WD 02/ 092735 PCT/ EP02/ 05066 LUBRI CATI NG O L COVMPCSI TI ON COVPRI SI NG AN
ADDI TI VE COVBI NATI ON OF A CARBOXYLIC ACI D AND AN AM NE AS ANT- RUST AGENT
The presewpDo2nyEBsion relates to a lubricating oil conpo®caiEP2udvseh has
excellent anti-rust properties in severe operating environnments in which
water or seawater is adm xed, and which al so exhibits excellent properties
5in terns of both the lubricating properties and anti- corrosion
properties in various types of machinery. Anti-rust agents are added to

| ubricating oils to protect the mechanical parts fromrusting when water or
Seawat erUBRECEIING x@d. CONMPOGETEINALCOMRRASING AN tATRFEINE CaNBINATDON OF onFhyBEdEd¢ bed
on t he rstIal ANDURK FAENE ASf BNTARIST USENDr oof filmon the nmetal surface, thus
preventing direct contact between the nmetal and water from occurring and

t hereby inhibiting the formation of rust. On the other hand, the wear

surfaces of equi pnen 15 are _bei ng subjected to,_ever re severe,
conditions as a reéﬁW?'QﬁFSFﬂErE%% %Qﬂnﬁeﬁﬁqgﬁeaas? %4§%ﬁ§£§éagl8éﬁs and
i ncreases i n efdémpeyicy onhivhhchaves artcedn et pacentudt meypeandesconchi ng of

the wear surfaces is Ilkel¥%%§ occur__as.a r.esu Ecﬁf t.he bre%gggggegf t he

. . S se .gpera environments in w water or . .
| ubricating oil 0% i P equentTy, "extreme pressure aéﬁltlves, whi ch

react with the ¥etainiswed, acedavitl smizitsa exiidirabekcatiar ppopperiees at
the wear gurfacg, angaddedotn sl tabl8 o AMUNLSobOrd & IRy lgating oils

whi ch are used under such 25 severe conditions in order to prevent sticking
of the wear sSWIEKIL.CHEWEREFLigs I vardwwst kapee hef dwmfPY®sdyng of an

anti-rust agent inpedas thetrgasiddruhetisrrn the1ast flatisly faeg apd an
extrene pressure additive at the wear 30 surface and that the effect of the

extreme pressurfFOLRf (iPe™PERIG Rt RAFE So Ot THISINAIEET FEGFT. O%D
02/ 092735 PCT/ ERBRUDIO6Es 2dmited s therpieraidesht abhest agqamay deeashl ess

|Ubricath%g Oilsé¥ggg¥§tgd%g§bggiéﬁléﬁg“ﬁgggln%uggggé égu¥orm a rust-
proof film on the metal surface, thus preventing direct
contact between the metal and water from occurring and
thereby inhibiting the formation of rust.

On the other hand, the wear surfaces of egquipment

15 are being subjected to ever more severe conditions as a
result of increased running speeds, increased loads and
increases in efficiency which have arisen in recent
times, and scorching of the wear surfaces is likely to
occur as a result of the breakdown of the lubricating oil

20 £ilm.

Consequently, extreme pressure additives, which
react with the metal surface and maintain the lubricating
properties at the wear surface, are added in suitable
amountg to the lubricating oils which are used undér such

25 severe conditions in order to prevent sticking of the
wear surfaces.

However, it is known that the compounding of an
anti-rust agent impedes the reaction between the metal
surface and an extreme pressure additive at the wear

30 surface and that the effect of the extreme pressure

additive is to a large extent lost as a result.



whi ch, fromthe viewpoints of the lubrication performance and the
anti-rust performance of the lubricating oil, 5 maintain excellent extrene
pressur e worokoparahce even under severe |ubrication condi PCamPoamdeat t he
sane time have excellent anti-rust properties. It has now been
surprisingly discovered that the anount of anti-rust agent added can be
greatly reduced by 10 conbining specific & kylamnes with the anti-rust
agents, wth the result that the reduction in the extrene pressure
performance caused byitt He ahtikrefusté dgentblantbeprsupps essdedstso a nm ni num

llevel . The present, invention.proyides aolntébr rr%%i ?gm%in A9 LQeaposi i on
conprising a m nor arount Jof *an 30TV Irmation conprising %|§ a
car boxylic aci d-waisgd (frromaltbaxyh.e*&pcalmt@ @gt the babedcapton mestoaganes (ii)

at least one typg,ofy a%%ls%setggréaﬁ% 22088 LA ﬁ%g&p&agceqprl sing (A)

t he al kyl am nes |c can be resented by general fornula (1),
(R NNH3-n 5 1) . whisrt@iim REcedprat eptsranss Rrgrated BertogeriAcat¥aral kyl

group which has ffom 12.40.30,621 00N &t QFRai18RENE hSqask i isBhegeinsf
value 1 or 2; and (B) the_N-alkyl pol yal kyl enedi am nes whi ch can be

represented by RRfrereaicldentl a2 TUSH MUOPERS)SANH2 (2) wherein R2
represents a saturated asunsat deah esh@diyling3® gi@u@w@féahjh@Sthéon112 to
30 carbon atonms, and mis an, integer %\églf;iefrgtho gagmﬂ'}or
amount of a | ubPTEHt Rf 6PFipEEET o7gen 0§3%38°PET7 2/r§ 468> Y3 By
"maj or anmunt” I@btﬁkfh&llﬂfgﬁ&@l&blh‘fﬁ]ueallk}drmﬁiglege&mth thel mast-BSGtwageni ¢ h
respect to the tot Iub o] n. Said

tﬁ} t\%ee gcesu #—1 é&%ﬁ%&ggg %ESERQF’%%%x‘ém%

conposi tion gener y conpri ses rom y wei ght of the
car boxyl i ¢ aci d-essdiasr pee:épbmyteccaﬂaaﬁi &3t hebaned- JaWeti -Jaest ag@nlt)?‘ and

from suppressed to a minimum level.

The present invention provides a lubricating oil
15 composition comprising a minor amount of an additive
combination comprising ’
(i) a carboxylic acid-based or carboxylic acid ester-
based anti-rust agent; '
(ii) at least one type of amine selected from among the
20 group comprising (A) the alkyl amines which can be

represented by general formula (1),
(RY) pNH3 o (1)

wherein Rl represents a saturated or unsaturated alkyl

group which has from 12 to 30 carbon atoms, and n is an
25 integer of value 1 or 2; and (B) the

N-alkylpolyalkylenediamines which can be represented by

general formula (2),
R2NH (CHy ) NHo (2)

wherein R2 represents a saturated or unsaturated alkyl
30 group which has from 12 to 30 carbon atoms, and m is an
integer of value from 2 to 5; and a major amount of a

lubricating oil base oil.



0.001 to 0.2 part by weight of the at |east one type of am ne, per 100
parts by weight of lubricating oil base oil. 10 Preferably, said

conposi tiwp oeomyss ses from0.001 to 0.05 part by wei ght @CTtEPe2/63600XYI i C
aci d- based or carboxylic acid ester-based anti-rust agent, per 100 parts
by wei ght of lubricating oil base oil. Mre preferably, said conposition
conprises fromO0.005 to 0.05 15 part by weilght of said anti-rust agent, per
100 parts by weight of lubricating oil base oil. Preferably,. said

conposi tion conpri sessy raayRr08toutin’ LS lpaptrebynineighentofort He aktahbast
one type of am ne er 0 parts by weight of . |ubricat.l .l hase oil. 20
In a further enbddi Jn%’ﬁt %?) Wﬁe i’)revé%% I?e% eer?t%i SR, Pﬁ% hgét}él]%rvfgcl ﬁp’nggoi I
conposi ti on conpthsebybm@saaingxbikneomprsissione addi tive, a

(3-di t hi ophospboryl propi onj Ld, i _ ‘ nepal
formil a (3. Sop( b R UEaDERE R} e SRipel e et ¥ caanees
branched alkyl gfoBppauti &y Wadohiro Bhe cBhoxyBéa AFHREL2HMH MY is a

hydrogen atom OF o2rp GEPUR: sehactedef romaneng it besti Agakt Chald febnbr anched
al kyl groups which have from1l to 4 carbon atons. Said extrene}i%%e%%ure

addi tive of fornfF&0¥3° %2 3erpr Y eVaiABt pleddft 2Fnt et Qritint® e range

of from 0.001 tgn0xd, Raud 10y E@ngtbyw@w effenablycdm GiQ0basto 0. 02
part by weight, per 100 parts by weight of lubricating oil base oil. WO
02/ 092735 PCT/ EPB2/05066 4 In a still further enbodi ment of the present
i nvention,i1d he | ubri catefiegadilly, coapdscommrs icor covpriass &arpmeXt.@he to

pressure additive, tri.aryl phasphorof.hi oat ch - sented by
general formula ?49§ %a%:ﬁx/( &@ﬂ’ﬁ-ﬁﬁS%'SEIlgléAf)@a\/%gfg?L%gPﬁg?gp]?%séeﬁﬁrea phenyl
group, and R5 i scarbbydiionerrist eater-haseheamtichash sgebt arkded %@ kyl group

phich ha? 4; rom 1.to.9 Garhon; At QEs:wSAl dhexly QY8 BLESSYLE. addidd ve of
or mul a 1S
preferably, said composition comprises from 0.005 to 0.05

15 part by weight of said anti-rust agent, per 100 parts by
weight of lubricating oil base oil.

Preferably, .said composition comprises from 0.001
to 0.05 part by weight of the at least one type of amine,
per 100 parts by weight of lubricating oil base oil.

20 In a further embodiment of the present invention,
the lubricating oil composition comprises, as an extreme
pressure additive, a B-dithiophosphorylpropionic acid

which can be represented by general formula (3),

S=P (0-R3) 5 SCH,CH (R%) COOH (3)

25 wherein R3 represents a branched alkyl group which has

from 3 to 8 carbon atoms, and R? is a hydrogen atom or a
group selected from among the linear chain or branched
alkyl groups which have from 1 to 4 carbon atoms.
Said extreme pressure additive of formula (3) is
30 preferably present in an amount in the range of from
0.001 to 0.5 part by weight, more preferably from 0.001
to 0.02 part by weight, per 100 parts by weight of

lubricating oil base oil.



10 preferably present in an anmount in the range of fromO0.05 to 5 parts by
wei ght, nore preferably from0.05 to 0.5 part by weight, per 100 parts by
wei ght ofwbuwlnpzmas i ng oil base oil. In another enbodi mentPCafEPOII@SOp esent
invention, the 15 lubricating oil conposition conprises, as an extrene
pressure additive, an acidic phosphate ester which can be represented by
general formula (5), O=P (OR6) 3-r (OH) r- (@) wherein R6 is a linear chain
or branched al kyl group 20 which has from3 to 13 carbon atons, and r is an

integer of value 1 of, 2 33hd exifede HiRaukaraddi thyefschernula (5) is
preferably present in an amount in the range of from0.01 to 0.5 part by

wei ght, nore pref&Yemiiersr dico lokrierping 5 1 SPIPRFL WPy O™ PFe P00 Par t s
by wei ght of | ubgh Catd e Pleshase Qiditikhg laubkiieayi nghaighozerpasateon of
the present invention rratqugpti onal I% %Qbrgri se one_or re( gf conpounds of
formul ae (3) to Y5y MEPHFESRLT FREAPLT §E™he'Y tbri cating oi
base oil fromwhich the |lubricating oil conposition of the present

i nvention i WO 02/ 092735 WPE?DZ?‘%B@GG 5 constftuted i s not subject to

any particular limtation, provided that it conprises petrol eumbased oil
and/ or  synt het i ghdwyslioaar heprasats oi | phdiitir iseatipngand IRDase 20i | s having a

ki nematic 5 viscosity of from2 to. 680 /s (40 r.ef er romb5

to 320 m®/s (40@}%“%%9&1 oSt ﬁﬁfe?e%la%ﬁlrm;;f%aflrnoﬁrg% r?gc}ﬁ% a?rl?é(% s%%?d ): a

total sul phur cowbiehh Hawt .£x34m of tof p opaodo akoms.. % and preferably of from

0to 0.3 wt. a total Suig Oeg&% %%nh?gés#@ 'ad%&@l.vgf o%rfégn%fao 490 ;gpm 10
Tt 30 pp and a f

and preferably of from _ naniline point of from80 to
130C, and Ir ef er bt ferdbly MMEEEOtt H0 12EGMOwte gy ERer FREe Ffe from 0.05

petrol eum based [ybgigati NG PijeiBBEE AbtsS pfrably from 0.05 to 0.5
part by weight, per 100 parts by weight of lubricating
oil base oil.

In another embodiment of the present invention, the
15 lubricating oil composition comprises, as an extreme
pressure additivé) an acidic phosphate ester which can be

represented by general formula (5),
0O=P (OR®) 3_ (OH) - (5)

wherein R® is a linear chain or branched alkyl group
20 which has from 3 to 13 carbon atoms, and r is an integer
of value 1 or 2.

Said extreme pressure additive of formula (5) is
preferably present in an amount in the range of from 0.01
to. 0.5 part by weight, more preferably from 0.01 to 0.1

25 part by weight, per 100 parts by weight of lubricating
oil base oil.

The lubricating oil composition of the present
invention may optionally comprise one or more of
compounds of formulae (3) to (5) as extreme pressure

30 additives.
The lubricating oil base oil from which the

lubricating oil composition of the present invention is



can be used in the present invention may be, for exanple, 15 individual

sol vent refined base oils, hydrogenation refined base oils or highly

hydr ogenawed2ami3tr acked base oils, or m xtures of such @crErPithhé y

hydr ogenated cracked base oils are lubricating oil base oils which have a
viscosity index of at least 130 (typically from 20 145 to 155) obtai ned
with a slack wax which has been cracked arhd-sol vent de-waxed as the raw
material by isonmerizing the linear chain paraffins to branched paraffins
by hydrogenat i oncefigckiutged Ast hetpeaspace tof aaycabat yestl{:xxdnindcttdpacki ng),
or lubricating base pil 25 which have a viscosity, index of at.,I|east 130
(typically fron?ﬁﬁ%?%%ffgﬁi it SPRRE ST ftﬁ8§$§m¥P%%%$(%q%f%djﬁgraffins
whi ch have been shihcheieid: by dEosehbonThapstirilpol yneri zati on using the

car bon nonoxi de and . _0bt ai Y. & gasiti [ ess (partia
oxi dation) of 30 a ngﬁgiangégg(ég%ﬁgggpﬁgtSa%%yggﬁggsgg?%%ﬁﬁﬁg this to
catal ytic cg acki ngsansh tivs @FeFiroat oBoi f8d hen2gane 40k apredleaedly of
Furthernore, the synthetic hydrqcarbon-based base oils which na¥ be used -
in the present i Avent? o i32¢ uee /90027092786 POTF BRTHUSHET ©6 ¥R Bl efin

i btai ned by th i zat i IR i zat i
onoer s whi ch et TRaTi/m eBet ! 1 G Ao oheS R AR Shdbr anched

nmononers whi ch hiVe
ol efinic hydrocarbans sdiichithage &nam3etarabiycafbbnoatonsy ardws. %;

preferably from4 to carbon _atons. _ln, the _present -jnyentiofn,. .t
petrol eum based al% ?%%ajﬁﬁggbl Cﬁgggn%ipé“aﬁ§m§y§Fh£¥$% ﬂférgggrggﬁ’based
base oils t@n beansdepréfriiadlguaif]l fron ¢ rca B® Pomm ohd am xamildsie POiThe
carboxylic acid based or_carb LiLc acjd ester-- bas anti.-ru S
whi ch can be useagiﬁr?ﬁéﬂbgéégé¥ é1ﬁV%n%?S%eﬁgegyéﬁgg?ﬁg&yOpc%%c?g or’
carboxylic acid esteprefpmng@.in the anti-rust agent nol ecule and they are:

wi dely —used general ly inlybricating 94 g ;129852015 L4ST:1306RE 8y
i ncl ude, for exanple,
can be used in the present invention may be, for example,
15 individual solvent refined base oils, hydrogenation
refined base oils or highly hydrogenated and cracked base
oils, or mixtures of such oils. Highly hydrogenated
cracked base oilg are lubricating oil base oils which
have a wviscogity index of at least 130 (typically from
20 145 to 155) obtained with a slack wax which has been
cracked and solvent de-waxed as the raw material by
isomerizing the linear chain paraffins to branched
paraffins by hydrogenation cracking in the presence of a
catalyst (contact cracking), or lubricating base oils
25 which have a viscosgity index of at least 130 (typically
from 145 to 155) obtained using heavy linear chain
paraffins which have been obtained by Fischer-Tropsch
polymerization using the carbon monoxide and hydrogen
obtained by a gasification process (partial oxidation) of
30 a natural gas (such as methane) and subjecting this to
catalytic cracking and isomerization in the same way as
above.
Furthermore, the synthetic hydrocarbon-based base

oils which may be used in the present invention include



nmonocar boxyl i c acids which have from8 to 30 carbon atons, alkyl or

al kenyl succinates or partial esters thereof, hydroxy-fatty acids which
have fromv0220m739 carbon atons and derivatives thereof, PEAEPOZIF066 Whi ch
20 have from8 to 24 carbon atons and derivatives thereof, amino acids and
derivatives thereof, naphthenic acid and derivatives thereof, lanolin
fatty acid, nercapto-fatty acids and par-akfin oxides. Particularly
preferred anti-rust agents are 25 indicated bel ow. Exanples of

Monocar boxylic AGgids,16E8,- Dne @RI G cACHE, R g1 maet dat deganoi ¢
acid, undecanoic aci % flaaf.r:lig% r?Jteci d, ny?rli gti cgaci_ d, palm ?lmg aai d, stearic
aci d, arachic actwl,capeRERPELERERD & GOPETSHS At r%ﬁedrlﬂe(‘?naéle Chetissic
?g't f'y Ogg! g aci dﬁ%éi@%%;éﬁtglt €he a]_@i;]lzslaaxerdlfaii@l ag}id?r@ﬂl@me&enﬂcéfa@jid, beef tallow
_ ~acid, soy bean fafty acjd, coconut oi a acid linolic.acid,
linoleic acid, tBIFrserPPRE LRI cf}avﬁ-fr%?o%?siégﬁ%oﬁ'a&?ms' afia

[
{Ma)u(r)é/} ggrzgggl gggﬁﬂoézi/a&&:? Y6t syl S arxesirbon acods. pal m tyl sarcosi ni c aci d,
_ 66 7 stearylsarcosipic_acid, l.sar cosinic

acid, alkylated (C8™ 6)%%%%&3/’58% sccloéldi Ege ?%tn}odller}l %tsg’aaci d and C8
-I (k:24 lrrezcéggt o- f nitiwi caciidy. oEx drpesoidfs Boky bastbeCht Busdndcerhonrdsasedhe

al keny - C100) suycci.nic, aci (FaTe 0 I fﬁﬁ] 9.5%8-1 and
ester derivati vg%‘—f‘? eorlgg’f ,ca i%rﬁgi%ilggdﬁqfﬁéi?%ﬁm% Kyl (lﬁ’i/ea%%sﬁ ggparti c
acid esters (USaixtBB1xZE5, 749) which have the structural fornmula indicated

bel ow and;the conpoungs ok, LASNO. £890655343 or10arBoRARINAc1@0SRE2: -
ROC 3 Rll1 wherein R/ and (I:?S each indepgnde]rful I epr.esent ngrogen

or a group sel echeted PoRiaKBRE TP W dds@ag Ry used in the pres

invention have a carboxylic acid or carboxylic acid ester
group in the anti-rust agent molecule and they are widely
used generally in lubricating oils.

15 Said anti-rust agents include, for example,
monocarboxylic acids which have from 8 to 30 carbon
atoms, alkyl or alkenyl succinates or partial esters
thereof, hydrbxy—fatty acids which have from 12 to 30
carbon atoms and derivatives thereof, sarcosines which

20 have from 8 to 24 carbon atoms and derivatives thereof,
amino acides and derivatives thereof, naphthenic acid and
derivatives thereof, lanolin fatty acid, mercapto-fatty
acids and paraffin oxides.

Particularly preferred anti-rust agents are

25 indicated below.

Examples of Monocarboxylic Acids (C8 - C30)

Caprylic acid, pelargonic acid, decanoic acid,
undecanoic acid, lauric acid, myristic acid, palmitic
acid, stearic acid, arachic acid, behenic acid, cerotic

30 acid, montanic acid, melissic acid, oleic acid, docosanic
acid, erucic acid, eicosenic acid, beef tallow fatty
acid, soy bean fatty acid, coconut oil fatty acid,
linolic acid, linoleic acid, tall oil fatty acid, 12-
hydroxystearic acid, laurylsarcosinic acid, )

35 myritsylsarcosinic acid, palmitylsarcosinic acid,



20 groups, the Cl to C30 acyl groups and the al kyl oxide groups, and RO to
R13 each i ndependently represent hydrogen or a group selected from anong
the Cl t owQ3/092Bkyl groups.) Exanples of the aforenenti omet/ER0Xgd0a6ri nes 25
represented by general formula (1) include primary am nes such as

| auryl am ne, coconut-am ne, n-tridecylamne, nyristylam ne,

n- pent adecyl am ne, pal mtyl am ne, n- heptadecyl am ne, stearyl am ne,

n- nonadecyl am ne, n-ei cosyl am ne, n-henei cosyl am ne, n-docosyl am ne, n- 30
tricosyl am ne, nsthentacesybaimne,aqidyldrynearbesinid aldiay akpeated

hydr ogenat ed beef  tall am ne and saoy _bean-am ne. . | es of
secondary ami nes{cfanc‘l lj%g-) g}lFﬂﬂ}i‘Xffca%lnce,ac&?i?cog]%rrlﬁjfl-rgn%’l%y 302k 408 oo
di -n-tridecyl amnes24 diempepsbyfamnecidis-n- pent adecyl am ne, _

di pal mi t yl ani ne ;. 10,02/.092735, PCT/ £PQ2L05068, - 585401 - n- pent adecyl am ne,
di stearyl am ne, di- - nonadecyfam ne, di-n-ei cosyJF am ne, o .

di - n- henei 6osyl ami ne,Thedialiedpt 0693 @i 18.00di spceihtosdisv Agdicated in

di'n'pentacosyl'C§§n .’2@%@be¥baf1iﬁa égtéqe%Er§@££fWEé“gH@%eogL Qimer
hydrogenat ed beef tall owam ne and di -soy _bean-am ne.  Exanpl es of the
af orement i oned NRcig k-polvyaNkyERER BRI RRPBRtEAPBE FE5FESent ed by

general formla (-4dnchuyde ebhylenadiafenesesdePudSural formula
| auryl et hyl enedi ami ne, coconut ethyl enedi am ne,

n_10
tridecyl et hyl enddtHfated Mgt PYt Lt HA STBRCHR RSt ntAS No. 68506-34-3.
pent adecyl et hyl enedi am ne, pal mtyl et hyl enedi@am ne, n-
hept adecyl et hyl enedi am ne, stearyl ethyl enedi am ne, n-
nonadecyl et hyl enedi am ne, n-ei cosyl%t hyl enedi am ne, n-
henei cosyl et hyl enedi am ne, n-docosyl et hyl endi ani ne, n 15
tricosyl et hyl enedi ani ne, R-pRritMcodyetth{® enBdi ani ne,
ol eyl et hyl enedi am ne, beef tall ow ethyl enedi ani ne, hydrogenated beef
tal | ow et hyl enedi am ne and sqgy Bearc —etthg enRdi &imi ne; propyl enedi am nes
such as | auryl propyl enedi anmi ne, cogonut propyl enedi am ne, n 20
tridecyl propyl enedi am ne, nyristyl pgapyl enedi am ne,
n- pent adecyl propyl enedi am.ne, pal mtyl propyl enedi am ne,

wherein R7 and R8 each independently represent hydrogen
or a group selected from among the Cl to C30 alkyl
20 groups, the Cl to C30 acyl groups and the alkyloxide

groups, and R? to R13 each independently represent
hydrogen or a group selected from among the C1 to C30
alkyl groups.)
Examples of the aforementioned alkylamines
25 represented by general formula (1) include primary amines
such as laurylamine, coconut-amine, n-tridecylamine,
myristylamine, n-pentadecylamine, palmitylamine, n-
heptadecylamine, stearylamine, n-nonadecylamineg,
n-eicogylamine, n-heneicosylamine, n-docosylamine, n-
30 tricosylamine, n-pentacosylamine, oleylamine, beef
taliow—amine, hydrogenated beef tallow-amine and soy
bean-amine. Examples of the secondary amines include
dilaurylamine, di-coconut-amine, di-n-tridecylamine,

dimyristylamine, di-n-pentadecylamine, dipalmitylamine,



n- hept adecyl pr opyl enedi am ne, stearyl propyl enedi am ne, n-

nonadecyl propyl enedi am ne, n-ei cosyl propyl enedi am ne, n-

henei cosywproep9yi7ehiedi am ne, n-docosyl propyl endi am ne, n 2PCT/EP02/05066
tricosyl propyl enedi am ne, n-pentacosyl propyl enedi am ne,

ol eyl propyl enedi am ne, beef tall ow propyl enedi am ne, hydrogenated beef
t al | ow propyl enedi am ne and soy bean- propyl enedi anmi ne; butyl enedi am nes
such as 1lauryl butyl enedi am ne, coconut butyl enedi am ne, 30 n-

tri decyl but yl enetli-amvgee: afmpeysbhyihel yienedirgianéne n-di-n-

pent adecyl but yl enedi am ne, .stearyl butyl enedi apine,. \ -

n- ei cosyl but yi e%O&EQ%CHE?‘*{%P%n8¥a%‘s‘°g/ﬁqé’ﬁ£>’§ﬁgn88r i fig Rgpeicosylanine,
docosyl but yl endi&mmelocostiliacdsy| bdt yi-enedoayilavine, di-n-pentacosyl-

n- pent acosyl but yl enedi ami but .yl di-ani ge. -

tal | ow butyl eneaafmglrlﬁede,%mﬁ;@%;%gé%%’eﬂa%é%%%t g?%%@v\%@%bg@%% .

PCT/ EP02/ 05066 lydimgepleérddbgnt nea by ooy nseandbdt y¢@ndammirRéneand

pentyl enedi am nes sugfas lautyl prROtyisRediharbaed goconut
pentyl enedi am ne, nyristyl pentyl enediam ne, pal nityl pentyl encceldibgrri ne,

st ear yl pent yl enctlitartined yadkeagnegdippiisa ehddiarfhebe begpresente

tal | ow pentyl enediag e rofydeogenat.es retthah bovapanindenedhagkne and soy
bean pentylenediam ne. In addition to the %forgngntigned. conponents,

sui t abl e amount st RGBS FERCART BT 1908 Sof FPRe ST VA s “Types whi ch

are generald y usesidaivike gddeddt anitde rdyulisiigabthglenddizonpesi ti-ron of the
present invention [ Lred, i.nh_order _t i i Ve .the _

per f or mance the?ée%’ﬁ‘a?a‘seﬁfé%l%é %ﬁin gflila%ﬁlcﬁ’t ip\?génfl? %%? g%:éjy&gée&fgl&% ‘to the

| ubricating oi | hempoEdvilethyfienhéiprisentstieaveherbrl ensliawingdenthe known
| ubricating oil éEH%ﬁﬁ%Q%%t%&ﬁ%néé%aﬁﬁﬁéP%LQQ%B%ylHEBQieggﬁ&&ﬁﬁétOhS,

extreme pressure additives, antifoam ng agents, viscosity index increasing
agents, fl ow poirreiehsyilefhadensdianinanimgosndylarepesrdipiagent's,

anti -rust @gent s, and, AAtde 1A LUk shis&atd QRrn2genky1Expredas afinam ne- based
anti oxi dants include °dial kyl di phenyl am nes s_Luch as _—
p,p'-diOCtyIdipH@H@X%ﬁﬁhﬁQenedlamlner beef tallow-ethylenediamine,

hydrogenated beef tallow-ethylenediamine and soy bean-
ethylenediamine; propylenediamines such as
laurylpropylenediamine, coconut propylenediamine, n-

20 tridecylpropylenediamine, myristylpropylenediamine,
n-pentadecylpropylenediamine, palmitylpropylenediamine,
n-heptadecylpropylenediamine, stearylpropylenediamine, n-
nonadecylpropylenediamine, n-eicosylpropylenediamine, n-
heneicosylpropylenediamine, n-docosylpropylendiamine, n-

25 tricosylpropylenediamine, n-pentacosylpropylenediamine,
oleylpropylenediamine, beef tallow-propylenediamine,
hydrogenated beef tallow-propylenediamine and soy bean-
propylenediamine; butylenediamines such as
laurylbutylenediamine, coconut butylenediamine,

30 n-tridecylbutylenediamine, myristylbutylenediamine, n-
pentadecylbutylenediamine, stearylbutylenediamine,
n-eicosylbutylenediamine, n-heneicosylbutylenediamine, n-
docosylbutylendiamine, n-tricosylbutylenediamine,

. n-pentacosylbutylenediamine, oleylbutylenediamine, beef

35 tallow-butylenediamine, hydrogenated beef tallow-



(manuf actured by the Sei ko Kagaku Co. under the trade designation "Nonflex
D-3"), p,p' -di-a 25 nmethyl benzyl di phenyl am ne and N- p-butyl phenyl -N-p' -

oct yl phenybamios3s nonoal kyl di phenyl am nes such as nono-t - PCT/EP02/05066

but yl di phenyl am ne, and nonooctyl di phenyl am ne; bi s(di al kyl phenyl ) am nes
such as di (2, 4- diethyl phenyl)am ne and di (2-ethyl -4-nonyl phenyl)am ne; 30
al kyl phenyl -1 - napht hyl am nes such as octylgphenyl -1 - napht hyl am ne and

N-t - dodecyl phenyl -1 - napht hyl am ne; aryl napht hyl am nes such as

1- napht hyl am ne - napht yl am e, napht byl ne,
N- hexyl phenyl - ﬁéhlpﬁ’l{eﬁi Srif'Re® andsﬂf oc? I%%Ry{en%anapq;{ylagﬁ ne,
02/ 092735 PCT/ Eﬁ’é&dﬂi—‘ﬂﬁ@mmmes welmya%ril@chrarﬁpﬁew%wﬂlzﬁnme: Coconu‘:

N, N -dii sopropyl ‘%p% 1=ALaheMl s p- phenyl enedi ami ne,
and phenot h| a2|% r}%r&)igﬁ&ﬁeno Pfs é?{r?gnﬁf act ur ede by the Hodogaya

Kagaku Co Phep@lmmhmryéndeélm@%h RS pREABE Y e He ™ iBeanpleEt o

sul phur-Db é}é@ SmiiAE! UQ@ fdlié‘llK%J— dhpDi desa sueth s
di dodecyl suI ph éellléa)%ld I oglt adec S i)t hi gdl pr opi olcgbc ac&d esters

such as  di dodeydredansdicsr Bﬁﬁéng%lo‘ﬂ'%}té’&ééﬁfili“m% i FOFBnIEE™ 10
di nyristyl thi ogé@gﬂgr@@taﬁl@@d dodecyl oct adecyl t hi odi propi onate, and

2- mer capt obenzi m dazol e. | es of phenol - sed ntioxi dants include 2-t-
but yl phenol , 2-t - but¥f adidrjr&lngl bRehbf, 2 ‘%’ &%Pn% REERYID lﬂ:eriol

2,4-di-t- butyI phenedhle? adnciinfet b | sﬁpplérﬁeﬂmtryl pHénoives of the
2-t-butyl - 4 met hoxyphenal t yphego
%g % ‘es wB19$ X er%%ﬂg%HE? Hgga éan e added to

2, 5-di -t -But yl hyaf are - anuf a waguchi Kagaku Co. under
trade desi gnat i ohe lw:m:agelﬁel—b;l Qo@pmlq:.cm.p@ phenptresgrt invention,

2,6-di-t-butyl - nal s gepek and 20
> 6odt -t but yl - AT reTBRER o aﬂég%.??-f’wﬁﬂ@.rﬁmg%%iyﬁh%ﬁ%%‘?%ﬁ%h c

2,6-di-t-butyl - Hhﬁ?é@%xypﬁ’w@@é?maﬁﬁarz %d%“itltveﬁuicw‘tﬂ%’f ho%
3, 5-di - t- butyl - dpc hyde.oxyhangy bier eapbooLi dn agetakeprabdyt ﬁrv(e'il,t50dl -t-
bUtyl A hydroxyggg?gégeﬁ&?&%g%%eiugglcatfmgc?ﬁ?gddltgvés such as
antioxidants, metal deactivators, extreme pressure
additives, antifoaming agents, viscosity index increasing
agents, flow-point reducing agents, cleaning and
dispersing agents, anti-rust agents and anti-
20 emulsification agents.
Examples of amine-based antioxidants include
dialkyldiphenylamines such as p,p'-dioctyldiphenylamine

(manufactured by the Seiko Kagaku Co. under the trade
designation “Nonflex OD-3"), p,p'-di-a-

25 methylbenzyldiphenylamine and N-p-butylphenyl-N-p'-
octylphenylamine; monoalkyldiphenylamines such as mono-t-
butyldiphenylamine, and monooctyldiphenylamine;
bis (dialkylphenyl)amines such as di(2,4-
diethylphenyl)amine and di(2-ethyl-4-nonylphenyl)amine;

30 alkylphenyl-1l-naphthylamines such as octylphenyl-1-
naphthylamine and N-t-dodecylphenyl-1l-naphthylamine;
arylnaphthylamines such as 1l-naphthylamine, phenyl-1-
naphthylamine, phenyl-2-naphthylamine, N-hexylphenyl-2-
naphthylamine and N-octylphenyl-2-naphthylamine,



25 di -t-butyl -4-hydroxyphenyl ) propi onate (manufactured by the Yoshitom

Sei yaku Co. under the trade designation "Yonox SS"),

n- dodecylwB-008953%li -t - but yl - 4- hydr oxyphenyl ) pr opi onat e amdT/EP02/05066

21- et hyl hexyl - 3-(3,5-di-t- butyl -4-hydroxyphenyl) propi onat e;
2,6-di-t-butyl-a 30 di methyl am no-p-cresol, 2,2'-nethyl enebis(4-alkyl-6-t-
but yl phenol ) conpounds such as 2, 2' - net hygenebi s(4- net hyl -6-t-butyl phenol)
(manuf actured by the Kawaguchi Kagaku Co. under the trade designation
"Ant age W 400") nd 2. 2" - I bi_s(4-ethyl-6-1- ylphenol) WO

02/ 092735 PCT/ égbe%lygfﬁlgélaﬁ%p s?%%n&%a@fﬁr e%ijb%érh l%a\%\)/agughi ~Kagaku Co.
under the tradehandiegrdt aoine Ancade Wy §Ophsny bispiesylensdedmare 4, 4' -

butyl i denebi s( 3; 1 Ebégﬂa?fﬂe}’é RhenoL) (HBAYEREIRD BXnukher Kavagyehi
Kagaku Co. under the trade designation 5 "Antage W300")

4, 41- et hyl enelikg Hagiogrye - Kegaiplienc| Pheprabid 2E1%r 8<by - Taport e

Per f or manee Checgj_n;&aqutpg@ggfhimnét_r ade designation "lonox 220AH"),

4,4 -bis(2,6-di-t- butyl phenol), 2,2-(di-p-hydroxyphenyl).pr ne (Bi sphenol
A, 2,2-bis(3,5-di-EBETP F@4@%@1@@1658@??%%&??@%&%11%69836

cycl ohexyl i denedi £1(1&16udph i ddaitstl qrherok) dobexpned Tyt ielee angl ycol

bi s[3, (3,5-di-t:-butyl-4-hydraxyphenyl.) pr.opi onat e nanufactu by_ t he

Ci ba Speci al i tyi@%%/ﬁdceﬂfgg&p% dep%ltoﬁép ?Bﬁoen%jéesafcélgtelsgﬁ rgI %ggkrllo%(ls L109"),
triethyl ene gl ytolodeniyd[ 8hf3dipinsidnadehy dioxyadermwt ipiénybpproptonat e]
12Tt L AL i 08 bl kgace e ant o
(3, 5-di - t - but yl tHidrjidrory phetsi JarbFi-owacept chereiadancd@- by the G ba
Special ity Chenm cal ,GC0,1400d8F Si& dir-adeecqdgst 8RLdLR s’ lilganax £145"),

3, 9-bis{1, 1-di net hyl - 2- FS 20 (3-t-hbutyl-4- h)_(drox - 5- net hyl Eenyl ) -

propi onyl oxy] etPt¥phengll 02 rlethdekadpres PRI B Rt did 9 aPactured by
the Sumitonp Kagaki, 1Ghenvides, 4 hei ty-adeyigdashenat 2 on-diSwehlyilzert GA0") and

e

t hi obi s(.4, 6- di -thethbdxytighesolci nod)dipolbpplehghisoguttorss (manufactured
by the Kawaguchi Kagaku Co. under trade designation
“Antage DBH”), 2,6-di-t-butylphencl and 2,6-di-t-butyl-4-
alkylphenols such as 2,6-di-t-butyl-4-methylphenol and

20 2,6-di-t-butyl-4-ethylphenol; 2,6-di-t-butyl-4-
alkoxyphenols such as 2,6-di-t-butyl-4-methoxyphenol and
2,6-di-t-butyl-4-ethoxyphenol, 3,5-di-t-butyl-4-
hydroxybenzylmercaptooctyl acetate, alkyl-3-(3,5-di-t-
butyl-4-hydroxyphenyl)propionates such as n-octyl-3-(3,5-

25 di-t-butyl-4-hydroxyphenyl)propionate (manufactured by
the Yoshitomi Seiyaku Co. under the trade designation
“Yonox $887), n-dodecyl-3-(3,5-di-t-butyl-4-
hydroxyphenyl)propionate and 2'-ethylhexyl-3-(3,5-di-t-
butyl-4-hydroxyphenyl)propionate; 2,6-di-t-butyl-a-

30 dimethylamino-p-cresol, 2,2'-methylenebis(4-alkyl-6-t-
butylphenol) compounds such as 2,2'-methylenebis (4-
methyl-6-t-butylphenol) (manufactured by the Kawaguchi
Kagaku Co. under the trade designation “Antage W-400")
and 2,2'-methylenebis (4-ethyl-6-t-butylphenol)



tetraki s[ met hyl ene-3-(3,5-di-t-butyl-4- hydroxyphenyl ) propi onat o] net hane

(manufactured by the Ciba Speciality Chemcals Co. under the trade

desi gnat iwp 03092783 ganox L101"), 1,1, 3-tris(2-nethyl-4-hydPoTEPs2/05066

but yl phenyl ) butane (manufactured by the Yoshitom Seiyaku Co. under the

trade designation "Yoshinox 930"), 1, 3, 5-

trimethyl-2,4,6-tris(3,5-di-t-butyl-4- hydroxybenzyl)benzene (nmanufactured’

by C ba Speciality 35 Chem cals under the trade designation "Irganox

1330"), WO 02/ 002435 2RChLERORY 0806 &Kawagh2hi Kagaku Co. under the trade

bi s[ 3, 3' - bi s(4' - hydroxy-3' <1 -but yl ). b rq j. lLLycol ,ester,

2-(3 .5 -di-t- Bif 9p&tﬁ§8r oéﬁ}g%%%yﬂ%?’%y) ; Bg.gpflgngfé dE]uchg a%C?) 4

met hyl - 4- (2", 41drdil-itdebeby b{ 3idetipdr-Gegpbebylphendy) - Granufpgeyrpheriol and

2,6-bi's (2 - hydngie 3t Rul ¥l o R, TdTeiiubensy! boads MRIdvHaRens! ; and

phenol / al dehyde " ctondensates such as the condensates of p-t-butyl phenol

and f or mabdehy d¥renedret e 366 dens at 'esnedtiyperebie YR phediol t -Lakd LBBBRAT Hehy de.

Exanpl es of phogphoriis hasadyantd o dants roptbide cllntddias whaphospdi tes

such as tripheny osphite and tricresyl Phosphlte,,t |alﬁxl phosphi t es

such as trioct Idestieaphiee SHREYY iPFOMF ) phdshhit ¥ (Ztd St Fi dodecy!

trithi ophosphi tig;+yikgs@aAnt i oxb dadt-$-gadbeyyhetyl nerapaieal (Bysphenal 15 the -

formof mxtures, conveniently_in a}om)ur]\t,\gi i t.hin the 7ange of from0.01 to

2.0 parts by weblght?: 3&t=160°patt s "By W "gﬁfirﬁwﬁ S G HEOPRRS  nét Al

deact i vationg agepdisonsivahdeasbbe (21sedii-t -buhglbhbnolhat i egaviekhglenaposi tion

of the present 20 inventiqn, inglud e tri :

4- al kyl benzotr i%%z%cfogjs%slﬁc[ﬁ'éé’%#ﬁeﬁ%%ﬁzgt ?i?gliiﬁgfgﬁg%ﬁ propionate]

4- et hyl benzot ri aranletaFualekly bpehzot¢iker SresisdéhyaSheni¢mlchFbe HBOEFi azol e,

5- et hyl benzotri l.e; - al Ot - Ry aStriethvliene olvcol
é%%;ﬁ?f%éd%ggghggféﬁ_ 12785 1,896 ase vy gly

1-di octyl am none enzotriazdl e; benzotriazol e derivat |] ves such
as the 1- al kyllbs$ Wt (Gatobesylf rhedeail -6 "erayBRPGREh IR ORGES
2, 3-tol utyrd azol gy, henzididaz el erpadvhanziddidgeelaku Co. under the

trade designation “Tominox 917”), 2,2'-thio[diethyl-3-

(3,5-di-t-butyl-4-hydroxyphenyl)propionate] (manufactured
by the Ciba Speciality Chemicals Co. under the trade
designation “Irganox L115”), 3,9-bis{1l,1-dimethyl-2-[3-

20 (3-t-butyl-4-hydroxy-5-methylphenyl) -
propionyloxylethyl}2,4,8,10-tetraoxaspiro[5, 5]undecane
(manufactured by the Sumitomo Kagaku Co. under the trade
designation “Sumilizer GA80”) and 4,4'-thiobis(3-methyl-
6-t-butylphenol) (manufactured by the Kawaguchi Kagaku

25 Co. under the trade designation “Antage RC”), 2,2'-
thiobis (4,6-di-t-butylresorcinol); polyphenols such as
tetrakis [methylene-3-(3,5-di-t-butyl-4-
hydroxyphenyl) propionatol methane (manufactured by the
Ciba Speciality Chemicals Co. under the trade designation

30 “Irganox L101”), 1,1,3-tris(2-methyl-4-hydroxy-5-t-
butylphenyl)butane (manufactured by the Yoshitomi Seiyaku
Co. under the trade designation “Yoshinox 930”), 1,3,5-
trimethy1—2,4,6—tris(3,5—di-t—buty1—4—
hydroxybenzyl)benzene (manufactured by Ciba Speciality

35 Chemicals under the trade designation “Irganox 13307),



derivatives such as 2-(al kyldithio)-benzi mdazoles, for exanple, such as
2- (octyl dithio)-benzimdazole, 30 2-(decyldithio)benzimdazole and

2- (dodecywaoioiop2yps benzi m dazol e; 2-(al kyl dit hio)-tolui m eexragipeyo®ech as 2-
(octyldithio) -toluimdazole, 2- (decyldithio) - tol uimdazole and

2- (dodecyl di t hi o) -tol ui m dazol e; indazole and indazol e derivatives of

t ol ui m dazol es such 35 as 4-al kyl i ndazole25=al kyl i ndazol e; - benzot hi azol e,
2 WD 02/ 092735 PCT/ EP02/ 05066 - 13 nmercaptobenzothi azol e derivatives
(manuf act ured bypithe, 3 CGhiode KagakuyOd! - tHideryliphentiadet gesd gredd] on
"Thiolite B-3100" nd 2-(al i t.hi Q) benzat hi gz u 2-

(hexyl di t hi o) befl %%‘ﬁfa“zsoﬁeer('an%y@ng? 6%%9‘?%?‘%%q6?‘bglk§%f’%¥§§%@) 2- (al kyl -
di t hi 0) t ol ut hi ametlesl strctr 'ast '2-dibenrbykdl t Wl -Gindaloxyipharyl emetnd -6 -t -

2- (octyl dithio) i -AN_N- _.dial It hi-qcar )benzot hi azol es
such as 2-(N, ng!:;g%%%?d% %%‘%a%’t%%ﬁ’? en%c%rﬁjix;}z]gl e;la' gﬁ #Né)lo

di but yl di thi ocambaiylYderizor 4 -arsihy lahenol N agd itherpll/aldehyde

di t hi ocarbanyl) bgngoh£dazol &; ez ehbi azohs Aardavate ¥es -befylphenol
2- (N, N-di al kyl di t hi ocar banyl ) t ol ut hi azol es_such as 2-

(N, N- di et hyl di t RrécheBesAstticmmcarbrecondqugages of p-t-butylphenol
di butyl di t hi ocaphanytdt 0l adty@zol e, 2- (N, N-di hexyl 15

di t hi ocar banyl )tol ut hi azol e; 2-(al kyl di t hi.o) benzoxazol,es . such.a
2- (oct yl di t hi 0) benzoEFHPEES 2K EPE”&?? ar?ﬁ*.%%s-e BT deaIOrRE S e iae
2- (dodecyidi t hi e} benzDXxsizad ) 1 then zaxaz ot et rigeranydt phespbite and

2- (al kyl di t hi o) tol uoxazpl es such as.2- iLhi. 0 | e,

2- (decyl di t hi o) %6%6“6?%‘%2%@}0%%8(@86%%9% el {ﬁ&;%)&tgxgggﬁgég

2, 5-bi s(al kyl di thioytddsSsyl phnsgpdildeokad swictecyd phosphite, and

2, 5-bi s(heptyl diit-hj;Q) - A= thi adl  Be

2, 5-bi s-(nonyl dF%EPgée%ygtﬁr%%}%aﬁq;gé%@e L. .
2, 5- bi s(dodecyl di t hi 8yede Rt igigingsoran &pRl Bl finglividually or in

(octadecyi i t hi @haledrd-$HiRiEAAAL; Bndeti SN NG AkkyhtdSwithin the
di t hi ocarbanyl)-1, 3, 4-thi adi azol es such as 2, 5-bi s(,

di et hyl di t hi ocaFB&ay| % 155°8-¢ HiladiaZol P22, 595 & ghléﬁ per 100 parts

di but yl di t hi ocapbawyighd, St 4oddd adizazol e and 2, 5-bi s(N, N-

diOCtyldithiOcarbany%gé,égégifgégggﬁ%% ?ﬁgtggé%iéxﬁﬂf%h can be used in
the lubricating oil a composition of the present

20 invention include benzotriazole and the
4-alkylbenzotriazoles such as 4-methylbenzotriazole and
4-ethylbenzotriazole; 5-alkylbenzotriazoles such as 5-
methylbenzotriazole, 5-ethylbenzotriazole; 1-
alkylbenzotriazoles such as l-dioctylaminomethyl-2,3-

25 benzotriazole; benzotriazole derivatives such as the 1-
alkyltolutriazoles, for example, 1l-dioctylaminomethyl-
2,3-tolutriazole; benzimidazole and benzimidazole
derivatives such as 2-(alkyldithio)-benzimidazoles, for
example, such as 2- (octyldithio) -benzimidazole,

30 2- (decyldithio)benzimidazole and 2-(dodecyldithio) -
benzimidazole; 2-(alkyldithio)-toluimidazoles such as 2-
(octyldithio) -toluimidazole, 2-(decyldithio) -
toluimidazole and 2- (dodecyldithio) -toluimidazole;
indazole and indazole derivatives of toluimidazoles such

35 as 4-alkylindazole, 5-alkylindazole; benzothiazole, 2-



derivatives of 2-N, N-dial kyl dithiocarbanyl-5-nercapto 30 1, 3, 4-thi adi azol es
such as 2-N, N-di butyl di t hi ocar banyl -5- nercapto-1, 3, 4-thi adi azol e and

2- N, N- di owDykA92¥3% hi ocar bamnyl - 5- mer capt o- 1, 3, 4-t hi adi azol eCTawd2/0306@zo0l e
derivatives of 1-alkyl-2,4-triazoles such as 1-

di octyl am nonet hyl -2, 4-triazole. WO 02/ 092735 PCT/ EPO2/ 05066 - 14 These
nmetal deactivating agents can be used individually or in the form of

m xtures, conveniently in an anount within the range of from0.01 to 0.5

parts by wei ghtpeReptbdenpathsafyl seiditvaelivhasémaihfadubies gt eheal s .
whi ch can be used as anti-f

_ am.ng agents include, for exanpl&,. -:
di met hyl pol ysi | oX&HEada 5?88%85?% cléﬁlcg? s%‘c,en tgégai SERYTEY Fat g:hl'?%éte
fl uorosilicones,Bauboronastl peoarkpadechianbenkzoahl agolegentch swch-as

pol y(al kyl ene acryl ate).. . These ¢ be 10 ed and used individually or in
the formof nixt &ﬁ%’?{lglé:gﬁ\cl)zléia%%a‘fr&;l/l?znOlfn%%%Dunt of from0.0001 to 0.1 part
by weight 5 per 200oqantstbhyoneeghttiniadrdss @i-l(alfhe- vi scosity index

| nor easi ng agent g, i g GaRL0eoHoed i dieldide. (LBh-PXAMMS) coluthiazole

pol ymet hacryl ates” and '15 et hyl ene/ propyl ene copol yners, ot her

non- di sper si on t¥pé 2+iostydpiyhiadexl iHeeadieng2ag8ifs such as ol efin

copol ymers |ike gfy18nefidheBeaCORRY VIBISotdNd dl spesstl £ Jy@Envi scosity
i ndex increasing agents where a nitrogen caqntaining nonomer has been

copol ymeri zed i ndseiey 2 thaLEPFAREY L PRI TRt & s?c v 'be added and used

It Rdl vi dualllc%/ ]gr aﬂ%&%ygldi%gvg@arﬁmyﬁm@zmmanenaha 24N, Ndlidroydt Wit hin
e range o romaO0. 05 t rts . i gh er. 100 [t i.ght of

base oil. Exanpl 85F51%A% “‘b’&?ﬁ?n?%ﬁ%%ar%o\geg’gtgﬁ sZOF%%: %fgieie che 2980

pol ymet hacryl at eobaze(lv poidiaeksldThesecardanilattoloahi dzolegiderthand 2-

wergnt por 100 el B Alat a0 AR BT, O P g and

di spersi ng agent §ilhichiitad ocanbaey Lseel uiitiazed ened al ¥ pisdthatetler gent s such

as the 15 dithiocarbamyl)toluthiazole; 2-(alkyldithio)benzoxazoles
such as 2- (octyldithio)benzoxazole, 2-(decyldithio)-
benzoxazole and 2- (dodecyldithio)benzoxazole;: benzoxazole
derivatives of 2-(alkyldithio)toluoxazoles such as 2-
(octyldithio) toluoxazole, 2-(decyldithio)toluoxazole,

20 2- (dodecyldithio) toluoxazole; 2,5-bis(alkyldithio)-1,3,4-
thiadiazoleg such as 2,5-bis(heptyldithio)-1,3,4~
thiadiazole, 2,5-bis- (nonyldithio)-1,3,4-thiadiazole,
2,5-bis (dodecyldithio) -1,3,4-thiadiazole and 2,5-bis-
(octadecyldithio) -1,3,4-thiadiazole; 2,5-bis (N,N-dialkyl-

25 dithiocarbamyl)-1,3,4-thiadiazoles such as 2,5-bis(N,N-
diethyldithiocarbamyl)-1,3,4~-thiadiazole, 2,5-bis (N,N-
dibutyldithiocarbamyl) -1, 3, 4-thiadiazole and 2,5-bis (N, N-
dioctyldithiocarbamyl)1,3,4-thiadiazole; thiadiazole
derivatives of 2-N,N-dialkyldithiocarbamyl-5-mercapto-

30 1,3,4-thiadiazoles such as 2-N,N-dibutyldithiocarbamyl-5-
mercapto-1,3,4-thiadiazole and 2-N,N-dioctyl-
dithiocarbamyl-5-mercapto-1,3,4-thiadiazole, and triazole
derivatives of 1-alkyl-2,4-triazoles such as 1-

dioctylaminomethyl-2,4-triazole.



neutral and basic al kaline earth netal sul phonates, alkaline earth netal
phenates and al kaline earth netal salicylates al kenyl succinim de and

al kenyl suwoimiom7d® esters and their borohydrides, and askrceagPodo®per si ng
35 agents whi ch have been nodified with sul phur conpounds. WO 02/ 092735
PCT/ EPO2/ 05066 - 15 These agents can be added and used individually or in
the formof mxtures, conveniently in an mgmeunt within the range of from
0.01 to 1 part by weight per 100 parts by weight of base oil. 5 Exanples

of extrenme pressure q:?lkl 8+ gﬁ@hg aDas ed, £ aeBapressure
additives such as dia es |benz sul phi de, dialk

pol ysul phi des, Jdldaanﬁsahlélvsw pﬁi dére Fioey Oﬁe‘?ﬂé’é‘%}%raﬁfs' %@H&S%E}%pjﬁéne

and 2,2 -di t hi ohi,s @t Ph@ﬂﬁheahe Rhespherusrbased 1@ ext. seprrps essur €
addi tives such as tria phosphates, ~ tri aryl phosphates, trial kyl

phosphonat es, t rysiigaa. Pﬁﬁoéﬁ)@nﬁ?%”sts 9 e EehpheE P Tednd di al kyl hydr ozi ne
phosphitesy and phosphr HareAlsh S UipiiN daased axéd ene anrmefsaméngddi tives

such as zinc dial kyl di t hi ophosphates, 15 di h aci d,
trial kyl thi oph§Hste ingdpdes, t %P&led‘fad“piﬁ'og é%%\gi lg‘rogcragl(ré;d trial kyl
trithi ophosphat e@rgailihﬂﬁale&téeneum wtm@tagfdsulvest@,arthebe used

individually or in the faormof m xtures, n Y. ¥ gpynt wi thin
the range from O%qu?]bosiliﬁoﬁﬁ?t sarb% el Snlﬁ%g}llg ii%%&%)darrhﬂ %;%m%el th of the
base oil. The kaigmwtsarstmcheaalmlylaﬂqu@@@t stcwh’ilehe)afe Thy&ferar g €used as

'Ubr'Cat'Q% oi | %%9 %@E fﬁ&?vgﬁnﬂHEEQE Thesge agent Sy xBares,

conveni entTy adde use an anount” within the range from 0.0005 to

0.5 part by 25 V\e@g\mmq@‘érlﬂ@@ PRr OB W grevof - PR i di IpartE9§npl es

of anti-enul si fy\;vggg@geri;e% I16§| ]yggtsnsa}wiﬁl@&tew géy@%:hased non-ionic
surfactants, for exanple yoxyet hyl eneal kyl, et hers q,t yoxyet hﬁgene
al kyl phenyl ethers an”ﬂiepdllﬁﬁ?%ﬂﬁyjr% NGASTEPRENGFS 30 "B ST

| ubricating oil gesposidi@R,0fothexpfiEisentpolymethacrylates and

15 ethylene/propylene copolymers, other non-dispersion type
viscosity index increasing agents such as olefin
copolymers like styrene/diene copolymers, and dispersible
type viscosity index increasing agents where a nitrogen
containing monomer has been copolymerized in such

~ 20 . materials. These materials can be added and used
individually or in the form of mixtures, conveniently in
an amount within the range of from 0.05 to 20 parts by
weight per 100 parts by weight of base oil.

Examples of flow-point reducing agents include

25 polymethacrylate based polymers.' These materials can be
added and conveniently used in an amount within the range
from 0.01 to 5 parts by weight per 100 parts by weight of
base oil.

Examples of the cleaning and dispersing agents which

30 can be used include metal-based detergents such as the
neutral and basic alkaline earth metal sulphonates,
alkaline earth metal phenates and alkaline earth metal
salicylates alkenylsuccinimide and alkenylsuccinimide
esters and their borohydrides, and ashless dispersing

35 agents which have been modified with sulphur compounds.



ivnention is useful as a hydraulic oil conposition, a conpressor oil
conposition, a turbine oil conposition, a bearing oil conposition and/or a
gear oil wormpogi785 on. WO 02/ 092735 PCT/ EPO2/ 05066 16 TheCprErpezni066
invention will now be described with reference to the follow ng Exanpl es
which are not intended to limt the scope of the present invention in any
way. 5 Illustrative Exanples Sanple oils-wete prepared by conpoundi ng
extrene pressure additives and carboxylic acid based and carboxylic acid
ester-based antiTds! -3@805ScaNhANMJIRE agll Maéd%tﬁilea@@anuyabrom tse shown
in Table 1 in a 10 hydrogenation refined b%se oi | of klnena% 005|ty 31
me/s at 40C wi thPHE \Ats FSEFEYEF ndRSEVGRLEHT; Yalﬁu?lbkﬁﬂwntjfoﬁ’tl h ?ess t han
5 ppm a nitrogerncantegntereh bess td hamaktppm eathan mni I:Llomep{antatb:of 112C
as the base oil. Th effe t of J%#ge invention was investigated in 15 terns
of the anti-rust” e and the extrenme pressure perfornmance.
The test net hods usemﬁamiplassessextgrqm@r foaremance amiﬁihesamﬁmés and
Conpar ati ve Exanmples were a 'n' W, t Te rder
to evaluate theWSD rﬁﬂ{rr"%? eé é Tor man %%Et%h%dégt e OH&, agna%%%]?y'?ust
test was carri edswighifdss, Zdlbh@:w% %ulm@ehndﬁ-hbkﬂ exdysaleohideer fici al
seavater in  accardanca Wikl ASIM DOS. 1| sl aNEStd 0REAd WIBbRERS 25 O
sp

not rust had forrrec he st ecimen after the test. FZG ar \Weel

Test In order toaféifa?f:L?at‘éhtthéoﬂmfrb%fa%qt@ﬁaﬁéﬁ-ﬁbr eI USrRESESnpl e oi | s

in gear whgel equiprm priBaufe tLsdi GRS s%@h“ﬁ@eﬁﬁlaﬁﬁyi whedphatagcor dance
with | SO W14635-1 and the gears were, r ut es at, EEC | oadi ng

stage at an i ni ¥FERT0 Iphf’éﬁf}%?%?ur"e“cﬁ L%fécpéﬁaplaf’% Tt SFe8E<Et 1450 rpm
The | oadi ng st agenadpiiiies!) seosefl nchagtiiteadand dialkylhydrozine

phosphites, and phosphorus- and sulphur-based extreme

pressure additives such as zinc dialkyldithiophosphates,
15 . dialkylthiophosphoric acid, trialkyl thiophosphate
esters, acidic thiophosphate esters and trialkyl
trithiophosphates. These extreme pressure additives can
be used individually or in the form of mixtures,
conveniently in an amount within the range from 0.1 to 2
20 parts by weight, per 100 parts by weight of the base oil.

The known anti-emulsifying agents which are
generally used as lubricating oil additives can also be
used. These agents may be conveniently added and used in
an amount within the range from 0.0005 to 0.5 part by

25 weight, per 100 parts by weight of the base oil.

Examples of anti-emulsifying agents include
polyalkylene glycol-based non-ionic surfactants, for
example, polyoxyethylenealkyl ethers, polyoxyethylene
alkylphenyl ethers and polyoxyethylene alkylnaphthyl

30 ethers.

The lubricating oil composgsition of the present
ivnention is useful as a hydraulic oil composition, a
compressor oil composition, a turbine oil composition, a

bearing oil composition and/or a gear oil composition.



\AV\;]) 02/ 092735 PCT/ EP02/ 05066 - 17 the tooth surfaces of the test gear
eel

to 9 and wormparasi ve Exanples 1 to 9 The conpositions andPCagtPoz/e®aé ts are

as the | oad was

being increased in stages was observed. Exanples 1

shown in 5 Tables 1 to 3. WD 02/092735 PCT/ EP02/05066 18 CC) L N O J-)
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30

intended to limit the scope of the present invention in
any way.

Illustrative Examples

Sample oils were prepared by compounding extreme
pressure additives and carboxylic acid based and
carboxylic acid ester-based anti-rust agents and amines
at various concentrations as shown in Table 1 in a

hydrogenation refined base oil of kinematic viscosity

31 mm2/s at 40°C with a viscosity index of 107, a sulphur
content of less than 5 ppm, a nitrogen content of less

than 1 ppm and an aniline point of 112°C as the base oil.
The effect of the invention was investigated in
terms of the anti-rust agent performance and the extreme
pressure performance.
The test methods used for assessing performance in
the Exaﬁples and Comﬁarative Examples were as indicated
below.

Anti-rust Test

In order to evaluate the anti-rust performance of
the sample oils, an anti-rust test was carried out for 24
hours at 60°C in the presence of artificial seawater in
accordance with ASTM D665. It was investigated whether
or not rust had formed on the steel specimen after the
test.
FZG Gear Wheel Test

In order to evaluate the lubrication performance of
the sample oils in gear wheel equipment, the A test gear
wheels were used in accordance with ISO/WD14635-1 and the
gears were run for 15 minutes at each loading stage at an
initial oil temperature of 90°C and a motor speed of 1450

rpm. The loading stage at which scorching occurred on
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PCT/ EPO2/ 05066 - 21 . manuf actured by the Lubrizgl Co under the
trade designation " EHQFFZB]P‘E ti5“’93‘1@ ?esl’rﬁﬁﬁf:%?ur%p%@/oﬁ%édpé ba Speciality
g:hemhcal stO & undemntbgctisde wesimgnabilonisBacvasidald'Co.3undanuflzet ur ed
by the Giba Speciality chepicals G, yadef Lhe,)rade designation "irgacore

10 5. CAS No. 68°%06-34-3, 27136-73-8.
6. manufactured by the King Industries Co. under the
trade designation “K-CORR 100”.
Anti-rust agent disclosed in US-A-5,275,749.

Comparative Example 1 had only the extreme pressure
15 additive compounded therein. Whilst said example and
exhibited good extreme pressure performance in the gear
wheel test, rust formed in the anti-rust test as no anti-
rust agent and amine had been added thereto.

In contrast, in Comparative Examples 3 to 8 the

20 minimum amount of carboxylic acid-based or carboxylic
acid ester-based anti-rust agent had been added thereto
and thus no rust formed in the anti-rust test. However,
there was a marked fall in the durable load in the FZG
gear wheel test as a result of the addition of the anti-

25 rust agent.

Furthermore, only the amine had been added in
Comparative Examples 2 and 9, with no carboxylic acid-
based or carboxylic acid ester-based anti-rust agent also
being added. Adequate anti-rust effect was not obtained.

30 With Examples 1 to 9, which are according to the
present invention, the amount of carboxylic acid-based or
carboxylic acid ester-based anti-rust agent required was
greatly reduced as a result of the synergistic effect

between the amine and the carboxylic acid-based or



4. manufactured by the Col onial Chemcal Co. under the trade designation
"Korakoa 93".' 10 5. CAS No. 68906-34-3, 27136-73-8. 6. manufactured by the
Ki ng | nduaoroees276®. under the trade designation "K-CORR POG/EPOZOR066 I USt
agent disclosed in US-A-5,275,749. Conparative Exanple 1 had only the
extreme pressure 15 additive conpounded therein. Wilst said exanple and
exhi bi ted good extrene pressure performance i'n the gear wheel test, rust
formed in the anti-rust test as no anti- rust agent and am ne had been
added thereto. lmarbonyilastacid SorgpaikatiedeaEranpies B9y hikk 2P® ni ni num
amount of car box l%%t?%idégﬁﬁgﬁgﬁgsQﬁ;Qﬂéykhgen &Q,Q§£§Q1Q§§egaéni"rUSt
agent had been adde ereto” "and thus no rust fornmed In the anti-rust
test. However, dreateimpsoveneriketh fraspech phetlarkdlle Ibdde RXEREFZG

gear wheel test as . keSyLleginiiie atidi QBsOkatbed Rt itne2Bntustuagent

Furthernore, onl'y the am ne had been added in Conparative Exanples 2 and
9, with noScarb®d@lite aci d- based or carboxylic acid.ester-based anti-rust

agent al so being added. 1Agdequat en@il- Icetbosl £ e6hs Vs 1 pakkahbed. 30
Wth Exanples 1 to 9, which are according to the .}g{es nt %nveng on, the
amount of car boXyAieEtdoRrdehEsEHr Oral BaBaRy | PE SRR st et -5aSed ant i - r ust

agent required wasalgreatiby seducechMs dnr esspécofof heotdyrdregi stic ef f ect

bet ween the am ne _and t he_carboxyli.c acid-based o 02/ 7 .
PCT/ EP02/ 05066  SFV33OmIsphogbt S by dt R ¥ L?got%%aggﬁ% WHith are
essenti al LoonponentfeorohnthewvhnVentaley havdnghgeed west zemgy maSSSERPr ovenent

n respect of 't e fall bRt hg fXLLET.. ALESSULEAPEELOMIBNOS I Ch vas

caused by the anti-rust agent . I cating oi npdsitions of the
present i nvent iRARSHUE SR r NOEE| §OTPRE NGLUESNPREL ETRXPYEETHOAT netal s whi ch

are harnful in respest i@l bethitbeesiwisronsaeinandisad eyl apdntiheyy maintain:
a good anti-rust Furthermore, the amount of apti—rust agent added can
15 be reduced by means of the present invention and
‘ lubricating oil compoéitions which have excellent
performance can be provided more cheaply.
The lubricating oil compositions oi the present
invention are useful as lubricating oil compositions
20 where both anti-rust performance and extreme pressure
performance are required and they can be used as

hydraulic working oils, gear wheel oils, compressor oils,

turbine oils and bearing oils.



10 performance whil st al so havi ng good extrene pressure performance to
mat ch the increased speeds, higher pressures, nore conpact nature and

i mpr ovenewD o2/0927@ur abi l ity requirements of nodern industr iPEll/EPaZDIRET Y.
Furthernore, the anount of anti-rust agent added can 15 be reduced by
means of the present invention and lubricating oil conpositions which have
excel | ent performance can be provi ded nor& cheaply. The |ubricating oi
conpositions of the present invention are useful as |ubricating oi
conpositions 20 where both anti-rust performance and extrenme pressure
performance are required and they can be used as hydraulic working oils,
gear wheel oils, conpressor oils, turdine @i ysgand bearing oils. WO

02/ 092735 PCT/ EP02/ 05066 - 23 CL AT MS I. Lubricating oil conposition
conprising a mnor anount of an additive conmbination conprising (i) a
carboxylic aci d-basedubrricacheyybil amipbsdsten- cbhaseisiant ia misbragent; 5
(i) at least one type aof am ne.selected.from . group conprising
(A) the al kyl an?%oéé&mﬁ%cﬁncgﬁgﬁgﬁer ecp%%ééﬁ?éaggg&g%%%la ggforrml a (1),
(RL)NNH3-n (1) {Wer ei maRborgpiesentd-asedt oratatbory Wis saidaesdeat kyl 10

group which has {r .Q C .atons, and n is an integer of value 1
or 2; and (B) theﬁgﬁig%ﬁ§15§P§a?é§€2hedianines whi ch can be represented by
general fofmul a (i), awN[qagtHeRe e () 2ISNRhEPLFPETD FX%GH edergsthe

saturated or unsatdiiptedoalkyhg gEpumarhiighihasihe®mHdert @a30pear bon atons,
and mis an integer of val ue ?rom 2 to 5; _and_a maj or anount of

| ubricating oi | HFEREEEAteDL Y goretat ifRF iR dbhposition according to daim
1, 20 wherein said conmposition clorrpri ses from0.001 to 0.5 part by wei ght
of the carboxylic acid-based ofRcat¥Boxylic acid (1)

wherein Rl represents a saturated or unsaturated alkyl
10 group which has from 12 to 30 carbon étoms, and n is an
' integer of value 1 or 2; and (B) the
N-alkylpolyalkylenediamines which can be represented by

general formula (2),
R2NH (CHy) pNHo (2)

15 wherein RZ2 represents a saturated or unsaturated alkyl
group which has from 12 to 30 carbon atoms, and m is an
integer of value from 2 to 5; and a major amount of
lubricating oil base oil.

2. Lubriéating 0il composition according to Claim 1,

20 wherein said composition comprises from 0.001 to 0.5 part
by weight of the carboxylic acid-based or carboxylic acid
ester-based anti-rust agent; and from 0.001 to 0.2 part
by weight of the at least one type of amine, per 100
parts by weight of lubricating oil base oil.

25 3. Lubricating oil composition according to Claim 1 or
2, wherein said composition comprises from 0.001 to 0.05
part by weight of the carboxylic acid-based or carboxylic
acid ester-based anti-rust agent, per 100 parts by weight

of lubricating oil base oil.



ester-based anti-rust agent; and fromO0.001 to 0.2 part by weight of the
at | east one type of amne, per 100 parts by weight of l|ubricating oi
base oi |l .wB%28927Bubri cating oil conposition accordi ng to E@CaEPio66 2,
wherein said conposition conprises fromO0.001 to 0.05 part by weight of

t he carboxylic acid-based or carboxylic acid ester-based anti-rust agent,
per 100 parts by weight of |ubricating 0i24 base oil. WO 02/ 092735

PCT/ EP0O2/ 05066 - 24 4. Lubricating oil composition according to any one
of Cibai s 1ht 04?, V\th }@ﬁﬁidlfht.siaigi &Q%@&bbé?\fﬁ&ﬁ@ﬁo&ﬂin@r e aly Qﬂﬂebtocf 0. 05
part by weight of the at |east one.type, am ne,, per 100, part wei ght
of lubricating 6tR Bask %P(ﬁd.Whﬁreﬁﬁbgﬁégt??ﬁf?ﬁqil %nﬁ QPF%% Sé%%%ﬁdinggto
any one of d aionsol te @,osvpatt foyr théghcomprilsesit dsaah ex¢ rigne ofr essure
additive, a P-dithiophosphoryl praopionic acid ich. . r nted by
gener al fornulaapé??'IBEEEEQQéﬁfgf?%&%ﬁfﬁ%¥&)?§§3ﬁ%ﬁ§%§gﬁﬁgré?gl%%%
representssa branthed al kyl group which has from3 to 8 carbon atons, and

pa 18 a hydrogen at oMol & AU 158aELEL: {4010 ARG nLNEo| biipatn LA N OF

branched al kyl “groups C ve fro to 4 carbon atons.
Lubricating oil Céeapesitiomnt actordi ArtbeangOEHE SR, eFarRscAtEYS, which

further conprises, as_an frene _pre %99! | : | [
phosphorothioatgrﬁﬁfg ecaﬁé“BE“?eﬁrgséﬁﬁégo y é%%&%FQPgéﬁg{%_?iﬁd
S=P( O Ph- R5) 3 (4hicROcahebeirelRegempedsbnt Semepierfdrnigdeup3) and RS is a
hydrogen atomor a |inear chain or branched al kyl group which has from1
to 9 carbon atoms. 7. Luly—pgabi-rg)estHpunmI9ICOOEN accor di n@)to any one of
Claims 1 to 6, which further conprises, as an extrene 25 pressure additive,

an el dic phosphae.estes Wi chan ey Rpresentied bradgngraly harmi a (5),

O=P (OR6) 3-r ( er el is a near chai'n or branched al kyl

group from 3 to 8 carbon atoms, and R? is a hydrogen atom or a
group selected from among the linear chain or branched
alkyl groups which have from 1 to 4 carbon atoms.

15 6. Lubricating oil composition according to any one of
Claims 1 to 5, which further comprises, as an extreme
pressure additive, a triaryl phosphorothioate which can

be represented by general formula (4)
S=P (0-Ph-R5) 3 (4)

20 wherein Ph represents a phenyl group, and R® is a
hydrogen atom or a linear chain or branched alkyl group
which has from 1 to 9 carbon atoms.

7. Lubricating oil composition according to any one of
Claims 1 to 6, which further comprises, as an extreme
25 pressure additive, an acidic phosphate ester which can be

represented by general formula (5),
0=P (OR®) 3_ (OH) 1 (5)

wherein R® is a linear chain or branched alkyl group
which has from 3 to 13 carbon atoms, and r is an integer

30 of value 1 or 2.



whi ch has from3 to 13 carbon atons, and r is an integer 30 of value 1 or
2. WD 02/092735 PCT/ EP02/ 05066 - 25 8. Lubricating oil conposition
accor di ngwooamy3dne of Cains 1 to 7, wherein the | ubri @awinprg2/aioke base
oil is a petroleum based and/or synthetic hydrocarbon based oil. 9.
Lubricating oil conposition according to Caim8, 5 wherein the |ubricating
oil base oil has a kinematic viscosity oF%fom2 to 680 M2/ s (400, a
total sul phur content of fromO to 1 w. a total nitrogen content of from
0 to 100 ppm afd antapiisatdnsoiodtl 6PTPPRHY B BFCcorddes 10 aw Mfbrifcati ng

oi | conpositioncageRsdi g t:0 e Q08 fhe R¥iMutlin0o91 WREEN1IS isad as a

hydraulic oil conposition, a conpressor oil, conposition, a turbine oil
conposi tion, a BEAFPHEBI P2EShFEsY OF ofi AR ohC LYgERrasPP™ Dagifh&¥ilti on.
9. Lubricating oil composition according to Claim 8,
5 wherein the lubricating oil base oil has a kinematic

viscosity of from 2 to 680 mm2/s (40°C), a total sulphur

content of from 0 to 1 wt. %, a total nitrogen content of
from 0 to 100 ppm, and an aniline point of from 80 to
130°C.

10 10. Lubricating oil composition according to any one of
Claims 1 to 9, which is used as a hydraulic oil
composition, a compressor oil composition, a turbine oil
composition, a bearing oil composition and/or a gear oil

. composition.



