphi @fcéxi%bdjml ki8¢ Forhd of

at high tenperature in wet environnment, Teading to
oxy genaies dWaxyofeedp havingahessprapertiescand ussifohin thg process of the

.increase in |lubricant. visgosit nd a consequent i .
inkeEdiave ot appd& Rtinkar Ry BT BocBsc PR AL A having o
cafa éSBalf orfiponéntk s prRAohdPifdicated! Kyl at ed

napht hal ene, al kyl ated bi phenyl etc.) do not hydrolyze

pr i
(876, P B Dok Ut aRing (e BRBRELNESSUBPES frofS wany stocks,
evgs slagoeaxar Bt war, siayihd chayactétiked as anl isvapdrizaticmprocess. If
as been found ,to be_the al kyl ated arpmatj c of. choice, .

SPGR Wit 25S BAEA 28 i focgy thAYSHBY AGE 1 BR SpiestedkiOgg prefiminary
WSINRARERE hllal e AIAMbAC AR wEORHUEd (HFBRRAIed in the art
te rahicer(ey leveihpthiat biduld gffeativelyiaveid catabrst poisoding or deactiva-
hydrolytic stability (see U.S. Patent 5,602, 086), U.S.

- ph) oRed Eerpeye sylfursiand, 'agregewenalw\gaﬂw‘md%aw iy yeuld
PeTraete of i ni o5a .
oaC| di %m%%{% %ﬁl){:(g?gﬂ’é%ﬁzgklgéﬁ; hgg%ﬁ]enylhgg?}% .J;Strl&ed n

sabsequenvstepowif F4T tazesate used, bacheprelighiearyoreatméntgs not

tenperatures than.other. synthetic base stocks but are

requibrd Resase s IRdicasH AbQYF. sich WaneS BaYs Optjrace amounts (less
: ! : Lo e .

RETRENA 1 Fory GPFRig Bpieahy RSB 4bOY| PEpANS &I of sulfur or

nitrege edmpound donteat.oHovadviep semyé¢ hpdiodewaxing catalyst fied F-T

fluids. Olgé?,tl y Nt hehi | ubri catj nq%base stock(s)/base .
veaNes g he nptgpwrﬁ yeratreatgent o GreBPYekRYoxygenates while
%éj% A BATIIEGASE delifies HRERNERE TRORYAtAfhefikition or

hydrodewaxing process may be conducted over a combination of catalysts, or

over a single catalyst. Conversion temperatures range from about 150°C to



0% aromati c hydrocarbons. Simlarly, hydroisonerized
or hydrodewaxed waxy hydrocarbons such as sl ack waxes

W@ 2008/09259%xes recovered fromlubricating oil sSPODKS200¥014893
sol vent dewaxi ng), waxy raffinate and especially
Fi scher-Tropsch wax hydroi sonerized or hydrodewaxed
base oils (also referred to as Gas-to-Liquids (GIL)
base stock(s)/base oil(s)) are also highly paraffinic
and, depending on the wax source, as in the case of
hydr oi soneri zed/ i sodewaxed Fi23cher - Tropsch wax base
stock/ base oil, have essentially zero percent

, e ¢

BRI af Bt tires Fartif HoiBGIPSAPHS 20 OBIPY. IS process
nst bd doperated)imihedi presence of hydiogéenS anBdtydndgen patdial peessures
relates to mgﬁﬂdoethers of sul fur-containin

395 O bt 6P oAU HRa TR, Faticyal bySiaesnits hbydraarbon
Gk (45 RS APARAGH FRRF SrmaedTh, e ot ebf 10863300

nsit1ab{36 id £8,660°SCF/bbI)andnthewpace eelbcitgad-theféedstgk typically
properties, as exenplified by bisphenol sulfide based

rgngrs e abpus Ol o P LIISY eprgferably @dite WBHAV. n f uel
conpositions. In view of sone industry specifications _
(072} t i Fojlowingsany neededihydnedénitrogemnatianior hydrodasulfurization,

h resence. of sulfur, in the.nolecul e an he hi gh
1o By Blgp PSRt b e AR gh 64T HRER b Suckway
fedds! thé use an@mérphblis ﬁ?&ﬁfc&&ﬁn?ﬂ?ﬁ%is@ﬁ@ﬁ%ﬂ%ﬁ Batalyst, such as
hydr oxy 1-derived aronatics. [010] U S. Patent
ajube bydewrackiog (EBDGhcatalysts, fonexamplecatalystsicontaining Co,

r odu f. _a _carbonyl. conpound, preferabl.y an.acyl .
MW, o SetE o e AOPte Cie CHS PR lipf i atumina, or a
cAFNtA 1Pk JRidroYabRMI RitoisbiiRrizafibh icathl PstOpHTtrably HS8bMic

as synthétic lubricant base fluid or as antioxidant
cadysti ve when used in minor anounts of 0.01 to 10 wt %

in a mneral oil or hydrocracked oil |ubricant base

[073] d.Oflez ismaetizatiompcatalysts anaprioeesses dor hydrocraeking, hydro-
d%OHJ.JP Zggp 169867.dis§H,ses a refrigerating oil

WiRsing. ar de%lﬁ?g‘eﬁlizw terials and/or waxy majerials to base

r : 0] . .
i oyl ok im0 SopRAG e
4390401493 71309,e497BA 175 H9TP;584p6]200:382; 5754 6y14100 5,182,248;

53&%83[#%&4%883%%”&%% ?%Lﬁf@%}i@ﬁ%ﬁgsﬁﬁgo,sn;
674 8%p) B-%mspﬁ'oﬁ,d% | 6095508l %}68@,@9?%@%&9&9; 8%20,312;

i's C-C pd ene’ Wi th’one’"or 'ndre 0

6B T2 T 63835366, 647519605 561595299, HITT AQS &35 L; 923,588
stEBry d 3 BT BV B RE AT 16 Y B bsaB s
BARIR00537813 (BIER 0385838 (52 BRIBSESD (B2} 1 0668342 BY),

FTR UBD69TO(AB _alms%/_oa_l 6931(AllY,t WERDR406474DI(A2), WO 02/064711
(1S B8 020 by, Sy o PR VAR R 5005553 ) as wen
aﬁ‘aﬁIﬁ}ﬂighopat%&;jﬂﬁﬁﬁ,Qﬁh?,3'59,@"5'7‘3 44050, 1 g?g%;srg;_wo 99/45085

ricating ol ’is’a nixture of hond-di*-

anldkyiICn 99/205200s Rartibabarly Favdrabicoprocesses are idesdribedria Eurdpean
R3 are hydrogen or secondary .al kyl radic
R AP POIS IO 18 AP Sh TS CoPBHNGIH-T; WAk desgls are
delerified LS SPA2RNR! 4 88411991 90643 679, 804045, BEPRT60;

eaches a l'ubricating oil cbnposi’ti oh éont’ai ni ng a
QER099] 633Kt and GBT5,830. to 8 wt % of a m xed
anti - oxi dant conpri sing dial kyl di t hi ocar bamat e and
aromati ¢ am ne. The base oil can be a m xture of

pol yol esters and al kyl phenyl ether oil. The

| ubricating oil can also be turned into a grease by
addi ti on of thickeners. The al kyl phenyl ether oil can
be al kyl di phenyl ether, alkyl polyphenyl ether,



[014] EP O 466 307 is directed to synthetic |ubricant
base oils conprising oligonmers prepared by reacting
wo@r@s/oaseat al yst a C 0 to C24 linear ol efin w PCT/ES2007/014893
al kyl substituted di phenyl, diphenyl ether or anisole.
[015] EP O 438 709 teaches an engine oil containing up
to 10 wt % of an al kyl phenol al koxyl ate, or of a
bi sphenol al koxylate RL [ O (RROn H]mI| wherein Rl
is a radical of an al kyl phenol having up to 2 al kyl
groups of 6 to 24 carbon ate@8-or a bisphenol, R2 is
the radical of butylene oxide alone or a mxture wth
égopylene oxide, nis from10 to 1000, and mis 1 or
4]\ &ty drecarbopi copiversaon catalystpusafukin thercopyersion of the

ntstEy Rk SEtsEORid difcto B MR o i opasatigic ydro-

c&rdoh Hasé bl a@e |z)t6mé3édt2{l|y§ﬁes1%lh@s" ZSMBi zghenal, ZSNMc23,
Bi sphenol e., materials of the formula H

Z@MWL Zﬁé’l&a, é’e@%i&l&%ﬁ&, offictiss.rferticrite, fealise dicta,izeolite

AR SRS A AR §7 A BUOBIER, ARG G used
PG Ratlon, WIAN (GbuB VIl s i pirtiGulat palladiif or phitiom. The

viscosity index, soluble in water, |ow tOXI cit
qum MIbr mﬂ@di mayshe ingorporafesiinto theszeolise eatal)tstibﬁ congentional
tegg.gc es onposi tion useful as lubricant or fuel

H"ie§’e HUOBF*6Y208f oxi dati ve coupling of a
ture of t | east one hydroxy arq i ¢ conpound
-l@ﬁt ailRioRg e@%ﬁ? mﬁ'&tqoawgmse? thepaxyift ??ffsﬁ%ewabp 4
cORIReEY 3L c@ﬁl@n‘emona&f *’l?fe%thté’ BEtd #ﬁh ﬁﬁ%gfvﬁ'ﬁgtéa(ialysts in the
conponent contal ni ng east one aliphatic
prasendd ofikkydrogen h Inhnbﬂm enibbdimehgnhaprocess 6f predading the
tho to, an,  OH group .in each of (a) and

t
‘@gﬁaﬁﬁé@ ba'ég soks §9mn5tssa YE%fBPPIBF"%%BOIhmf’ deyaxing pusr a

s'%m%ﬂyéd%%er e| nRI s up ! &a.ﬁ\o?fg?r'bég%'b;@rhﬁbe{n? tl%%xy feed

cambe fitd szkﬁ; ¢atab/st t:e?mprlsmgéﬁkqup MiiDapptad ltgddeﬂélSMAS
SaBbi Prdve 1Tt adklE ectel sited FONAS, advernre erabh PyzsM-48
1r{ Qﬁ%]r oﬂe%t%fé‘{)lﬁfew? gtra%ggé?rf'%))t' EaG aSefull Ry Bf SR G bak Git

materi a
pibdictsi m(ap ehreaolnhinedy ICtatylgbeZSM-qsno descritiedOn WSB.5,075,269.
at ent 0, 350 teach s rara al kyl| oxyphenyl)
TS 4556 B Cavnp NI SesdedIM-08 Samity, o Raigly S5 b 252

C [
P Py henyP?@*%%ﬁ%@zﬁmtﬁ*gﬁﬂa’ég?%ﬁsg 9% of
elifnéndtes thel meedhfor any sEbsajuent|skphrae dewaxingntep.ni ng
from1l to 4 carbon atons. Description of the Present

[078] entA dewhlihg] stépewhér aeéded, myANbe acdmplsHedisiflg ofedr
| ubri cant whi ch conprises a basé stock/ base oi |

moserpf selvept de\y%mepat@l)ﬁWmansméwdmdethna pro¢esses and

5 B SO B TS0 R o,

d RIS on Rhé€ tended/ use3of the@ ID-7 5092 rmaverial presead ifithids not

group, nore preferably C3 to C 2 linear or branched

b@ﬁrkgﬂpagateé feom ph@htgh&b |b911mg mederiad prias taithe écvynmga aln

S8BT RSB RTS8 gl i pens

st ddwcetbne] inetR¢l gthgti RetonB{MIPK ) Raethyd isdbatgldkatone (MIBK),
different and are hydrogen or 1 to 3 carbon al kyl

mixggessof MEIKAYIIBKy ofmix{yreg pf MIEK/toluene and the like, and further




[023] The present invention is also directed to
[ ubricating oil fornulations conprising m xtures of

wao b@spyastdhet i c phenol ether base stock(s)/baserPOl/U§®)P7/014893
of Formula A mi xed with a second base oil selected from
mneral oil, synthetic oil and nonconventional oil
preferably synthetic oils such as pol yal phaol efi ns and
nonconventi onal base stock and/or base oils, the
nonconventi onal base stock(s) and/or base oil (s) being
exenplified by Gas-to-Liqui d89¢GTL) base stock and/or
base oil, hydrodewaxed or hydroi sonerized/catal ytic

c§ig‘lg: ngrﬁabﬁmgéégaqtgﬁwﬁ%é% BB'E_ﬁ éHQ[Fasg% g@#} &)lWhlch is

them separhted fronb dxesclvomkcomainiig hﬁﬁemb fractibf 2dicH hs?thc
present invention is also directed to a nethod for

rqfﬁmtec abthseafligatepisdypically fustherchilled i serapad syrface chillers to
t h
SO St B, SRR UEE Bt et
wreligrmiyldeoﬁrbeﬁs Glich hag prepdnie, sar\also e hsddrinoghich the
conprising a mxture of the synthetic phenolic ether
peromzamerale it mixedawiih: ega 1 lipnd propanse adeast & Ration of which is
oREFE Giro AT AbwAtn@ ATt bOmERLETS PYEIATRY Mt RE WK The wax

or manc I ng ovase ol

nsmephwt@@ fioim therdffinaR by filtv4ivn, Qﬁbrﬁﬁfm"els%ﬁﬁrai@h éif om
about 1 to 25 wt% preferably to 20 wt% nore

centeifugation, Fhe golys;m\xs;mm Strtm)eéyrmt toé"tr:he rﬁtﬁi'mgﬁ, g@unb is tlhen
SRsHBRAER 16 pEh G, e SreReR A g SRR bREnd SR BAE pRISS ifvention.

AIssIwellnaRwe i d:eﬁﬂl@zlllchdwa:d@lﬁg?flﬁvallﬁbh B nyhﬁhs&netdte fyielcted

as PAO and nonconventional oil such as one or nore GIL
widshy drogem uaﬂw presenesoin suitablel dowaningentalyst at conditions

e AESIAARE 0! Bl shERII BREARL" Ly Bvaing alo
cbﬁéﬂsr@f)@mdﬁ LR ytr6iR6fiferate1d lowexbo mBfet{ads, 3R ithe

GIL base stock and/or base oil and/or hy rodewaxed or

bmlmgdlasgﬂsefgar %gﬂ@c,émz;@o%nwmh ars] aﬁemaytedj&ﬁmm heavier
T
6452950 B% as® Sfock' Rt M lng 35E sfhcic rpl it srfPianptsg ipto two

oPincie bas@stobRs.N Sabéﬁihoﬁ T k¢ lcﬁvétsbdnhﬁgiﬁst@ﬂdl hﬁzﬁb
stock or as an additional base stock such as al

t ed
aeeaIp e athes paror .0 Gating rastionapn o the 630 1S AE S anaterial
. Cal kyl, et hyl hal ene. [ 027] The methods for th
"ﬁ?éﬁ%%{%@%ﬁ‘%&\? rg ZP: \[Nel | ! knoanmeThg ;heggl i ce

f the Exanpl t .
1% A A iV G et
h?ﬁﬁfl%’iﬂéﬁyé aﬁ@k}f&%ﬁblf‘mdﬁa{/ﬁich)ﬁbﬁ’ﬁﬁr@ dg@ §1d1418¢ lube oil base

Include but not limted to n-butyl brom
smckeﬁmltbqhydrmsmw@ niayohe y$edgr'5h¢s¢encmdn§hhpe Isclteyllve

b d h b de b
S IgRgY $igN5H Whisien sormbinp it al et dne PHABY fine etal
cBﬁ\gﬁhgﬁt hﬂ@é lSEeﬁ’ deflonsStrated dsriﬁeﬁill?ﬁr d@ﬂﬁxﬁ@ parsIenm dip
ocar byl chlorides can al so be used. Qher suitable
fimgtions andbyncldéc,lfmat:xmplqalfmiemwmbtdmmsZSMd IZ8M:hl,

Zf:?ﬁﬁ G5 Fr 2 B2 o friven a% tiels puf S5 10N and e °
s1lfb%5ﬁﬂ|3ﬁlogh6ﬂ5[ﬁﬁ‘€§ kSwi a8 'SH PO CRW%%%al!a%g)‘st Réflich has

aternary anmoni um hal i des su
been fouret twmnncxpﬂctdﬂip padesulanty effectiyé aompmisesm noble metal,

tetrapr.opyl. ni um brom de .
PREIGTHEY Pyl RO BB T GEo PP o S R P A
br om de and the like. The correspondi ng
tetraal kyl ammoni um chl ori des can al so be used. | 029]
The phenolic ethers of this invention can al so be

prepared by the reaction of the Bisphenols with a
m xture of trialkyl orthoformates on an acidic




ion exchange resin. This nethod is particularly

suitable for large production of the phenolic ethers
W@200800259810 m zes the formation of waste produckGr/uIive7/014893

al kyl groups on the orthoformates can be sane or

different and selected fromthe groups nethyl ethyl,

[i-propyl, propyl, butyl, /sbutyl, /erf-butyl, anyl,

3- nethyl-1 -butyl, 2-nmethyl-I -butyl, n-hexyl,

4-met hyl -1 -pentyl, 3-methyl-1pentyl, 2-nethyl-

-pentyl, cycl ohexyl, /?-hepty?; 5-nethyl-I-hexyl,

4 met hyl -1 hexyl, n-octyl, /so-octyl, 2-ethyl-I-hexyl,

C » .

s8Rl IOHRTML coiF Y b BERURFY, sl B Eypigl waring

caditiphe imdlude eti¢raperatdretihitbe rangemﬁ fromcaboud 4 00s600°FS a

o350l o LTS BT
SO ST 310 BTl 05 AR Gpicaty

caidietad o cdnhrem ho nsoreithin 40 evies and Ipeeferatdy \nmfnsré than 30 wt%
olar additives such as antiwear additjves,

obthe; hydraisemeratechaying ap ﬂ%ltlabkpﬂ@@%nb%Wéma@ of 698s750°F
todl'nﬁ&?fai Hifng BEIV ﬂ?“&.gm% %m'ngﬁgﬁ%{ﬁe ¥ anti foam

cortosron 1nh ors ke. [031] The

nol a ase
lst ckgﬁf;ﬁ%s% sk gl dRRe ot ShiaHEReBRob 0
hydrofsbihérizabcat{ o Balvet)dewaxedappt-dedved Bask stoek(s) and/or base
mari ne lubricants, industrial oils, gear oils,

od@hsdrmbemﬁ@al hyamapmsqsastts adgagtaengme cenyentiongy API

PRI T SR LA STR oA iy e v

addmtigecuslypaseiwith the ensimﬁqﬁvemomf stx&leGrrlu BSS@DQ@EI@@) and/or
superior thermal and oxidative stabjlity, better

basgl ail(skgan hay e sigaifieantlyshigherkingmaticnisegsities, ypde about 20-50

7 R PG i BN FonBasiiell EhBhiBtciar gt base oits can have

kivR&fatitViSCosiHicOap €o hBvutl Biipi A & POCC) %ﬂtd(ﬁﬁmeffﬁaﬁbroup 111
SoIvencXFggopertles are typically measur ed

bagei oilseantaave msmMcDeacOIs)tlesum/\maahoutd@ T3 ) fﬂat( U)Q°63 The

hl@%g&}lleema asﬁ;gﬁ% kfﬁsglég):}gglu ﬁ{aég oloc?(fs) %/or ase oil(s),

cAAPARITO AL IRbre limRtd kindnaeaVscodity RageWTG R Hénd Group
been found that the synthetic henol et hers have | ow

113 base stockG) r;nnd/qrm; ol(9) irseombinationavigh the, insgantyipyention can
pxe SVE% %?@ gingEﬁE%éthéﬁlg%&%qfaggL lg?gr?ﬁ&lag hé léﬂn?zint cla?nposntnons

t 034 b t | f | at
(8" s Jphe PrescphBvshiop e Or grmpHpLes o Britpfavakas
hi/d’t@:éiﬁhéﬁété?@&kt(%& RoRiehdeveBatds) Hweesteék@ afd/or @a?@éﬂ(s) one

oi |l or cobase stock and/or an additive ective
onmeue mixtures of the Gidilebassr stock(ahand/avbiase 0idés), Propojtutese

il BRTGrDIY iRUEES OF Git, Rots Hesk@) ARgfarLase piifiT.em
c&iflétl u@qshrﬂeﬂ ARIWARIIIPNShcIPBER sthéi(s) ARBBI bAsebill®) CaABR used

ricating base stock(s)/base olls is known in the
mﬁtrtheBammlnnankn vdthlefi¢ neohons othdr lhase stack(s)amdéordbase oil(s) of
r od a sin manyf act ur er the same
"g (Poﬂ ‘Bngat("F% E&T@Zﬁ’ﬁ B‘H SP'EQU’ C8urce or
nanufacturer s location) that neets a given
manuf acturer's particul ar specification regardl ess of
manuf act uri ng techni que or process. A base oil is the
particul ar base stock or m xtures of base stocks
neeting the specification requirenents of a particul ar
finished lubricating oil product. Lubricating base
stocks/ base oils that are useful in the present
i nvention as second base oils or co-base stock oils
are natural 0|Is synthetlc 0|Is and nonconventlona

s Y 1 - . o "




in the range of about 2 to 100 mmR/s, preferably about
2 to 50 m®/s, nore preferably about 4 to 25 m®/s.
wNadosnedsooi |, synthetic oils, and nonconventi opel/Usi0b5014893

and m xtures thereof can be used unrefined, refined,

or reref ned (the latter is also known as reclained or
reprocessed oil). Unrefined oils are those obtai ned
directly froma natural, synthetic or nonconventi onal
source and used without further purification. These

i nclude for exanple shal e oi-Blobtained directly from
retorting operations, petroleumoil obtained directly

e .
IO8AC PICTHeSet Ebhoc GbLRR) afier B3CLUG) eTHA T GTL
nmtma:ls unumr framtwaxyoldeds dre charaettrized as haeingp@ddoniinantly

pt refined oils are_sybje ted to one or rm
IRjcCAMBRSIHENg angh ax B% bigh saturates

lév%if’sS 1o WB-nit Qﬁl’f&a%ﬂ%@ﬁﬁ nﬁ%’g@{ tlé!w-t@‘}ﬁl i}iirhbﬁ& laflataP€
is famliar W man cation or
essreansﬂymét-whuprmw@es These processes include, for
exanpl e, solvent extraction, secondary distillation,
[e81)]d %?fﬁ@ﬁeﬂ@ma&ﬁnéﬂyﬂf’@&rﬁ&a cbinlpokitiondi8 one comprising
percol a hydr ogenati on, hydrorefining, and
pm;aéﬁnfq hydraragonRemIaneats i1 whichy @emmtrﬁdnraqchmg, as

g0 RO b bl 0Pl R Bl ol
bdnichirg a8 fledéupé EbP HiRPPercahige rdf&&clﬁhngaﬁetr@uénesttaestsﬁs which

deveI oped and defined by the Anerican rol eum
toamox(eﬁqarb@menquoﬁomenmmr bragrh (GHztfp 4), are

s&%@iiﬁi?ﬁt BT 2R DB 0 (RS S Pmpasured

oVErdhid fiduidhydcafbon@EstHPoditioRas @ wheleks have a

VISCOSIty i ndex of between 80 to 120, and contai nl ess
réPGFIOBRSUbEK and/ M 1ASE BlIan Ut hrtiler

equal 0% saturates. Goup Il base stocks have a

chmctu;lzegi 1frn¢e¢ssgr3ea!sd'ravmglesmhhmﬁd wi¥etazomatic dyslrocarbons,

| 03% sul.f d t th 90%
158 B 20 VPR SliBog4R SORtATNIAL CRRTPRPIRIGFLIER 20 WRp Sulfur
cShiliny BRSOk Bon i Be HA opéve ety Y6 an

In Golps I'-1 sunmari zes prope Ies o
307C} apedefred Blgr 6idsandl(EHE>M) 83265. SI’bqkhﬁ’ve.)p abmmal boxlmg

b BBl BV 18
pEPFO@ Emn@tonﬁrb?\d'ﬂrf‘gﬁi Lx@c 'Iﬁ%na?@ qné’tﬁ??%ﬁ?t:ﬁes per

ol [ s possessing favor erna tive s
10@catboruates. G'hetyhdsu san lbal characsenmdwby alcombinatior of dynarmc

referred. M ne t s ar dely as to
VRGBSR e ettty By Gl af B dnd 0B etk vitcheity  Fedsured at

160%C I??#:%Eéﬁt%% tha FOihER: C.DYT( amm <2900 (KV at 100°C)-
par af i ni c-naphthenic. Qs derlved from coal or oil

7600l e are al so useful in the present invention.
Natural oils vary also as to the nethod used for their
[083]ducTheopreferdep GTLE basy stock ahdfordaserpilds alsoatharacterized as

distjllatiaon raloge and whet her they are straight run

compEisHk@ MixHyrg of beanched pasafing charactesizediuy that theplubricant
b Chhaifk o1kl K008 SCAHRAGR S brabchéd Barablihe, Phcrein said
bf'zmweﬂ pacEffzsars pafaffins hiaeingentarbonichait leagth 6Dabout Cy to
pol yneri zation, oligonerization
abovicsn AIROI IR MFHEH| O 2bost JRAP ov 562, bojigegange of

naterlals consi sting of smaller, sinpler nolecular
species are built up (i.e., synthesized) into

mat eri al s consisting of |arger, nore conpl ex nol ecul ar
species. Synthetic oils include hydrocarbon oils such

as polynerized and interpolynerized ol efins

(pol ybutyl enes, pol ypropyl enes, propyl ene isobutyl ene
copolyners ethylene olefln copolyners and



C 4 olefins or mxtures thereof may be utilized. See

U S. Patent 4,956,122; U S. Patent 4,827,064; and U. S
w@ai081002598 827, 073. [ 040J The nunber average noPEDURENT/014893

wei ghts of the PAGCs, which are known materials and

general ly avail able on a major commercial scale from

suppliers such as ExxonMobil Chem cal Conpany,

Chevron-Phillips, BP-Anpbco, and others, typically vary

from about 250 to about 3000, or higher, and PAGs nay

be made in kinematic viscosi-B2es up to about 100 cSt

(nmeasured at 1000C), or higher. In addition, higher

Vi SCQStY, PACs rcially ayailahbl e, ang. ma e
i FSRFito it 10SoS AP Whdiem i Breihell pSR G B ontsin up to
fdUrRAR KtdndheslditPherdin the £8€ carbbifindéf3aR1 braRtRéd piraffins

conprised of relatively | ow nol ecul ar wei ght
ismatdeasgebaued. pol ynmers or ol i goners of al phaol efins

whi ch include, but are not Iimted to, about C2 to

[084jut Ia3Re abpvathecBranchmig Indek (Bil), @ranohimigdPoxiinity(IH, > 4),
olefing, .suc s l-Qctene, 1l-decene, 1-dodecene and
a?‘hlgf‘?q é@{b%’eﬂ}ﬁgxpd’éﬂb termpined asiollpws:
pol yal pha-ol efins are poly- 1-octene, poly- 1-decene
B&ﬂ&ﬁb@&m dodecene and ni xtures thereof and nixed
fin j liy@l et '
IHS], oo 5O FE A YR Bt NRER SBEcirith 8 Dihgified gp o Bruker
360MHe ANVEX gpectaotnkier usingel (oaatutictis inn€DCIRf TMI® is the
starting olefins, with mnor ampunts _of the higher

insemngbsberpical shithgefarancsc §PEL solyrns sivesnpeak loogtadath28.
AT el it BB LB B B e

(0.9 T@ii d puRsHRIH! GRleOfFH0 $66KiBh D hi/lcaSfivotiaidsl the Yongest
[041] PAO fluids may be conveniently nmade by the

hypdiogenspindattine s¢laxatien pmed(Ta).iand K2Q seangte sapdre gAody
.polgl{nsrizatif)n catal yst such as the Friedel- Crafts

SIERPSIRRPISEARMOYi ng, for exanple, aluminumtrichloride,
b(){on\h&ri fluoride or conplexes of horon trifluoride
[Qf6)h B atam typesoars defngdiacgarding ig e folloyyinggegipns:
but an0|9.2£@QKiﬁyﬁy|h' Aré¥end Dn ieh tch as et hyl
acetate or ethyl gro(gélégggt gro@g?leglﬁg%ﬁl e the nethods
di scl osa-b) ppnshydragens on definicax@rben atamns;

Pat ent 3, 382, 291 e conveniently used, herein. Qher
oscr | Do o Bagral RYOBENSRLNY srgoitipn oatomatie Tings;
fol l owisg_ ; 69, 363;

3 876, 790 pﬁ%ﬂ'ﬁ%@dgﬁ"zﬁp %‘7%%{2& g?ﬁ'loag,%i‘éts; 4, 434, 408;
4,910, 3658:1.05 Ypm pacaffiaicdCH, d6dhitkne hldeogensgr s of t he
C4to CG8 olefins arg de i bed | . S. Pat ent

4,218, sbﬁg-oaﬁﬁ?m RecHbarcEH wﬁxﬂ HY‘H[O@EQT- O her

useful synthetic |ubricating base stock oils such as

[087]; c drherbraaghing index Bl kissalgulaird asthe ratie yhpercantef non-

' I 4 I
Bl TR e Bledi hE Bahe TR 16105 B S ihe gl non-
eyl i igu?v' i : devosnh ppmal W A,
bﬁiart ?Jggi“?rt}ol déﬁ%ﬂhim trl:g@r%ep.a,ml\lew Ygr k, New York

ing PPSkinh lsagpd aromatic stocks, the alkyl

%%T‘ls%gtﬁéﬁcglly al kyl groups of about 8 to
[088B]c aARnS5 MEZECMR sirigly pilserandid Diottiordéssdamlaneement by
at ons .and._u 0 t e such sufstityents b
plasiaron Lishaes BRI YR Sneriea s obiained s Bt 360
MH cchioMcits usiﬁ’%qn% 881ufiBRS int OFFCL ;. PIMS is the internal

- Al kyl bénzene Conpounds: A Cass of Thermally Stable )
chemical sbifl referancRa(GJRCEL sotient gives @, triplgidacatedat 77.23 ppm in
Phi | adel phia 1984. Tri-al kyl benzenes may be produced

by the cycl odinerization of 1-al kynes of 8 to 12

carbon atons as described in U S. Patent 5,055, 626.

O her al kyl benzenes are described in European Patent
Application No. 168 534 and U.S. Patent 4,658, 072.



Al kyl benzenes are used as | ubricant base stocks,
especially for |l owtenperature applications (arctic

wo etisodEIand machi nery service, and refrigeratPONUSI0T)14893
and in papermaking oils. They are comercially
avai | abl e from producers of |inear alkyl benzenes
(LABs) such as Vista Chem cal Co, Huntsman Chem ca
Co., Chevron Chenmical Co., and N ppon G| Co. Linear
al kyl benzenes typically have good | ow pour points, |ow
tenperature viscosities, and3¥ values greater than
about 100, together with good solvency for additives.

OB T A Pl e
céﬂtﬂﬁbﬁ@ﬁﬁlﬁéﬁlﬂdé@xﬂé‘ pURes 063500 E\il@fet lmFé N%lf 60 s S: whiich is at

Dr essi er (R L. Shub . rcel
leBetkfres tnnm\nhe’d)mrkgest\leavbworslpn(-lamw r@lm}onmmpl @ny toxingere

and in nd thelr derivati.ves
oGBRlEIE FrngRRpt fetramiaies 200 Staatt epsesnsd Hiea ospoise
rdtdbs ér?lf WARTZ-§6 p%%ﬁ ddcofa ],hgn or etherification are
uset synthetic'lu |cat| ils. By way of exanple

t hese oils may be gbt ai ned by&gﬁl ynerization
Q89 y | ' hecCatometypss Glan S, anf d @ire idandificd) ﬁt?meths 135 DEPT

l3p o%yé‘} r?gy Loﬁ‘%ﬂ%r?éwe ,1;§ Qﬁ&ﬂgﬁ EIF 9 Sg%m sSpectra at ~29.8

ppinYis due 8 fé hivaderittecari e8HReNDtAGGhSVhIEH 8k fodlk or more
about 1000 di phenyl et ol yet hyl ene gl yco

rqmvedgframr? eng quIT/\et gtamef(CérEbat4)5 (ﬁ}]eﬂwes 0£hmrtches are

adtsFhiea s pribacly R entis S B he sty ggrbon at

tHelendé¥the Mﬂnﬂpbﬁﬂﬁfﬁeﬁbﬂlérﬁ: &itb6h Dnkltemevtd (ﬁdiﬁ tﬁ@ hfatﬁyl on
acid esters, mxed C3.8 fatty acid esters, or

thedwanelsi d di ester of tetraethyl ene glycol, for
exanpl e) can be used as |ubricant base stocks. [ 045]

[0390) erFree @gpbos Endex(FCD)| TIRSECE isoeXprbssed iniuhits dfdatbois, and
sol vency and seal smell characteristics may be secured

isy measuirg of the number of garhonsdn @pdseparatiin gt grologated at least 5

czﬁﬁbﬂsc‘gfgpgg t5$1 | Kﬂggh %ntfjc&%% ?{(1%0# o4 ?ird? c?l ain. Counting

nono- t ers 0 orner

thenehmiihal nieﬂh yEEbiaheh chfforess 'Rk dhe daﬁb@hb@‘ﬂid Bca@mdﬂae fifth
such as phthallc acid, succinic acid, alkyl succinic

orgregter sagkons fremceither @ straight Ghaie terminalgmethyd joxifrom a branch

kit U 86 g Bbenc oot 499 bl A e
carbofl,13adpeetyim.nTheyiate awasuredtas.follomish a vari ety of :

al cohgl s such as butyl al cohol . hexyl al cqohol, dodecyl
a)| calsdate the averaes sathonpumher of @'tecm lgculssrinth eﬁmpkesvhlch is

of 0 |
eI BRI AckaLY 6 it ARl et by simpiy
didicidyhg tabmodécalardiveiphoof the smj;mcﬁl bylil4gdsteforinula weight of
azel ate, dioctyl phthalate, didecyl phthalate,
syI sebacate, etc. [046] Particularly useful

y t r : '

o U 55 5l g Ak e by e
t IWePagwkearrbdn pamber $romh slepas. tblubtaiaahe iitgprad @akeoper carbon in

ig. neopentyl glycol, trinmethylol ethane, 2-nethyl-2-
pri8pyAMP&S- pr opanedi ol , trinmethyl ol propane,

e I | Di
%‘gﬁ%% an"InelgrP e?\Q? rPeast ou{d%? 8%&’% h{é g’r e
d)ibdnyxﬁbyt :hecimegiﬁl dlea pet bmnsmmraépﬁ &t dﬂﬁtbghFCt.h ai n
fatty acids including caprylic acid, capric acid,
lauric acid, nyristic acid, paln1t|c acid, stearic
aci d, ar achi ¢ acid, and beheni ¢ acid, or t he
correspondi ng branched chain fatty acids or
unsaturated fatty acids such as oleic acid. [047]
Sui tabl e synthetic ester base stock conmponents include
the esters of trlnethylol pr opane, trimethyl ol butane,

ey




fromabout 5 to about 10 carbon atons. [048]
Silicon-based oils are another class of useful

w@shexspe | ubricating oils. These oils incl udeCT/US2007/014893
pol yal kyl -, polyaryl -, polyal koxy-, and
pol yaryl oxy-sil oxane oils and silicate oils. Exanples
of suitable silicon-based oils include tetraethyl
silicate, tetraisopropyl silicate,
tetra-(2-ethyl hexyl)silicate, tetra-(4-nethyl hexyl)
silicate, tetra-(p-tert-butyBphenyl) silicate,
hexyl - (4- met hyl - 2- pent oxy) di sil oxane, poly(nethyl)

(Pobic; RbEn R wRRulre Rl Mk PEPDRY Dathe sk SO
ToASTOAnMIO P RNRIAUEE OPHTLAbIYL (REiriSasulifesiahé peflBrmed

for exanple, tricresyl phosphate, trioctyl phosphate,
using alsprcinometer baviog adwegnessfcs P arigreater.dIn pdsases, after

Anat her cl of, oils incl 0 ric .
 veafealipnby Vs Speine i Vi B NV fyivey, that agpmatic carbons

it dbserfl, BRABERIPRAIh WA RinABAt) the sRFIEA Lahdd Wigion, about

0-80 ppmavs. iITMS, (tetradethyislane) Sahutionsed 115a2% perdehbhy oveight in

ock. ful fluidg,of bricati 1,.SCOSI| ting
lirolranal st ARCH RN AS AHEBRRLIREs SHwen bY o 0.8 sel
» n . ;

SIGRIKH R T OBl LR BBESG2 88 e proon
decoiplpewas igataiteffl duvingeml 0 sec delayguiartoshée excitation pulse and

descri bed hel.ow. [,05 Non- convent i onal .
OB EAR B AL PREREITH s Faeed famm 11589 piautes. The
DEPT Qhd P F sefuéndBsXheéte Raftied88actordingd 1RER G dtdghptions

ol l(s) derived fromone or nore Gas-to-Liquids (GIL)
with srinat d¢viatonstescaibet yinl the Vaniaacr Biuker operating manuals.

hydr oi sonmeri zed/ cat (and/ or sol vent) dewaxed base

[092 k (DEPAM@/Distditidfileds Fahdfédniént By PBlatizatioa  Trafdster DEPT
waxy feeds, mneral and or non-m neral oil waxy feed

doesp prbshaw iquatersaniek T BPEPT48 sequengogives asignabfor all
tock ' f h k

TP e FrdPe b Shah AR UG Bep 105

sh6WS CH @xd CH, @pheid OH? 386 !degféed®udlofPhlase oeBNAPT is

non-petrol eumoil derived waxy materials such as wax
Adtached DrotaneTesty dtalowaal sarbonsdedieasaene hubif SHand CH; are up,

i Pl allcus s it R SRS R BEr 3 oy very

bravech meiaAishduliEiave @ orrésponding CH Aidl tiReieoy18 apdilearly
_material "having a high pour point, t{plcally existin
identifiedhby ghemical shift angh phasesr Ehe pranching P@Pleéfr\?ﬁe@féﬁfgiéample

o SRR Py GG s TR hrih e, oo i SRR AU fns that he
effit€ sariple i8yopuraffirit € Comedtione aRon6t made fores-pakdffine r cyclo-
Paraffinic materials may include |inear alkanes,

peraffincwhighmay b presgririnithe ail samples isayaraingamounts. The
e B RGB lepofl ly BA 4 Wy Sbiroscopy

(FEUS)i ng process in which a feedstock is heated with
hydrogen at high tenperature and under pressure,

[gggyg NG| Gagéﬂﬁ?az@fg.ggsr B%T@oi@(és,aaxmsnydrbaew,eor

r convert l[ess I rabl e conponerits and to
hyidodisomesizedgat Coresblyermyidewaxat) wakkybse staekl(s)rayid/ombase o0il(s),
catal ytjc. hydrogenati on prqQcess that converjs.
191, e RUMRIf Y BFOIR R gEs OF BHREACE MR CHy PO S R2s, hydrocarbon,
d ' .
G LAERTROBIN sty LA S0 RISk e i) ar of

and/ or amoni a (respectively) as byproducts;
simlarly, oxygen




cont ai ni ng hydrocarbons can al so be reduced to

hydr ocarbons and water;e) "catal ytic dewaxing": a
w@ovsemsponal catal ytic process in which nor maPCT/US2007/014893

paraffins (wax) and/or waxy hydrocarbons, e.g.,

slightly branched isoparaffins, are converted by

cracking/fragnentation into | ower nol ecul ar wei ght

species to insure that the final oil product (base

stock or base oil) has the desired product pour point;

f) "sol-vent dewaxing": a prodsss whereby wax is

physically renoved fromoil by use of chilled solvent

lwlo%nﬁeg(gtﬁg 1] I%gﬁ?%g%&%t\/l%r tt ers Slp Iadl f? rtnrégt among original

eqipthéitsAIRIfacBirbRnd il formMIBIors &8 pﬂf&uce%ﬁﬁh%w ofls of ever

process in which normal paraffins (wax) and/

lmrcgﬁhnglw teduncheelfated ashs mcfsphgnmmd:s;dﬁmqmmewo meet ever

rearr.an ﬁtllsonerlzat |nt brangy ﬁ] G Eg I
IRERRIREL 1CSBpAM TR 16t Qlse kngwa as low
SIS 81§, Wt Rl Ry oh@He uké B basesyivssmu@m:eﬁ%wéso likﬂ{ermxy, are

removal step to ensure that the final oil pr oduct

o@” bhew corzeoe knitinl ulfer and phosphorkrecandent: gy oidsiwhepased as

i nﬁg ﬁ%h)"s gtjéﬁgpfag?f %‘O%B‘AHY%SS a]%,y}g}’ I e Ra3GS o Mdditives

lﬁlﬁé&l PtHe ARG 6ontain SWAIXERY GO osp ﬁoﬁus the resulting
converting heavier hydrocarbons into I|gh

fbuynlukam btbmn:ptmg aitlsrwidl bé lpver ambaw SAPSmi/lsnas compared to

AR B R aR et Ral SEaH bR SRS anor
bae Gy on pr MBDWt m) of Exxon Mobil corporation) a

very Sélective catalytic process which in a single

[@ﬁp qfoxbc?)%alﬂﬁﬁs Ofovi SHBW Ef?:ldy(ﬁL f3F et gﬁéines (both spark

ure e conversion O

igritsdeand abmPréssial ignitgdywill have 1‘ahsalﬁrr Reh&Int ©F 0N W1% or less,
slightly branched isoparaffins into nore heavily
mfsmw 6 ¥8%uerlass.aore pecferably 0i5nwt’erasdess, mest preferably 0.4
v{f/q At iésQ ga a&??&(t@LF?Ff V»‘é{g% o?ri@éds Bf'éfgi @& 0. :?&n@obé’ {%@é, more
esire pour poln

preﬂ:raﬂi]ﬁ OtlEWI% ohlss Carﬁba‘rphdi;ﬂlorus tomtent 8f .18% or less, -
‘catal ytic dewaxate", and "hydrodewaxate" refer to t he

prefeeaily ©. bmdu@rélpswnpmme&rﬁbbt 098 wt'ecsdesss mogtpseferably
O%M‘W 8’:61e§9 ea‘h'df in Oc%#a\( Hﬁgin %E e&ﬁ?)@r&?&?ﬁ S(S 8% Km‘%%r@e

1 ng e 0i17°%ecu roma si ng1e ok Sour &8 %an
dto.a sln ocessi.ng me .and eti
lﬁﬁgﬂ i c{gﬁ g lubgicating Ppgwnsy)g the-ty %‘lﬁ‘P p*&sw,&"ﬁsfé 2 hs used as

2511y iiPE6 th OHéSor! il

1£pr REE LAREANY AP Emplnadie it Uior B6r &iBhd base ofls described
abavehndior witlo one ©e snovei peinfdrmance ladditivelsi ned effect of
converting normal paraffins and/or waxy hydrocarbons

096] eaExanpreEeot Wfﬁﬁh&xﬁ@e additiQes B tudé, Bift A€ not limited
[ISO] paraffins, followed (1) catalytic devvaxmgto
to.canidatiom inhihtiars; aetlomyntrSe dispgenants, gdeteagentpscerrosion

B ARG, 0 B P S s exrme presure

alBuHved exmixiseiur® agérts PodrifdiNedepresyants, faix madﬁﬁ&svmr
sel ective catal ytrc dewaxing of the_ isonerate,

""mw indiex pﬂnuw@rs g&bgnr_ \ps¢(:]suty mndtﬁqrﬁeﬂwdrl:ss @dddvv@s, seal
SERerBiey a8eui- JEEHRS od bRe D AM s, Ao oE Bients,

cﬁ&bmeﬁhoﬂewgémagdém@@ dehiiasifiers, thtﬂﬁ'ﬂé?@tddﬂgmfs getting
and catal ytic dewaxi ng) whi ch effects the phyS|ca

separation of wax fromthe hydroi sonerate so as to
reduce the product pour point. [055] GIL naterials are
materials that are derived via one or nore synthesis,




conbi nation, transformation, rearrangenent, and/or
degr adati on/ deconstructive processes from gaseous
W@ a00BooesgoNt ai Ni ng conpounds, hydr ogen- cont ai NP@MUS2007/014893
conmpounds, and/or elenents as feedstocks such as
hydr ogen, carbon di oxi de, carbon nonoxi de, water,
net hane, ethane, ethylene, acetyl ene, propane,
propyl ene, propyne, butane, butylenes, and butynes.
GIL base stocks and/or base oils are GIL material s of
| ubricating viscosity that adé-generally derived from
hydr ocar bons, for exanpl e waxy synthesi zed
a%é/rHE,%éiﬁRg %gen&hé\‘ckﬁ[&s ‘ag&% eédd%?agﬂ? rAndEShELO R dRVEEw of
aseous c on-cont al ni Nng cohpounds
muyngtrumgmonbnmedwadrgtwesmea Kdamand/i m r“I.eibemmtsamBRelated

FoHbIcRe atlag GlPPRnPoRrEHLBPah vy 1 ﬁeq%‘a'sfri%ug 0.

R%?&ﬁﬁgéﬁ%léé g%f‘n’p atLq%rfc% #?ﬁYth‘i{k?sSn and su seq éﬂﬁlSth by

Nowes ﬁdt@d:drpoﬁtifohﬂﬁﬂPwkﬁdgé ONEEH97R). st ep whi ch

i seither or both of the well-known catal ytic dewaxi ng
[097C € FinisHedIabrMBMts %W BSm?H%E the luHrR:an Bgéhcﬁol:k' Bf base

oi I's of reduced/| ow pour “poin synt hesi zed
oilsplusat least one perfosimagee hdditiveanpl e, hydr odevvaxed or

hydr oi someri zed/ cat (and/or sol vent) dewaxed
[698]t heBhe ethesand duaatities bl pesforiuae® daditives uséd in combination

[ Oi sorrerl zed/ cat gand/ or sol vent) dewaxed Fi scher -

W!%bﬁ!wdh“@m inventioarin dpbricans compagitiens-ase mot limised by the

S p R et & ufRSeSiF oaenaxed, or
hydr oi so ﬁ cat (and/or sol vent) dewaxed F-T
rodewaxed or hydroi soneri zed/ cat

[l?%ggr 2%@?#?19135%@ Is Ee Bég%gﬁ)rc%%r gﬁa\fg@é\g&r afli/or extreme

pissBhqEP) el diGvw&sin aﬂemapwwde adeueé antiWed] protéctivase
st OCk(&l?y and/ or base ojl (s) derived from GIL
Ingreasinglysspesifirations f9r lubyiraptiporfomEnancs; e.g., engine oil

oA FAAE R Sl PR o B BRI i f g ot
Aditivedar Andrex@Rnex BP, additivesiper Gtk 261 haiedueiity &ictlon and
sol vent) dewaxed wax derived base stock(s) and/or base
werr pEmesdlepartfar act eri zed typical |y as having kinematic
viscosities at 1000C of from about 2 nm2/s to about 50
[0460] s, Wiikef thesbane mmyrﬂﬁﬂi'mnt & pestfaintiweabadditd@s, for several

b
dg5pdes she pridetif anfiivent afifiye JoTHteial cORESIOR R erankease
om’ i{ ﬁléﬁﬂ&lﬁ? sal‘i’éte %ﬁrrﬁbl%oﬁﬁ’hbﬁﬁ}ly PhictAl RhkiAdithio-

(or sol vent dewaxi ng whi ch“has a
phos;ﬂ'nm it whiicl thei prymafy ntemltconsmm iszine pa0Zina ddalikyldithio-

phpepiais (LD erPDSf SRbeunds ESnAtalbAt PHERFTPLY ou
Zgﬁ?@é&@ﬁﬁ@%‘?#@héxﬂ%@gﬂ ¥ @q%ﬂ)glmeégfl@%bgkgerably

to Kinematic Vi sScosity T

Oraaiamlbylﬁgmups.d dhieye élkyl/grmlpsadaj?)be&naﬁgﬁﬁhaiﬁr or beapehed. The
Zﬁiﬁér‘g & anlgg H& g}sgly%hb& (%fotger ! t 9:19 to ﬂ wt% of the total lube

AR %@r&%&s@éﬂgeﬁfa%ewswd
0, SRR oY B SRR R I et gt o

dRidtérious ¥ffe@lbrEtie dutalystsiel catalPeis eoﬁ('mé’rsamd/alfo bamygen
oi | conponents of thisinvention are further

characterized typically as having pour points of about
-5C or |lower, preferably about -100C or | ower, nore
preferably about -15C or lower, still nore preferably
about -200C or | ower, and under sone conditions may
have advant ageous pour p0| nts of about -25C or |ower,
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dewaxi ng step nmay be practiced to achieve the desired
pour point. References herein to pour point refer to
woreasoospent made by ASTM D97 and sim | ar aut opet/es2007/014893
versions. [058] The GIL base stock(s) and/or base
oil (s) derived fromGIL materials, especially
hydr odewaxed or hydroi soneri zed/ cat (and/or sol vent)
dewaxed F-T material derived base stock(s) and/or base
oil (s), and other such wax-derived base stock(s)
and/ or base oil (s) which can3be used in this invention
are al so characterized typically as having viscosity
seR¥Ors AbaRonitibiRs, DiRAWEY to PhiRIMLADhYs F8ctqs t9F&51& some or all
and nore preferably 120" or greater. Additionally, in
of the ZDDDP with phosphoruss free astiweahadditivessi ty i ndex of
t hese base stocks and/or base oil(s) may be preferably

[0B02]0or AgVaRidty bf noR!phospRé®US Rlditivis 22€ aliorddedras ahtivear
even nore preferably 140 or greater. For _exanpl

agditivest |§@k 1 feé@dﬁfléns mgJsehilas antivyger aaérEll?/eddi.tighsgﬂiblﬁlr-
o E-T i . i -T. .
a8 e C LB bttt 9 -FlfuBigR B8 Sy laly Merals

inthding liphatie] fylaliphaticoragicl¥lit befinit tydfoda@bdss 8dntaining
met ho 270. [059] In addition, the GIL base stock(s) .
froma abeutyh ke 38 icathon atpms; praferably 32 paspopaatams; fike olefinic
> 9 i i

SHRSRELHRALT R a8 SRIDAUSAEEBIAR. Hpch compounds are
defified beitheformhila non-cyclic isoparaffins. The ratio of

the naphthenic (i.e., cycioparaffip) content in such

conbi nations varies w t RETGRARyYst and tenperature

. Furth t pck / b il '
T B QTR 3 BRPEnadmE fr frosghive adpedibarbon
r&tfiE8T PreferFQIhPArdcAbonGadidalParcaIRYE orldlkBRYY raditalsTOA Ry two

typically I ess” than about 5 ppm of” each of” t hese
o€ ReriRnmary bEheonmgkcfedr sceasckonfiormog eyclooringn A dditigial infarmation
t ock d/ il .obt ai ned by t .
RGN sRIE olf s bt Msif RishoratonGanpe foupd in USP

49ﬁnegscﬁlihezm§g?atw%y referBRGERErefil InVit§bhtird$60] I n a

preferred enbodi nent, the GIL base stock(s) and/or

IORR8; CPh B SEPRlYsBR ST hlorBo o b lurid Wlophggghorus
aGid estets A8 Tubriii addittves )is dietdseUfih3.S. Pacsht Nobkl 2hrS6264;

st ock(s) and/or base oi Ia%s?) t ypi cal Ity conpri se. )
2T1a} 5, 52008 w3568 e oA HTEiorRf pespherothinnyl isulfides
oL PR AR RN BT Py

37838, Ukanfafkylifiocuabampvgl cémpoonds f Eombinativn withta
preferably greater than 90 wt % ngn-cyclic

majybdentmicempquadi(oxymalybdenim diisopiopyl-phosphorpdighioate

T S T ——
eRBinpld)als ahtivese addibresdh detricants dndisvlased & UvSdPatent

hydr odewaxed, or h)gdr oi soneri zed/ cat (and/ or sol vent)
(

40088 baSPaents(/38,362 disclasesuse ofspaarbamate additive to

PR BB TSNS B P pr i nk Bectslte BRpertly e wiael)
tifesarbahtit s hn aRtivar Bagitivei ik disclebd inad. S\ IParent®693,598.
feeds, which are also suitable for use in this

Thigeasbamate/molyhdenum romplexesisush g5 malyrsudfrialigyl dithio-
' ' ri hydr .
HaBRE T solifes RkaKes SEHT ERE s G setul antinvear agents. The
feedstocks of mineral oil, non-mneral oil
non- petrol eum or natural source origin, e.g.,
feedst ocks such as one or nore of gas oils, slack wax,
waxy fuels hydrocracker bottons, hydrocarbon
raf fi nates, natural waxes, hyrocrackates, thernal
crackates, foots oil, wax fromcoal |iquefaction or
from




shale oil, or other suitable mneral oil, non-m nera
oil, non-petroleum or natural source derived waxy
woraioendzabs, | inear or branched hydrocar byl conpoU/nszE07/014893
wi th carbon nunber of about 20 or greater, preferably
about 30 or greater, and m xtures of such
i soner at e/ i sodewaxat e base stock(s) and/or base
oil(s). [063] Slack wax is the wax recovered from any
waxy hydrocarbon oil including synthetic oil such as
F-T waxy oil or petroleunrorpg'by sol vent
orautorefrigerative dewaxi ng. Sol vent dewaxi ng enpl oys
SO ARSI PUREHES Py be Retht LB AR fjegbiectis o
priduce lew SJAPMEKnalmhmsJ uene whil e autorefrigerative
dewaxi ng enpl oys pressurized, liquefied | ow boiling
O qR4tEANSE AYEEroR fnal PARA & arltiwedtageht0 4 or le,
wax(es) secured from Synthetic wax orls such as F-
meawy, dir,| angd tri-olgates, moneapalmitates and manosmiyristates orayrbe used.
ni trogen containing conpound content. Slack wax(es)
[6106) r LDDPoIn qorhbinkd witloother compositivmi thaspiddvide amtiwear
ni trogen cont ai ni conpounds. Such_het eroat om

PRIFE Y SEUs D384 4] cligslesrsihat s apmbination g 4 Hedivgnthogen

I
coMpbAAE R6ctyMlodiRinhBlert O BimBle s LAISEH hiphESHAAE
(ZDD¥e ddﬁeiarﬂpl@@anﬁgrpminw\aum@imidse U.S. Patent 5, 034 142
hydr oi sonmeri zati on cataly 065] The term GIL bas

dsplsxsrzs that use of agaetsl plkarﬁayelk e (nickek Megxyé&aoﬂlate

|
@ W aMpIprafd 8 digilfioRln KR QPR bR Sietl, A cRRpR) in
combitfationodithZ BDIP ingproges mhwedlupmpﬁ:ﬁmstr ons of GIL
base stock and/or base oil and/or of wax-derived

O10H) OBRUFRRY &rt.wa&rﬁumrlhéﬁrﬂe%sbﬁaﬁfs%dsﬁmﬁ%)npomds

dewaxed base stock and/or base oil as recovered in th

lmlwmnc shithiephaspbatesiandarsulfr, niogen, banos, mybdsnalm

or base,ail fragtjons ,and/0 x-der
Bt molyenot s aaret ang vanous Crsmor
n‘ﬂﬁy\?d%n}i’ ALAvati PEKMCcRARSe ﬁhier&éﬁﬂfc‘s Oftit-ex@inpl€ Uliméﬁ:aptothla-

mXtures of one or two of nore | ow Vi scosity GIL base
diazolsss, mmapmbmtmadxazmmt trigzings, and/thﬂ hkmalmcmaohmmcs,

algREReEMBES iR ool a) AmideE St i kg Ben Aok J4EH 'suen
a&ﬁﬁves ¥iayobe W@ld"éﬂﬁiﬂbuﬁt 6?%\&)0 ﬁl’ ko QWA,%&Q&ably about
and/ or base oil fraction(s) / or waxderived

010 doctwid eADDR-likg hooipoands mzemdcehm(tmh bydropesoxidet )
dewaxed k and/or e, 0i |, f.racti.on to

aESIRRRSLER soRabENY: SPUGIRE RIS ey BRUNERLS chfwougds

discRedland claimt&Pin ﬂ‘né"bét@hlnaﬂd‘@arﬁﬁ%@ﬁﬁé Be reﬁ@rhhﬁtéd from the
range. [ 066] In a preferred enbodi nent, the GI

formulation orf f setained; keptat mmm@ie;ogpmﬂwsgn mwﬁwcohtatﬁas e

are ved,i.s an F-T material (i.e.,

pﬁ%&ﬁ%ﬁr@dﬂ? S X@Wlﬁ’@@ér bons, wax). A slurry F-T
syntheS|s process may be beneflolally used for

V4 I8ed from CO and hydrogen and

G, SPBB ACh By BN LY R ity

medifibfsZ afill Q"isbdsit?Qﬁi{pﬁowﬁét?)"@réﬂﬁeﬂﬁ@ﬂ%t@@lﬂhﬁn R low

desi rabl e hi gher nol ecul ar wei ght paraffins hi s
tqmmggemeaalsbtmeﬂhesemﬂmtwres innpart shear|stahilityhat fh‘évated

067]...Ln an F T s S syntheS|s
“‘d’ﬁgef@ ?Lgfir?ﬁc%ptﬁﬂ?tvd k}?' q—ao gﬁ@%f‘altg?ec atalytically
converted into hydrocarbons and preferably liquid
hydr ocarbons. The nole ratio of the hydrogen to the
carbon nonoxi de nmay broadly range from about 0.5 to 4,
but is nore typically within the range of from about
0.7 to 2.75 and preferably fromabout 0.7 to 2.5. As
is well known, F-T




synt hesi s processes include processes in which the
catalyst is in the formof a fixed bed, a fluidized
wheasne2sss a slurry of catal yst particles in aPCT/US2007/014893
hydrocarbon slurry liquid. The stoichionmetric nole
ratio for a F-T synthesis reaction is 2.0, but there
are many reasons for using other than a stoichionetric
ratio as those skilled in the art know. In cobalt
slurry hydrocarbon synthesis process the feed nole
ratio of the H2 to COis typBRally about 2.1/1. The
synthesis gas conprising a mxture OH and COis
bubbl ed uB into the bottomof the slurry and reacts in

[4109] prS@ite &voﬁomeu}d&xtlmomre mcludgwhmlgcldat weight

ydharabePsohebestel pid YrebRtindek lgrpifgf'?r‘: ishezpRtsy it hunction
ad Bohtd PiRcEsiHd indeXignprodendida d ngbﬂ:dm )‘ﬁ’él@@@lhb Weights
slurry liquid. The synthesi zed dr ocar bon liquidis

oftheae apbunensm? tbrFéV@Qtt @b%tllw(i tQ:l,QQgAE)&, rmctrcawplcnily about
200330 SOOI e iveR it v Biral P 868 BhoSER086 R 200,000

synt hesi zed hydrocarbons pass out, the top of the
(H{l&ﬂ Examples of suikablg viscasity index impraversamsRplymers and

oSGk O Bt AElofe Radife, 10, AR AGRS, Poly-
isabatylerid Bad tomeatotilg used viseokity indéxarmbrooahl A@dthérishitable

the hydrocarbonliquid filtrate. Thus, the initia
visepsitshindssiimprayer wolymethacey lats (corplyraensafastpus chain

e CRr
1 B MethBly RREE Bt exdifiph) WHIACHSXELAGR AR paior
dspressrams th surne Formelatidhs.| mlsexvsamabwm&wﬁty ﬁﬁn&ridrpwvers
on the catal yst _and_ desired products Typi c

incile ¢arsixmers ef ethyleneandpropiienee by mawpps cApolymers

ofFgtent dnd Bt hﬂépgfﬁr?r'ar?gcgﬁﬁieﬁy U

am/mtaﬁ foeexample)g Speemcﬁéxmhplee mrlude Styren&-igupdéncor styrene-
cobal t conponent include, for ex t enper.at ur es,
bytad dicog bascd polyiBers 9f %}590@, &aa@()WPcrephceharMmgh% range
of from about 320-8500F, 80-600 psi and 100-40, 000

[0}/ Wiseagpity suteck iasprovemsdaayj be aisednins aofamcbmtgxfabouS0.0l to 8

an m xt u 00 atm per hour per volune of
wé%ﬂ%ﬁ%'?é@ﬂ@g&io\(}etp%wf% term"C5 " is used herein

to refer to hydrocarbons wi th a carbon nunber of
han 4, but does not inply that material with

(210 antiridhoR it Be ARidE i daion G pape Hiliduring
sétville0 BUchOdSrAaxti o1 niayTebulfin dEﬁd)di@.SorPﬁ\em%uﬁﬁE:EQ Rhe presence

nunber range have to De present, that every car bon
ofisiwdge, ona viscosity innteasgrigghe éuIm@sl@ nOne) skilled p Yiecart kgows a

t.hat the carbon .synt hesj s reagti.o e condu ted
WIRPES: ek THOAGOR FORIRTLCE At Fiedtie uRAFEPvEAd cOmposi-
tiohs.f Seé, aefainhath RCGUBricHnts 47d ReRitéd Pradlctsidpcif) and U.S.
water gas shift reaction occurring during t'he

Phtent dnsr #5198:684 and 5:084,197, Jomexampleef erred t o conduct
the reaction under conditions to achieve an al pha of

[e11 geasgefm aftiogidaheyriabludedtinderedtphendlsartheserphenolic anti-
pre erably at Ieast 0.92, sq as_to synthesize nore of

dmgt h@ge),ﬁ;}e@@up £OmpQuads or neutral or basic

"bh%‘%' S%Z'% 18 E‘alnTB‘*@'raﬁis@ﬁ@%‘"?@ ! Shchaic eloxidany,

c6/ipoandhre theasindeted| pheélolswhivh z&ethck phendls athibk cahaim a
is meant the Schultz-Flory kinetic al pha. Wile

suitable F-T reaction types of catalyst conprise, for
exanpl e, one or nore Goup VIIl catalytic netals such
as Fe, Ni, Co, Ru and Re, it is preferred that the
catal yst conprise a cobalt catalytic conmponent. In one
enbodrnent the cat al yst conprrses catalytrcally

Y B L T o ~ o o o o o o ~—~ —




for Co containing catalysts conprise Titania,

particularly. Useful catalysts and their preparation
w@e@skoxsyh and il lustrative, but nonlimting erREIPE®E7/014893

may be found, for exanple, in U S, Pat. Nos.

4,568, 663; 4,663, 305; 4,542,122; 4,621,072 and

5,545,674. [068] As set forth above, the waxy feed

fromwhich the base stock(s) and/or base oil(s) is/are

derived is a wax or waxy feed frommneral oil,

non-m neral oil, non-petrol e- or other natural

source, especially slack wax, or GIL material,

)

SR S hIROEL slup.SEHESAnL i Rapfad i fsor

mhytgexpfarjlrmﬁ&ﬁxdéﬁa%ﬁhdha hgﬂﬁcmbgmup@ afé humd:Sd»ryho- or

boils up to an end point of at |east 10500F.

Pag-pesitiendelatixg tg epeh gthery Typiealiphenelie aaupmgntmclude the

r
T8l SR S eed VAL NS b B A LR e
derivativel of tHese hindeied phénwsis. Bxafipléd 6f piéndlicanterials of this
n-paraffin material to yield an isoparaffin containing

tyg@?rérw-ﬁmqpmg)hqw t-bykd-4octyl phgaol; ﬂft'bHWé14yﬁpéﬁcyl
p%%%lx 'Zl,r@-d ?(‘)’2‘ r&glbﬁ&%lggﬁﬁl- -bPWl -4-dodecylphenol; 2-methyl-
-san@nmﬁéptyqﬂxem&axﬂ Méthsﬂ 64a-tyhydicdecgiphetiol. oOther useful
|Lower boiling material during the conventional
hindege mqnmegmlrfgantp@ﬁé@wumay inchuds;, dpr expmple; the;hindered

b
2€q g{; %a{glbﬂff&ggﬁ 9ifon§<b ff%ré\fzﬁg\%ae??g%g\\ég?ﬁg gﬂggxldants may

aldo Behdvirragdonisl gouserd mrwxﬂbmuﬂaﬁ fwith e ink@int fivention.
tenperature used to separate the fractiaon., Unless

@mlﬁs efprthooupled ﬁphemlarmlude b2 pis(drhentyl-otat

uRFpE RSN 225 PR oo b bRV ibbinBD: G803 (0GP0 -6+

bﬁ@ﬁph&%l) I Pekl-t6upted bigphenoR indludefer eﬂaﬁptd £4'-bisR6-di-t-
has to be present, rather it excludes material boiling

bty lpherol) nad 44 rmethylemeobisth6-didxhutylnhenebef er abl y
conprises the entire 650-750F+ fraction fornmed by the

[@¥14 o c Nolnephetohiched datign imddbrorshehiichgnay be miséd anclod¢ aromatic
poi nt het ween 650QF and 7500F eterm ned, by .the

amlaetamlpzswén%eﬁo these MAYRE Hee ﬁ.ﬂéﬂmsaﬁmgmeomwwn with

h | %S
AL a1 im0 sPLERSHSDURE SRRty o
aﬂkyslateldcmsi mneall@ﬂated eadomatlb mmnes sisch’ %ﬂomﬁﬁnonoammes of
50 OF fractio

th RamudR R R R rhsce % in a8, 1iphaPecaromaid o Sbsfituteg aromatic

g?Siég,tR%‘ﬁdar@&o%{HinoO&‘ QEu&Qﬁﬁ%%&nﬁﬁE?&% GRiIOR' a8 ¢, alkyl, aryl
feeds nay be processed as the entire
drrlh'éS(@)xl&¥ vdeere B34 it an alkyldne, alitenytenk; acalaﬂnylpne gaoup) R is

ST B A5G T ool B 550 or 2. e
-al B

RBBLE YR Sl o0 R0 5 SHELER LyBop eyt R prreably

dontaih$ from abouthiito h2 ghrhg:rbzitenmno’l]m aliptatielgroup isagaturated

alipbAF @t nBFFLBIaI AR NGRS A pTIALEOT SRR Glted gromatic

L fheq Attt
%%H?}ﬁe go%a??méﬁ{:/g}&git bha E}\§/‘§§151e)‘<y feerggé)haw ng(p t@ggﬁﬁﬁas
- rp:phmgrlt iAronzatit groeps R mmdtlhenmychmjmneﬁ togietheir rwighn other groups

l\'/' %en made using a slurry F-T process with a

&ySt having a catal ytic cobalt conponent, as
previously indicated. [071] The process of making the
| ubricant oil base stocks from waxy stocks, e.g.,
slack wax or F-T wax, may be characterized as an
i sonerization process. |If slack waxes are used as the
feed, they may need to be subjected to a prelimnary
hydrotreatlng step under condi tions already well known

N a o s ' g,



to reduce (to levels that would effectively avoid
catal yst poisoning or deactiva tion) or to renove

W@ 00B00259@nd ni trogen-cont ai ni ng conpounds whi PECT/Ue200T014893
ot herwi se deactivate the hydroi sonmerization or
hydr odewaxi ng catal yst used in subsequent steps. IfF-T
waxes are used, such prelimnary treatnent is not
requi red because, as indicated above, such waxes have
only trace anounts (|l ess than about 10 ppm or nore
typically less than about 5-@dmto nil) of sulfur or
ni trogen conpound content. However, sone hydrodewaxi ng

catal yst fed F-T waxes may benefit from
Gy dTﬁpKeb@tmth yninesantioxidants bavoalkyd sabstituenti groups of

f
aﬁfﬁ&? [l PHBh alorh. "Ry RS S Sinyiab e RrBuEs ngUghexyt
hepUUSItPT noN§1, ahd e, Nakheral g tif@alphaticSgrotps c»iﬁrnoa contain
si ng I e cat al %/st Conversion ténperatures tange from

myise ltnhaqam bearbon aswos.0 Thetgepewal sypessof angnmtiomdants
00 to 20,000 kPa. .This es be.o

b . 5 eertcs s i ek iPRERVafies, BneRY] Sapitthyl-

aiifés; phefothiadfed, iMTdaliBenzy19 And AiFiRA1 ?Béﬂyféh@ didthirs.

of hydrogen to the hydrocarbon feedstoc dr ogen

Nélixms af itwe oramete arppiatigl anpines age afspom:aﬂo olymerig amine

6 to,19, 660,SCF/ bbl.) d th
(ipidhots cin 4150 BE ubL. Buatienss exatmites 3R quampnig Rt anti-
ledhnisous"eQul—ﬁﬁﬁc prefine iMkinYioh ihchRlel B, ety @ipAknylamine;
Fol | ow n needed hydrodeni trogenation or
t-pgtnl Hlpga‘i-maphthulamim phemypalpbagwphthylamind; @andt he
t| b ks f h f eed
iR Balpre BUPABRRey hydr of somer 1 vt .eﬁns e
catal yst, such as_a | ube hydrocracki ng (LHDC

[0L)6] Sylfuriged MW@I alkalioralkal gpenq:zn’g\ gg:talmlts thereof
altbrard\lisdfnl afili6 1qa91& oxi de supports, e.g., alumna,

stlrca, silicalalumna, or a crystalline

10Ri5 0T ARPhet e ranipGaent BradCin LBxatine oif amposiions is oil-

s&ﬁbﬂ‘! ISPperaidthptiass 265 illsoltle Qﬁft%l@d%{)er com gound may be

hydr odewaxi ng,” or hydrodi soneri zi ng GIL eri al
bh:nd#d rlmm&:y lrrhneatug silt Exbmpdesobsitable Icappemriummdants
e G580 o e bt 6 i o
5
ngr 93? ﬁ&mﬁw L8 adon R acils SN GibI8 LopiS i
irgladocoper (ﬂﬂﬂ@&rb&ﬂates, 9dpheoaes,miedatespand 6caghicounrates.
6,620 6,66, 827 83 475, 960:.
B3SiGsBeuisal o agiphe sosper CutEand or Cuy3 saligderived pmyaikeny!
s@dtinit: #29ds dr &ahﬁx&%%@%ﬁo&%)be ga“’ ridaiely dfuBl ) . EP
05321 18 (Bl), 'EP 0537815 (Bl) P 0583836 (B2)

OB kS 58 R b B FRBRR f py se

aNﬁbﬁﬂbﬁ&Qﬁﬂi beAidkd inidividially M2 8/pledr)in dtﬁllﬁlabﬁaﬁ ith one
s well as in British Patents 1,429
ano@so §9?h addifings may be userhinsamamagnd of 4@9@50 Qhdo vyt
i1 GUI f avorabl e processes are
Pg"ﬁécru’g98°§ﬁ6m?§p12%w atent Appl i cations 464546 and
464547, Processes using F-T wax feeds are described in
Dotesgenis;  Nos. 4,504, 172; 4,943, 672; 6, 046, 940;

[ 1?&5 ngerﬁg &Q@e Qgr%moqﬂg ?@ Yl% lutt ﬁigel: 511?%%&1%741& typical

conversion c S use
derenyéitds an adionibenatefial thhf contalnsya fongdcaie kydebphobispertion
herein to formthe isoparaffinic hydro carbon base oil

are zeolite catalysts, such as ZSM5, ZSM1 1, ZSM 23,
ZSM 35, ZSM 12, ZSM 38, ZSM 48, offretite,

ferrierite, zeolite beta, zeolite theta, and zeolite

al pha, as disclosed in USP 4, 906, 350. These catal ysts

are used |n conbl natlon W|th Group VIII metals, in

.




Goup VII'l nmetals nmay be incorporated into the zeolite

catal ysts by conventional techniques, such as ion
wezekamies [ 075] I n one enbodi nent, conversi onPOf/U$1967/014893

waxy feedstock may be conducted over a conbination of

Pt/ zeolite beta and Pt/ZSM 23 catal ysts in the

presence of hydrogen. In another enbodi nent, the

process of producing the lubricant oil base stocks

conpri ses hydroi soneri zati on and dewaxi ng over a

single catal yst, such as Pt/-A3M 35. In yet another

enbodi nent, the waxy feed can be fed over a catal yst

AT iy SR SR IOy fontfifl o or e
nibledilkt dthd mnenimpmnmmfahagete@geﬁm typicgty detived fyom an
case, useful hydrocarbon base ol l products may - be

opgAnif Aekl such ag we fwsmﬁlwqrbowamea 9&:71195116 acid, phenol, or
r@gﬁﬁg@é E yst 8@‘%2?"%’J1 ;nrﬁerﬁ on g@%ﬂ(ﬁg metal.
(20 rsesty °4s§%ﬁ§£{a %?sb bstpgaly, E&gﬁ%ﬁeﬁfv@%séﬁé&f the metal are
ddsmpdd & fiRpal dJaﬂZ @hdhal€%asial Bast ﬁgmggf ETBRE ,g@%ﬂeaﬁ% by

be acconpl i shed using one or nore o ewaxl| ng,
ASiEM DQB%)JI efiéivonm § to rabbde(mdey compositiens ase averbased,

either the entire rois rate or the 6 750F+

P Rlpng 1At DB LA DU At b BtPiEKe DY FEAINE AR excess
of 2 o) Eafptuld G ﬂﬁ‘“ﬁ%‘?’%@.‘@ﬁ?‘ﬁﬁ*‘#& for daltie] Ghuniaidic
gab ¢Gsuthvasxdarbon Idioxdde) esefilb detergents char bbyxéumaigcmﬁdtyt e

may be, con ed with ¢chilled sol vents such as
°é’8é1"’6ﬁ‘é °rr&EEﬁ§)f °?é?‘|'?9§° etone (MEK), nethyl isobutyl

ket one (M BK), m xtures of MEK/M BK, or m xtures of
[08241; oltiie desigebletfoe at lergt somidetgrgans te belaverbased. Overbased

dg{e‘f‘gérﬁk ﬁ\%kae ?]ltn a‘i‘ﬂ ?rgpn.lsgncgtp&gd eocﬂ$¥ Elie com%ustlon process

af@|béeoime p&dﬁﬂ the!BR. diylpidd1BS the©Bviibaséd hfatéri4l has a ratio of
raffinate. The raffinate is typically further chilled

metallicrigpde agmmacr@rtmm of thesdatergeatod ebawtr homwsw ildm an

<RYAISTL R Mol pf SR s Bl SO 4, i BB 1. The

réduilehg HBtérEéﬁiﬁQ laA QR Bdsed idetdFb&Ricthat Wil tfplgal’ly |h'a%' IadrBN of

ropane, a |least a portion of which is ashed
abput 15<Uomhlgh¢e ofjen abeutrdHlatioet Sopmere. pPr@ﬁesahiyu thtelwerbasmg
ar at ed fromkhe raffi

chfith sERuNR, caluipnaF Haesint, AgriAedr pF At Grddns of giffering

TBN \¢ahi el iselllifthé préseAtthvetiionf the raffi nate whi ch
is then fractionated to produce the preferred base

k ' tq
(9128 PATES (o ARRBInd Ty B s o

shifdnates,phenates, carboxgtdtes] phiosphdtys] randesalicplatése
presence of a sui tabl e dewaxi ng catalyst at conditions

[efdxyct Sl\(ﬂbﬁ@teh P%]ﬁ%ﬂ friof SilféictadRis that are typlcally
hydroi soner at e ti c dewaxi ng al so converts

obtainedhy stlfonatipy dxf @ilsdfsvbam@tqdaanqmmc bbdﬂomg:ons Hydro-

Ao fiitct fhithfe Bsecbaingd B atkdfarif BeRafis.gptuene, xylene,
napRthafive; bhﬁﬁ,‘hyli bAg khdif Atlogenatdd detivatiVas ectﬂbﬁmenzene

fraction fractionated into two or nore base stocks.
cBh:pattducrm apfl adhiterdnaphthalanic} forgexamldp) alThemalkylating agents

ac |she he prlor t,0_or ri fractiopation
rgicqie hve abeid P Bartin sRms: (e Sy shilondliR dBikally
stocks. [077] Any dewaxi ng catal yst which will reduce
the pour point of the hydroi sonerate and preferably

t hose which provide a large yield of |ube oil base
stock fromthe hydroi sonerate nmay be used. These

i ncl ude shape sel ective nol ecul ar sieves which, when
conmbined with at |east one catalytic neta




conmponent, have been denonstrated as useful for

dewaxi ng petroleumoil fractions and include, for
wexaspbss ferrierite, nordenite, ZSM5, ZSM 1 HCT/US2007/014893

ZSM 23, ZSM 35, ZSM 22 al so known as theta one or TON,

and the silicoal um nophosphates known as SAPO s. A

dewaxi ng catal yst which has been found to be

unexpectedly particularly effective conprises a noble

netal, preferably Pt, conposited with Hnordenite. The

demaX|ng may beacconpllshed°Wﬁth the catalyst in a

fixed, fluid or slurry bed. Typical dewaxing

G b

<SR S R 0 SEREL A ond ARAEY ki fbout 16
to 60 eartfonl&t0ths3500 SCF/ B for flowthrough reactors and
LHSV of 0.1-10, preferably 0.2-2.0. The dewaxing is

p ‘A T]c K lam & HHICL @tidahts 2R Relate@ PFBdSctsNp AP dibdloseita

erably no nore than 30 wt % of the dr0| somer at e
nimben f awetlmsw metplosalismf V@iqus sutfonimamdmgréndf are useful as

A e P Lol G e
AQidn(lﬁé oy & BigNN&QY and'R. deSﬂilﬁP PRbliSIRY Bythd Pézius-Hiles Co.

sol ventS dewaxed wax-derived basé stock(s)” and/or base

of Ql?‘@land‘tzﬁbloe(lﬁéﬁhfwmﬂlatlyldlmims anvinbeoef oyerbased sulfonates
vanta convent i gnal, API oup Il and Goup |11
2E¢ WDk B3 HispRAnfs andler deteresnt. and so nay be very

advant ag( ousl y used with the instant invention. Such

[B335] 24 Kalins sarthy Phematesrarg anetheruseful class pf detergent for

B, SPOL R Sy 1Y 35004 WS Rei] e

hedroxide bﬁbxﬂec(mao | Cd(DH),0Ba®, Ba{OHYy eMgmemg(OH)z, for
Vi scosities to about 15 nmmP/s at 1000C,

example) wyith phfnolmwlﬁmzsd@ﬂwlnhwlkulﬂﬁafak alkyl groups

. Vi 0 h
opIREE HERE o' AR Rk BT e rosflibn e

Exafples of syitable pharials includd ésobttgphéndlf 2<tkylhexpiphenol,
Vi scosmly range of Goup Il and Goup ILIl base

neRYPRERY alﬁép@fl rheael, @inﬁ(tby likep It é‘h‘!}ﬂﬂzhel rmﬁed\/]th& stayting
alKYIpiRGol A Ufiin iR | o4E AHE01 bR onb AR AhE bl

indepeddéntly bte:geslﬁih oribeandticd) Whén 8hoa- siillf(ﬁ'i:u‘ed%llejl henol is

hydr odewaxat e(s), or hydroi sonerate/cat (or solvent

ugrdashe selfugiz @dslsbmao'sl)e ablainsd Wamethods(wgll koganoin the art. -
Tﬂgﬁe d’srlﬁﬁl\.{ﬁf ﬁé&ﬁ{l?&b@%ﬁﬁ?ep?f ?ﬁ(& égfengpg{l Euﬁéﬁﬁ ing agent

or m xtures ures
(ﬁﬂud@ﬂg eleshantkl sylfigrot/salfup hatides, sush as ealﬁxcdmwrﬁda @nd the
art of the base oil. Such base staock(s and/or base

like) and thenrepeting the sulfurizedrhienobivrithan alkaling carthraetah
hgﬁ{d;“&)é Bp[)xmse stock(s) and/or base oil(s) of mneral
|

orrgin, natural oils and/or with synthetics.[080]

Ukrige = |‘7’=e i A AFEVRRG ks dtgfeents. TRése
Rk Qkid8éte a?%é’%&?gfgd%nféa\étlﬂge?gsw tal compound

conp25|t|ons and are furt char-acteri
witlgét isastionet asbodxyled acid land-remavihg fnekefwater from tlm—neattlon

ni g | owt o-ni,| natlc d are esgenti al
st iess: CPmPOURdE map it gvebisell ©ritotues e desired TBN level.
ﬂaf%flgeﬁéﬁha&e measérynmd.& af6né ?P@%ﬁéﬂ Rfash %a&iergexﬁs derived
hydrocar bon conponents 1 n which the extent of

branchi ng, as neasured by the percentage of nethyl
hydrogens (Bl), and the proximty of branching, as

nmeasured by the percentage of recurring nethylene

carbons which are four or nore carbons renoved from an

end group or branch (CH2 > 4), are such that: (a)
Bl-0.5(CH2 > 4) >15; and (b) BI+0.85 (CH2 > 4) <45 as
nmeasured over said liquid hydrocarbon conposition as a
whol e. [082] The preferred GIL base stock and/or base



characterized, if necessary, as having | ess than

0. 1w % aromati ¢ hydrocarbons, | ess than 20 wppm
WORE0BOEEMS cont ai ni ng conpounds, | ess than 20 WPEIMUS2007/014893

sul fur containi ng conmpounds, a pour point of |ess than

-18C, preferably less than - 300C, a preferred Bl >

25.4 and (CH2 > 4) < 22.5. They have a nom nal boiling

poi nt of 3700C+, on average they average fewer than 10

hexyl or |onger branches per 100 carbon atons and on

average have nore than 16 net¥iyl branches per 100

carbon atons. They al so can be characterized by a

A OB HE SR YOSTLF SRS Melud IOTRACHHIR QY sl ates.
Orie0sefulefantbyeof eompysitioas isofitHesformiMld at - 400C) < 2900

(KV at 1000C) - 7000. [083] The preferred GIL base

stock and/or base oilysis also c Pra erized as

conprising a m xture/of brancheg—pagathi ns

characterized in thgt the | yéant base oil contains

at | east 90% of a mixture 6%bET nchedj paraf fins,

wherei n said branch p®aigins lare paraffins having a

carbon chain |l ength §f about to about C40, a

nol ecul ar wei ght of about 280 t ®Habdut? 562, a boiling

range of about 6500F to abgut, 1050QF, . and wherej n.sai,d
WIRERR 8 I eeR o of R Hfky) o hayitaf 4 BGEL 30 7Bkon
atoifs, WiRradl intdg® fforAg ©o4,kmd MR Akalswé Sartth aivthe Preferred R

paraffins is at |east about 3. [084] In the above the
gBrupscire adkyleheins o ot leayt Lherpreerably,C ni aryereaier. R mpy be

and Eree Carb | ndex, ((EC e determ ned as. I : ,
oRPaRY SoPThEER VBB STsiethi dohS] FLdiéerBich S Brgent's
femardn. U isprefirablyAldiimg nfighesiund &6t BdrfuriMMore preferably, M
spectroneter using 10% solutions in CDAA3. TM5 is the

ig ealebwmal chemical shift reference. CDO 3 sol vent gives

a peak located at 7.28. AUspectra are obtai ned under

[onz7)t iHgdiocartodsabsiituosd salioylicUeidiemas bepreparedifdo phenols
rrstg),a ul se delay tine of 30 s, _which is at |east .

byithé Katheseactions (yasddS. A do?9 559 b fos additional information on

at | i [ r .
SRRl b, e FEBISARTSE IR SRR3R e
salieydictadids imyt eepfeparal by doublgi deedmpodsitich 3f @ petal salt in a
hydrogens on aromatic rings; 6.2-4.0 ppm hydrogens on
pelasisphyent suehy as waterfr-aleoltely 1 ppm benzyl i ¢ hydrogens
at the a-position to aromatic rings; 2.1-1 .4 ppm
[OL28)f f Alkalinerearth mctal phpsphajenate alsaiusedas detergents.
paraffinic CH2 nmet hyl ene hydrogens; 1.05-0.5 ppm
[CE2RT f DBt i3 niB} BY kiniyer, ents[d?8¥hat 5 knBWa&sThyltid or

index (Bl) is calculated as the ratio in percent o

compberndetergentst The latyetrdegengentsrcantprov deghe gropeies of two
1, 05 m..to the total, honbenzylic aliphatic dr,ogens
dptsrer® Nishstieope pedd fpi2Rd Sphfrate fuafiidig SeF Slsn pagpat
6&937*20379 for &@8$pleA 90. 5 MHz3CMR single pul se and 135
 stortionl ess Enhancement by Pol arizati on Transfer

T) ' CkQL:
IQFSSi AN B Qeter Borhl Enclind bOERR e Rles bl i fonpees,
chRil®alityRtex mapiRsiugf phehdtés, magmisiuia sulfohales, magnesium
solvent gives a triplet located at 77.23 ppminthe 13C

saliexates end mtberwglated gpomposgaisi(includingdmratedadrterasats).
B A T T

preféeably Matsouit el tko0dewtecar bon spin-lattice rel axation
time (Ti), to ensure




conpl ete rel axation of the sanple, 200 scans to ensure
good signal -to-noise ratios, and WALTZ- 16 proton
waelewsmsvhg. [089] The C atomtypes CH3, CH2, BemMUS07/014893
are identified fromthe 135 DEPT 13C NVWR experinment. A
maj or CH2 resonance in all 13C NWR spectra at "29.8
ppmis due to equival ent recurring nethylene carbons
whi ch are four or nore renoved froman end group or
branch (CH2 > 4). The types of branches are detern ned
based primarily on the 13C cHénical shifts for the
nmet hyl carbon at the end of the branch or the
di¥dngne carbon one renoved fromthe nmethyl on the
ranch. [090] Free Carbon Index (FCl). The FCl is
[&231] esDadng engind Sperhticny dibiasolabld dxidatisrEbyproducts drbe
nunber of carbons i n an isoparaffin that are |ocated, . .
perduceds Dispersantsihelp keen these bypreductsimiiution, thus diminishing

o SRR 1O o e g D ers Rt bl e B bt el forming i
nhtuke aPfefeRH1, theldispershit a$ ashlesy. bOG-zalléd BYIfleds dispérsants are
straight chain termnal nmethyl or froma branch

organiemateraglp dhat foneswbstantisHy noppsdaiparceambustion. oF erexample,

in the I - S tr '
iRl RoRBTing crHore G Rt rbe SHoreetl f fcRiigg gshtess.
I Uoieast Oinetdlcconainmy @étetdentd\@iscasiedabole 8rrh ash upon
acconpl i shed with sufficient accuracy for |ubricating
combupii®yr i al s by sinply dividing the nol ecul ar wei ght
of the sanple oil by 14 (the fornula wei ght of CH2);
[@D32]i \Suitabledidpersants typically déhtain @ gohir growmattadhedito a

i Vi Si Qns, or area coynts y the ayera car pbon nunber,
rﬁﬂmmlyt gha?olﬁeu'aswlah&ﬁxégp?&rbep ayy- gﬁhﬁeppae&rﬁm typjcally
. * 'ri‘a% e
°§g‘%%'ﬁgdgpnki&rﬁ 0t‘;‘ﬁe sarérgfgﬁ%ﬁjgé g) gl%l de?gyg?%%rpﬁ't egﬁgﬁal
hgdegarken claaibe contaim 50 tte 400 .carlwomatoms: FCl . [ 091]
Branchi ng nmeasurenents can be perfornmed using any

[0133)i eChdmicatlyo nadY\MRspOsahts aAEY BE chEFataiaal as pHdhates,

measurenments are performed using a spectroneter having
sulfomaes subfurized phenatgs csalisiylates; naphthengtes, stgaratgs, carbamates,

verificati on,by ,Mass ,Spectroneir ] r an.NVR suryve
diifcarbafiien PROTRRGE SRV A marticHanl BRI 8 -
di¥perdanty 4redhé %lﬁé?@lﬁﬁbﬁﬁéh@ﬂvﬁﬁ{/&o'@){ﬁi@ﬂilﬁbro&ll‘éatb @0
ppmvs. TMS (tetranethylsilane). Solutions of 15-25
reastionraf dlpngeihgin substithiedralkenyhsuccinis eompoinduspally

ree ul ses fplloywed a 0.8 sec acquisition tine.
SPEER Resiie ahfyodo St atotyy difiky R Apig cqrpSiund.
The QbR cHEROIRuP  consit@iipatic ¥léophilit Portion 8f BRCmERIcaYe which

prior to the excitation pulse and on during
cenfens solubility imghe pilejsprormaiiy a pphtisobutylleng grewpn Mamgo
nm nut es....The DEPL and APT sequences were carried oyt
HR DRI Ry ok, Afithreind abE WeR vt S R Glclif art in the
litrdtael Elk%ngﬁﬁﬁ}f paeftsi destABingaduchnliSperSinty are URSIRdtedNos.
manual s. [ 092 PT is Distortionl ess Enhancenent

by
3p012:8923. 2 b5, TPANn3 24,6665 1o 7.1 34 LAdR 3,444,170; 3,454,607,

S CLREL S0 90AL S S 3 AEESTRRA Y24 B SR ot of
dispebsant afdoscridedin 13S. PAeHS Nd3. 3[0360063; 32601107 #,253025;

degrees out of phase (down). APT Is Attached Proton

372E5,954;t3,4B 8,38 ; 314540315 30%65,804c3,443.3470 316975 5T 3a1RP,277;

S8 02 AL 4 L% 5658 S8 A0 530 e e 70

shoul d have a corresponding CH and the nethyls are
clearly identified by chem cal shift and phase. The
branchi ng properties of each sanple




are determned by C 13 NWVR using the assunption in
the calculations that the entire sanple is
w0 smpaosdd i nic. Corrections are not made for PCT/US2007/014893
n-paraffins or cycloparaffins, which may be present in
the oil sanples in varying anounts. The cycl oparaffins
content is neasured using Field lonization Mass
Spectroscopy (FIMS). [093] GIL base stock(s) .and/or
base oil (s), and hydrodewaxed, or hydroi sonerized/ cat
(or solvent) dewaxed wax basé stock(s) and/or base
oil(s), for exanple, hydroisonerized or hydrodewaxed
d r f g i .
e O o R St} ey g BeSerp 09 6 dispersants
mHy bef@md; donexarnple; imBdrqpeanPatentsApplicatidn N6h47 b 074, to
v@}.nit‘)v nt armn%eotr ?lynal equi pnment manufacturers and
160 FSFHINCE1S MAGCO0 MY PUEPPS nul at ed oil s of ever
i ncreasingly reduced sul fated ash, phosphorus and
[8134]ur Hydm@nbyltsyhs@etteéwacmm@égpnmoynde are p@pulae

enviro t al %I ations

dishersanis. JIh Gty SRt i %@8‘“&} B%g%s g F‘é“ikﬂ?‘&r?sm

ahl186Spiep ﬁﬁed by (RS Rattivn o@%ﬂfroé&%ﬂrsum@tédlsﬁdc@duc acid
sul fur and phosphorus content. Such oils when used as

compouod ipsefeaablydavingrat laastQ/\parboaMmms mghe Eydrocarbon
iti.ve ar additives .included the f or mul at
subieie St el teadk s cbeREo T Ay FoieCtipinis A€ pacticilarty
ukefurul ated lubricating oils will be |ower or |ow SAPS
oils as conpared to lubricating oils fornul ated using

ISP S a2 borhida BB, ARl e fon Wfcon tkeny
sbevinicediihyideides ghd amnifbat Malpardtiosgrantvatty alegending on the

conpression ignited) wll have a sulfur content of
pebamine; &5 exampie the nolar patig of alkepyksucciye @nhydnde 0 TEPA
0
PaSef Bt about f 1 bbC3%, SR ot beflioth in
UNSSPatetit Nos| 8087,986:; 8, 1h25892;532¥9,666; 3272¢744;35322,670; and
a% horus content. of 0. 18% of Iess fr ef erably
369508 8. o1 99.8Q0; angl Capada Ratent Nop 189494 .0r | ess, nost
preferably 0.08 wt% or |ess, and in certain instances,
[@136] pBudainatio|cpteds Of: fotr%edrby thescondefsitiorheeaction between

EELSELER SRR D o2 R Rl Sy

d%éxﬁixﬁg @nhe BEchot OF paKYy Al %@d OiFlof edEmpld, iRE céﬁ@é’l’?‘satnon product
and/or wth one or nbrée perfornmance additives. 96]

ofanmtkanyl shiceinin antiydristef ardpendaerythtitol 13 useful ddapcrsant
are not limted to, oxidation inhibitors,
[Gﬁﬂoxsg@&hﬁc SRR hie f&ﬁ{eﬂr&e%&erﬁﬁﬁéﬁ%&%on between
i nhi'bitors, rust inhibitors, netdl deactivators,
atkreniyl amnmguﬂtydndexand mlkqmodaasunes abloki ¢xample, suitable alkanol

oS PEtade Sbagy et nlalio PoRant iy, PRoso latsilyalkytpoly-
ai’xhﬁ@é’ﬁﬁ%?ﬁf)mmké ﬁﬁgaﬂgﬁﬁsdsdcﬁsa% g)lﬂ?éth e ;io‘lgﬁlnmes One

conpat i Ity age riction ricity
cagmplsis mnpoxglamdwhﬂgnm}hyltmpdtﬂmmnv [Reanescnwevﬁ examples are

ef oa emul sif ers, densifiers,
‘f"f‘l‘ﬁ‘i& I’ll’lagent eﬁé%@gagents t acki ness agents,
coI orants, and others. For a review of many comonly .
g%/gythe

[0838] o dbe molesular weightafithe alkenyl suegipigranhysriderars

f [~

b ST Barpe P ERER R BB TRA8 dng 75500, “Bhe above
phedudts ¢8s be sMeaWed%ﬁh%ndwbbagémﬂs@h apydsurDakggen,
Corporatlonmgf Par kridge, NJ (1973). [097] Fi nirs?ﬁegg

| ubricants usually conprise the |ubricant base stock

or base oil, plus at | east one perfornmance additive.

[098] The types and quantities of perfornance

addi tives used in conbination with the instant

invention in lubricant conpositions are not limted by




exanpl es shown herein as illustrations. Antiwear and

EP Additives [099] Many lubricating oils require the
w@e@seoses of anti wear and/ or extreme pressure PERYS2007/014893

additives in order to provide adequate antiwear

protection. Increasingly specifications for |ubricant

performance, e.g., engine oil performance, have

exhibited a trend for inproved antiwear properties of

the oil. Antiwear and extreme EP additives perform

this role by reducing fricti-dd-and wear of netal

parts. [0100] Wihile there are many different types of

, VAl Abi

P AN IR a0 & s (leic R SR DOHONArSORs such as
borate kstesscomhighly borated ispersaktsl t Thodispershatsacanrist borated with

artj cul arl netal dial kyl di t hi ophosphate in which
ftons a0 sbout 5 aaeles of Gbran bk 2 of dispsysant reaction
pg&ﬁkkyldithiophosphate (ZDDP) . ZDDP conpounds
generally are of the forrmula Zn[SP(S) (OR1) (OR2)]2

L9 NhnBith GRSt P ol st S PepeBiop ¥ ) phenols,
fodniaAdeyide; Bal Andinedr 886 1BS. PAet 787,951, WHIER # Incolsdidted

in amounts of fromabout 0.4 to 1.4 wt%of the total .
hexgire by irefezengso sProcess aigds and egtalyats.csush asedeicaeid and gulfonic

) d ,ad ly., [0101], Ho [ i S .f
oy S R TR bt A Tl eigh@ e
alk§isHiepol PHinge ftGal 80Utd 1300 2 RIp¥éentdtivead@nyple§ are shown in
converters and al so on oxygensensors in autonobil es.

UchPatant Nos3.091i574; Biil03,836;68:704,308.03,76 b)36Se 3510669 %3;

.th Lt h phosphorus-free antiwear
32}(#&? |5\73§’.83[%g?g9}%:0\ vari ety of non-phosphorous
[éikitives are al so used as antiwear additiyves.

HurTyRigabpighimelegnlar reight alighatictacig modifigd ddannich
ciiflrishi{S3 prodldid LSO & il %\QBEBBQ%%%}@ga%‘dﬁ@%ﬁﬁ&Ry

urizatlon of various organic nateria
mdleqilat weight ajkydtsubstihited hiydedxyaysraticObEHN(R), group-
hydr gcar bons contai ning fromabout 3 to 30 carbon
CORIAIING peactaah| y 3- 20 carbon atons. The ol efinic
conmpounds contain at | east one non-aromatic doubl e
[H1d. Exashplesof highl sneleculdeveight ablyyltsubstituted hydroxyaromatic

R3IRAC=CRS5R6 [,0103 ere each of R3- R6 e
P RRegRTR A PR AEASTt, PASRyGpSiboarnd thet gplyalkylphenols.
Thess ﬁil?'ﬁﬂ(yllmﬁdrﬁﬂél&m Be lobélified By Ih& allyiation)in #h& Briknce of an
radicals. Any two of R3-R6 may be connected so as to
akkylating eapalyst such@s Bitid of pberd! with bighamodeculanweight poly-
sul furized . ol efins and.thei aration cgn,be. fouynd
PPy, BolpieTlond”ff Bt polaliar Ebiponba® i Bive Ak
substin@dhits bRlthe bERZGH ridd O f phéndIThaving an laVee 6U0-100,000
t hi ophosphorus aci ds and thi ophosphorus acid esters as
makenularaweightdi ti ves is disclosed in U S. Patent Nos.
2,443, 264; 2,471,1 15; 2,526,497, and 2,591, 577.
[0'12] t | Exvarnples bd HINOR Bt grioapydontiifingf redetantsareralkylene
antiwear, antioqxidant, and EP additive is disclosed in |
pelyamines, princapaibypelysthylgne pelyamines: Qthenrapsgsgptative organic

{ . a 3
cGRFHAIC Coldinfing ot B! Gfic INGUZ FBUK SHTRbS P MR T the,
pieparat analich 6o on prisduss e well kb inefiefe the

f 10ef Manaich eondeasati well Reibwn dndl
phosphite, for exanple) as antiwear additives in .
mangr apd Mi-amigoglkanes aad their substityigd analogss o8, cthylamine and
/D8 | e e LLive
SR afhife aedliall FARAIRES o iyl AR Caifinb
properties. The use of thiocarbamate as an anti wear
additive is disclosed in U S. Patent 5,693, 598.




Thi ocar bamat e/ nol ybdenum conpl exes such as nol y-sul fur

al kyl dithiocarbamate trinmer conplex (R=C8-C 8 al kyl)
wa@e@sabzses usef ul antiwear agents. Theuse or adPCT/US200T614893

such materials should be kept to a mnimumif the

object is to produce |ow SAP fornmul ati ons. [0105]

Esters of glycerol may be used as antiwear agents. For

exanpl e, nmono-, di-, and tri-ol eates, nono-pal mtates .

and nmono-nyri states nmay be used. [0106] ZDDP is

conmbi ned with other conpositi4dns that provide antiwear

properties. USP 5,034,141 discloses that ;a conbination

d d -1 hi adi
e e AR U AL 80,
imidayples jimidazaliding\andapiperidine; pielpmine ad theiSsubStinasd
5,034,142 di scl oses that use of a netal
analogsyyal kyl xant hate (ni ckel et hoxyet hyl xant hate, for
exanpl e) and a di xant hogen (di et hoxyet hyl di xant hogen,
[0 143 ]e xExpinplesi of alloylene polyamidetricagBdi include\atlylenediamine,

01 Pr ef
iy ERE BB, e te i BAhming delshr Py ne arpamize speme-
eﬁ@léﬂ&ﬁeﬂixﬁﬂieoﬂé)@fdﬁiﬁtaﬁé heptafiiné, Lﬂéﬂiﬁeth?lehé Redhmine,

boron, nol ybdenum phosphorodit hi oat es, nol ybdenum
ogiaethylens banaamineanonacthylene docgammhﬁmemhylene undecamine

| udi het I
ot i Rinst SR arber BaviR iR R sORtals rort oBiiing to the
alltyllédd p6anfifés, if ﬁ\é f&mulahzqulm»)nﬁnns@ﬁ.o&hmeﬂesz is a

esters, diols, triols, fatty am des and the |ike can
divalentinshylead anducis latéd] @ of the fmygduagLfsmiulm Gmresponding

bout 0L to 6 ,Wm % fer abouyt..0. 01 to
pierilestpebiaPkne i REoRY oot diamineARd dim s S50 RPRE-
FSRABROfL, 1&iFa-CPORAL hnd nexaxﬁmeglaeéarsbysuh%bgwea ts. The
exhi bi t ed by conpounds di scl osed and cl ai ne 'S
alkydenst pelydmines arcarsehlly @btained byithereattionaf; arhmoma and dihalo
orrrul at r etaln a mninm
Btk sfettore afings o bus b lenk RRpBipegbtained from
tﬁé’fdﬁ@héﬁ iofSto M #oRsS dfarhffdfta Wiﬂf PYS516 lﬁ&%@%kdlchloroalkanes
Vi scosity index inprovers (also known as i nprovers,
haviagodta ¢ cadhtin atoms, amlrthe\ohimmstqn drfﬁcrantecarbops arei sizitable
Lm,irlca ts with hi and | ow tenperature operability.
iaﬂl(?%Eeqcféﬁ?t shear stability at el evated

tenperatures and-acceptabl e viscosity at | ow

[Akt]e rAidﬁla'sise[reag‘m}ts ssefid ih ¢they peapasation ofithexhi glmmﬂee\nlar

pigtnclt Gxeuf i i o ﬁﬁ‘?ﬁ%}&? el S pudesrihison
f&%mﬂﬁélliyd’e ISERBOWH ak P&fohﬂﬂfd%ﬁgﬂe and erfARREheéBidehyde and
abétll cal” nol ecul ar wei ghts of the ynmers are

\(B-drydsoxybutytaldelyded Epfmeldwgde oD raefonynpldchbldg-yneldmg
b ut 20 000 to 500,000, and even nore typically
HPEgsTEds0, 000 and 200, 000. [0110] Exanpl es of
SU|tabIe viscosity index inprovers are polyners and
ANl yHydrocerb sétujedamingashiessedispersartradditivesyare well

KGN BB MHEENRTe £8ILPRUKRIE % TAGTORL 4 458s0;

VI SCOSI ex’l rover ur t abl e Vi scoé

3|4385X57;rM565,804] 3 7§sl4xacgammgatamd(5;os¢,lmer s of
vari ous chain I ength al kyl nethacrylatcs, for

r .
GHEGIP| el iRl B0 NI i RPAH DURRES S5 i,
1n01pdmgethesc deﬂmatwescfpmhynanos—soécmimgdesnbnsMcnmm1des and/or

dr qgenat ed bl ock copol. rene
S BDriane- S Piopceiny s oS P S Ruftocaiby) Shecipimide is
chaln | ength acryl ates, for exanple). Specific
exanpl es include styrene-isoprene or styrenebutadi ene
based pol yners of 50,000 to 200, 000 nol ecul ar wei ght.

[0111] Viscosity index inprovers nay be used in an
amount of about 0.01 to 8




w % preferably about 0.01 to 4 wt% Antioxidants

[0112] Antioxidants retard the oxidative degradation
wWo@Rookaexs9Ivi | s during service. Such degradati onPEEYS2007/014893

result in deposits on netal surfaces, the presence of

sl udge, or a viscosity increase in the lubricant. One

skilled in the art knows a wi de variety of oxidation

inhibitors that are useful in lubricating oil conposi

tions. See, Klamann in "Lubricants and Rel at ed

Products", op cite, and U.S.-4atent Nos. 4,798, 684 and

5,084,197, for exanple. [0113] Useful antioxidants

defive I |

TRk S CarbYRMe Group ST ab BBl MR A M from

ahout 560 tmabdua:ﬁ(lﬂ(lmt zatmsiaire of sﬁclchydmcnrmﬂem) grcmps Other

i cal, phenol.ic anti oxi dan ou
e iioschlin SR plC S anC L ERiers i e, Ay Ipherol-
Wiinfing-couptéd Mddnich hadiits %@i&‘%g?é’d QEAVRive) dnll fbﬁ%& related
i icl ude those derivatives of di hydtoxy aryl conpounds
compgnents. t-.‘hmlmdmtnxqs pray hesuseddnian arheundrafraboud 0.1 to 20 wt%,
pgg{ea%ﬁ htl o relél ye to each other. Typical phenolic
T ApLO;l W% he hindered phenol s substituted
wi th C4+ al kyl groups and the al kyl ene coupl ed
Mmt&mmsmmese hi nder ed phenol s. Exarrpl es of

BIENlo) CBavettiinal pou? peinf deprisions élsgimm assRRsIRIL Pow
i B%%II’S) rhaf Hl addedUdthe éoﬂ‘lzﬂs?d % Wcscnt invention if desired.

2,6-di -t -butyl -4-dodecyl ph
These povrypeint Heptqslszmtenwy beadded to lubrlcatmg compositions of the

2-nme Q-t - byt dod I h I G h f ul . .
PR SEBL YR 56 o e asR RREEatyie AL RCH 4B T will flow
o ¥R Boutd Ekﬂﬁﬁi&dof:’sxﬁraﬂl B BREBE S ORI OB Sk lated

ester erivatives. Bis phenol 1 c anti oxi nts may

nphthdleany agbm&thycuyiatds i polyacrlates, polyarylamides, consdensdtion

I f h I henol s
?%{ent I f H:Qlog lg?\ia)?pé n argrrf oup IR )Spnoyl carboxylate

rhine Bttt éﬁé‘ﬁ’éﬁ%ﬁéa AR} st of fafy acids and

allyk pingh ethers.ntl. SldBatbnt Nex.alrpll £,022; 2,015,748; 2,191,498; 2,387,501;

henol ) .and

2635, 4397 086 % 151 BT 2024,879; and 31507} Ddasepibe useful pour
s d&@@%gé%ﬁaa@.ﬁz&:ﬁm%%@% St S b P06 B587he wean
anaeubwtit ofaboats 0l Hwils) peefiekablpabout 001 hoahs m% c
anti oxi dants. Typical exanples of non-phenolic
CGuttdsiod Hilibitotsncl ude: al kyl ated and non- al kyl at ed
aromati ¢ am nes such as aromatic nonoam nes of the
[0b48ful GordsiwRlIANibitvas ardBsedstoanredace ﬂtwdégradaicmmf metallic parts
substituted aro r.ou IS an, aro or a
L S R g o GOWPGS“?"HWS& £ cogogion
nﬁhbﬁ’b}s nﬁeg&aﬂ%dﬁ‘fdl@s F"%ec.:1 fofe 1(:"1)?” Pateit KRRY2819,125;
or aral kyl ene group, I's a er a ky? group, or
25hi %1 26w rand, 3 QB?J9,320wm¢}kalqnhcgrpmmmddmdem bysreferehcei ln their
2.. The al [C grou contain fr
ety SORh BAaHLeSINAY Be rel 3b Py ScRsmHoa oh sbpvn DI By W26,

8610 aliphatic group is a saturated
pgﬁep lf?[g groggqggr%fl—‘g?%\bly, both R8 and RO are
aromatic or substituted aronmatic groups, and the
aromatic group may be a fused ring aromatic group such
as naphthyl. Aromatic groups R8 and RO may be j oi ned
together with other groups such as S.[0115] Typical
aromati ¢ am nes antioxi dants have al kyl substituent
groups of at |east about 6 carbon atonms. Exanples of
al i phatic groups include hexyl, heptyl, octyl, nonyl,
and decyl. Generally, the aliphatic groups will not
contain nore than about 14 carbon atons. The general
types of am ne antl OXI dants useful |n t he present

o "




phenot hi azi nes, i m dodi benzyls and di phenyl phenyl ene

di am nes. M xtures of two or nore aronmatic am nes are
wa@bk@e/owsed ul . Pol yneric am ne anti oxi dants canPEl/BE8200%014893

used. Particular exanples of aromatic am ne anti

oxi dants useful in the present invention include:

p, p' - di octyl di phenyl am ne;

t - octyl phenyl - al pha- napht hyl am ne;

phenyl - al pha- napht hyl am ne; and

p- oct yl phenyl - al pha- napht hyl-af+ne. [0116] Sul furized

al kyl phenol s and al kali or alkaline earth netal salts

skhersbhatibifty A &ditivef ul antioxidants. [0117] Anot her
class an X1 L used in lubricating oi

[EBIg)os$édl %ﬁlﬂa%ib@liiWeutd leelp 20 BVelélanoHitiit seAldyby causing a
oi | -sol ubl e suitable copger conpound nmay be bl ended

chemisal reactionrindhe fiwid er physicalghangedn the plastamer §ppable scal

iLpxiydant s Ji nclude. c er., di_hydy ocar byl .t hi p-, or .
BpaE U] At tos MR SBR Sl e e it RgteS aromatic
eSteRy b driifti® hy 8dotaltionsC estaFsq By lbenadi plithalald) €6r example), and

sui t abl e copper salts include ‘copper “dithiacarbamates,

PQUbPMYétSBQGiDEmgﬂth@@e- a?xwhaa;ttisiwasémrm used iga@: amount of
i di cu( !l
a5t 6 b e B RisTirmBBIR MO LG cnhyal i dos are

know to be particularly useful. [0118] Preferred
i ncl ude hi ndered phenols or aryl am nes.

These anti oxidants may be used individually by type or
mﬁon&"ﬂ a&ﬁ%ﬂ@ﬂ@daﬁaﬁssppslsmai@& t0; lvggcw&y be

j n 9 e
cbinBdsipng) THERY Bpolts AR nrdimbriofl oF o, £9AS S ohes and
organic polymnérg ans eypical dntibfoana agentsc dop@xatripiepolysiloxanes, such

tyQical,ﬂeterg nt is.an anionic mater.i.al that contains
as,siligRy athes nolwgapst&wb BeXsy PrRYide apHEoa PEeRFTEiCEn Andi-foam
e [ izl
agiRs Y cSmARRCENY ayANKOR dndina WY (2 ih nRBRGOR ifnor
atnppntsadlbyg deith vter fadditives sacky asidenadsifiessjaisualdy the amount of
sul fuyr, acid, carboxylic acid, phosphorus acid, phenol,
these aaditiyes compiped is less,thanol pesenband 9%@9 desshay Oghpercent.
al kaline earth or alkali netal. [0120] Salts that
Ininbitassraral AntisistAdditives st ochi onetri ¢ amount of the

metal are described as neutral salts and have a total
[P rAntinist agdditives {oneersosien inkibiters) ape gdditives thatgaroct

iR st sub % RARRE s8R MR o

camahfiitts DA Wed€ Vhfety st theseme mmefEihBY avaNaEslethey are
met al hydroxide or oxide, for exanple) wth an acidic

referred $o ¢ Kdamenn o (Lybuigants pnd Related c§Ener citan be
neutral, mldly overbased, or highly overbased. [0121]
[0152]S OfiétypdbLakitusedddifide is & PORardInSPpEaid thaPwess the metal
overbased.” Overbased detergents hel p neutralize acidic
sunfpes prefexenpiabdypretedtipgtih withoariiilex ofovil p Asother typel of antirust
onme,entrapped,in the oil. Jypically. the overbase
ol RO WRIEF by Méafpofiinig 116 aGptet-in-pflayRfion S5 that only
tHOGil tAUCHRE thd thelNREERB! YRk aRBMEr typdor adtiiRt additiven
an equival ent basis. Mre preferably, the ratiois
cheminatlyadhezesito the aesal toproducqd hqoneactive gurface r Gxamples of

RERTR TR KRN W
sitbRate S :B{t§ 'a@RlsYand A1RinRY € SRR I daditivds Ry be used iix'#?ﬁh amount of

calcium or magnesium A m xture of detergents o
abioutf GO 1 tg STWIYec preferablysabbuti0.Q heo drSewt¥t i nventi on.
[0122] Preferred detergents include the alkali or
al kaline earth nmetal salts of sul fonates, phenates,

car boxyl ates, phosphates, and salicyl at es.




[0123] Sul fonates may be prepared from sul fonic acids
that are typically obtained by sul fonation of
w@bdogloosabst i t ut ed aromati ¢ hydrocarbons. HydrBCTHS19OTI014893
exanpl es include those obtained by al kyl ati ng benzene,
t ol uene, xyl ene, naphthal ene, bi phenyl and their
hal ogenat ed derivatives (chl orobenzene, chl orotol uene,
and chl oronapht hal ene, for exanple). The al kyl ati ng
agents typically have about 3 to 70 carbon atons. The
al karyl sul fonates typicallyébntain about 9 to about
80 or nore carbon atons, nore typically from about 16
to 60 carbon atoms. [0124] Kl amann in "Lubricants and
FRetioh Mofifiwdsict s", op cit, discloses a nunber of
over based nmetal salts of various sulfonic acids which
[Qalfé] uséffuiction miedifieg énany materidlsyanatenials that can alter the

cge \(;Ilgrgnt ggg og’ uga%klla e tﬁ& %br Calghg'g‘g%{,(t)rt ﬁgnd containing
sﬁ&ﬁdﬁerﬂltﬁs P?R:tloﬁfmgim’e% aflsb kl%wvﬂ as P fibn réﬂﬁﬂ:ér@rllulﬁnclty

di scl oses a nunber of overbased sul fonates that are
agerds.ubr mhndsswﬁaransl ather suchckgeatsthat charjgelthg]ability of base

[in t.h.phenates are another, useful, cl ass
offe Rrmuiated Lybri G omnes oo B etioP LA, I Ty, e
‘ LS .
BTSRRI B gl ¥ g et
cembinrtion withithebas¢ kils phuhricant cemipositions®f the present invention

Ll e ) R sl

P Sobut Egeno%lgéo&fmsd&rﬁﬁhhﬁoﬂ 'Uﬁﬂpih% B3 |d|'!§eand lube

2- et hyl hexyl phenol , nonyl phenol
cduqbesgtiorqs loditbis, inwemtioheFtictien mad:ﬁbnuhdy eclnde emletahaomaining

campepiS R k%ﬂﬁ% 3%3?@ﬁaﬁﬁwﬁf%'}ﬁﬂa%ﬁﬁﬁﬁwws
ti¥redf al(}%gﬁsu ur | ﬁ"i&fhrﬁmomﬁé& %qae)air}&l’ﬁd@"ﬁi&%l safts or metal-

used, d product may obt ai ned by
ligend cdmplﬂkds whenerthe m¢thls raay chhds elkati} Atkadinierearth or

CeP iR BTgh S eHIsn SOt T Al OB Rine ictign magifictd g ko have
16wl dsH chdk .@gticqe T:%Hﬁtxbﬂ%éﬁl%%a?@ﬁclbh@%dé egsts.mq:é &, Zn,

sul tfurized phenol wth an alkaline earth net
ahg etlers.d £igandsxndy in¢lode by diviendyl sierivative of allcmbqht ipolyols,

efiGeolacbar BN estertye gD e is b, aiboliniey ShrBasTies.
ﬂﬁ%&ﬂbaﬁﬁﬁ?@ ‘dﬁﬂlcy&a'i'ﬁa@he'se@%s phatesCHi ghﬁtc@‘:ﬂﬁh%ﬂosphmes

renoving free water from reaction product. TheSe
atmdq:x) umﬂdes;mmmes, mhmzbbsednachamlesimﬂuutﬂesi atiazalds, THAzZoles,

apf ¥ AR Bt PRErR-OORR FOUBAG T TEg G A qupts of O,
cq &i P, %@ifv%ugzgj SN &{lﬁ?]ﬂhﬂ&l Ugg phit it ME-conkaihin ng
icyl’at es usefu compositions I s o

colmpouadscha betparticiarly d‘fdcyldemefmr zxempbe Mwordithkgdarbamates,
ing 1 t { t , '

M) Veofiiopbaspttes. ipG EBS. MR zamines e (i, Mo-

aFJ&#o%tE%CMB zﬂg e Sanﬂfa“esaétlé)"Se‘ét@'Sq?afgm Nod. 82844,627;,

era gr eat er . optionally
@%276 ua, él3 \5|6t1h6$ll4|3$'101t lﬁehl()s8?$l;a5 83’(),65@1 6;0’1106987%53906 968;

S A2 SRR o HE 4 Sho. 35 SRS SOBAEIBY wg o7,

wel 9‘3/9%3{,0127] Hydr ocar byI substituted salicylic
aci ds may be prepared from phenols by the Kol be

reaction. See U.S. Patent 3,595,791, for additional

i nformati on on synthesis of these conpounds. The net al
salts of the hydrocarbyl-substituted salicylic acids
may be prepared by doubl e deconposition of a netal
salt in a polar solvent such as water or al cohol.



[0128] Alkaline earth nmetal phosphates are al so used

as detergents. [0129] Detergents may be sinple
waledosoegseg s or what is known as hybrid or conpP@RUS2007/014893

detergents. The |atter detergents can provide the

properties of two detergents w thout the need to bl end

separate materials. See U S. Patent 6,034,039 for

exanpl e. [0130] Preferred detergents include calcium

phenat es, cal ci um sul fonates, cal cium salicyl ates,

magnesi um phenat es, nagnesi uﬁ?sul fonates, magnesi um

salicylates and ot her rel ated conponents (including

te

IS  FEIE R REnahod s i) so AGpHEHPricipt SidiBAkls that

conteineefiddtive arthounts@fipdlar grodpsyt fir Bxampie drydréxyiladdntaining

hiEoee i@%'sezsgssﬁgs& o Sl PL a3t oM s, and
ﬂ?ﬁpos??(?l%ﬁ on rre uf%{cgg? a@%@e {H éﬁggﬁé Mb&agbyl groups

coantbinsg effectisé ahmuntngf ONN) &, UJN’ indieiduatlyl o, mtdmbmatxon
di spersant is, ashless. So-call|ed ashl ess dispersants
Other %&cgamreome& that snay,be pagiculagly sfisptiyaincjudg, fag gxample,

S4B S ynE Yy SRR RpcOR35 S AL B,
fatty anidesafdtty méxesl hyérdixgl-Bofgisiageh gy thtbokytates smd

above form ash upon combusti on 0132] Suitable
comppeable synrthetjip leng- pbaled}mpwhytwés, eohglsamidescepters,
wifhsiy SRS, BORLEM BmShdle DA D50 pcig, oy

afifese aad Gﬁlfﬁhfzéd)m acidy g€y, bousgthasplicible fridtygn avldifiers.
hydr ocar bon chains contain 50 to 400 carbon atons.

[6% 3 er| ze“c;l&las @ﬁgiégg} ,8{?8 ?‘?)JnH fﬁe%agg?nﬁe frogl about 0.01

tP h@-rlat\ee% drahofey loﬂéﬂswnlil aqhéfzmm Rhge Dfabbat €4,to 5 wt%
car bamat es, thi ocarbamates, phosphorus derivatives.

Coacentrations of mebrhdensmzeentaining fHetien madifiers arpoften descnbed

TR R S o
Chbddlfﬁ llﬂ'tb)BO@O-’iiﬁ?ﬁUrh%r%daﬁ&l ﬁﬁeﬁlvﬁtﬁlﬁfiﬁ‘éfeﬂrﬁw ,range of

vvlth ap hydr oxy or pol yam no conpound. The | ong
abouti 20 tg%ﬁ!{o ppims and in Bﬁ@etm@tanc@o«'p marg @rpf‘@meﬂcmnm of gbout 30

G EpEPP FHENor BeRhSratAE s it UisEhisnecst jp mixtures

with thelni@@riafs @kﬁ.ﬁ)@ﬁ%ﬂhoﬂr ONEH mikPoLRVITBE fricit fiiction
and in the literature., Exenplary patents describing,

rrsmhﬁerzss spanistures of frictipromofdifier(s) wish algrnate seface active

707: ,3. 219 3,316, 177; 3, 341, 542;
"’j?sj? %’S‘héﬁs“é‘g‘?g 3,541, 012; 3, 630, 904; 3,632, 51

1 3,787, 374 and 4, 234,435. O her types of dispersant
i S. Patent Nos. 3 036, 003;
0, 3,254,025; 3,275,554; 438, 757; 55: .. .
@15@ When 19bAcaing 3il cangassiaes cofitaiskns gt maré 86 thpgpditives
4 t
elER s YT OGHA g 49 543Bogi b
sﬂfﬁmemffer ltcteqmrfqmi ity imtended fiarctint sTy;nyaltmnéumta abf sﬁoh

exanp ropean Pat ent lication

oBhRs Sie Breseat inyaRtipRare AV i} 35&? 1t7>

Hydr ocar byl - substltuted succinic acid compounds are

[0037)! aNotk thae nzamyt of theadditivescare ashippeddeomithe dmnufacturer and
succinate esters, or succinate. ester am.des pr.e

used With 3 geRAInAMentof m/'aﬁ%da[ GinSuineh? romauRtR Arcordingly,
aci d conmpound preferably having at |east 50 carbon

atons in the hydrocarbon substituent, with at | east

one equi val ent of an al kyl ene am ne are particularly




useful . [0135] Succinimdes are fornmed by the

condensati on reacti on between al kenyl succinic
wa@pivgdedsdes and am nes. Mol ar ratios can vary PEpeEszoTigr4893

on the polyam ne. For exanple, the nolar ratio of

al kenyl succinic anhydride to TEPA can vary from about

1:1 to about 5:1. Representative exanples are shown in

U S. Patent Nos. 3,087,936; 3,172,892; 3,219, 666;

3,272,746; 3,322,670; and 3,652,616, 3,948, 800; and

Canada Patent No. 1,094, 044-5p0136] Succinate esters

are formed by the condensation reaction between

11 WRibHt 2Pt if 1RV BedSW, a9 Well £008ES ae.rouan ¥iehGioned in

Mol ar ratios can vary depending on the al cohol or
this tgx) anesdidectedto ﬁmmpbmt Qﬁa;twcndgrmmdﬁlq@ ng thecmorpf

ueRv Tagns sOrSan of T pehodiet) ol Dihegsd infiged., the weight
pEfielF ﬂuﬁc\fat‘éﬁ'i% akd g%kg'ﬂﬁ'ﬁgiﬁgatﬁ %é’lggpoﬁﬁﬁemﬁhcatmg oil

PSUCCI ni ¢ anhydri dés For exanpl e
cemiposition. al kanol am nes include ethoxyl ated

pol yal kyl pol yam nes, prop ed pol yal kyl pol yam nes
and pol yal kenyl pol yam nes%ﬁ%g pol yet hyl ene

pol yam ”W &f VariBhe PAabYicah€Qil Components

hexanet h am ne. Representatl ve exanples are

shown in U S. Patent 4,426, 3Xppr¢fihafk] The nol Appiloximate

wei ght c(r:o,tnggugakenyl succi nwa%a(Useflil) des  us eWtva(Prdferred)
' Il typrgahly Tange beFFEgN 800

The above products g e post-rep lged W th

prsﬁme?ag%”éi Such oo ol Egge.éngEdf borh Wjj,;e
fg%bf Bp-15

C MTFvREitg Sndetdpasvelpor at e est er@.0040 hi ghl'y b&
di spersants. The di spersants can be borated

M’coxé)da_{“to about S noles of 88rdn per nol é’ )
diGoprasiominhikitert i on product. [0£39} Manni ch Ok
didspewsanAslditive made fromthe 08debi on of 001-4
alPloyt pbim Mepredsanitral dehyde, an0.0afi nes. See 0OISL.S
Ptifoatn Agénb51, Which is incgipeernted her €.00109.15

r ¢fa8& @J3ce. Process aids and can]ayégs such gaarfdeei C
acid and sulfonlc acids, can also be part of the

IQF%I 0 en §1ésé N? n&gg%nt}’ﬁbg&g%bﬁak& h dr XY ph phenol ethers

cithanay die @ﬂ? tﬁb@btbckmr?r&'erﬂﬂyeﬁtcoﬂﬁﬁnaﬁoﬁ 9v'rit}55 éecond base
3,703, 536;_ 3, 704, 308; 751, 365; 3,756, 953; 3,798,16

stask a3, dssaribed abova gomprise beth stiaight smdsandmultigrade fubricating
|
PR BB OSE K GROTEONR MO0 o 1

tmsbe tdferablye2ghé 48l kyl - substi tuted hydroxyaromatics or
HN( Rf 2 groupcont ai ning reactants. [0141] Exanpl es of
ﬂl?} Es‘%‘ht eonab FHh&URSEHbEA %? the following non-limiting
oxyar mati1 ¢ conmpounds are pol ypropyl phenol,
cpampﬂnst aridpbemphrisansdwithitbe Gomparhtiyé phamples. These
pol yal kyl phenol s can be obtained by the al kylation, in
E,m;mﬂeqsence of an al kyl ating catal yst, such as BF3,
i?(ﬂhePS{asWuHPh aﬂiaaa@tpw#ass%qd uHty) BRY YetdHitylagiifionium
ol ybutyl ene, ahd ot her po yalkylene co unds to give
bmbinydle 6lbg) weredissolvedtin avdten@ld®emli) iy aghresheeck 2L round

THPE TR e
b% %Pﬂ g?ﬁ%’ m '}ﬁélae% R¥dsHddRalth YhP AlatBibR¥hiiEre, and the stirring

yam ne er representative or ganl C COITpOUI’]dS
cootmaedh BahFOAT (loeblsathdempefatie) gndapnittggeapingilialmogtall
in the




preparation of Manni ch condensati on products are well
known and include the nono- and di-am noal kanes and
wao bh@sroosabst i t ut ed anal ogs, e.g., ethylanm ne aPdI/US2007/014893
di et hanol am ne; aromatic di am nes, e.g., phenylene
di am ne, di am nonapht hal enes; heterocyclic am nes,
e.g., norpholine, pyrrole, pyrrolidine, imdazole,
i m dazol i dine, and piperidine; nelamne and their
substituted anal ogs. [0143] Exanples of alkylene
pol yani de reactants include-é&thyl enedi am ne,;
di ethyl ene triamne, triethylene tetraam ne,
t e
e e R e 2 A PSR lask was
equipped kyitle ar additeanfunacl (ﬁﬂﬂaa[hwithrmcma efqualizingdine), and a

nﬁiﬁ&‘% boin Sybmede R Al ol s mlsd iyt Bromie B33 rte 05
oA BGPTSR k) d BTt gieg eo.s
il ®.5 m(ﬂg))wag addeduo the ﬁacnen poixtire gt 708@ydurireg 1 hour period

pol yam nes ch as_ pro ene di am
u@%qr?/ranogseﬂt rfGBSI‘F‘gh EP mre Was StirTe: at@&%&*ormﬂw 20 hours.

Al %Bhﬂg% "i‘BSmaﬂeg-g %@ résgli’tgﬁﬁ ﬂﬁﬁxd wag w?dsh)!h Qrt?mes (200

pol yam n8s are us talne e reaction
mdI18oxil180ank) d\'vntiavuaterl 1h arfbt sepacdtons futineh| dhe ratﬂaanag water

andipreasiealky! Bromaienyiare ?S%oﬁb Shi§0s« Fmme. 3t took about 2

e OGN LSRG
forl dfidtieereS pob hournto retacveresilual Odkdiles) Théyemaining quurd was

ST BBl 3 QR 12) Foh AUSa] Al iparyavas 1300 TPl Bugkner funnel
S S TSI 0 SPASEE AR o

and ég) (b hydroxybutyral dehyde). Fornal dehyde or a

di ct.ant e erre 4
T e e AR A eAl T
wad Qé§t d for @ilﬁa}’iﬁh Ist gksduy Préfi8ird Messel

see, or exanpl e ent Nos
(Budaﬁ&m?’Bé’st)B ’I!hﬁdirs&i)slan&ara%S'IB/BD &M&sﬂp@rfoandd at 150°C. The
5 084, 1 0146] Preferred di spersants.inc
istaae £ 2150 Joh i asiess i remi RRGIouaRtien TSt hGe of ipsgervice

oﬂer ;ﬁ‘\@t\)a)‘ﬁﬁlsfawmaﬁe Masé Hﬁ)%k.@ bm&ﬁ%ekrvvsdww@teaamy RPVOT

and or m xtures of nono- bl s-succi ni m des, wher€in
vxtltlmuh wnddisivax d)i;’/an)saMmmdmntde Tlsdesmhessshdw ¢he qutstanding

PRHOBAF LT BEOL B BHEIVESHBE: or o m xi ure of such-

hydrocar byl ene groups. Q her preferred di spersants CieHs3

| ncI ude succr,gm,p aci d- este )
|ch adduct he|
gt ed conponen

c pol yam ne- .. ;
Caco atrves n t her
addi®rve ey be used an anouht of about O. 1 Pgo

W % poaferably about 0.1 AppM3 Wt % Pour Poi nt
Depressants [0147] Conventronal pour poi nt depreﬂ;;mkﬁ

(al so known as | ube oil ro rcy&r;,s) may d
o 98%

t the CONRPQS nt*llzons q i nvent| 0
e pour AQ de dant nay R xdeed t OR
cat 20posi t | ORg” OFS T ha present inventiopg
| oWer the mnlrrumtenpe at which the fluid 4]l
f1 ow #PPTan be poured. Ies of suitable pour ,Eure's t

depressants i ncl ude alkylated napht hal ene,

pol ynmet hacryl ates, pol yacryl ates, pol yaryl am des,
condensation products of hal oparaffin waxes and
aromati ¢ conpounds, vinyl carboxylate pol yners, and
terpolymers of dial kylfumarates, vinyl esters of fatty
aci ds and



allyl vinyl ethers. U S. Patent Nos. 1,815, 022;

2,015, 748; 2,191, 498; 2,387,501; 2,655, 479;
WQ@208002896; 2, 721,877; 2.721,878; and 3, 250, 71BCT/US2007/014893

descri be useful pour point depressants and/or the

preparation thereof. Such additives may be used in an

anount of about 0.01 to 5 w% preferably about 0.01

to 1.5 % Corrosion Inhibitors [0148] Corrosion

inhibitors are used to reduce the degradati on of

metallic parts that are in céhtact with the

| ubricating oil conposition. Suitable corrosion

i nhibitors include thiadiazoles. See, for exanple,

U.[S.” PalgeRies OS] AN/TADBEN [2aDP® ]12RDPSND ASIDRO, P HRAE
TCRPZOT, ik’ PS8 FJ 56T €[N 130 T §T &19NCE 146 N€| 11439

entTTety. Such addr tTves nmay be used T m am anount of
E2RQiie §- 01 to 5 wt% preferably about 0.01 to 1.5
wt % Seal Conpatibility Additives [0149] Seal
[Cxem)atThis [Bxaynplg shbwshkatthe Bispldriol A ettieeséBP AE) dave
by causing a chem cal reaction in the flui

) q or

exesient selveney: gEonesty: acharacterzed by &he oy apilingpoint (ASTM D

Pfrpﬁné Pd\ﬁ ?l'ﬂ’ieS éi?:rt @Ekye'tt‘é id @ sBl\}e?lc% RhbHfferistic. The
organlc pho BYomat ¢ es ers, aronm
redyulls @wcm@medemmrahéﬂe uirpiniacio bake sfockal ate, for

exanpl e), and pol ybutenyl succinic anhydride. Such
additives may be used in abABLE St of about 0.01 to 3
wt % prererq:%yerggput 0. 01 [TANY ADPM PADPO-DADPRIEBPAE
[Olb,l_szll.iliﬁ@%iﬂt, 3 ﬁsmy g3ljang ggepusizy be gaddpd<ieo

TTcant Conposl tTons. Se agents retard the

Efxgr,{ﬁéhon of stable foams Silicones and organic
olymers are typical anti-foam agents. For exanpl e,
[IDIBA]S | TheNoask volatilitgovas détermineid| byoA STy 158601(}3 land the

RO O O L
l&sg nﬁf‘erl'i)b%ﬁl o P‘fg DL REP UEhe r%lu% Gn Yhe Fo1RivAR & B oW that
enul si f1ers:? usua t he “anount o ese

B&d@haveﬂeﬁ@ﬁﬁlbrleﬁwcﬂadnhgs than 1 percent and of ten
| ess than 0.1 percent. | nh'! g: ‘Eg[g and Anti rust
Addi tives [0151] Antirust +=ves (or corrosion
NNT Dpidpkitlesal € JOAN [VADPMAl ADDPOELIADPST| x8BPO | BPAE
bv%}ﬁdlﬁfew/ﬁcaimt cihegl Ccpl 18l0t afk 45 wat en.jor 4.0
TSR 3804121 [S. A|W d€ vafTely o[ fheseare
ONMTET CT dl | y avartapte;, they are referred to in

Ef @?% in "Lubricants and Rel ated Products”, op cit.

One type of antirust additive is a poI ar
[6P6FOUTHe toﬁﬁiat%ts‘iaﬁlnﬁy 815 fph%ﬂbf AC&her ﬂileAEDﬁlh @d presence of
protecting it with a . Anot her type of
catalyticipretald ovasi aseemdorms heated (325°Fhbasersipek wag subigcted to a

I
o et Ve nBS SRR Ao hET nRhighe5 B of PATREG: sor 0
e, t CBE¥&KSGHI fretdly caﬂmmg usedtif engilealonsruptionlusanély iron,
non-reacti ve surface. h£ es of suitable additives

cioppér, ahxmlmxm and Heasbwerp to tﬂﬂétltﬂm(é) ragotathesteshathe

ind S5 PR e b Ui B ysegety and the

aMd h?ﬁ'b%f' ef até %oﬁh%toma&]méﬁstﬁe@ Phoshidge!is @etermined by

lers friction nodifier is any materi al
fdtranan @f] tht gosthmn oihn Thetwiscasity ineksase aftemthedest was very low
frigtion of a surface |ub ted cant or
Eﬂdlff id 'P&Rf%‘il‘fﬁer?d"g‘l‘}c‘ﬂa‘ﬁﬁ'?gh I%%S)C&TP%F% {ogl% gllrimdl fiers,
al so known as friction reducers, lubricity agents, or
oi l i ness agents, and other such agents that change the
ability of base oils, fornulated | ubricant
conpositions, or functional fluids, to nodify the

coefficient of friction of a lubricated surface may be
effectively used in




conbination with the base oils or |ubricant
conpositions of the present invention if desired.
wo-r008002398 nodi fi ers that | ower the coeffici entP@f/US2007/014893
friction are particularly advantageous in conbination
with the base oils and | ube conpositions of this
invention. Friction nodifiers may include
net al - cont ai ni ng conpounds or materials as well as
ashl ess conpounds or materials, or m xtures thereof.
Met al -containing friction nodéfiers may include netal
salts or netalligand conpl exes where the netals may
i nclude al kali, alkaline earth, or transition group

nmetal s. Such netal -cont ai n'[.Rg}TEtJ, ction nodifiers nmay
al so_have | ow ash charact e . Transition netals

nmay Pnopesies Vb, b AMNSh,| ADPMu| ADP@Qnd ADRSr 5 ASDPO | BPAE

Bil@giMisS34%323°R¢c| ide hydrocar byl deri vat|i ve of
@ helrsl s, polyol$, glyderols, partially ester|fied

9 VizeosyS@ M0oPO] $, mar oxghate$, qasbarfal ¢5, 5 4
Inkic@sar bamat es, i t hi ogar bamat és, phosghat es,

ABiqaREmeaNat es, ¢ iy oynogpRat s, on dgs; | i Pesgs 0.4

pES, T azor ey, Ll 40T NPT €5 MEASAEFZHERS, | Light Nil

TP Tooss LT 1 AZ0I €S} arnd—O§4TeT POl g gt egyt a 5 )

et rona——groups—contarntng—effectrve—anmounts—of—=G6;
E‘Nam?ﬂ gr P, individually or in conbination. In

par |%ul ar, Mb-containing conpounds can be

[@E6]])i cThsrExampleshbwsahataddition f 20pvt®% bisphenol A ethers of this

: 'NN??P %.? tp ;]ri,egﬁfgé arrlt?aég_,sﬁ qgtbéﬁgfh 9529 deléhgflf g;[p[gg,ggsréact)iisrion-linearly,

~.an P 3.
o ks hga g 8 S i AR ct, i s e
réaetidngrodu&It 16slkic EstersOviiB an dpbadefifidhatthadpdiirOpoint of

o430, 638; .6, 689, 725; 6,569, 820; WD 99/(6 » VO

-$5109 ot wggﬁzﬁmwm*gz]p% ioURotihE & 1 pase ol
nodi fiers may al so include |ubricant material s that
contain effective anounts r groups, for
exanpl e, hydroxy 1-contai %@Vgrocar byl base oils,
gl ycef Kd®swtp@arti al| glipOerildes) gllyceride @ériyatéoves)
and t DGTH bewttp! arl groups [ nigg 1 4ti9n npdighi efs Ry
i ncl ulipolY Pt @Y 1| OT-94PS [COoIygai T)i n_@leulr eFT V€ 24
anounfs—or—O—N—STor—P—itndividuat v N
conmbi hBPAR, wtXher [f ril®0i on nddli fifer $ t hjat 28ay | be60
parti C@HL bywedd ectfi veo nclfudmo f qr esanjpl @0 sal t40
(bot hI palis PEIH:2*@® N0 aRg a3l g% derhyatjvexy ¢f Bpitly
aci ds,—ftatty atcotots, Fatty amdes, tatty esters,

Brifiipleyl - contai ning fatty carboxylates, and conparable

synthetic |ong-chain hydrocarbyl acids, alcohols,
@16 e sThisdxamplerillustoatys the lent selveneyipropertiek ef the BPAE

oS APy s pRibY s N SUREDET 1) Wi aBiedSihg dblfine
pbiritCthieGd1vedyf propeértics i&rehsd SAUUitisiPSE ©ahd R0 W% BPAE to the
friction nodifiers may range from about 0.01 to 10-15

Gloduhre o beings the polxeney ar?eesﬁ?sf ?gé%l levghginidar teoBright Stock
0 CO H . . )
b 3} Pof opse PER e BO5H MRt BER DR il gpase oil

- vi®Rbsity.concentration. Advantageous concentrations of M
may range from about 10 to 3000 ppm or nore, and often
with a preferred range of about 20 to 2000 ppm and in
some instances a nore preferred range of about 30 to
1000 ppm Friction nodifiers of all types nmay be used
alone or in mxtures with the materials of this
invention. Oten mxtures of two or nore friction
nodi fiers, or mxtures of friction nodifier(s) with
alternate surface active material (s), are also
desi rabl e. Typical Additive Anpunts [0156] When
| ubricating oil conpositions contain one or nore of
the additives discussed above, the additive(s) are

. e




sufficient for it to performits intended function.

Typi cal anmounts of such additives useful in the
wEe@semsIs nventi on are shown in Table 1 bel ow. P¢DUS2P7/014893
Note that many of the additives are shipped fromthe
manuf acturer and used wth a certain amount of a base
oil diluent in the fornulation. Accordingly,the wei ght
amounts in the table below, as well as other anounts
mentioned in this text, are directed to the anmount of
active ingredient (that is tBé-nondiluent/ diluent
portion of the ingredient) unless otherw se indicated.
The wei ght percent indi catedgpgl W are based on the
total weight of the |ubri g 0il conposition TABLE
Typi cal Anounts qf K¥r@ous LKV @ant] CAnil@smponeRosr
pr oxi BaseOMopr oxi{n#d°€, E8 o UHTCOESS (| UPeint] C W Boint, °C
r@Tk6r ed) Deterggnt 20.681-¢ 0. 6054 Dijspek29znht 0. 1--28
IGBLBr+ 6% BRARedycer30)5 01{5 0.601L- 1.5 ViXSsity | ndgx
DL &+ 20%BBAE rfor 830 0-40 preeferall y 048-1p  -30
[SNgpgant 0.0-5 (. 04153 Cprrospon Tnhi byitsy 0] 01-32
Bright Stdek | - wear |Adggygve|0. 031§ 0. UI- 48007 Poi nig
vr-e%};vm—o—o—s. -50.01-15 tT=foammAgent—0.001-3
ERafiple 8. 15 Base G| Bal ance Bal ance [0158] Lubricating

' h toi [ tilzi hydr oxy ph I

(G673, dnahinERampiz sntheG lubRGant (Wi chppuiah e
| at i . .

faaRa AR Qo 13 BEEUGC, Bofyahidlefiis WFREUNIRS propane
(TMP)] ard additivies (Fhridul srtd bA} Grouip HEbayeEstOYksy polydviphaolefins,

nil égwxliv\/n re X a&ge,s from10 tao 50, preferablf/ 20
a@a ated npp CWGL? tiyes (Flyid 2 apd 2A), apdGroup LI bas stock

. £ Ol Ol ATt ] '

pEfATHRRY HRRE, id i hitd Thhd 30 P adiyiQ8 fna
cO-bhsO stolkiteent irates e kepticor(sisiOntdin A3béormppardtive cases. The

tetrabuty] ammpni um bronjde (10 g) were dissolved in
cvﬁpeflt-emsbp%eﬁ Rf the, Hpwds ase presontedjnntable i/t kalow: gkable 8

SR BRSES s Ing B  nfy A Br SPAF Aty
pedanmhange to thewlleylatabhdphthalene and bententhan(@MB). 700C (

oil bath tenperature) under nitrogen until al nost
al | bi sphenol A has di ssol \I@Iﬂ&%r oximately 1 hour).

PoES OB

\
flunnel (500 m reSpih € BAUR, 2 %e W%
e 1 la C) [

e TeactTon flpﬁl(\jq SR APERIBa &1 Fg:?lg "Ftid %Fluid3A
A0S D % '

& L (]
PAO. - o392 ] 3 392 T 350 1 S0 351
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Bt od lunthd Ao len AL cborl%d oW AlE fas195
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t ed-—at zodc 3(0 3nm‘ll$z: 20 hourst After tooling
nﬁN\tprmprmlrp’ thd result] gﬁ-(i)nll d 1@ whashed 4
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tiBRAE(200 mi | 3 x 1d0o nl) wikh water in a 21 5.0 15.0

separatory funnel. The remaining water and_ unreacted

al ko mixturgi afddisparsants.cyiscasityndex foprovess, dejergents, galiwear
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for another 5 to 6 hours to renove residual volatiles.
The remaining liquid was filtered through a 2 cm | ayer
w@booseespsal al um na using a 500 ni Buckner funpPel/usaed7/014893
under vacuum (10-15 nm Hg) to yield about 325 g of a
colorless liquid. Exanple 2 [0161] The hydroxy
phenol i ¢ et her bisphenol al kyl et her (BPAE) of Exanple 1
was tested for oxidation stability by the RPVOT
(Rotary Pressure Vessel Oxidation Test). This is a
standard ASTM D 2272 test per$®rned at 1500C. The test
met hod is al so used to assess the renai ning oxidation
test life of in-service oils. The various aromatgc
base stocks sHown bet Q al so were tested by RE/E’N P
wi t hout addi tEo@ § any anti oxgd tcs ‘oThe resa & Shgw
t he out st andln-ﬁg pg{'ﬁ)w&nce of igi BRAE of th&ﬁ o S
i nvention. m xturésExanple 3 [0162]" This Exanpl e' shows
that the Bisphenol A ethers (BPAE) have excell ent
sol vency Mroperty_as charact er| zed by,the low aniline
poi nﬁ (AajM D Si‘.lﬁcﬂle I ovver-{ K%*aw i ne point, the
better i $the sol vency characteristic. The results are
conpared with others aromati c base stocks. TABLE 2
Exanpl e [0163] The Noack volatility was detern ned
by ASTM L 5800-& @gﬁkhe resulﬁsxﬁonmred V\AtEﬁI}er-n
aromati c ase sTocks. The | ovelr the *Ri ght perceht ' <
|l oss, the lower is the volatility. The results in the
foll ovvi ng Tabl e 3 show that BPAE have desirable | ow
voIa Eﬁi E@rrple 5 [0164] Jhe oxidet kye _,
st ab %of Bi spheMl~i A et her <( BPAER i n t he lﬁ%é’hc&a
of cat aI ytic metals was assessed. The heated (‘325F)
base stock was subjected to a stream of air which was
bubbl ed through the liquid at a rate of 5-L/h@ikfor
40 heurs%Coupoﬁsgbfﬁ fRBtal s coaq”r%lqogsed in ggire
construction, nanel y iron, copper al um num and 1 ead
were added to the liquid prior to the test. The
°P ||OWI ng results shOwthat t he BPAE produced _no
udge e Vi seogj ty'and the gt agpber of ﬂqé\; o=
% stTtpetgoi | dfe 'msa§?1red The si udge is det & A ned
filtration of the post-test oil. The viscosity
i ncrease after the test was very | ow and did not
pr oduc z&m di c rrﬁtaerlgL t hat mggorroswe tOu
| eadeT 4 EX e 0:[0165] Exanl e shgws»tfh
addi ti Bh=f 20 %t%blsphenol A'ethers of this™® % &
i nvention reduce the pour point (ASTM D97 of the GIL

base oil, non-linearly, by 12C, whereas onpar ative
ester baseail, Ketjenlube K19, which is e@he reaction
product of @al eic esters with an al phaol eyl n that das
a pour pointt of -54C did not |gn|f| cant |3 redu _‘:§he
pour poi nt 'Sf the GTL base ol . TABLE 5 s S o
[0166] Thi sgEeanpfle ill ustée: s°f° e excel%ent%@'\@n_@
properties Qf'vthe RAE as Be?eé\m ef by tflegpmilgng 2
poi nt ( ASTNgEDS1 /th q’.gc;éegg.n ani | i e & g Stfe
sol vency pre@ Nru ncreageE‘ ueﬁ%on of 2@%@%\/\&%
et e pEEEs ESBEfs 2855 S
v S o LY ;523'{:@ SN", L 20
BEZ0dSH IxFPeH H R
SSEEST BZESES @EESE
FLomsE pRCERE ATETIS
255555 ohonos SEoTTs

z TEfEEE SoRELE EigRis

5 E%_::.::.::.:: Eo"u'.r:.::.c:.cz OE588g

= A ORORORS) B O0O000 ARREMmwe



GIL | ube oil brings the solvency properties to a |evel
simlar to a Bright Stock and SN 600 base stock

WO e@poaxshs/el y wi t hout significantly increasi ngpeieShvaze14893
oi |l viscosity. TABLE 6 Exanple 8 [0167] In this Exanple
synthetic |ubricant (5W30) conpositions were

formulated with Goup Il base stock, polyal phaol ef ns,
trimethylol propane (TMP), and additives (Fluid 1 and
IA), Goup Il base stocks, polyal phaol ef ns, al kyl at ed

napht hal ene and additives (FPRFd 2 and 2A), and G oup
H bas stock pol yal phaol ef ns, BPAE and additives
ciAmug: 3 and 3A). The additive and co-base stock treat
rates were kept consistent in all conparative cases.

The_qONRAghHcriAL o b rgsﬁngfaos:gﬁﬁlé‘tié‘ﬁl%oﬁﬁeetﬂéﬁ?ﬁﬁkqgmula

in Table Tabl bél shows that the BPAE o
this invention gave si ni | aRzseald conpatibility
performance to the al ky reaphtal ene and better
than (TMP). TABLE 7 * 9@{weispersants,
viscosity index inpmrqoe det ergent R, ant i wear
ddi.ti.yes ntioxi dants, friction di,fiers an
wiersin fnsiid Rae Hecae'sr AteEbaOhd B i BRBeaf o
hghwcarm :%O%ps?@o&aﬁﬁ\ Yo ¥ debbRs plitigéd aidt BdIBR\ENd Ry
PAE eal Test (PV 3344 issued 10/ 9%)
camiat heditandtbay if eithenisdHdt censtitutesiless than 3§e of the total of the
Tensile Strength, ., %9.5.7.6 8.6 9.5 13 11,' > -
Reshifghs B10URS divyd Ba st thG; b O ditGerenivand ans hysfiBgen,or Ci-Cs
atidd. > -40 Change of Shore-A Hardness 0 -2 3 0 3 0 -4
to 10 Change of Wight, %1.8 3.6 1.5 2.6 2.4 2.3

-2t 06 VW03 (PV 3344, issued 10Q/98) elga] ner - et hyl ene
acr yRi c Topiwbricatingoil a§ elaim ravherein Ry jgre the.spme or

R R et T

Shore-A Hardness -2 -5 0 -2 1 -4 -4 to 10 Change of

Viei gBt , Thedubirigating @il f thim BwhereinR; and B4 age the gamms) or
| T V 75301 5 . El ast = NRB;s, 3

diftFrent 1o arcohdt0BER0r Gy CY2 inert ot BFBPA IR eroups,

-22.2 -20.6 -16.7 -18.7 -20.0 M n Elongation Break -

Vari &t i PheRebAtatifg 0id 9f 8laidb1,2,-0t3 Wherdin R2 dild R3-416 rethyl.
M n Shore-A Hardness -Variation Absolute -2 -2 1 0 -2

3.1 3. 5 TBEARUCBRBPNEE cAD) 2T $HbHRIp B jand Ko B different.

conprising a synthetic phenolic ether of the formula

wher . nTie lﬁBﬂcB{’n%bﬂ ofietaifitAeviidreidl R{ ané R, are différent.
hydrogen or al kyl hydrocarbyl groups containing 1lto 16

b j ded.t hat h R d R4 b d .
Chat 7 Theauercing ol oSG 14 H08S WEEEH fhersatbaie Rhgnotic
e%l?érg%op?gristelgel 'R %Sag?‘gfﬁt;/ tglr'é%e oil2 ﬂ?é‘gal%%cf*kan‘jgrhese%%ﬂﬁ base

erent an ogen or Cl-C3 a
stock/base oil comprising one or more of a mineral oil, a synthetic oil or a non-

conventional oil.

8. The lubricating oil of claim 1, 2 or 3 wherein the synthetic phenolic

ether comprises 3 to 20 wt% of the base oil.

9. The lubricating oil of claim 1, 2 or 3 wherein the synthetic phenolic

ether comprises 5 to 10 wt% of the base oil.



2. The lubricating oil of claiml wherein R and R are
the sane or different and are hydrogen or C3 to Cl16
wo 2ovs@n2588 branched al kyl groups. 3. The | ubriPel/U8ZP07/014893
oil of claiml wherein R and R are the sane or
different and are hydrogen or C3 to Cl12 |inear or
branched al kyl groups. 4. The lubricating oil of claim
1, 2, or 3 wherein R2 and R3 are nethyl. 5. The
lubricating oil of claiml1l, 2 or 3 wherein Rl and R4
are different. 6. The lubric&Prng oil of claim4
wherein R and R4 are different. 7. The lubricating
oil of claim1, 2 or 3 wherein the synthetic phenolic

et henoC OfRE hitifcating il 8f WMalnCf whifeiR IRE s&%dnd B8 stock/base oil

bal ance being a second base stock/base oil conprising
issmponyconwentiarial base stocklbaselojl. a synthetic oil or a

nonconventional oil. 8. The lubricating oil of claim

1, 2,0r rein. the n{ hety henol.4 t

conp? 1o eEné Mtsfealing i BY Clal' 1 BORAR thsElgt base stockvbase
ol149 oh€é ¥ iniére GTL.MBase!sfddR dnd/ér Baseoilhrd/or hylf®iewaxed or

synt heti c phenolic ether conprises 5 to 10 wt % of the

hydeisarnerizad/catalytiafandéonisolieng) dewaxed wiany Teoshbass stock and/or

bt he .?econd base stock/base oil is a non-conventi onal
B3fs®'st ock/ base oil. 11. The lubricating oil of claim
10 wherein the second base stock/base oil is one or

mor e 18T LThesebridaiiilg 6ib of claimak e of 3 fanhéocontaining an additive
Ig})édr,odewaxed or hydroi soneri zed/ catal ytic (and/or
etfsrtive amoyahak ableastone padompanceaddiliveng/ or base oil .

12. The lubricating oil of claiml1, 2 or 3 further

cont 3i3ni THe dbracilind Vit of tidim! 7 AR tRTFUOAtaifingAn haditive effective
one performance additive. 13. The lubricating oil of

agiountof af leashene penfornandeadditiveldi ti ve ef fecti ve
anmount of at |east one performance additive. 14. The

| ubri,gat L . cl i f .0 "
addi tfoe TP pEeRin b oRetlp L Kitlereaahiteth Baicive
eBfdetiVe dmouhd of At IBakhexk pérformdricecalditige.equi pnent
requiring lubrication by introducing into to said

equi nt a l.ubyjcant .copposit.ion correspondj ng .to
cl'ai 1h5:. Aotgghog] o Jubrifa MR coIBREN EHITNE S B bY
AESALRE A8 SAERp] 000 G BB Bomesppndin

cldiar Eji2vot Be | ubri cant conposition corresponds to the
conposition of claim11l. 18. The nmethod of claimI$S

uher gien e HRDH G M SO TE ML AnE B AR Winp it iE
corresponds to the composition of claim 7.

17. The method of claim 15 wherein the lubricant composition

corresponds to the composition of claim 11.

18. The method of claim 15 wherein thé lubricant composition

corresponds to the composition of claim 14.



