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| M NCDI BENZYLS AS ANTI OXI DANTS BACKGROUND OF THE
woOEeNDD3BY 1. Field of the invention The presePCT/US2004/009181

invention relates to additives for stabilizing organic

products that are subjected to oxidative, thermal,

and/ or |ight-induced degradation. Mre particularly,

the present invention relates to a class of

" noa SEROAER ARaGRR Y S AR A

of an acidic catalyst. The additives can be added to
numer ous or gaf4C OIND QB IHE INKENTION gi neeri ng,
for exanple, lubricants, hydraulic fluids,

1. nefield-ofahk lngukioni ds, fuel s, or polyners, to inprove
their performance properties. 2. Description of

Ref 1t fekefif fovihtidn rEiate8 B ad¥Btivel fORabliPdnglbraahie PeSduRts that are

conposi t Ibfn conprising a synthetic |ubricant
s TR Lo S B A8 ey

A js a phen group cont ai a tertiary.alk
preseghﬁg%thaéﬁ@%@ b plak %ﬁlaoaﬂa%}ﬁ? Wi e otived ramyiie plation of

and B is phenyl or a naphthyl group. U K Patent No.
iminotjbengy] 50 ajuiteble olsfinnn thei mresepcegofdinmasidis tatilistnobenzyl |

its acid addition salts, and methods for preparing

t NEte ad@hiRes canteladdsd &0 furi@otls brgathie prsdtictsl widsly usédiint éngipeering,

materials in the manufacture of other i m nodi benzyl

for e)ga?rlﬂlé’ HHriEts, IHFlra%hc iAgide NhettPworki idd 2ud€2F polfters, to improve

ti-oxidants 'fromthe group of the alkyl ated
hen Iam n that are prepared by reacti on of
the'fa?fg‘ﬂ‘a}?é 'ﬁfth al kenes in the presence of mineral

aci ds and | ar ge quantities of acid clays as catal ysts.
2. ° 1 Description of Related Art

UK. Patent No. 1,046,353 discloses a composition comprising a synthetic lubricant
susceptible to :)xidative deterioration and as antioxidant a compound of the formula A-NH-B,
wherein A is a phenyl group containing a tertiary alkyl substituent group having from 4 to 12
carbon atoms and B is phenyl or a naphthyl group.

UK. Patent No. 1,149,508 discloses N—amino-Z,8-dimethyl-iminobenzyl, its acid
addition salts, and methods for preparing them. The compounds are said to be useful as
starting materials in the manufacture of other iminodibenzyl derivatives.

U.S. Patent No. 2,943,112 describes anti-oxidants from the group of the alkylated
diphenylamines that are prepared by reaction of diphenylamine with alkenes in the presence of

mineral acids and large quantities of acid clays as catalysts.



WO 2004/ 094387 PCT/ US2004/ 009181 U.S. Patent No.

3,496, 230 describes the preparation of a m xture of
w@0eht@p43sny| di phenyl am ne and 15% nonyl di phenyP@muamos/m9181

the presence of Friedel-Crafts catalysts of the

al um num chloride type. U S. Patent No. 4,824,601

di scl oses a process for the production of a liquid

anti oxi dant conposition by reaction of diphenylam ne

ﬁh*S ?a{eﬁpgﬂt Y h68193¢ QERfib RY pfeﬁ?ﬁﬁbﬂ‘ ?f a Hi-R0RYH S84 ne

wi tylerde I n a nola tioof from1l:1.1to
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di i sobutyl ene remains substantially constant

of the pgigve thlotideetypeact i on period at a reaction
tenperature of at least 160 C, the reaction being
ef Uek Patknf Nb. 4,0241601 piscload atpratest foe thopriodndtionf of a liquid
4,4 -di octyl di phenylamine in the reaction nass,

antioRehiHndsitidh B&r ¥§Jct101'1 of Biph@Wladile With WRicbltylend %@m_Fnsmg reacting

rermV| ng cata yst and unreacted diisobutyl ene

T T N

| d. US P 315,925 di scl .. .
an achsli ;c?t{ygéa?i&prth S;ﬁ?yygta : gﬂg prbqqgﬁg r‘,}g]%rfslﬁé‘ggceémlgégeg 3? axg,s%butylene remains

di nonyl at ed di phenyl am nes, and a technically
substautiallytcageantshios ghod shergactin eriod et & reagtion temperature of at least 160°
preparation of that m xture by using acid catalysts in

C, the @dctionl beéing efféceéd fof Bechd pdrivdahatshelsaderDf 450 divddildiphenylamine in
for stabilizing organic products that are subjected to

the r ggfi‘ A ex&lﬁﬁﬁggétglg %/ bgfoaalz %%‘lﬂgag WeHCER [RVA %ia B and

tént es a process f
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yi sobut yl ene |n the presence of a clay catalyst,

OMdWYérd@BWd@W ipaisgdiseloseds| ene has an average nol ecul ar

weight in the range of 120 to 600 and wherein the

poUiS. Patent Noe6,815,625 disclesasta thiztige oPBdnylated diphenylamines, especially

met hyl vi nyl i dene i soner.
dinonylated diphenylamines, and a technically advantageous methodological process for the
preparation of that mixture by using acid catalysts in small quantities. The mixture is used as
an additive for stabilizing organic products that are subjected to oxidative, thermal, and/or
light-induced degradation.

U.S. Patent No. 6,355,839 discloses a process for the preparation of alkylated
diphenylamine antioxidants that comprises alkylating diphenylamine with a polyisobutylene in
the presence of a clay catalyst, wherein the polyisobutylene has an average molecular weight in
the range of 120 to 600 and wherein the polyisobutylene contains at least 25%

methylvinylidene isomer,

The disclosures of the foregoing are incorporated herein by reference in their entirety.



The di scl osures of the foregoing are incorporated

herein by reference in their entirety. 2 WO
wQo@4/0084887 PCT/ US2004/ 009181 SUMVARY OF THEPCT/US2004/009181

| NVENTI ON One object of the present invention is to

provi de novel im nodi benzyl conpositions. Another

obj ect of the present invention is to provide a

l'ubricant additive effictive for inparti ng

anti oxi dant pro N‘:Eﬂ) fuel
conposi tion, %?ﬁ\g‘%@h{?o? 'lllﬂﬁl on. ese and ot her
obj ect s ar achl eved by, the I nvent i .

" DRcoied et s picsent mestion ¥ WpeR o PPy Bt Sertpasitions.
der| ved fromthe al kyl ati on of i m nodi benzyl with a
subnethéreobjest of fhn presentieveption Erfo@rovidan lubeicent @dditive effictive for
catal yst. The additives are defined by the general

impafft@g Fﬁli{l@xndaﬁ@r@%rtﬁs i85 a RibricRing oil, el dompP3sifidn, onebber formulation.
Rl1, R2, R3, and R4 are mdependently selected fromthe

9 riﬁ%@e ?R rmt:hélt bﬂg&tégére gﬂﬁ%&&%&n the ?fe‘éé!ﬂt XRhASA SehiclPRFelated to a

eti and R8 are

e BRSSP R b s

have useful  _anti oxi dant properties for g
olefiyinthe Riegense & anrpeidicorataliatd dbe addities aﬁ%ﬁgﬂﬂe by ;smea&fiqe@é formula:

ur et hanes, greases, notor oils, rubber belts, cables,

wherein:

R, R,, R,, and R, are independently selected from the group consisting of hydrogen,
alkyl moieties, and alkenyl moieties; and

R,, R, R,, and R; are independently selected from the group consisting of hydrocarbyl
moieties and hydrogen.

Such compounds may have useful antioxidant properties for use as antioxidants in
compounded tires, polyols, plastics, urethanes, greases, motor oils, rubber belts, cables,
gaskets, seals, rubber products in the garment and carpet industries.

More particularly, the present invention is directed to an alkylated iminodibenzyl of the

general formula:



gaskets, seals, rubber products in the garnment and
carpet industries. Mre particularly, the present

WO pwe9438n i s directed to an al kyl at ed i m nodi berpgt000609181
the general fornmula: 3 WD 2004/ 094387
PCT/ US2004/ 009181 P-6 P-7 RR5S RIl N H Ra R4
wherein: Rl, R2, R3, and R4 are independently
sel ected fromthe group consisting of hydrogen, alkyl
noi eties, and al kenyl noieties; and R5, R6, R7, and R8
are independently selected fromthe group consisting
of hydrocarbyl noieties and hydrogen. |In another
aspect, the present invention is directed to a
conposition conprising: A) an organic product selected
fromthe group consistting of Ryubricants, hydraulic
fluids, netal-wprkingg fNui ds . and pol yners; and
B) a stab|I|Z|ng anndng, ' gred | m nodi benzyl
of the general qulay ‘z’Rg R3 N H

wherein:

R,, R,, R;, and R, are independently selected from the group consisting of hydrogen,
alkyl moieties, and alkenyl moieties; and

R,, R, R,, and R, are independently selected from the group consisting of hydrocarbyl
moieties and hydrogen.

In another aspect, the present invention is directed to a composition comprising:

A) an organic product selected from the group consisting of lubricants, hydraulic
fluids, metal-working fluids, fuels, and polymers; and

B) a stabilizing amount of an alkylated iminodibenzyl of the general formula:




Ra R4 4 WO 2004/ 094387 PCT/ US2004/ 009181 wherein: R1,
R2, R3, and R4 are independently selected fromthe
w@e@u9438nsi sti ng of hydrogen, al kyl noi eti esPCEHOS2004/009181
al kenyl noieties; and R5, R6a R7, and R, are
i ndependently selected fromthe group consisting of
hydr ocarbyl noieties and hydrogen. In still another
aspect, the present invention is directed to a nethod
whe for inhibiting the oxidation of an organic product
™ ected fromthe group consisting of lubricants,
hydraulic fluids, netal-working fluids, fuels, and
poRyris Ba.canehfiase ingepsadenily S@I@cfga if@npﬁ@cﬂmp gonsisting of hydrogen,
stabilizing anount of an al kyl ated i m nodi benzyl of
alkylteieten endhhlkéml moicties;R6dR7 R R5 R8 ; 11 N HRa R4
wherein: Rl, R2, R3, and R4 are independently sel ected

framp he, amasd a?@ﬁh&éﬁdéiﬁly%@lebﬂé@ fikeethe gr%ﬁgkb’dnmstmg of Pgdrocarbyl
noi et i es and al kenyl noi éties; and R5, ,

ntly selected fromthe group consi sting
m01e(;?i%§%ﬁ @g’%g& noi eti es and hydrogen.

In still another aspect, the present invention is directed to a method for inhibiting the
oxidation of an organic product selected from the group consisting of lubricants, hydraulic
fluids, metal-working fluids, fuels, and polymers comprising adding to said product a

stabilizing amount of an alkylated iminodibenzyl of the general formula:

wherein:

R,, R,, R;, and R, are independently selected from the group consisting of hydrogen,
alkyl moieties, and alkenyl moieties; and

R,, Rq, R;, and R; are independently selected from the group consisting of hydrocarbyl

moieties and hydrogen.



5 WD 2004/ 094387 PCT/ US2004/ 009181 DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS As not ed above, the present

WO nooaf09438h rel ates to a class of |ubricant addP€T/VEm04/009181
defined by the general fornula: R6 R7 R1;5 RS R N
H R2 R4 wherein: Rl, R2, R3, and R4 are
i ndependently selected fromthe group consisting of
hydrogen, al kyl noieties, and al kenyl npieties; and

gfou§660n3|s?ﬁﬁg o¥q2y3?§@§?§91 RED EMB: a;gﬂ&ﬁf§1the
%@H@F %P@%itg%preﬁ“t }%’elgﬂcglfrgpqe@&o ta% g{]@ﬁnw addifiges defined

conprlse from3 to 32 carbon atons. Wien Rl, R2, RS,
by therasnel famulee al kyl, they can, for exanple be propyl,
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl,
undecyl, dodecyl tridecyl, tetradecyl, pentadecyl,
hexadecyl , heptadecyl Rpctadeﬁ¥ nonadecyl, eicosyl,
/tetr

henei cosyl, docosyl, tri / acosyl, pentacosyl,
hexacosyl, hept actsyl RsocpacogytRs nonagosyl
triacontyl, hentriago i aeQQtyl, isoners of

t he foregO|ng, and¢4

wherein;

Ry, Ry, Ry, and R, are independently selected from the group consisting of hydrogen,
alkyl moieties, and alkenyl moieties; and

R;, Rg, R;, and R, are independently selected from the group consisting of hydrocarbyl
moieties and hydrogen.

Where Ry, R,, R;, and R, are alkyl or alkenyl moieties, it is preferred that such moieties
comprise from 3 to 32 carbon atoms.

When R;, R,, R;, and/or R, are alkyl, they can, for example be propyl, butyl, pentyl,
hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl,
heptadecyl, octadecyl, nonadecyl, eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl,
hexacosyl, heptacosyl, octacosyl, nonacosyl, triacontyl, hentriacontyl, dotriacontyl, isomers of

the foregoing, and the like.



WO 2004/ 094387 PCT/ US2004/ 009181 Wen R1, R2, R3,

and/or R4 are al kenyl, they can, for exanple be
w@e@pempB? but enyl, pentenyl, hexenyl, heptenyPCT/US2004/009181

octenyl, nonenyl, decenyl, undecenyl, dodecenyl,

tridecenyl, tetradecenyl, pentadecenyl, hexadecenyl,

hept adecenyl , octadecenyl, nonadecenyl, eicosenyl,

henei cosenyl, docosenyl, tricosenyl, tetracosenyl,

PeRHLAT RS & k3, A8/ oF % gﬁ@ﬂﬂn{y . ?ﬁa?tc%ﬁ ORf l@)Ydmple be propenyl, butenyl,

oct acosén nonaco eny ont en

n rlaco n dotri aco IS
pentefg, bsisaig ReRify A oFESI, RBterb dowg HSecEily GRdekaioi ardssens
hydr ogen or hydrocar byl noieties. Were R5, R6, R7,
wtra@ﬁ@%rpmdm@yh pesesdeeantly hepredasemdsoctadeceny], moatdscerd, sicosenyl,
that such noieties conprise from1l to 20 carbon
heneiadsenyl, désosemyp| teiyednylpteahosehylepdneacorénlly deacasdnyl, heptacosenyl,
i ncl udes hydrocarbon as well as substantially

octacBXe%JP @BhARRed, A PSontenyt RedtARIndnlyY dBYRALORBAI A omers of the
descri bes groups that ¢ontain héteroatom substituents

n alter the predom nantly hydrocarbon nature
foregEP%t %&Pth?giﬁ% Exanpl es of hydrocarbyl groups include
ol | ow ng (1) .hydr.ocarbon |tuents
hlﬁaﬁa, % 2YORR; can behyd queapvzéu?rpyar WTgass Where Rs, Ro Ry

cycloal kyl, cycl oal kenyl) substituents, aromatic
and/oz Ry siré hy,(bmagbyl anapeties, it is, prefeirpdthat such mmghes comprise from 1 to 20

alicyclic-substituted aromatic substituents, and the
carbonid@ns.as well as cyclic substituents wherein the ring

is conpl eted through anot her portion of the nol ecul e

( tﬂ@émgl%?l%cf Rér?lﬁ Xﬁ’x@@érﬁr " e %ﬂﬁg " cnlgdeg Fi;r&i% féﬂm& i hgal s

may toge of m an aI |ca

sobstGHERy by oo B i =R wﬁ%?fte o g1t = O ot contan

in the context of this invention, do not alter the
heterpatemiotebsighenty thah geneicalien the nyedaiisansly hydeocathoamatuse af the group.

those skilled in the art will be aware of such groups
Exanpéesgf hythalcacbyhgrdunpsdincludethe fplicoyingi t r o, ni troso,

sul foxy, etc.);

(1) hydrocarbon substituents, i.e., aliphatic (e.g., alkyl or alkenyl), alicyclic (e.g.,

cycloalkyl, cycloalkenyl) substituents, aromatic substituents, aromatic-, aliphatic-, and
alicyclic-substituted aromatic substituents, and the like, as well as cyclic substituents wherein
the ring is completed through another portion of the molecule (that is, for example, any two
indicated substituents may together form an alicyclic radical);

(2) substituted hydrocarbon substituents, i.e., those substituents containing non-
hydrocarbon groups which, in the context of this invention, do not alter the predominantly
hydrocarbon nature of the substituent; those skilled in the art will be aware of such groups

(e.g., halo, hydroxy, mercapto, nitro, nitroso, sulfoxy, etc.);
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substituents, i.e., substituents that will, while
whaooisfog387 predom nantly hydrocarbon character BT/H52004/009181

the context of this invention, contain an atom ot her

than carbon present in a ring or chain otherw se

conposed of carbon atons (e.g., al koxy or al kylthio).

Sui table heteroatons will be apparent to those of

(rds;) }/og gh! é%bsh [\{ggl %Lﬁb?tﬂgerggc a’t'gzﬂbv{ | t ba a\?flgg%lr@donunanﬂy
ol B e 28 e pon

nore than one, hetero substituent will be present for
pressevimraringeor duitbaheratismenpasadef dagnogemb(d.z.gillsory, onaisdthio).
preferably, there will be no such heteroatom

SuitaBleliterbateimi svill Be bfjRrdiy o thoas bYdrdgaekill in the arttahé include, for
hydr ocar byl group is purely hydrocarbon. In the

cramply b7 %ﬁaﬁ@%ﬂ%&%‘!’%‘? RS & PraBL TS il
imidag Rl 5 rglera oo ARG ot TP Fﬁ@% AR i, hetero

as rret.h)() ethyl, propyl, butyl pentyl, hexyl,
substitagnt yrill be present fabeNgry tegsapon a csmmrtbe bYdf?‘F?éb)fl 6F‘§§’0|M§St
and the like; phenyl substituted with one or nore
prefeedblyo thyerg wiihbsno suchthetesoatemisobgtituathinxhe hysirogolbyt group, i.e., the
but oxy, pentoxy, hexoxy, heptoxy, octoxy, nonoxy,

hydr&ﬁﬂ%{?rodpﬁg ey I8trdch®ohor egoi ng, and the like;

p eny substituted with one or more al kyl anmino or
R AR B S S
nyI r ef b cont from one to
hydrmém fxa'glp@aﬁﬂea?q?ﬁw eolltais mf it thot T o e to,
met hyl, ethyl, Fropyl butyl, pentyl,
unsubstituted pheny

phenyl substituted with one or more alkyl groups, such as methyl, ethyl, propyl, butyl,
pentyl, hexyl, heptyl, octyl, nonyl, decyl, isomers of the foregoing, and the like;

phenyl substituted with one or more alkoxy groups, such as methoxy, ethoxy, propoxy,
butoxy, pentoxy, hexoxy, heptoxy, octoxy, nonoxy, decoxy, isomers of the foregoing, and the
like;

phenyl substituted with one or more alkyl amino or aryl amino groups;

naphthyl and alkyl substituted naphthyl;

straight chain or branched chain alkyl or alkenyl groups preferably containing from one
to twenty carbon atoms, including, but not limited to, methyl, ethyl, propyl, butyl, pentyl,
hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl,

heptadecyl, octadecyl, oleyl, nonadecyl, eicosyl, isomers of the foregoing, and the like; and



hexyl , heptyl, octyl, nonyl, decyl, undecyl, dodecyl,
tridecyl, tetradecyl, pentadecyl, hexadecyl,

wheptaossyl , octadecyl, ol eyl, nonadecyl, ei coBgi/DS2004/009181
i soners of the foregoing, and the like; and 8 WD
2004/ 094387 PCT/ US2004/ 009181 cyclic al kyl groups,
such as cycl opentyl, cycl ohexyl, cycloheptyl,
cyclooctyl, and cyclododecyl. The al kyl ated

oS AR, et Sy RO RS A BB P ERIE o
cyclog%(fse ce of an acidic cat aI yst. Preferably, the acid

“Yyst is a clay. The use of clay as a catal yst in

the al kyl ation of di phenylanine is disclosed in U
pakheralloNged Bninedibesgls officanevatiareion srhprefirigly atqpéwd by the
of di phenyl am ne with al pha- nethyl styrene and rel at ed

alkylavioafdf irqinodibegzytinaiie pestite of ai adigistcatalyst. PreferatiBgtihaicid catalyst is
No. 2,943,112 and el sewhere, clay is described as

a clay) P ke E LR g% a Rek ﬁ@nﬂ@ﬁéalkﬁ&ﬁ&% fHfiphehl %,nmﬁiéel%iséioséd]ih U.S.

it provide col ored product; it can

rac ) A TR bl @ga*@be%%réesﬁ@g@@%m

the al ky Iated prqoduct. As a atal g othe
methylpyrege Abd gsted bleAnsiSsivg daramsshe BRalE: dn JbALPaPILNG Zogfid 112 and

as being interchangeable. (See, U S. Patent Nos
elsewBert5 2lap tscdeacribed 26 fizvind fyverabbdvantageemciugding) fos exavaplen(l) it
Nos. 5,672,752; 5,750,787; and 6,204, 412 identify

proviféy a{ RéHerCoared ﬁfo'ﬂubﬁ{ (BMeédnodakiy 5d @yhowad By filitation after the reaction,
including: Filtrol TM and Retrol TM avai |l abl e from

S A LAY BP0t koo,
5 S S I SSAE A B R e

acid | eached clays. The clay catalysts contain
(See, 35 SePaianicNon 3, 452,056 aed 5 A3 FS0hI More faventlialls. BeNaso

use may result in a |lighter colored reaction product;
5,672 T Sf 1307871 and 205412 idbhtiy tertais eomineycialiytavaillable clayt eatalysts,

content or renove the water by heating the clay with a
includihg "IRBRIS HRERet ™ hallabl@ i Eingelhard; Fulcat™ 14, Fulmont™ 700C,
Fulmont™ 237, and Fulcat™ 22B available from Laporte Industries; and Katalysator™ K10
available from Sud-Chemi. These clays may include acid activated or acid leached clays. The
clay catalysts may contain some water as received. Removal of the water prior to use may
result in a lighter colored reaction product; therefore, it is desirable to use clay with low water
content or remove the water by heating the clay with a nitrogen sweep or with vacuum
stripping. Acid activated clays are preferred; however, Lewis Acids such as AICl, or BF;, and

BF, complexes of diethyl ether, phenol, including mixtures thereof with clay could be used if

special circumstances warranted.



stripping. Acid activated clays are preferred;

however, Lew s Acids such as Al Cl13 or BF3, and BF3
wa@eorrploesses of di et hyl ether, phenol, includi ngp@T/KE200€609181

thereof with clay could be used if special

ci rcunstances warranted. 9 WO 2004/ 094387

PCT/ US2004/ 009181 The present invention also rel ates

to stabiliser-containing conmpositions conprising

or i i i Ve, .. . .
1 SRS AR MRk b e dicntinl PG Wiising
al kyl ated jm nodi benyl s, defjned apbqgve. A particul ar
orgarly pladists bigap Bt dhemel, APt Rkt Snged dgpfabion and, as
.oxidative degradation for which the mxtures of the
stabilien dba eliylatednmineditends defingdisbevest abi | i zers is forned
by lubricants and operational fluids based on m neral
oi A paftichianiched offorkulis peintis stijeqpe addstrable ofkidativtsdegradation for
e.g., carboxylic acid ester derivatives, that can be

which f#fenBturb S OPEE Prdéd InRhtidf Qreggﬁfégle%%@}i&ers-@ﬁ)rﬁéﬁb hfbricants and

of the present "1 nventi on can be used I n concentratl ons

f fromabout 0.05 tg abo 10.0.% wei ght sed
operdjjonst AMEREA off mptery o8t 35ithedlyBripbcr et onal R ..,
concentrations are from0.05 to 5.0 % by weight,
carbqayhie aid lestgr derpyativess thabean b uspd gt igmpgraured pigd051C angpabove.
synthetic lubricating oils, lubricating greases,
hytihemixtaref bfithe presamdnventias cambe ssed ipcancektrations lof iom about 0.05
manner exhi bit excellent anti-oxidation properties

to aboti P00 b6 6P MRighB hiafddesH the Ra@aHiNtPbodtilizete Peéteiréd cortentrations
t he agei ng phenonena exhi bited by the parts being

w SBARO 851530 115 SOBROUIES e PEOESOL oG on v
B ORI cRE PR St g

or sludge. Exanples of synthetic lubricating oils
elastomers imipraved in thisrmannpaedibitorxcelleng prib-oxidatign properties which become

di protonic acid with a nonohydric al cohol, e.g.
apparknptiryiglsepeatadedudiondn theragking php@dniena@xhibitebbyethe parts being

protected. The compounds of the present invention are especially advantageous in lubricating
oils, in which they exhibit an excellent anti-oxidation and anti-corrosion action without the
formation of acid or sludge.

Examples of synthetic lubricating oils include lubricants based on: a diester of a
diprotonic acid with a monohydric alcohol, e.g. dioctyl sebacate or dinonyl adipate; a triester
of trimethylolpropane with a monoprotonic acid or a mixture of such acids, e.g.,
trimethylolpropane tripelargonate or tricaprylate or mixtures thereof; a tetraester of
pentaerythritol with a monoprotonic acid or a mixture of such acids, e.g. pentaerythritol
tetracaprylate; or a complex ester of monoprotonic or diprotonic acids with polyhydric

alcohols, e.g., a complex ester of trimethylolpropane with caprylic and sebacic acid or of a

10



of trinmethyl ol propane with a nonoprotonic acid or a
m xture of such acids, e.g., trinethylol propane
w0 eiopebesgonate or tricaprylate or m xtures thepCEUB2008009181
tetraester of pentaerythritol with a nonoprotonic
acid or a mxture of such acids, e.g. pentaerythritol
tetracapryl ate; or a conplex ester of nonoprotonic or
di protonic acids with polyhydric alcohols, e.g., a
ester of trimethylol propane with caprylic and
““mgggiggc?%? aci d or of a 10 W0 2004/ 034387

e L

and are descrl bed, for exa e, in "Schmermttel
examples @h‘éﬁqﬁbmeﬁmmt(ale@“mhgnbe@hl @pthi V@%bﬂ@gielbﬁmw’m) Especially

Especially suitable, for exanple, are poly-molefins,

suitalslstfor chmsds] akeipili-oaolefins, pliespirat bibricgity phbsphates, glycols,
pol ygl ycol s, and pol yal kyl ene gl ycols. El astoners that

olydifidlP nd pabaildgRAi&iNg the conpounds of the present
P y|nvent|oIr)1 grig’ x?edgy&il ar to the person skilled in the

]%l%st?ﬁx%?sctb%l aé)lg%%%ﬁ@bé %ﬁ%%%l? {’oillpg% uc@rbgtﬁ%@%geﬁ% lfvention are

olymers thereof with _styrene or _acrylonitrile,
familiag Ecpﬂ@rp@rsafl SlS‘IﬁF‘gF’dB? atte E5Beq rsgltabkmervéwr@aaééywetw rubbers,

ynmers to be protected is forned by pol ycondensat es,
for exzdmpie; polmdseof prtadierstand copolymessi thereof it siyrene or acrylonitrile, and
l'i ght-induced degradation both in the state of the

1sopr§ﬁkﬁﬁilﬁﬁdpreﬂaF619ﬂie}secul ar end product and in the state
of | ow ol ecul ar wei ght starting materials by the

R, OO o581 A OB s o
SRCTPER FETCL L g A —

the?/ are based. The_ conpounds of the present invention
macregplegplapenskoraders and in ﬁhatswwf thalpve m@quelar weight starting materials by

the addition of the compounds described hereinbefore. This class includes especially the
polyurethanes, which can be stabilized by the addition of alkylated iminodibenzyls to, for
exarnplé, the polyols on which they are based.

The compounds of the present invention can also be added to natural and synthetic
organic substances that are pure monomeric compounds or mixtures thereof, for example,
mineral oils, animal or vegetable oils, waxes, and fats, or oils, waxes, and fats based on
synthetic esters, e.g., phthalates, adipates, phosphates, or trimellitates, and blends of synthetic
esters with mineral oils in any desired weight ratios, as are used, for example, as spinning

preparations, and aqueous emulsions thereof.
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organi ¢ substances that are pure nononeric conpounds

or m xtures thereof, for exanple, mneral oils,
wa@pionmp438T veget abl e oils, waxes, and fats, orP@I/US2004/009181

waxes, and fats based on synthetic esters, e.g.,

pht hal at es, adi pates, phosphates, or trinellitates,

and bl ends of synthetic esters with mneral oils in

any desired weight ratios, as are used, for exanple,

Rt das @8%&?%53@\%9@%@@8@%@ (E b i gntneti

d f th t t b ded t
emulﬁgngr% ré]ltlgﬁlg)r Wﬁ e%ﬁlﬁ!g;/g%g}agfubﬁgqnla;e%o? tgxes o%carboxylated
synthetic rubbers, e.g., natural rubber |atex or
§tyrenﬁblaa@sn&)¢0p©bmm§<yl ated styrene/butadi ene copol yners.
The additives derived fromthis invention can be used

asTiee siaNplestervad fivdi Hidinvertpl cas 8eamdd dsor congiiere e badtial
avai | abl e anti oxidants currently used in |ubricant

replaf:é?ﬁ%ﬂf let doﬂﬂﬁeé &a@;%ahm %&ﬁts%ﬁ%aﬂl@u&ﬁm !ldﬁi%rﬁ'formlgatlons

ot her I ves typica I n ot or

used J \NI th th
and theieanBy bRLSed f e st Adtithes Brtih o0} motgp oite and
be obtained with respect to jinproved anti gxidancy
fuels 5 NYhenysed in combingtion w@tth@ﬁ@a}ther@d@%% Fﬁ?fglﬂtk?equ%mé%ﬂe effects
additives found in nmotor oils and fuels are anti-wear
may agebe¢ ebtaindé withgespest, todinpreved anticxidanag tantirédsj analar, frictional
antioxi dants, anti-foanants, friction nodifiers,

prop&tie€ OBhd & Plchlrbﬁlﬁihvéé/f&n& ﬁph@t(ﬁroﬂs afd'FheRAé alﬁ?cQW%hr agents,
depr essan See, for exanple, U S. Patent

deter%%rﬁ%odésﬁog?sa%tgrrggt ﬁ%ljs :H%l%gléi%ts ueﬁl%tf&mgsﬁ‘tg, ﬁﬁé% Htl%gfﬁeks, viscosity

I VES, scl osure o

. i ncorporated herein by referenc its entir .
inde RIGVESE, A H9UF RoiAt éenr?ﬁ%w&aegffef .%m@yﬁeﬁéyatem No.
succi ni m des, polyisobutylene succinate esters,

5,499,80Mfasta deseriptian lof vspful dubytretingail somperifiqnhasditivies,. the disclosure of
Exanpl es of detergents include netallic and ashl ess

ﬁMCﬂiﬁnéorpmwtm&in beteitrence iamg eatidetyess sul furi zed al kyl
phenat es,

Examples of dispersants include polyisobutylene succinimides, polyisobutylene
succinate esters, Mannich Base ashless dispersants, and the like. Examples of detergents
include metallic and ashless alkyl phenates, metallic and ashless sulfurized alkyl phenates,
métallic and ashless alkyl sulfonates, metallic and ashless alkyl salicylates, metallic and ashless
saligenin derivatives, and the like.

Examples of antioxidants include alkylated diphenylamines, N-alkylated
phenylenediamines, phenyl—oc-naphtbylarrﬁne, alkylated phenyl-a-naphthylamine, dimethyl
quinolines, trimethyldihydroquinolines and oligomeric compositions derived therefrom,

hindered phenolics, alkylated hydroquinones, hydroxylated thiodiphenyl ethers,

alkylidenebisphenols, thiopropionates, metallic dithiocarbamates,
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nmetallic and ashl ess al kyl sulfonates, netallic and
ashl ess al kyl salicylates, netallic and ashl ess
wa 200402438 derivatives, and the |ike. Exanpl esPOf/US2004/009181
anti oxi dants include al kyl ated di phenyl ani nes,
N-al kyl ated phenyl enedi am nes,
phenyl - a- napht hyl am ne, al kyl at ed
phenyl - a- naphthylanine di met hyl qui nol i nes,

1’3’4t &l B% ltlﬂer e reom cﬂaﬁi:\/?]tn\ge?egp @A%?GH(P%{ E&PQ&P}&? S%xtdl th¥fike. The

droqw nones, roxyl at ed th| odi
RollowingTs isHRRtATE oh SHith St B BB COmARES %r?g@@qﬁ% {zom Crompton
di t hi ocar bamat es, 12 WD 2004/ 094387 PCT/ US2004/ 009181
Corporagion: Hpvesiubsp doe. i augivbe Hathideutilube §40 \idangabibe 635, Naugalube
sol ubl e copper conpounds, and the like. The follow ng
680, aTaa gAY, Wa0kalabc AP AN INauged PaOdA ANeugabiaedQaNapgalube 531,
aval | abl e from Cronpton Corporation: Naugal ube 438,

Nau%g}bgalb‘l' bﬁauA% %ggﬂ&g{x%ﬂ@oe@ﬁﬁ anPNGHanipe 4@§3among others.

al ube pbe  AMS,  Naugal “Ube A

St PO Seuatlibe T \euaalitte, mﬂa&%@%ﬁ‘%@mg of
np

€
anong ot hers. Exanples of anti-wear additives that can
the pERSRISBYPIFIAN HSIHGR RAEANGTPORILES OFRBORIGFRINIGH SrEAmo-phsphates, organic
present invention include organo-borates,
sulfuocgatainingrosipoindss sulfiriged olefing spliaized fattyrapichderivatives (esters),
sul fur-contai ni ng conpounds, sulfurized ol efins,

chlorsiatddsar 78 s, fzﬂdeYall@ﬁdhﬂn&iﬁfdsMﬁ&ésVﬁﬁc Gﬁﬁ}flﬁﬂﬁéphosphates
chlorinated paraffins, zinc dialkyldithi ophosphat es,

phoséﬁ%ﬁ%?e@%k@&@bﬁﬂ? Ané :ﬂ?eilﬁ(% _’%h@ IT@WQ%H o alnéﬁﬂjy of such additives
ot G R R PO e PSS TR abrin 109

677A, Lubrl_zol 1095,  Lubrizol 1097, Lubrizol 1360,
Lubrizoh#§%/o Lubizs 1360, Bruibsise! 15950l utsizal 5139 pnd bubrizb 5604, among
anong others. Exanples of friction nodifiers include

othefsatty acid esters and am des, organo

Examples of friction modifiers include fatty acid esters and amides, organo
molybdenum compounds, molybdenum dialkyldithiocarbamates, molybdenum dialkyl
dithiophosphates, molybdenum disulfide, tri-molybdenum cluster dialkyldithiocarbamates, non-
sulfur molybdenum compounds and the like. The following are exemplary of such additives
and are commercially available from R.T.Vanderbilt Company, Inc.: Molyvan A, Moly-/van L,
Molyvan 807, Molyvan 856B, Molyvan 822, Molyvan 855, among others. The following are
also exemplary of such additives and are commercially available from Asahi Denka Kogyo
KX.: SAKURA-LUBE 100, SAKURA-LUBE 165, SAKURA-LUBE 300, SAKURA-LUBE
310G, SAKURA-LUBE 321, SAKURA-LUBE 474, SAKURA-LUBE 600, SAKURA-LUBE

700, among others. The following are also exemplary of such additives and are commercially
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nol ybdenum conpounds, nol ybdenum
di al kyl di t hi ocar bamat es, nol ybdenum di al kyl
walaohioppBDsphat es, nol ybdenum di sul fide, tri-nmCyo8®umMI181
cluster dial kyl dithi ocarbamates, non- sul fur
nol ybdenum conpounds and the |ike. The follow ng are
exenpl ary of such additives and are commercially
avai l able from R T. Vanderbi |t Conpany, Inc.: Ml yvan
: . YV 2
evaifipl Mot K5 Nobel Chotial Gitbr Kt PR 7R (KBl BKHTS dmong
h exenpl ary of such additives and are comercially
othel}, ai | abl e from Asahi Denka Kogyo K. K.: SAKURA-LUBE
100, SAKURA- LUBE 165, SAKURA- LUBE 300, SAKURA- LUBE
3166 s anpipRban opEizmant sAbRIC B 1he lignd@Rmplese st
600, SAKURA-LUBE 700, anong others. The follow ng are
inhibidossoare pelypisallylaic ppliol) tatdbitiirobsdaivatiascamabigtike.i Bldnples of VI
13 WO 2004/ 094387 PCT/ US2004/ 009181 avail able from
imprO¥&® iliRe |ole@ii§:t‘ahg$rksn%r§iﬂa 'ﬂisg@%%ﬁt%e@(coﬁawméfﬁ tan@thdMee. An

77FS, ?nong ers. Ar exanple of an anti-foamant is
' . i ke, FX .
exarfil 15} b BT 2B Sr8 alrea BB e ot 1 azol

derivatives, and the |ike. Exanples of VI _|]nprovers
i n&s agtedsbars, suisahlomfwea c&ﬁwoan%@?lg%%w@&aophosphateS-
copolynmers, and the like. An exanple of a pour point
Prefetelly ctbe alkyl groupo¢ontan hmeverhge of at taast 3 ¢rsbon dtomsAdPartisubaely useful
above, suitable anti-wear conmpounds include dialkyl
are 1AéthlNHaRPBOR MWL 6% dihfireéwby ditiiophéuphatikydid gmhetesthe alkyl groups
contain an average of at |east 3 carbon atonmns.
(N tal salts of at |east one
°°nt§?ﬁ§/‘3r9%#égér %%?tq%‘?{%%rﬁ’ﬁ‘ggh ofic acid wherein the al kyl
groups contain an average of at |east 3 carbon atons.
14 WD 2004/ 094387 PCT/ US2004/ 009181
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Lubri cant Conpositions Conpositions, when they contain
these additives, are typically blended into a base oil
WO pooatpi38r s such that the additives therein arBCT/US2004/009181

effective to provide their normal attendant
functions. Representative effective anmounts of such
additives are illustrated in the following table.
Addi tives Preferred Weight % Mire Preferred Wi ght %
V.l. Inmprover 1-12 1; hibitor 0.01-3
0.01-1.5 Oxidati on]?HRT‘B‘P't‘Ct?"'gp?JJiP%“So 01-1.5
Di spersant 0.1-10 0.1-5 Lube Q] ow | nprover O.
0. @fmpostw%wélp@ ghey crptain 1#% aémtlaPs Greotypisally blin@d lm@lﬁbase oil
Poi nt Depressant 0.01-1.5 0.01-0.5 Anti-foam ng

in andgyeabt wich 1160 thetadditle0 Okrdn OF offattivete arovigetits @rdkt®ndant
0.001-1.5 Seal Swell Agents 0.1-8 0.1-4 Friction

funchibli Mepreflafie drltitlartointd-oibsuick additigesBas #luSirhteBal e Esllowing
Bal ance When other additives are enployed, it may be

tabldesi rabl e, al though not necessary, to prepare
addi t | ve concentrat es corrprl Si ng concentrat ed

al it P~ H ot addr + 1 v A Af
R TR b 2 AT TR0 T e B
addf.XImpeover he cdncentrat &12when con$tituti ngian
di tslv 1]@Xture BEl Ng rg’r.erged T0 ngrern as 22-1:,59
aokdadtioniTAkibit@neodsl y to tohm-base oil {to formp.ones
rubpcat e 0.1-10 0.1-5
Lube Oil Flow Improver 0.01-2 0.01-1.5
Detergent/Rust Inhibitor 0.01-6 0.01-3
Pour Point Depressant 0.01-1.5 0.01-0.5
Anti-foaming Agents 0.001-0.1 0.001-0.01
Anti-wear Agents 0.001-5 0.001-1.5
Seal Swell Agents 0.1-8 0.1-4
Friction Modifiers 0.01-3 0.01-1.5
Lubricating Base Qil Balance Balance

When other additives are employed, it may be desirable, although not necessary, to
prepare additive concentrates comprising concentrated solutions or dispersions of the subject
additives of this invention, together with one or more of the other additives (the concentrate
when constituting an additive mixture being referred to herein as an additive-package)
whereby several additives can be added simultaneously to the base oil to form the lubricating
- oil composition. Dissolution of the additive concentrate into the lubricating oil can be
facilitated by solvents and by mixing accompanied by mild heating, but this is not essential.
The concentrate or additive-package will typically be formulated to contain the additives in

proper amounts to provide the desired concentration in the final formulation when the
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oi | conposition. Dissolution of the additive
concentrate into the lubricating oil can be

wo awulop4381 ed by sol vents and by m xi ng acconpaPCBUSivg4/009181
mld heating, but this is not essential. The
concentrate or additive-package wll typically be
formulated to contain the additives in proper anounts
to provide the desired concentration in the final

s RSN SFoR S it SRR O b i s, the
o AT 0Bl 598 L 0 e i o e

added to small anpunts of base oil or_ other
compasibfatol tspis denawite sther derirable eAdigi v fawa prdiyepackages containing
additives to form additive-packages containing active
activienmgrediertn irscdllectival dneminisvef, gpivaibt, $rond abduy @i Scial dbpyt 90 percent,
about 2.5 to about 90 percent, preferably from about

prefekBbly GroaPMelit TS 1PHBRENS ; Seﬁ@ﬁ’t AR RoRS FreREFIN HrofmBBuEIPpdrcent to

25 percent to about 60 percent by weight” additives in

abm% gg g@ﬂ:@ ﬁt%%lh&%ﬁt F{Ri%% rrf ntii} g\ﬂ‘oh}gat% ??o;{o Q?iﬁgthgﬁ%@gnder being
baseyply 1 e fualtora Haer dge e ewpispiabons f & #5' KEHbBFGRE ofthe

percentages expressed herein (unless otherw se
addifiveipaskegsoyithithe romeinder bping bese gt i ve i ngredient (Al)

content of the additive, and/or upon the total weight

of Afinyf theawtelight peecdheapiesn egpreted hakim(ualessastherwidedhidivated) are based

be the sumof the Al weight of each additive plus the

on tHLIcER in f‘ed‘éﬁt gA]) QohteRf oftht HeHfive, bild/BER r?%he t&ttlﬁwe éht of any

COﬁ'pOSI I ons the 1 nvention contain ditives In

addi 9@% S ag' orﬂla}g}%@g%@gﬂ wl;?%%ﬁ%% }@P SF eacﬁ additive plus

tlves rangi ng fromabout 0.1 to about 10 wei ght
the"lffé&‘&éﬁf""b‘a&!’e@f lyefthe total weight of the oil
conposition is preferred. A nore preferred
c ohcgantral tthe compositéonis ©f thednvembion toitaid theadditess itba concentration
wei ght percent. O concentrates of the additives can

rangid@Ho bdult 0105a8QABbutl3 (¢ NeightOptirceh® WeJoibéntration range for the additives

ranging from about 0.1 to about 10 weight percent based on the total weight of the oil
composition is preferred. A more preferred concentration range is from about 0.2 to about 5
weight percent. Oil concentrates of the additives can contain from about 1 to about 75 weight
percent of the additive reaction product in a carrier or diluent oil of lubricating oil viscosity.

In general, the additives of the present invention are useful in a variety of lubricating
oil base stocks. The lubricating oil base stock is any natural or synthetic lubricating oil base
stock fraction having a kinematic viscosity at 100° C of about 2 to about 200 cSt, more
preferably about 3 to about 150 c¢St, and most preferably about 3 to about 100 cSt. The

lubricating oil base stock can be derived from natural lubricating oils, synthetic lubricating oils,
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percent of the additive reaction product in a carrier
or diluent oil of lubricating oil viscosity. In
w@emenad3g7 t he additives of the present inventiPOT/ESB04/009181
useful in a variety of lubricating oil base stocks.
The lubricating oil base stock is any natural or
synthetic lubricating oil base stock fraction having
a kinematic viscosity at 100 C of about 2 to about 200
or nﬁhmsltres g%f@oefr 8 faﬁE E\Mr%atf of% e Ett%c%gb’lg%éﬁgs_?cs%cks 3bined by
| ubr.i cat Ll base, st ock c n be.deriyv from atur
isomegftiefes Sxﬁlhsﬁ%’ ke s el ap R Rk hase Sopks nggifced by
2004/.094387 PCT/ US2004/ 009181 or m xtures thereof.
hydragiaclipe Erathed hasaelegt ottacing éhesarerrtc pafbpelaecdyepnments of the
st ocks obtai ned by isonerization of synthetic wax and
crudeaXatursl lubdidatiag ofly thelude asikmboitra siechsis dol ilpregtudbooily(e.g., canola
hydrocracki ng (rather than solvent extracting) the
oils, 6 6PSilsC sTdWRP bis), FAFRAREBS nﬂﬁer&lrlﬁls SR deﬁ'@éd&‘r&h coal or
Iubrlcat|ng oils i'nclude animal oils, such as
shalé"l vegetable oils (e.g., canola oils, castor 0| I S,
uan ower oils), petroleumoils, mneral oils, and

ils derived fr coal or al t heti [
§V\5‘g% 16,05 1pelude, Byfragsarkon.gi aﬁ%ﬁéos%g%ttt}liedﬁ’@gmcmbon oils, such as

h drocarbon oils, such as polynerized and
polymn@qmdyn@mdmermeéfoleﬁs% gato-tiquitls prepared by diiswherdTivpsch
Fi scher-Tropsch technol ogy, al kyl benzenes,

techpélbyp tkyieizenes, polypheyld alkigrpsdl dlﬂﬁdﬂﬂr @herg)| dill@b@diphenyl sulfides,

di phenyl sul fi des, as wel as their derivatives,

as w@ﬁ‘ﬁé it deﬂQﬂR)e alo H&Tog R g%:{)% h ﬂtﬁeticq%ﬁ&ﬁﬁé Bk also

I's also |nc

LSRR ppm é@éemzwz@ oS8 BRI oot whori

nodi fied by esterjfication, etherification, etc.
the tasmainaldiydeoxyt snopps havadeerymodifind by @$tenﬁ%pn,ceah¢rrﬁgafm, ste.

conprises the esters of dicarboxylic acids with a
vaAnether efitablecddss lof synlstie hbricsiidgibilsamnyyisehiht iestesi df dicarboxylic
al so include those made from C5 to Cl2 nonocarboxylic

acid@witl 8 vanetyRFlalcshsls aBsteRAlsyml aﬁyﬂﬁfeﬁc off} B186 iRRIJE kifose made from

useful as synthetic
Csto Cy, monocarboxyhc acids and polyols and polyol ethers. Other esters useful as synthetic
oils include those made from copolymers of a-olefins and dicarboxylic acids which are
esterified with short or medium chain length alcohols. The following are exemplary of such
additives and are commercially available from Akzo Nobel Chemicals SpA: Ketjenlubes 115,
135,165,1300, 2300, 2700, 305, 445, 502, 522, and 6300, among others.

Silicon-based oils, such as the polyalkyl-, polyaryl-, polyalkoxy-, or polyaryloxy-

siloxane oils and silicate oils, comprise another useful class of synthetic lubricating oils. Other

synthetic lubricating oils include liquid esters of phosphorus-containing acids, polymeric

tetrahydrofurans, poly a-olefins, and the like.
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oil's include those made from copol yners of a-ol efins
and di carboxylic acids which are esterified with

W@ banr094387 medi um chai n | ength al cohols. The foP¢CDWE29094/009181
are exenplary of such additives and are comercially
avai |l abl e from Akzo Nobel Chemicals SpA: Ketjenl ubes
115, 135, 165, 1300, 2300, 2700, 305, 445, 502, 522,
and 6300, anong others. Silicon-based oils, such as

t rendpbi@dtiayg il mBAbYRENEd froMQUntdnedXéfine® re-refined oils, or mixtures
pol yaryl oxy- siloxane oils and silicate oils, conprlse

a f | br| atin

thereff p{rpreiot Bcre SbRTRA Al mrked ol o %ﬂﬁ%}w source (e.g.,
esters of phosphorus-contaj ning_acjds, poly

coal, hgle..0n ef B i) w&hwtaﬁz@h%ur@catwrtt@tmw eEkamplmf
2004/ 094387 PCT/ US2004/ 009181 The lubricating oil may

unrefined dals inchdlefar shatenilrabtdimselctlirectdy fromds retating bperetiongialpeiroleum oil
or m xtures thereof. Unrefined oils are obtained

obtaifléd @%dﬂy fion® Biseilldtidh Uradn €xtld Ol @bedined)itebi} fremSlstetification

(e.q. coal, ( shal e, or tar and bi t unen) W|thout
ol RO DA s

retorji a efroleumoil o
umeiineﬁé)elﬂ Rert ol PRI e e 33 BB Spre SRR steps to
directly from an esterl fication process, each of
impreye Q¢ ArnqIReRoRestes. \Wuithlle purififetin techiguesinelude distiljation,
oils are simlar to wunrefined oils, except that
hydratedating, ctlevialking)igoteenb extractios,adcidor basem;etramorr,dﬂ‘&atlon percolation, and
purification steps to inprove one or nore properties.

the 1ifed!1al1 T vhidhidrk el aknoRA th S8 'sﬁll@& inl A6 hH IR Hefihdd 61ﬁxta'r@8btamed by
hydrotreating, dewaxing, solvent extraction, acid or

treatlsgégﬁn%cyit IClg“l: f)r%ness% Jl&)irlaafttb ?lﬂis& B?&ft%l o%tt ﬂ*le r%ﬁ&edl (flﬂe These re-

are wel nown t o os e’s
art -refined oils are obtalndb treat|

refingcgis i lgp KROVH apresladacter repracpsipd s 3 nag%dfﬂ'gonaﬂy

obtain the refined oils. These re- refined oils are
procesbesobykteohmiques forremenvaled spent pdditiveseandadl topakdowmdroducts

are additionally processed by techniques for renoval

of ListpRatingditl bise\sescka déhived Ifron ehrkdiisopieditbiidrbof wax may also be
used, either alone or in combination with the aforesaid natural and/or synthetic base stocks.
Such wax isomerate oil is produced by the hydroisomerization of natural or synthetic waxes or
mixtures thereof over a hydroisomerization catalyst. Natural waxes are typically the slack
waxes recovered by the solvent dewaxing of mineral oils; synthetic waxes are typically the wax
produced by the Fischer-Tropsch process. The resulting isomerate product is typically
subjected to solvent dewaxing and fractionation to recover various fractions having a specific
viscosity range. Wax isomerate is also characterized by possessing very high viscosity indices,

generally having a VI of at least 130, preferably at least 135 or higher and, following

dewaxing, a pour point of about -20° C or lower.
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Lubricating oil base stocks derived fromthe

hydr oi soneri zati on of wax may al so be used, either
W@bk@amB7 i n conbi nation with the aforesai d napCr/ak2004/009181

and/ or synthetic base stocks. Such wax isonerate oil

i s produced by the hydroisonerization of natural or

synthetic waxes or mxtures thereof over a

hydr oi someri zati on catal yst. Natural waxes are

ty pf}%adddﬁlv#a? of ﬁl if%ent"iﬁ%%ﬁoﬁ are s e?éc%ﬂl\xﬁ eﬁlpz?s c%?ﬁpo‘ﬁgﬁts in many

dewax ;

. rod t he r-Iro
aitefghbhiicarh %@Rﬂ%@ﬁ@ fﬁ%@éﬁ%‘fa& 5 b @ﬁﬁ%my%r@w fhpils with
subj ect ed to sol vent dewaxing and fractionation to
lubriggingvascosity, inleding reteiabang sinthetigluirisyingidils end vivgurss iheyeof. The
range. Wax isonerate is also characterized by
addithas 286 bk igluded in briagitvave lnbociting oiln firepack-igaitsdemddoyhpression-
having a VI of at |east 130, preferably at |east 135

1gn1tgd glﬁrﬂ%lgfgn@ﬁgtﬁorf 621' nr%g"' ?ge ot g%ﬂg Sﬁlgag’lg&% ufiif kaPingine

/0091 1 The iti.ves of the present
tubrl, TORREY AR P ion R, Ao TRUTREM, popmngesor
di fferent Iubrlcatlng oi | conpositions. The additives
lubrigants, imetalwerkingdubticagtsy hydratlig thyidsopndsother Inbrigating pd and gepase
vi scosity, including natural and synthetic |ubricating
compositionan T heiadditivesscan labso de fuséhia, motadfliel conggositioms bad in rubber
i ncluded in crankcase lubricating oils for
form8Jadbks. | gni ted and conpression- ignited interna
conmbusti on engi nes. The conpositions can al so be used

| NTHA5RRM Eg@? and 18 [illxlgo"l"f‘%n? Seiag%?bf’tﬁe bl‘@% At GG gn will be more

automati ¢ transm ssi ear rrcan

0 | ubri cants, netal -working | ubri cants,
appaﬁeipg?rg ?’ff?li‘m"l}%exmesot her lubricating oil and grease

conpositions. The additives can al so be used in notor
fuel conpositions and i nEX&MBLES or nul ati ons. The
advant ages and the inportant features of the present
invention will be nore apgmnplett fromthe foll ow ng
exanpl es.
Twenty grams (0.102 mol) of iminodibenzy!l was added to six grams of Filtrol 20x and
25.62 grams (0.256 mol) of mixed nonenes. The mixture was heated to reflux and held at
temperature for 18 hours. The catalyst was removed and the residual starting materials were
stripped off under vacuum. The product was identified as 95% alkylated iminodibenzyl by gas
chromatography.
Oxidation Test
Pressure Differential Scanning Calorimetry Test
The antioxidant properties of the reaction products were determined in the Pressure

Differential Scanning Calorimetry (PDSC) Test. Testing was performed using the Mettler-

Toledo DSC27HP tester, following outlined procedures. This test measures the relative

19



EXAMPLES Exanple 1 Twenty granms (0.102 nol) of

i m nodi benzyl was added to six grans of Filtrol 20x
w@r@4/0268862 grans (0.256 nol) of m xed nonenesPCTNB82004/009181

m xture was heated to reflux and held at tenperature

for 18 hours. The catal yst was renoved and the

residual starting nmaterials were stripped off under

vacuum The product was identified as 95% al kyl at ed

. im ' 1 . i i .

OxidgTof St BRE Hm T B RS RIS ing s bl O, gas
anti oxi dant properties of the reaction products were

undeg Dress¥ened in the Pressure Differential Scanning
Calorinmetry ]gPDSC) Test. Testing was performed using
t hdhsampleto by tistsd ovipdEadpiinte s tendel fully-fowintgedumotdrmildsee
procedures. This test neasures the relative 19 WO

Tabl2 Q) 4 0.2%387 wEIGhY, U2 A0 @BAt8ih antskidadti o dddeiontl @D wt.% of
Time (OT) of antioxidants in lubricating fluids as

I L . T o
SolvBRAS&ted 156 b (ﬂzvgas_tﬂé}ijﬁfde& agyég'\’}?lu 5IO : o?énﬂ?g%e rrrl%t%b rTh1§ was

tested was bl end into a np

ail (s Tab t 0. A% by wei t.di.d n
then 2ainphéef o 4 Rnf o e Boablaa Bomeing th vt Jf o6 Syt Meutral 150 base
. Solvent Neutral 150 base oi|_ was then added along wth
oil asth%pwfém naphiheite e hbg eonditions fordhe tesharg smwgaplq & InTable
a sanple of the base blend containing 0.5 wt. % of
3, thSohmencal Melue 0fithe 180 résabe (OHI, Imiautds)Sfcrggsas ith ah dncrease in
napht henate. The conditions for the test are shown in
effectiobde®s.2. | n Table 3, the nunerical value of the test
results (OT, mnutes) increases with an increase in

effectiveness:
Table 1
Base Blend for PDSC Test
Component Weight Percent

Solvent Neutral 150 83.85
Zinc Dialkyldithiophosphate 1.01
Succinimide Dispersant 7.58
Overbased Calcium Sulfonate Detergent 1.31
Neutral Calcium Sulfonate Detergent 0.5
Antioxidant 0.0
Rust Inhibitor 0.1
Pour Point Depressant 0.1
OCP VI Improver 5.55
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Table 1 Base Bl end for PDSC Test Conponent Wi ght
Percent Sol vent Neutral 150 83.85 Zinc
woe@kky43di t hi ophosphate 1.01 Succini m de Di spRCEHHAL004/009181
7.58 Overbased Cal ci um Sul fonate Detergent 1.31
Neutral Cal cium Sul fonate Detergent 0.5 Anti oxi dant
0.0 Rust Inhibitor 0.1 Pour Point Depressant 0.1 OCP
VI Inmprover 5.55 20 WO 2004/094387 PCT/ US2004/ 009181

rapl e 2~ PDSCCondi tTons Condi tTons—SettT 1y
Tenperature 2000 C Gas OxY¥a®le2Fl ow Rate 100
m.,/mnute Pressure 5AD{SConditiopt e Size 1 - 5 ng Pan
(open/cl oS€d)_ open -
Conditions Setting
Temperature 200°C
Gas Oxygen
Flow Rate 100 mL/minute
Pressure 500 psi
Sample Size 1-5mg
Pan (open/closed) open
Table 3
PDSC Results
Compound OIT
Base Blend 5.45
Example 1 20.77

In view of the many changes and modifications that can be made without departing
from principles underlying the invention, reference should be made to the appended claims for

an understanding of the scope of the protection to be afforded the invention.
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Tabl e 3 PDSC Results Conpound O T Base Bl end 5.45
Exanple 1 20.77 In view of the many changes and

wore@k0P4381 i ons that can be nade wi thout departPOQUSInomM181

principles underlying the invention, reference should
be made to the appended clains for an understandi ng
of the scope of the protection to be afforded the
invention. 21 WD 2004/094387 PCT/ US2004/ 009181 CLAI M5
What is clained is: 1. Anﬁghfykgted i m nodi benzyl of
the general fornula: R R3 11 HRZR4
Rl, R2, R3, and R4 are independently sel ected

rein
Wha¥mocilﬁ’{nﬁ% Sgroup consi sti ng of hydrogen, alkyl

noi eti es, and al kenyl noieties; and R5, R6, R7, and R8

1 ar @%@ﬂﬁ’é%%@@ﬁ@d@eﬂgﬂlﬁéh%@@mf%fﬁmw@ group consi sting
of hydrocarbyl noieties and hydrogen.
wherein:

R;, R,, R, and R, are independently selected from the group consisting of hydrogen,

alkyl moieties, and alkenyl moieties; and

Rs, Rg, R, and R, are independently selected from the group consisting of hydrocarbyl

moieties and hydrogen.

2.

The alkylated iminodibenzyl of claim 1 wherein R,, R,, R,, and R, are independently

selected from the group consisting of hydrogen, alkyl moieties of 3 to 32 carbon atoms, and

alkenyl moieties of 3 to 32 carbon atoms.

3.

The alkylated iminodibenzyl of claim 1 wherein R;, R¢, R;, and R, are independently

selected from the group consisting of hydrocarbyl moieties of 1 to 20 carbon atoms and

hydrogen.
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2. The al kyl ated i m nodi benzyl of claim1 wherein R1,

R2, R3, and R4 are independently selected fromthe
w@e@dp9438nsi sti ng of hydrogen, al kyl noieties PET/BS1004/009181

32 carbon atons, and al kenyl noieties of 3 to 32

carbon atons. 3. The al kyl ated i m nodi benzyl of claim

1 wherein R5, R6, R7, and R$ are independently

sel ected fromthe group consisting of hydrocar byl

* 200 §57a8Y bk RuEhnt o BB B AR R SpER arekadfhdently

I g nodi benzyl of .claim?2 wherein.R5, , ,..and R8
seleckd e AR AR foR#nE o LEBEF Y i o S0 a0 caftn by and
of hydrocarbyl noieties of 1 to 20 carbon atons and

hydfﬁgﬁﬁ!r ogen. 5. A conposition conprising: A) an organic
product selected fromthe group consisting of
| ubricants, hydraulic fluids, netal-working fluids,
fuels, and polyners; and B) a stabilizing amount of an

5. al kydoalRditioNchpgiggpzy! of the general formula: . R6
RAR R V5R 3 H R2 R4 wherein: RL, R2, R3, and R4 are

it ogoht CsatipyFoft Electb e oK SpRATRE N el hydrautic
dependently sel ected fromthe

..R5, , R7, and R8 are. i
ﬂmdw@%mgﬁp%@ fusls, audipRlymetsy snd

B) a stabilizing amount of an alkylated iminodibenzyl of the general formula:

wherein:

R,, R, R;, and R, are independently selected from the group consisting of hydrogen, -
alkyl moieties, and alkenyl moieties; and

R;, R, R;, and R, are independently selected from the group consisting of hydrocarbyl

moieties and hydrogen.

6. The composition of claim 5 wherein R;, R,, R;, and R, are independently selected from
the group consisting of hydrogen, alkyl moieties of 3 to 32 carbon atoms, and alkenyl moieties

of 3 to 32 carbon atoms.
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noi eti es and hydrogen. 6. The conposition of claim5
wherein RlL, R2, R3, and R4 are independently sel ected

WO e@ai09438E gr oup consi sting of hydrogen, al kyl PeDUS20€609181
of 3 to 32 carbon atons, and al kenyl noieties of 3 to
32 carbon atons. 23 WD 2004/ 094387 PCT/ US2004/ 009181
7. The conposition of claim5 wherein R5, R6, R7, and
Rg are i ndependently sel ected from the group

7. ﬁ‘ﬁé %61111@(9%11?(%} %fyc‘filﬁ%ﬂ%ﬁ 'ig,o oy ﬁ%f R8 ar| %?nq%gerfrg%éﬁf Selected from

t ons “an I on° o
mhereln R5, a nd R- e i ndependently sel ected
the grpgmconsising Pg%pire%@f 8isitgs gr { . s%ﬁ%ﬂownét hyegogsn.

1 to 20 carbon atons and hydrogen. 9. A nethod for
inhibiting the oxidation of an organi c product
sel ected fromthe group consisting of lubricants,

8. hyThaubmgodilion e&claifiied @herdF] RY F| a1dig, ark h&ﬁie@enc@ﬂﬂ& selected from
pol ynmers conprising adding to said product a

the éﬁ?&%ﬂg@lﬁ? of"fé%l‘ 'ﬁrl%;l n%gbt%!;] ki ?JR%@ %%ﬁbﬂg%zhﬁ%a YilydPdgen.
V\,herel n: RL, R2, R3, and R4 are independently sel ected

fromthe group consisting of hydrogen, alkyl
noi eties, and al kenyl noieties; and R5, R6, R7, and R8

9. ar A meihedErdakibiips shg édatign Of amprZeBicgrednst sdemtedsirpmghe group
of hydrocarbyl nvoieties and hydrogen.

consisting of lubricants, hydraulic fluids, metal-working fluids, fuels, and polymers comprising

adding to said product a stabilizing amount of an alkylated iminodibenzyl of the general

formula:

wherein;

R,, R,, R;, and R, are independently selected from the group consisting of hydrogen,
alkyl moieties, and alkenyl moieties; and

R, R, R,, and R, are independently selected from the group consisting of hydrocarbyl

moieties and hydrogen.
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24 WD 2004/ 094387 PCT/ US2004/ 009181 10. The net hod of

claim9 wherein Rl, R2, R3, and R4 are independently
w@eleots8’ fromthe group consisting of hydr ogeer/Uustokydoo181

noi eties of 3 to 32 carbon atons, and al kenyl nopieties

of 3 to 32 carbon atons. 11. The nethod of claim?9

wherein Rya R6, R7, and R~ are independently sel ected

fromthe group consisting of hydrocarbyl noieties of

10. 1 2 rﬂ%e%ég rp?ciglf‘}aé %ggregggb %%329@}%8% rlréd-lé En {lﬂ dﬁe&%d from the

|l ected f th
grouni%nﬁféu&o@{f 1065, all s Oh3 ot AR SEEY SSF Bl i

3 1o 32 carbon atoms.

11.  The method of claim 9 wherein R, R, R;, and R; are independently selected from the

group consisting of hydrocarbyl moieties of 1 to 20 carbon atoms and hydrogen.

12.  The method of claim 10 wherein Ry, R, R,, and R, are independently selected from the

group consisting of hydrocarbyl moieties of 1 to 20 carbon atoms and hydrogen.
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