FI ELD OF THE I NVENTION This invention relates to new
lubricating oil additives and |ubricating oi
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contal n ybdenum di hydrocar byl dit hi ocar ar nate
cowpdsitirodsnifRepr 8sknk af sakebibbnpounds of MDTP are
the conpositions described in Rowan et al., U S. Pat.

Y No. 3,494,866, such as oxynol ybdenum

dirls 3R ﬁft&ﬁwzﬂh@%@h@@ﬁﬁlﬁ hbeat Solydastdie fistBldbad a Gfiction modifier,
|ncorgorat|n ybdenunlconpounds inoil is to
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25 ag(}?}ggze» pllgg;?rgbe%?a%%gn ugr%pmmom of MoDTC are described in Larson et al,,
U5, Pat. No. 3,419,589, which teaches molybdenum (VI} dioxide
dialkyldithiocarbamates; Farmer et al., U.8. Pat. No. 3,509,051, which teaches
sulfurized oxymolybdenum dithiocarbamates; and Sakurai et al., U.S. Pat. No.
4,098,705, which teaches sulfur containing molybdenum dihydrocarbyl
30 dithiocarbamate compositions.
Representative compounds of MoDTP are the compositions deseribed in Rowan et al,,

1.8, Pat. Ne. 3,494,864, such as axymolvbdenum diisopropylphospherodithioate.

Another method of incorporating melybdenum compounds in oil 1s {o prepare a
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colloidal complex of molybdenum disulfide or exysulfides dispersed using known
dispersants. Known dispersants include basic nitrogen containing compounds
including seecinimides, earboxylic acid amides, phosphonoamides,

thiophosphonoamides, Mannich bases, and hydrocarbonpolyamines.
1



t hi ophosphonoam des, Manni ch bases, and
hydr ocar bonpoyanm nes. King et a!., U S. Pat. No.

wa2m8323p82; King et al., U S. Pat No. 4.261 , 8BG/US2909/038381
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King et al, US. Pat. No. 4,259,195 teach nol ybdenum
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am ne and a source of cationic nolybdenum wherein the
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of eqU|vaIents of acid groups to the nunber of nDIes
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Riree <o, 106 B o 0. b ke R e igmaduitibispblabricarig
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dtas@xenstamz@ af mw&@xm@c mﬁ yvder umioky suirfd eationic molybdenum,

d‘i&rg%ﬁeg}stgg r:sélsjl%%f;? 1&13}1%% é)f &pfivcggn < SESTE%I\Q gro%gg' Zo th§ L‘igmber of moles
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substantially free of reactive sulfur, an oil-sqluhle

d?%wp\aﬂ&ﬁmfﬁeﬂaﬁai FovR Bt PR Af 810k S Rming §ea, } ﬁsa*ﬁ ¢he range
apkl, 9 gantgadditive. SUMVARY OF THE | NVENTION t has

now been dlscovered that the salts of (1) nol ybdenum

oxi des sul fides, or oxysulfides and (2) an am de

G B koo SRR e oA BT 0 Brcain

( MRt GALRP I BdcAGindCATRORG Hndt ;Q}ixtahﬁd@gﬂs Y he
conponent s fromabout 2:1 to about 1:1 'show
e¢bidingnpolybdenum oxysulfide polyamides.

Gatto et al., UL5. Pat No. 6,174,842 discloses a lubricating oil composition comprising
a lubricating oil, an cil-soluble molybdenum compound substantially free of reactive
sulfur, an oil-soluble diarylamine and a calcium phenate as an anti-wear and anti-
oxidant additive.

SUMMARY OF THE INVENTION

It has now been discovered that the salis of (1) molybdenum oxides, sulfides, or
oxysulfides and (2) an amide reaction product of a carboxylic acid component and a

polyamine component wherein the charge mole ratio ({CMR) of the carboxylic acid
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friction reducing properties One enbodi nent of the
present invention is directed to an oil soluble

W@owot23ges conposition conprising the salt of: BCIYSm09/038381
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nol ybdenum conponent which is a nol ybdenum oxi de,

\A%t!iﬁﬁsggx%m iy Ct)h@gcllgéﬂagiﬁ@gm%tm&ﬁ% genebabt T otitlokt MIQkSY excellent

ereln Xx (x+y)>2; and (2) an am de
whetien medaing ramedi@esconpri ses the reaction product of a
carboxylic acid conponent and a pol yam ne conponent,
wherein the charge nole ratio of the carboxylic acid
COPeRehdintca: $NBe pakyaineico Mirert th ss abeulubR2 slidive
1:1. The present invention is also directed to a
IQhﬁﬁQ%ﬁQQﬁfﬂﬁﬁhﬁﬁﬁhbbﬁﬁQFon conprising: (1) an oil of
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oxysul fj.de of .th ener f.orm
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aci d conmponent and a polyani ne conponent, wherein t he

chﬁspgé‘ e Ferbearlicoicist carprongair B Sy PAIKATRIEE OBBARSAEMboRHL L to
pol yani i ne conponent is about 2:1 to 1:1. In

anbfher enbodi nent, the present invention is directed

to a lubricating oil concentrate conposition

conpri si ng Vi scosi t

(23 presiit st G SE 6 4B BT 50 O B EGR  compising:

sol ubl ?i)af%Q!xEJ;M@bz@&&m@%k&é% 4@nmprising the salt of
(a) a nolybdenum co dénent which is a mol ybdenum

oxi de. (@lﬂﬁfqitf@m%‘? Wy sUtohipesition cenerigen dkaialtfiadr nul a
MoOxSywher e Lﬁ xOy H&@x’b@%n gm ]L%mpgéu}f Mt R g%foiw ‘bdenum oxide,

sulfide, or oxysulfide of the general formula Mo, S, wherein
x>0, >0, and 12> (x+y3>2; and

{b) an amide wherein said amide comprises the reaction product of
a carboxylic acid component and a polyamine component,
wherein the charge mole ratio of the carboxylic acid

component fo the polyamine component is about 2:1 to 111

In another embodiment, the present invention is directed to a lubricating oil
concentrate composition comprising:
{1) an o1l of lubricating viscosity and
(23 from about 2.0 wi¥s 1o about 80 wi% of an oil soluble additive
composition comprising the salt of
{a} g molybdenum component which is a molybdenum oxide,
sulfide, or oxysulfide of the general formula MoQS, wherein

v20, and 12> (xty2; and

x>0, v
{b) an amide wherein said amide cormprises the reaction product of

a carboxylic acid component and a polyamine component,



(h) an am de wherein said am de conprises the reaction
product of a carboxylic acid conponent and a pol yam ne

W@ oreporssng , wherein the charge nole rati o of theCT/US2009/038381
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carboxylic acid conponent to the pol yani ne conponent

is about 2:1 t0 Jydei ANOLRLL. SAROMISBN L EIE1P Ei&&e nt
invention is directed to a process for preparing

oi | sol ubl e conpusijtingnt MhTHLIEANYE CEBSORBABIAPABE 2 éi"») L1
a nol ybdenum conponent which is, or is capable of

form ng, a nol ybdenum oxi de, sulfide or oxysulilde;
andothd) er@iﬁl}c&ﬁbn@%f\ﬁﬁtﬁéﬁidﬁi Bakaicts dRcaeinrd sesesk e preparing an
reacti on product of carboxylic, acid conponent and a
poil yalibla e@@z@mj@%ﬁ%‘uch\mmww *#é%8har ge nole ratio of
the ca o
componant Ay EsALgRRRRENTRlial B bS HRRKAT Bfning,
nkiibdenurseiont sl fiien gr e:gacifidorargr oduct . Preferably t he

nol ybdenunton i ny ct.i.on rodu is.sulfu e
forn1t§%a§§P¥(B?ngﬁBFV@ﬁ%ﬁﬁﬁ?f§§§ﬁ }3§38W$ﬁ%‘méaenum
Skl b A8 308 ARyRNEAnd kRoRRAERELATTIOM, MBBkin hbeharge mole
present invention is directed to an ail soluble

autiotaf e copadicacsteosennpents Hiy rHeisaeeTp P Gadert 2:1 to
?1 (1) a nol ybdenum conponent which is, or is capable

of "form ng, a nol ybdenum oxi de, sulfide, or oxysul fide

ofo bhe agﬁﬂeb&ntlﬁmmﬂiﬁing/h@cﬁym\@mﬁaém &@;«Edﬁbh&:ﬁb amdl\/iﬁ@num-

i S S5 200  F01 850ERBR S5

apdy 8l RAb Y ATLNRIC AUPANERLe, Wherein the charge nol e
ratio of the carboxylic acid conponent to the

pof yam ne conponent is about 2:1 to 1. 1 . DETAILED

SCRI,PTIL.ON NVENTI ON_ Wi . '
)Széné}&e[r SF%’O%H\}QH SUSSER dwf,%;%(g is giﬁtg&%% dané/ eg? éﬂ%ﬂ?ié Sdditive

f@n&ﬂ?@sii&ﬂﬂﬁiﬂf?rﬁu@m@&am srotiheeof and are herein
described in detail It shoul d be under% ood, however,

that t hlg adealyPIgRIoirTHE BN IVEh SpRlPrrRa @8 i s

n%iy bdenum oxide, sulfide, or oxysulfide of the general formula MoQ,S, wherein
x>0, v=0, and 12> (x+y3>2; and
(2} an amide wherein said amide comprises the reaction product of a
carboxylic acid component and a polyamine component, wherein the charge mole
ratio of the carboxylic acid component to the polyamine component is about 2:1 to

1:1.

DETAILED DESCRIPTION OF THE INVENTION

While the invention is susceptible to various modifications and alternative forms,
specific embodiments thereof and are herein described in detail. It should be
understood, however, that the description herein of specific embodiments is not
intended to limit the invention to the particular forms disclosed, but on the contrary,
the intention is to cover all modifications, equivalents, and alternatives falling within

the spirit and scope of the invention as defined by the appended claims.



intended to limt the invention to the particul ar
fornms disclosed, but on the contrary, the intention is
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alternatives falling within the spirit and scope of
mgﬁﬁggggtlon as defined by the appended
finitions The followng terns will be used
t nofadihoirtg tives s,disha zfmed dyboghcanthowptdifitrmips apfavill have the

[l owi n neanl | ess ot.he se indicated. The
t§¥%%Mﬁd%%§W&¥‘ s bt et ?gﬁﬁzggﬂganlc conpounds

containing nore than one basic nitrogen. The organic

portion of the conpound may contain aliphatic, éC|IC
of hﬁaﬁﬁﬁapﬁhd@ﬁ}ﬁb offfes &T%maﬂ‘ﬁ EOTEPYHAS ﬁ@?‘?ﬁ?%‘i‘%‘?‘ré an one basic

C%ilflr%g& T B %81: %ﬁl ¥§%ﬂh@ﬁ§? %ﬁtfa%ra'?igh&’tm, cyelic, or

unds res e “‘general fornmul

F@h&rﬁkbhwo@wwnwhereln R |s an al kyl en e group of
preferably 2-3 carbon atons and n is an integer of
fromabout 1 to 11. The term "am de" or "pol yam de"

r ehelesmlQoly Qﬁ(vfe%&ﬁ*hi'n@{‘ d?r QeMalkyRheiganROX Wit RGbhpounds
car boxyl at ¢, anhydrid a carboxylic acid, or ester
ofepeescied by fhie gsnee] &m@n@ a polyanlne The terns
"nolybdenun1OX|de " "nolpr& fide, " and

“nmol ybdenum oxysul fide'" er t conpounds of the
general R iosmlkaéc-MOoSy oherirtbiX 20% caybdh atamd h@dn is an integer of
(x+y)>2. The term "carboxylic acid conponent'"” refers
éﬁﬁ%ﬁﬁﬁ&yFi%iaC|ds car boxyl ates, carboxylic

anhydrldes and the esters of carboxylic acids. The
term"fatty acid" refers to a carboxylic acid
cdhpeneiemedy’” Wéaoiﬁfaimﬁe referne Hieresrtion pagiughiigariraylic acid,

s B3 BBt Srme- PRI DR oL IR Pl ™

Tb@yghﬁglse nol ecul ar fornula of the oil squbIe
additive composition of the invention conprising the
salt of (1) a nDbedenun1OX|de sul fide, or oxysulfide
affle (s ofd 3%%@@ @t“nhmw@n%kmﬁa@ﬁ tak PkwiyHhomeyer
they are bel'ieved to be conpounds I n

oxysulfide” refer to compounds of the general formula MoQ,S, wherein x>0, y>0,

and12> (x+y)>2.

The term “carboxylic acid component” refers to carboxylic acids, carboxylates,

carboxylic anhydrides, and the esters of carboxylic acids.

The term “fatty acid” refers to a carboxylic acid component derived from or contained
in an animal or vegetable fat or oil comprising an alkyl chain of from 4 10 22 carbon

atoms with a terminal carboxyl group.

The precise molecular formula of the oil soluble additive coraposition of the invention
comprising the salt of (1) a2 molybdenum oxide, sulfide, or oxysulfide and (2) an
amide are not known with certainty; however, they are believed to be compounds in

which molybdenum, whose valences are satistied with atoms of oxygen and sulfur 15



whi ch nol ybdenum whose val ences are satisfied with
atons of oxygen and sul fur iseither conpl exed by or

W@ b@982d998 of one or nore basic nitrogens of theCHOIBIHEI/038381
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used in the preparation of these additives. Ml ybdenum
C&fﬁ@%@ﬂ%ie{aﬁmn@é HOLBNUMCIRONE Bisidsiad ot dItiIRPaiide LB in

ol | soluble additive conposition of the present

i the entpeotion f thempiddidhersum cont ai ni ng conpound which is

a nol ybdenum oxi de, sul fide, or oxysulfide having the
general fornmula O MbO xS wherein x > O y > and 12 >

( xtyobdernidn Chagonedtybdenum conponent can i ncl ude

nmol ybdenum i n any oxidation state. Th I )ggidengm L .
c ORpBRBRECISREANDIIFTE Wed 5 BsEREION 8 “&l‘%é‘ Ve bypsgtion of
?‘?&% 'l}r\:iér%s]?t )}g@éﬂﬁ%ﬁ kdd %is%{éﬂilﬂﬁ cﬂwlﬁ?ﬁ%ﬁ;g' QTN Rpiciat k ‘bdenum

Y

denum conpdunds I ncluding, but not limte
t exidershifbidemumykéiide hrbonite, zenoklsdgisiaad MoO.Sawbaicanx 2 0, y =

nol yhdat e, .sodium nol yhdate, potassi Y, T
o’i“?ﬁ%&d ‘ék’k’é’l) - mﬁﬁ mﬂ%%@%‘ﬁ% %Os£p Ak a?a%nm%ggéa’“r‘?%%%g?%m i any
mpiiyhdal £8e. MaOEblvhdedOeBihoncanthelll 106l prepalitharot the oil-
nol ybdenum conponent s i ncl ude, nol ybdenum tri oxi d

arfieiie additiet pPRBPISHHS S BiRaREe RN RO P HAERG Mof %ﬂagﬁv#wn
P&S%g&%aﬁgi&glﬂ%d i @i%ﬁl%ﬁ@&,%ﬁg@ée‘?mﬁﬂw@@&m, molybdic acid,
tfioxi de and tHO bdi ¢

a se conponent’s rived from nolybd
agmhthoainth awighdia ool badgtelatcApmessanp rref grdaggdother alkali metal

ST SRR OnE L L TR L SiclBr. S8 Mot

f Dknep HEPAdeREn hRpIRNDEe R LEIRRRAtSo 8, htn@iilm
sol ubl e addi tive Conpositions of this invention

i tetkitienpybdas. and srolfhdenemdhivudlidpu | Breferred yaplgbdpum components

sul fide | f.ur ' S di O 41 mnid mreed
S PRSI Lo 4 ORI pi o
paefrenabh yioGhdes0 Ainky prefendd xadighdbuheastpodent is molybdenum
i nor g$ni c sulfides and pol ysul fides such as (NH Sx,
WHEFES i s at |least S, thioacetanide, thiourea, and
mercaptans of the fornmula RSH where R is as defined
above. Al so useful as sulf urizing agents are

t BalditSaweedl  sul fur-contai ning anti oxi dants such as wax

sul.fides.and pol ysul fide ul fur LQlefins .
SO AR AL Sy S ARG A Bolpaenm
esd:8forhefdffiss cibnduisbbidini g agngdskitnpbétitd Bivanibntihadude but are

netal salts . L. .
not limited to sulfur, hydrogen sulfide, sulfur monochloride, sulfur dichloride,
phosphorus pentasulfide, RyS, where R is hydrocarbyl, preferably Cp-Cyp alleyl, and x
is at least 2, inorganic sulfides and polysulfides such as (NHi};S¢, where X is at least
i, thicacetamide, thiourea, and mercaptans of the formula RSH where R is as defined
above. Also useful as sulfirizing agents are traditional sulfur-containing antioxidants
such as wax sulfides and polysulfides, sulfurized olefins, sulfurized carboxylic acid

esters and sulfurized ester-olefing, and sulfurized alkylphenols and the metal salts

thereof.

Preferred sulfur sources are sulfur, hydrogen sulfide, phosphorus pentasulfide, Ra8y
where R is hydrocarbyl, preferably ) ~Cyp alkyl, and x i¢ at least 3, mercaptans

wherein R is (y o alkyl, inorganic sulfides and polysulfides, thioacetamnide, and
6



thereof. Preferred sul fur sources are sul fur, hydrogen
sul fi de, phosphorus pentasulfide, RS x where Ris

whyweozardyl , preferably G -Cl0 ai kyl, and x PGI/ES2009/038381
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| east 3. nercaptans wherein Ris G - C O al kyi,
| B QAN GosS PlefdrARaSuBROsRRleY a1 sfuﬁfgis%m&)lge@ &gﬁae@he%ms
andt hi ourea. Most preferred sul fur Sources are sulfur,
hyatsgdniesuidfindganiphodishoakpeniadsl fi de, and
i norgani ¢ sul fides and pol ysul fi des. Am de conponent
The ami des used in the preparation of the oil soluble
addiidd denmesmosi tion of the present invention are the
reacti on product of a carboxyl,ic onent .and a
pobs AR IS HifgHEPArapry afdng eéaqii?‘aﬁ déa?m?g EORBHRAATiTRe
a@: gcn‘? Qﬂ'@%‘ﬁp&e %Me&&%nﬁ%ﬁﬁ"t S%B&@thda@idfe%fdﬁ&hﬂﬁ and a
the charge nole tio of the carboxyiic acid
Cmfpmnmntcompﬂmm nk o m&pmhen tf the cavowrlicueid wnmnﬁm and the

Pr ef er abl har.ge e ra of .t

a&ge 68?}3% ? f (Sméﬁ’f éhrérlgﬁ me%e ag 8t u?lii t}»xxhc acid
LickapdrBn@bokhes c&ﬂ@;ﬁﬁhﬂ@ Bb@utt"hleioCih ar pefaubie ﬂﬁe’ﬂd}ia@dﬁmie ratio
the car boxyl i c_acid conmponent to am ne conmponent

aBotie carbexy I ackl omponpR tg AR IASRPABRTGE PR 7 We1 I in
Chakge Rk &gﬁe@t‘i 110 3: & iggk QL%JB'E' éx Zar%okﬁnc%%é%zﬂp&mﬂr to amine

I'n"one ‘enbo eis derived from1l
addipakincis ehanhd)qzi m:i :Acilda Gotiponshtdingnl, iy dhagm adouttio is

4 and 40 carbons and, 2) a poiyam ne conponent having
f o AR ét%ﬁ%‘“ﬁg nttrogens, In a preferred

eredi ARlihde, ©abhexyk vead bt ONROMeMHatit Sarhsogicerld C
acid and the poi yam ne conponent is selected fromthe

gw@g@ﬂ@@wwme T ahowtt ad SOMprome pehE P HEam g spmgpnent

Tﬁ&hﬁéﬁ@%}%% ute’j M @1@%&%&1@' 4 ?égg'rég &ﬂi%d%ﬁeﬁ&&r Sa?éﬁx ic acid
Pl 4Ci onen yam ne conp ty

desgfddeeds I?sexmmrnc el awd ta rgmbexmneea@dzmbnmt it eﬁmzatrirdﬁs:he group

prior to r during reactio th the nmo

cHfptHRR P ieﬁﬁ?%eﬁgf&ﬁﬁ% 1S ﬁgﬂdﬁ‘g@rféﬂmi@ﬁ %%gﬂieﬁ%ﬁi%ﬁd
I pelide ithoge disclosed in U.S. Pat. No. 3,405, 064,
the disclosure of which is hereby incorporated by
reference. These conpositions are ordinarily prepared

gg?s%ga%?ﬁ)%yﬁl% a%dgc%gngﬁn%x Iagd %8 nguc a&.%g ilg%g&%&gd ﬁ? eidd below

hawi Hige&ited @aBEm 4mtid}:-s @:ﬁ@uta or dui ing rmactmn with the molybdenum
component. Amide compositions useful in the invention include those disclosed in
U.S. Pat. No. 3,405,064, the disclosure of which is hereby incorporated by reference.
These compositions are ordinarily prepared by reacting a carboxylic acid, carboxylic
acid salt, carboxylic acid anhydride, or carboxylic acid ester having at least 4 to about
40 carbon atoms and, if desired, having pendant aliphatic groups to render the
molecule oil soluble, with a polyvamine, such as an ethylene diamine, to give an
amide. Preferred are those amides prepared from (1} an aliphatic monocarboxylic
acid, such as isostearic acid, stearic acid or mixtures thereof and (2) an ethylene
polyamine, such as tetracthylenepentaming, dicthylensiriamine, ethylene diamine or
mixtures thereof. Preferably, the amides useful in this invention will have at least one

basic nitrogen.
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40 carbon atons and, if desired, having pendant
al i phatic groups to render the nolecule oil sol uble,
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an am de. Preferred are those am des prepared from (1)

anabiAhakiccdhannesar boxylic acid, such as isostearic
acid,"stearic acid or m xtures thereof and
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car
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cer bR Peidatichsic TuB efa/Ar e AaBPHed R A0k, SEaT g e acid,
Ldas, e

AN Lo B0 S0 BRX ML 0RCkh oRLBHRARAY B

catidoxybdenaciithsecenpanient is an aliphatic carboxylic

aci d. Exanpl es of aliphatic carboxylic acids include

fatty acids such as isosteapc acid, stearic acid,

| By ABindChb@poffSiic acid, palmtic acid, and

arachidic acid. A part|cularly preferred. carboxy
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oi | ISl lbl e a tive conposition o resen

i mddnmiacﬁmd)i Y andess salzicrrmmres theyeot.i E}alwids &l arqxhamq peolyamines
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| 410 i,@@iinﬁmt@ﬁ%ﬁé' |29(§1@Qs,ktﬁfi@ R8yviche ZonuRi-AM1 0 hPheR¥hded aromatic
ti et hane, 2,4- and 6- di ar ni" not ol uene

op@yaiiakhie ﬂ&m‘thﬁéﬁ&hﬁ@@mm&%@% &-2conersdéd -diphenyl
agonm éé; a%dl@@@m\ 58:0B 98% aﬁgﬁ%EXﬁzgggn‘ien&EQ lp@%l@&lc

benzi
%&npﬂmmﬁbﬂmﬂmﬁd of .E?amﬂtaheeﬁt m@ddm“gem*mbch'e and hawrig

511"?151%%19{2}61 %}88%% gifﬁgocéggtrc{z%\e” Sﬁ%g lpyla)g}n?neaﬁsw?gpugﬁrt& mgiu € Quuh

compounds as piperazine, 2-methylpiperazine, N-{2-aminoethylpiperazine, N-(2-

hydroxyethylpiperazine, 1,2-bis-(N-piperazinylethane, 3-aminopyrrolidine, N-(2-
arminocethyDpyrrolidine, and aza crown compounds such as triazacyclononane,

tetraaracyclododecane, and the like,

In a preferred embodiment, the polyamine component used in the preparation of this

invention are polyalkylenepolvamines and can be represented by the general formula
HN(-R-NH},-H

wherein R is an alkyiene group of preferably 2-3 carbon stoms and n is an integer of

from 1 to 11.



fromabout 2 to 8 am ne nitrogen atons. Such pol yam ne
conpounds I ncl ude such conpounds as pi perazi ne,
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hydroxyethyl)piperazine | 2-bis-(N-~riperazinyl)
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t he general formula wherein R is an.al kyl ene group of
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e S R e A T
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exam ne,
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a&ka@mm@yweeaﬁmdmnmnmﬁmumnﬂa@ﬂmmmﬁkﬁeﬁﬁ@ahmmeme
decapr opyl eneund ecam n e, undecapropyl enedodecami ne.
di (trinmethylene)triamne, tri(trinethylene)tetrame,
tr@rt,r}@(r thd MARLBYALOR FRAM AL AGesiRANEBLE PLALNYE @Ry

hexal ni ne. hexa(trim ethyl ene)heptam ne,

peparhiE tiythisneycstipmmapibnearrsd sl by mm@pm,gl thpmolybdenum
é&%&% e&eaniiq}?c{w:%mﬁitg) ggé&g%lkne%{e%ﬁ% ﬁ?@i{ﬁ%{gegzﬁ (&%e optmnaih added to
eihb yé&rie:) dmd&mammarnrwirhm;r&mCﬁW fornhedgprik ltrS@huﬂﬁ‘azeMrh the

i ti i e 8se entro The preparatron
t‘ﬁ?g%%ﬁ\?é‘ £ fﬁ?fﬁﬁﬁ’y“fﬁé q{éa?r‘%&u@% Gt P%Wﬂﬁmr‘ﬁgd?@“’dmm

'@M@&um&&ﬁm nen E@&@ﬁgﬂ fm%%u@mz @re &9%@&%{ corhbRRh@dnd the
proroter can be optional |y added t he reaction

ndnxide rfesulﬁzhee%bm @ect@mmeheﬁtiwafnm‘eﬁmr bl pysppsakion of this

TR BRI i b TRk SR BT ER Rl st
Pretecabbonent heoreacidighicpradubideal okhad fidd prhdemufition of the
conponent and the apmide is sulfurjzed by reacting with
AT FOFPeRHp offiehircioTivd cpbepuncat.itBhmely bigugn component and the

amide are reacted to form a salt of a molybdenum oxide and an amide followed by

sulfuriztion with a sulfur component to form the salt of a melybdenam sulfide or
oxysulfide and an amide. The order of addition of the reaction components is not
critical. The reaction is ordinarily carried out at atmospheric pressure; however,
higher or lower pressures may be used, if desired, using methods that are well-known
to those skilled in the art. A diluent may be used to cnable the reaction mixture to be
efficiently stirred. Typical diluents are lubricating oil and liquid compounds
containing only carbon and hydrogen. If the mixture is sutficiently fluid to permit
satistactory mixing, no diluent is necessary. A diluent which does not react with the

molybdenum component is desirable.



i nvention may be carried out by conbining the
nmol ybdenum conponent with the sul fur conponent to form

w@20hgd9oenum sul fide or oxy sulfide prior to BCOU$10091038381
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of the am de conmponent. In a preferred enbodi nent, the
n@bamﬁp am@, R n8R do;tclﬂ?pﬁé‘\@dqg ﬁ%r&e;@zﬁv‘ﬁﬁne& Rﬁ@ptfa%fr@
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I‘&%gfepigdgmg%ed in the preparation of the present
vent'| on e polar pronoter facilitates the

i nteraction between the nol ybdenum conponent and the

i..C n n of the am ne de.conponent.
R o b B P b EpSis B 2 BEY HEwE PRITS Baftof. it may
pﬁﬁm‘&% BbSeraBrl3laRrieRanadt of waiks, 4s 2 RUHBOKGM: 8f non-avhydrous
di et Shyl ene gl ycol, butyl cell osol ve, propyl ene

gitgrtiog materiplsiney |uéq§@§ p{lasirationsn ki m@bﬁ)@qﬁm@} component, such as

(%?ﬁ%@gg} ?neé&t {ﬁ%' %;ate%%) ﬂlt@%\ﬁd\!’e?ﬁg F?ﬁlamﬂ Wl Hg;ﬂ?;ﬂde

F°OF nam
di met hyl acetam de, ammoni um hydroxi des, tetraal kyl

egno g‘lé”g}g]mh g{é %;%"ng%?saﬁﬁg :#%(ﬂail?l mq‘?%; %@cﬂyg%ggfg%ﬁfthﬁw E 1?%0 ﬁlmentwn

het aabdle, (13 shialbulhahubaBonafehd &) a8lthiad B0 ARG 1ic
aci ds and vvat er. PreT erred arée water and et y ene

gawd:@ﬁd a gy mnmglnar&lh;chpih@mb@‘éém agidwatianlyayhing kave a charge mole
‘ﬁ‘ go n@%’%{}%f %etwe@ ut B o{ﬁﬁ?r QPES o ?ig {33 ?o}/atr ado%%%ei or{dia

on mx

Péhdchs wh ks daht o Ig‘e) Eﬁﬁlﬁ@ p@ifar paheter oad a&iﬂ@@rﬁmﬁ@%ﬁ addbd. The
non- anhydrous starting material s or. as wate
HeAeEY B 3R A HERESSH) \PHHR AT EBFpGhERtosHY éﬂhma%m(immmﬁ and

' %{ﬁ{rg%% Tgfﬂédgmﬁéﬁ&ef{n MRYic 2% PEHAHASH ASp AP B hing only

carbon and hydrogen. Optionally, ammonium hydroxide may also be added to the
reaction aixture to provide a solution of ammonium molybdate. The molybdenum
component, amide, polar promoter, 1f used, and diluent, if used, are chargedto a
reactor and heated at a temperature less than or equal to about 200°C, preferably from
about 70°C to about 120°C, The temperature is maintained at a temperature less than
or equal to about 200°C, preferably at about 70°C to about 90°C, until the
molybdenum component is sufficiently reacted. The reaction time for this step is
typically in the range of from about 1 to about 30 hours and preferably from about 1

to about 10 hours.
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A general nethod for preparing the oil soluble
addi tive conpositions of this invention conprises

WO e@eti23908 (1) a nol ybdenum conponent and (2) aPCHEBH@9/038381
of a carboxylic acid and a polyam ne in which the
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aﬁg&i 2000C, preferably from about 700C to about 1200C
The tenperature is maintained at a tenperature | ess
than or equal to about 2000C, preferably at about 700C
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t Dheatubiut c@0B@en{T eﬁbmﬂiyu\hajgedﬁm thatreriian ehivioteaitishieh a ratio to

diluents is.ordin carried. o nder reduce

rBSda e 1 ThE0EEaL SAL frag oBLo L BB h PR AP gaph he
ayPidut bk pmE: M dhnd 9RTLNG: WAL ath: ARl Jreghiy bdemam to
pressure is reached, the stripping step is typica

cadtier el B | Borln angiber webogimert dhe rao Bt t‘i@iﬁé’@@mm X ﬁé%w gs from
f blyy .f T
eb%g{) {. g r%g ?n%X tIX fﬁ%f %g%%bmgetng & z}«xzigg?tmd%%ﬁmg 0 sv]tlﬁn‘ is from
caponens 1 &s deflned above, at a suitable pressure and

tenperature not to exceed 2000C. The suifurization
step is typically carried out for a period of from

R relod Q1:@RR e 26D APLS1AAGum atoms to basic nitrogen atoms

provided by the amide can range from about (.01 © 4.0 atoms of molybdenum per

[\
L 4

30 basic nitrogen atom. Usually the reaction mixture is charged from 0.01 to 2.00 atoms
of molybdenum per basic nitrogen atom provided by the amide. Preferably from 0.4
10 1.0, and most preferably from 0.4 to (.7, atoms of molybdenum per atom of basic

nitrogen is added to the reaction mixture.

35  The polar promoter, which is preferably water, is ordinanly present in the ratio of 0.1
to 30 moles of water per mol of molybdenum. Preferably from 0.5 to 25 and most

preferably 1.0 to 15 moles of the promoter is present per mole of molybdenum.

tl



preferably fromabout 0.5 to about 2 hours. In sone
cases, renoval of the polar pronoter fromthe reaction

WOorRo0v23®osmay be desirable prior to conpleti on BET/US2009/038381
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reaction with the sul fur conponent. The sul fur
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fthomaglhoumigu®l to 4.0 atons of nol ybdenum per basic
nitrogen atom Usually the reaction m xture is charged
fromO0.01 to 2.00 atonms of nol ybdenum per basic
nhfigiggeOoadepnps ovi ded by the ami de Preferabl y from

0.4 to 1.0, and nost preferably fromO0.4 tu
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preferably water, 1s ordinarily present in the ratio
ofonOsrirates p5OVidoh @m\@ﬁimmneﬁmg ef harollingf iranspyrbdgrmahultimately

TS B0 e r R BB ap Pr N BT E TP Lfertly, e o

nRiysdetmeTRRcahatgeriaoheetatiage aft il CarfQMit ke finished
aC| d conponent to_poiyamne is critical and cars r ang .
fbisaabott tholr pepoRather, timibirduldaiéti etincpHeieas glended with
n@ﬂ%ﬁ ?Eés% olﬂssi&%g% Qi a]isth%d th&bri%amlii i @%ﬁx@@&i{l@ 'e:hu carrier
men the c mole ratio 1s from about 1.
tiopdd feadil mssﬂuiﬁihzstmbqe cé nidoblicradditivt hétmhm’f@eom@pmatciwan oil
|sfromabo 7.1t or me romthe,. .
RGP OT e BT FEUEE T e BN AR SR 1 Sdition,
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i ntroduction of the nol ybdenum conponent to the
riggledingnforexaaple. high upleiebigh nEeptitatukimmrigahguch as
N
R R5ES oy ERYSE RIS T kg, LAFESORSRT Rl
| Inbeenk. Gihewiréshhninaecannheefobd fuiter méhidseaaddl sdiuMe additive

concentrate composition comprising an inert carrier fuid and from 2.0 % to 90% by
weight, based on the total concentrate, of an oil soluble additive composition

according to the invention. The inert carrier fluid may be a lubricating oil.

These concentrates usually contain from about 2.0% to about 90% by weight,
preferably 10% to 50% by weight of the ol soluble additive composition of this
invention and may contain, in addition, one or more other additives known in the art
and described below. The remainder of the concentraie is the substantially inert

carrier liquid.
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concentrates provide a conveni ent nethod of handling,
transporting, and ultimately blending into |ubricant

wha®e/12d99% to provide a finished |ubricant. CePEr/Eb1099/038381
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the oil soluble additive concentrates of the invention
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their own. Rather, the oil soluble additive .
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proper viscosity, such as didodecy! benzene, can be used. Useful synthetic esters
imeclude the esters of monocarboxylic acids and polycarboxylic acids, as well as mono-
hydroxy alkanols and polvols. Typical examples are didodecy! adipate, pentaeryvthriiol
tetracaproate, di-2-ethylhexyl adipate, dilaurylsebacate, and the like. Complex esters
prepared from mixtures of mono and dicarboxylic acids and mono and dibydroxy

alkanols can also be used. Blends of mineral oils with synthetic oils are also useful.

The lubricating ol compositions containing the oil soluble additives of this invention
can be prepared by admixing, by conventional techniques, the appropriate amount of

the oil soluble additives of the invention with a lubricating 0il. The selection of the
i3



this invention also include oils from hionmass such as
pl ant and ani mal derived oils. The lubricating oils

woreapobz3ossed i ndi vidually or in conbinati on anBCT/US2009/038381
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general ly have viscosity which ranges from7 to 3,300

C@m@ﬂg whsdad l:iypefnGQH?ﬁ 4 Joﬁte%%@:gc&ﬁpiﬁéu&@@hc i-ﬂ%k@anttaﬁﬁ the
base oil can be a refined para base oi l

r gEfaned ohetbbit aveifives Lageradlyl the@ﬁwans@ﬁ)ﬁ et peluble addmve of the
xXxger%&%rig %1 %5}"}%?@% IE% 381%%%1 18? 0? {hg 119\]:61'1 81? (mi? %1 Qg)m $.05% 10

m %e mlwgﬁxgld a8y ptd&&awe mjnla 8.2 tMitrebalv exght $>aiednmusema;s weight of
the hase oil.in this inventio |ncIu exanp

EF AT RRIE HABHTRREH U ARANHEREPIIBIPS ¢ d}t*%%i?h b Bonént of he
o8 DAkl sﬂt‘.ﬁ%ﬁ%sﬁi@n LR b: Gatdng an»L!t 56 %ﬁﬁ@ﬁéﬂd}@l@ﬁ? {ppm) and
Synthetrc oils include, for exanple, hydr ocar bon

SY Rt ordedab! varetiv @ﬁrﬂbh@it qecpres tet Bz, rﬁxmncrﬁ@sembodzmem

‘I;l}e gjitia&%n%m L,gm%i Oidt§%| &g;gaﬁ/#goﬁpcom os t%%. ﬂcbe ’bs When agzaut 530

f;ﬁ;ﬁﬂhﬁah&%fp%mnerl zation of ethylene, i e.,
pol yal phaol ef m or PAOQ, or from hydrocarbon synthesis

procedures using carbon nonoxi de and hydrogen gases

S [ FLsher-Tropsch process. Useful synthetic
M iliﬁmgﬁ?&i*ﬁ)f;{o}i%%s i nclude liquid polyners of al p

oih? gbsing, hhvi miglitddee rrmvcipendwi@aasinq iyabud;_ating\mi%ﬁ habrbopting oil

benze SCOSIt dldo
SanGERETe CamaRgs bt ORS s SHER U EREREY prtieitgars o
t HEdRRILERSLREr s NERASALROXY InbibaetdantaReopoh ¥earbaXYo Brih.
aci ds, as well as nonohydroxy al kanols_and pslyals.
b citi-@ramsres, drtaligiry @g@@wn %finﬁ;afaékine% agents, anti-chatter
p%%h%f&é%&%%}g%%% mf éﬁ%}g%g{’{en?ax gritg %Q%!ﬁx%oﬁ‘pelﬁmm agents, odor
eﬁh&bS%&h&pﬂﬁ&ﬁ:ﬁbﬂMMﬁb&hﬂhE&dof nono and di car boxylic
aci ds and nono and di hydroxy al kanols can al so be
used. Blends of mineral oils with synthetic oils are
algorus il addihe gb%&h&@% b %xﬂh{gk@ SNRASI & (RO Somponents that can
containing the oil Soluble additives of this invention
c@wﬂm@ubb@@r&ﬁ@xﬁdny ﬂmﬂim*u%ﬁ@g Oﬁywé‘tﬁ?ﬁvléﬁth frilie present invention.
t
I ey S RORRRORARS RTRU Dl DGR PR fgoncion
s@ke@@hm@nmﬁn&hﬁﬂhmﬂﬁmﬂkar base oil depends on the
contenpl at ed application of the |lubricant and the

General ly, the anount of

p%g 2Ffe of other additives.
B FESbl e additive of the invention in the

I m&&fo%aal»ﬂgapmhv 60BRORIVEE ONthehrdshe ihAEBh HRMudd dilyl VakKeny!
fromo0.05 to 15% by MEIght and preferably from0'2 to

1&;@@9&1@@;1@1@@&@&5@@@@1} oherde bpoted sulfengpt spifuriagd or unsulfurized
111{?{ Lgizl '0? gxu?r %a% &30P ?ﬁi'x L«!}rog]kcnlx NaBlGnf ”?&95 1%@&&{‘51 Q)? alkenyl

num-con
hy d; oxy aromatic sulfonates, sulfurized or unsulfurized alkyl or alkeny! naphthenates,

metal salts of altkanoic acids, metal salis of an altkyl or alkenyl multiacid, and

chemical and physical mixtures thereof.
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| ubricating oil conposition will be between about 50
parts per mllion (rrni) and 5000 ppra, preferably

wheiezdronbout 90 ppra to 1500 ppm I n anot her PCT/US2009/038381
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enbodi nent the nol ybdenum content of the |ubricating

Oh b1 GPAP ASdehison Wi [ | be between about 500 ppm and 700

rrigm Addi t1onal Additives If desired, other additives
ytﬂgg raReliggEes. tpse hgenbsubiicarion gl piovingiectiliib prdat Exagoples

oi. f S L.Qan. .
i PSSR B JOTRASHL 1R B bl DB D oA
| hirDiahd relvidiespersanteses.r ust i nhi bitors aniicorrosion
agents and so forth. Al so, anti-foam agents,

st abilizers, anti-stain agents, tackiness agents,

t1&!“@&%&@[Aﬁ9§%§tsxac%€§ppl ng point inprovers,
antl -squawk agents, extfeme pressure agents, odor

clonti-rol amj@hﬂt@éummh@nlm kezigreays heniaty Isu%féfd m Thrwosion.

tigxeanga\gnﬁpsg A8 drlg%t t'aﬁ%rtm ggﬁ %eh!%i greo?ug l:i) ng/x?egﬁ%,l o ;mﬁ i¢ %OQ?%K vethylene
| dbfatEadidvp ge@itd mﬁm@ osildx@BGyRbe theyipies qmydwvmptah@ Righer
These exanpl es of additional addjtives are provided to
iAol Pl Privexpipd et nanyl ey beiherp bR ly pRishyARE ofbt phenyl

Vﬁﬂﬁ"nﬁﬁ%g\@ﬁ V%&toci’xﬁ ste%@g aﬁepg&zéﬁx%%ﬁcx%lﬁl Q8 S

be “enpl oyed sent ‘i nvention 1'ncl ude
a@dkwxvemvhﬂnk emplichnonmtdacits |p9l‘vf0@mthve¥szxc sabigi gmeno-oleate, and

e PO herar st OBt riee P R anitgrstgpens

aklseay [bubi@ iRt 16160 0 Qlies acl Jﬁﬁlmm fatykensl 8Nk acids,
aromatic sul fonates sul furized or_unsulfurized al Kyl

oretal Jeanyfathagsd memstsalis, mst apltsy] egviprul @mmﬁ artial
ﬁ&ﬁ 1@&:8'&3@%@!&3@&%&%@ Bl 0 egsiﬂzl ﬁi?&}’cl | tiacid,

em cal cal” 'm xtur er eo t| - Wear
Agents As their nane Inplies, these agents reduce wear

ODV metallic parts. Exanples of such agents
:FIE% g“Eb are not limted to, zinc

dD&xhulsqﬁ&msmh atelsp achihbamatrertn of st ermsisi@an cExmin::sdﬁ migmulsifiers
e S. Rus

n ti
FRoE 068 asgenbio Pl bt apdBi S aohaT SRy col and
W%bﬂ)%uﬁ%@& &8 pdI QR OMRAS] ARyiphenols, polyesteramides, ethoxylated

alkyiphenol-formaldeliyde resing, polyvinylaleohol derivatives and cationic or anionic

polvelectrolytes. Mixtures of different types of polymers may also be used.

Friction Modifiers

Additional friction modifiers may be added to the lubricating oil of the present
invention. Examples of friction modifiers include, but are not limited to, {atty
alcohols, fatty acids, amines, ethoxylated amines, borated esters, other esters,

phosphates, phosphites and phosphonates.

Multifunctional Additives
Additives with multiple properties such as anti-oxidant and anti~wear properiies may
also be added to the Inbricating oil of the present invention. Examples of mulii-

functional additives inclnde, but are not Himited to, sulfurized oxymelybdenum
15



Exanpl es of anti-rust agents include, but are not
limted to, nonionic polyoxyethylene surface active

w@o®atz3988ich as pol yoxyet hyl ene |auryl ether, PCT/US2009/038381
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pol yoxyet hyl ene hi gher al cohol ether, polyoxyethyl ene
NAMIbcaRRBNYd, s8tiheled o@gw%n@&m lm%%ﬁo gﬁé h@ﬂ%t—lﬁﬁ%hm

et her, pol yoxyet hyl ene octyl stearyl

p@imﬁwiehymen@w ‘v@yhd@ph@noiybmiymﬁ@tmw%midgor bi t ol
am:%gtn%e}%@{?%fim c%né‘?@%‘é‘t Ay 5,81“% (ﬁ,%';%%g &Qﬁ%}}%m‘?&%@ % Ies.

useful as anti-rust agents |ncI ude but are not limted

to, stearic ac:ld and other fatty acids, dicarboxylic
abisasitydatey Imgpaysss fatty acid anine salts, netal

S‘@is&@s’i@fﬁn&&q}@éi Shekd ARb @m@&h ds v@&ﬁtk RhoGRED Q%}ﬂp’x Ge Relads of

ester of polyhydric al cohol osphorlc ester.
Dewmm thai FYBPKDW gl ﬂs*mmhewsxmwéur@ sb@t att@umcd @t He lubricating oil,

ar a@ (BELh‘\,’lg \813.}]01}0%; ?rf%fi ég)% {Epnpgr&é%fﬁ g}%r r\féggggi index

p;@iiy@iday hanee gigeab tendbRalyp uiRsRRsitgh YE e present invention.
pol yei hoxyl at ed al kyl phenol s, poyest er ani des,

e%?%@éﬁ?“a‘%iévd%ﬁﬁlk‘wlﬂ%ﬁﬁpm* G ﬁﬁ:,l%h% &G zgg,izﬁ@md to,
B;Q is)’ﬁé&:tﬂé{ér@ Feozli"gsl: p@ﬁ?/{ﬂeé’s Et‘h\/éﬁ? %gﬂ? kiR 08, &Weﬁé‘ '1s%pmne

I'yerectro xtures o ren ypes
paipy hyerss, raﬁyihm sotibecabedis @Fpi}@phmlmmd‘ }Dk‘é}'iSOb!}t}}ans hydrated
Adglitionalmfjric on mod %%ﬁ ded t d
| GHFRCEPPITE® 6PF° %‘?mé'h%ﬂ HF%@@F}‘“‘? VeRFPE" %Péﬁ‘bﬁ%%“‘” jrdex
finigbi@n nodifiers include, but are not limted to,
fatty al cohols, fatty acids, amnes, ethoxylated
am nes, borat ed esters, ther esters, phosphates,

8&@ LEES ?eggang;hosphonat es. Miultifunctional Additives
Additives wth multiple properties such as

alfduir poiit deyrtssame agntalymea rﬁw pepksighed toneyiral wox bestal

t t | ub t f th t i .
R AR R Sy SR e

AeRpRQAturt NELLREHAanS Uk bR df ﬁéé)é'ﬁéhﬁ Bpressants include, but are
enurmll t hi ocarbamat e, sul furized oxy rmb}ébdenum org ano

prodigHid e ﬁﬁﬁ"’@éﬁf@i i‘%ﬁ@ﬂ%ﬂ%d@hﬁﬁﬁ%ﬁ Cy@gﬁrqo@éivmers
ﬁng&egﬁ?&e&& SLDY Y 8.8 T e, A ne- ol ybdenum

‘con ing nol ybdenum conpl exes.
Vi scosity | ndex I npr overs

Foam Inhibitors

Foam inhibitors are used to reduce the foaming tendencies of the lubricating oil.
Examples of foam inhibitors include, but are not limited to, alkyl methacrvlate
polymers, aslkylacrylate copolymers, and polymeric organosiloxanes such as

dimethylsiloxane polymers.

Metal Deactivators

Maetal deactivators create a film on metal surfaces to prevent the metal from causing
the oil to be oxidized. Examples of metal deactivators include, bt are not limited to,
disalicylidene propylenediaming, triazole derivatives, thiadiazole derivatives, bis-

imidazole sthers, and mercaptobenzimidazoles.
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Vi scosity index inprovers also known as viscosity
nmodi fiers, conprise a class of additives that inprove

WO b@I2Ievsi ty-t enperat ure characteri stics of PEEUS2009/038381
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| ubricating oil, making the oil's viscosity nore

stabl@aAs 1ts tenperature changes. Viscosity index

i nprovers may be added to the |ubricating oil .
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u rc N Tower ™ pour poi n ahd’
| Pt Dv@aes, qm}taarmeﬁmcm eisf)ch%ti)ﬁfdf the tinncemi-k@ppt aghof
pour poi nt depressants include, but are not limted
sPESPet hyl net hacryl ate, ethyl ene vinyl acetate
copol ynmers, pol yethyl ene polynmers, and al kyl at ed

pol ystyrenes. foam Inhibitors Foaminhibitors are used
tdnti-€dudwtt he foani ng tendenci es of the | ubricating

o SRR e RSP Rt BP0 Pl
g@ﬁﬁb&)’fﬁﬁfﬁ)xlt@;ﬂdn I@(‘Hd&(xﬁﬁ fah€h £ @@g@?ﬁiég%@m&ﬂ&l&boawﬁ onlthe metal
t t tivat t
ias y o ?Xane 8 H\rrer&s% al ‘f‘éac P O(ES Llidg bu‘tm
FOERETSy APEFPIcs 08 APeroxidenis pegli! mdbapregtit mgakoy el

%Cg Y}%P\t.cdtip eg)h@E$EE§L pJ @ggﬂfﬁi@;‘ §§<1@Qt15ﬁﬁhi®iﬂ)r Qg 0xi di zed.

es of met al activators I nclude, but are not
I4 @ﬁ»maﬁ‘y ene-boi B&kdi-ooyl-bdeipbeprip gy el -ditarebutyiphand), e

ek

Qh@ﬂ&?? sant-sudidhbagg 44 %@i@@xé@&ﬁﬁi@@nmeﬁ@péwtmﬂ&i;i@i%ﬁ}b@(ﬁl?]
products, and ot her deposit Erecursors to prevent them

fh-brrousaglicans-ha %gim@fﬂi by ipRebb deeicpast is(4-
frﬁétﬁ%»%%ﬁﬁy Aphenol), 2,2 -isobutylidene-bis(4,0~-dimethylphenol),

2,2'-5-methylene-bis(4-methyl-6-cyclohexylphenol), 2,6-di-tert-butyl-4-
methylphenol, 2,6-di-tert-butyl-4-ethyiphenol, 2,4-dimethyl-6-tert-butyl-phenol,
2,6-di-tert-l-dimethylamino-p-cresol, 2.6-di~tert-4-(N, N
dimethylaminomethylphenol), 4,4-thiobis(2~methyl-6-tert-butylphenol}, 2,2
thichis(4-methyl-6-tert-butviphenol}, bis(3-methyl-4-hydroxy-3-teri-
10-butvibenzyl-sulfide, and bis(3,5-di-tert-butyl-4-hydroxybenzyl}.
Diphenylamine-type oxidation inhibitors include, but are not limited to, alkylaled
diphenylamine, phenyl-alpha-naphthylamine, and alkylated-alpha-naphthylamine.
{ther types of oxidation inhibitors include metal dithiocarbamate (e.g., zine

dithiocarbamate)}, and methylenebis(dibutyldithiocarbamate).
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| ess oil oxidation, and | ess viscosity increase.
Exanpl es of dispersants include, but are not |imted
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of ant|OX|dants useful in the present invention
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4mzémag%1 gs(ﬁg"ig%ggs:fﬁ ?%Evy gija‘;p?/ ‘ﬁﬁg’%gg% é%%}FSI maills and the like, or as greases

2102 buﬂﬁk@ %he e 1k S (e uRB iR s Aahek kb1 RN dinarily depend
4, 4" -pbut’yUdene- bi s(3-nmethy3-6-tert-butyl phenol),

m*whclé@m Gpyehids eaent bl ESN6 Joipicebihickisning lappngh iicjude polyurea
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6:ter
¢ Hiot St RUERT tetvations ar PRty SR bony s faieg

~dhRyEaxRY TBn el érem&l%rb uf yddaicena yhelir Sidlak hegicammtoi! additives.
bi s(3,5-di-tert-butyl -4-hydroxybcnzyl).

DF %@hwlﬁw A ypeoBRIseETE 6h MeHRTBIeB FE" fH 8F & daialyplrecursor
a’c}:] Sy ﬁtbc sbﬁ%au@&i whi@ h»%H&ﬁlb%Be Qn 9&&9%&&%&%@ presence of

napht hyl'am ne,
aﬂaykdyd)gmemi ahﬁm;ma}ﬂm&@akmglcmpo@ds e furypesacoie catalyst for

O dati.ane LabLbLLof s, nel wde, et o i Bl QSRR Sposidons
ngitihe eagilsdai Ru:Akd e e atRamR) teAPREh A DR omposed in
the presence of hydrogen a hydrocarbon, and sulfur or sulfur-bearing compounds,

e.g., at "on-oil" conditions, to form the active catalyst specigs for hydrotreating.

The nature of the hydrocarbon is not critical, and can generally include any
hydrocarbon compound, acyclic or eyelic, saturated or unsaturated, unsubstituted or
inertly substituted. The preferred hydrocarbons are those which are Bguid at ordinary
temperatures, exemplary of which are such straight chain saturated acyelic
hydrocarbons as octane, tridecane, gicosane, nonacesang, or the like; siraight chain
unsaturated acvelic hydrocarbons ags 2-hexene, 1,4-hexadiens, and the like; branched

chain saturated acyclic hydrocarbons as 3-methyipentane, nespentane, ischexane,
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Lubricating oil conpositions containing the oi
sol ubl e addi tive conpositions disclosed herein are
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al'yst "précursors in on to their use a
I mbemtmttn igros hydddedingesialyEhe reckedsidubhsinangibe iodeoiuble
0sitions. 0 invention ca cat.al
R SR aResh B TOBRTa: BagTaRen hy A5 Bap DuRedise vin
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sul fur-bearing corrpounds to forman active catal yst

f whichylgrwrpasatrid glaschiplr sWiFsoeapesitiens gdls tyertidnmhe
oil soluble additive conpositions of the invention can
be heated to the deconposition tenperature and
desospis edsiifurithenins esgnoed of c}fmmtmgesﬁl aathygroearbomy

a d sulf r sul fur-be conpounds. .. at.
irotaroy st GOTBRREn BIF bRy E RS Cab 1 Vgt Sl bonds

S@ﬁﬁin%ﬁe feRs1 RNEE S LeALERGal TR 446, 81108 dyBRe, saturated or

hydrocarbon is not critical’, and can generally i ncl ude

ansahyaiedcabbigrcd gm@ﬁ}ydmbaﬁy@ﬁ remppunsly chxanplagod parcdig

ot P AR DR P AP B e

aflicOf thultasy, aliﬁirﬁp(&hﬁvbWrﬁ& diexenyldnyiat cthlrehhdndisach

Sf ?%?Elmgctg}twigg ()deésgigdu‘[%g El d @%Ejyf (l:érgpeunds of such character are
methylthiophenol, dimethyithiophene, 4-mercaptobenzoic acid, benzenesulfonic acid,
S-formamido-benzothiazole, 1-naphthalenesulfonic acid, dibenzylthiophene, and the
like. The sulfur must be present in at least an amount sufficient to provide the desired
stolchiometry required for the catalyst, and preferably is employed in excess of this
amount. Suitably, both the hydrocarbon and sulfur for the reaction can be supplied by
the use of a sulfur-containing hydrocarbon compound, €.g., a heterocyclic sulfur
compound, or compounds. Exemplary of heteroeyelic sulfur compounds suitable for
such purpose are thiophene, dibenzothiophene, tetraphenyithiophene,
tetramethyldibenzothiophene, tetrahydrodibenzothiophene, thianthrene,
tetramethylihianthrene, and the like, The hydrogen required for forming the catalysts

of this invention raay be pure hydrogen, an admixture of gases rich in hydrogen ora
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hydr ocar bons as octane, tridecane, eicosane,
nonacosane, or the |ike; straight chain unsaturated

wa@eapel1zxohydr ocar bons as 2- hexene, 1, 4- hexadi eP&l/Us2909/038381

5

10

15

36

35

the i ke; branched chain saturated acyclic
Qﬁ@ﬁ ThAe! RN etaRes, JEopent: rgenerating gas such
SO eg@%?&gﬁy@gi riethyl deegngﬁ aéggt ieﬁlia%%gbrancgkl?'agd
chaiarbassataside ok terey with oV R FG T BREeE “opersokent.
3. 4-di prpyl ~I , 3~hexadi ene~5-yne,
5,5-dinethy|-|-hexene, and the like; cyclic
hygk m&aﬁmg@.mﬁ%aut@pm@bmd mnﬁmmeaqpedﬁs, smibhdiaszms of this
cycl ohexane, g ycl ohexadi ene, q t he H‘ ph i
|%F@W%‘d§€f’c¥f’te§? HEPTEECLD BUNHE TSR A e Of the invention
styrene, toluene, oxylene, or the like. The nore
preferred hydrocarbons are those derived from
petrol eum including especially adm xtures of
pet rol eum hydr ocar bons charag kzed as virgin
napht has, cracked naphthagﬁ*ﬁkgﬁ%%%-Tropsch napht ha,
light cycle oil, nmediumcycle oil, heavy cycle oi
and the like, typically those contalnlng from about 5
to about 30 carbon atéé@ﬁﬁﬁ om about 5 to
a rd ey
LB sﬁ?é’ﬁé@o&é*‘“%?%ﬁ*é%? e o0
1E&®@nk@ about 3000C I n deconposing the oil soluble
OSItIOﬂS of the invention to forma
hﬂ§$3#$gﬁf§ﬁg caral yst, a packed bed containing the
oil soluble additive conpositions of the invention is

contacted in a hgdrogen at nosphere with _both the
hydreesh BEPaniEss uMREr cgreedu Mt ShEaRPIY C Shpatieringeld and

ag%@ ?ﬂy%}m andistl ong ik chrdecenpose pai @Eh%{ oif bublka oo, 90

03|t|on§’o the I nvention.” The sul fur or
sy} fn tob&aae M@ m@a}pﬁuhﬁbdgmm braradt €ized. s make) and water (15 g)

T T s e

totad {mzi R61h Quas FG DEPETAIL ¥olulIEh HSESeatN bl Gra@heated at 100°C
cycllc saturated or unsaturated, substituted or

i frar w1 pddigbeali T Joes c’%maaawasﬂm EREIRBE s §ie JEMAESE [Mpder vacuum.
SamRRyade m‘?hm{a'i‘ pRBOACAG! B Toali iR S“me&% 5 D30y,

|soth|ocyanate di met hyl dISU|fIde
et hyl net hyl sui f one, ethylng%@é ul f oxi de, and the
l'i ke; cyclic conmpounds of Péhar acter are

MeLRyE LCORNRRRE, b iR It ePRRABsentamine (TEPA) Polyamide
A~y abr ear t obenzoi e aci benzenesul foni ¢ aci d,

515 Af&Rd dbtenzot hi azol e, 1- naphthalenesultbnlc aci d,

di benzyl t hi ophene, and the |ike. The sul fur nust be

present in at |east an anount sufficient to provide

t he ré@si medom flask was charged with a polyamide of isostearic acid and

tetracthylenepentamine (10 g, ISA/TEPA CMR = 1.3), diluent o1l (Exxon 100N, 6.6
g) and toluene (40 mL). Molybdenum trioxide (1.3 g, 0.009 mole) and water (2 g)
were then added to the flask. The solution was heated at 70-90°C for 3-4 hours. Sulfor
(.55g, 0.017 mole) was then added to the solution and the mixiture was heated at
100 for an additional 2 hours. The water and toluene were removed under vacuum.

Analysis of the final product found the following: Mo =40 wt % S =3 wt ¥
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stoichionetry required for the catal yst, and
preferably is enployed in excess of this anount.

wEiwareys both the hydrocarbon and sul fur forP@TES2009/038381

5

10

20

N2
L]

2
o)

[¥V)
Ay

reacti on can be supplied by the use of a

sul fur-containing hydrocar geangerpound, e.g.. a
het erocyclic sul fur conpound, or conpqun

d
ofaltelt MeBelsc Isoaioanid Agie { GHSsHIATBE @Eﬁu 5‘5 g&pi‘fmi ¢
pg&g%%ﬁﬁgfﬁgihlqppene di benzot hi ophene,

éeny I ophen e, tetranethyl di benzot hi ophen e
tetrahydrodibenzothlophene t hi ant hr ene,

tetramethy| t hi ant hr ene, i ke The, h N
e e e LR L I 08 i e
NBY¥D RnPYag Y A0aens A At pA MR UF € 79fdigasesil (Hﬁd@nll@@l‘{ 363 g}
hydr 6gen or aconpound which wi || a(generate In sit

hywr sgems (804 mLla Myldrdsgen- gensledtPrge.ghd? Sw %réi water (25 g}
b ! ! T 3=~ ICUY
g%%ig?{%sggl g n# de ‘f]%‘]eﬁ%éi{ eﬂ@%(\i@t}d@@%% nefbd 3 P Pgen 5t4 hours,

|'owi ng exanpl es are presented
i hhisddiaheuiegbE 86 nenbddidirent's aqﬁemimssiwtm,ew&s dan added to the

Séoﬁg%°vé¢&aﬁh£%§§%i%md@%&w§5% kel Aot e i The vter and
0 Lf)-%}- w8t 1 B M OLRr ALyl 0K RAKIC OP\QhQ final product found the
Tetrael hyl ene Pentam ne (TEPA) Pol yam de SA/ TEPA

Ctvﬁlo@«uigS Mo A rBund¥h 8t O3 Midsk was charged with a
pol yam de of isostearic acid and

tetraet hyl enepentam ne (280 g, 1SA/ TEPA CMR = 3. 15),
di I uent oil (Exxon 100N, 9@xghprnrd tol uene (100 ni).

ybd t d 2 nple 5
bt Sothnlcates A1 (i fisdidnoianin (i b Nherte

hea{ egnat cffk 200C,for 3-4 hours. Sulfur (15 g, 0.46
nt%e was g@gn added to the solution and the m xture

vvas heated at 1000C for an additi onal 2 hours. The

ter ol u wer e ved under ,

o paRr Pl DR EES roli, ety & POl B T SOGHIR Spia ana
Sdmh BuSrivdni N ﬁa@eﬁ% Bl /D HAAMOOIK Sy 3§QB$@@I@IE¢ ﬁmﬂie}s}N 385 g}
(1 SA) 7Tet raet hyl enepent am ne ( TEPA) Pol yam de | S@ .
cmi 101@@% (ROP atind Moy e BRSNS 2ch&r ééé Wgiphang water (40 g)

Py AL ARk ) BRI LR 1S &8t heated at 70-90°C for 3-4 hours. Sulfur
(23.2 g, 0.72 mole) was then added to the solution and the nuxture was heated at
100°C for an additional 2 hours. The water and toluene were removed under vacupm,

Analysis of the final product found the following: Mo = 3.6 wt %.

Salt of Mo, Sy Isostearic Acid (ISAyEthylenediamine (EDA) Polyamide
ISA/EDA CMR = 1.0

A round-bottom flask was charged with a polyamide of ethylenediamine and
isostearic acid {118 g, ISA/EDA CMR = 1.0}, diluent oil {Exxon 100N, 272 ¢) and
toluene (360 mL). Molybdenwm trioxide (18.9 g, 0.13 mole} and water {12 g} were
then added to the flask. The solution was heated at 70-90°C for 3-4 hours. Sulfur (8.4

g, 0.26 mole) was then added o the solution and the mixture was heated at 100°C for
21



tetraet hyl enepentamne (10 g, I SA/TEPA CVR ::: 1.3),
di luent oil (Exxon 100N, 6.6 g) and toluene (40 nlL).

woRloyhzBepgim tri oxide ( 1.3 g 0.009 nole) and We€BUSI089/038381
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g) were then added to the flask. The sol ution was

h&@é&ﬁm@hﬁ 7 Qm%QO @hé Qat 3 -hd ROMESe wakdl EovEDubRg vabud 7TAnalysis
was then added to the sol utlon and the m xture

V\m‘éhfh Satlguodict food G« Gllowinsad® TEME ¥2 hours. The

wat er and tol uene were renoved under vacuum Anal ysis

of the final product found the following: Mo 4.0 wt %

S = 3 w %xanrlg 3 Sahica®hMIDCBwokisiont eari c Acid

(1SA)/Diethylen etriarnne, (DETA) mde. 1 ,DET e
ChRoraiT, 1 ORPogtiR COBEEBI Tt ek ML oe ik GERAN o polyamine
S 1gh andudhel iy leneding ali ge foll
(%%Qgéén@%%z/ér%%{%% o Px ), dil uer:%t oi Ia (E)éx%n I QGN, oliowing
3B8mgkiiamd t ol uene (200 rrL) Mol ybdenum tri oxi de (46, 3

g, 0.32 nole) wat.e g), «Lhen, added. ;
fl ask. The sol ﬁﬁbxﬁ&a%éf%eat ddy\‘gf[@ﬁ%%g&é%qgggd%‘%é Afide (Mo
hour s Anmoni um sukémehﬂa(ﬁmgﬂﬁnmﬁmﬁ farmd2atiatn} % aqueous

sol ution) was then adde gehe sol utjon and the
ni xture was hedted “dt"p hegt H3BFT¥AWI ti onal 2 hours.

The water and tagl 9%‘3%“%5?&&&%‘@@1} HRGE Ear¥AGWIMietergent
Anal ysis of the final product found the fol 'owi ng: M

= 3.56 wt % S &) 2.503uk6 ofslkEiarpiienytabalionee Noorsyt
sostearie Aci d V .6} hyl ene
Pol yam de | SA/ Escésri% ;"0 iﬁi&h(Soun p%%%om fl ask

was charged w tﬂmamoﬂ%aﬁhﬁiemﬂfudaﬁost earic acid and

di et heyl enetri am ne | SATDETA CWVR, 1. 2 i l.uent
oi | (Exxon 100M7) éé@b%ofﬁﬁ@OF“élSQ%ﬁ%l‘E‘Q‘édlﬁ‘ﬁ?3‘/m ex amprover
Mol ybdenum tri (? (HSg{deO ihidh,mol e) and water (40
g) were then ad o the tlask. The sol ution was
heated at 70- 90(@)%;:r@nmdwwasahmmﬁngiﬁbs, 2 g, 0.72

nol e) was then added to the solution and the m xture
was heated at |1 GO0C for an additional 2 hours. The

wat er and tol uene wer genRved gsgdesivyacuum  Anal ysi s

of the final product foundthefollovvln? M 3,6 t %
I Lﬁﬁmcatm;? ; Oil Composition Containing Molybderum Dithiocarbamate

A lubricating oil composition was prepared in accordance with the above formulations
except that 0.82 wit % of a molybdenum dithiocarbamate {available as “Sakura Lube
505" from AdekalJSA Corporation, Saddle River, New Jersey) served as the sole

molybdenum source for this lubricating oil composition. The Mo content = 300 ppm.

Example 7 (Comparative)

Lubricating Gl Composition Containing Molybderum Oxysulfide/Monosuccinimide

Complex

A lubricating oil composition was prepared i accordance with the above
formulationexcept that 500 ppm of a molybdenum oxysulfide-monosuecinimide

complex, derived from a polviscbutenyl (having a molecular weight of about 1000}



Salt O MO xSv Isostearic Acid (I SA/Ethyl enediamn e
(EDA) Pol yam de | SAVEDA CVR = 1.0:1 A round-bottom

wo b@el238e& charged with a pol yanm de of et hyl enP@Us2on9ess3sl
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LN

and isostearic acid ( 1 18 g, ISANEDA CV\R -= 1.0),

da‘nbﬁt%[!&u&&dzde( E%é&@n&%%,&@& ) &NPhatt Wb UETES, (36&rvd)as the sole
bdenumtrioxide (18 9 g 0 13 nple) and water (12 g

V\mpbf’t‘ﬁh@m asntredon thistisicpiing®! copisdigiiut i on was heat ed

at 70-900C for 3-4 hours. Sulfur (8 4 g, 0.26 nole)

was then added to the solution and the m xture was

heisd @th@tiudfddedieiahoadeit iord|fodribour wrioﬁh@m@m e Mini-

and tol uene noved U cuum Si

et TpHigtet O YA GoHeT i G Mo R ARG s et
Lyt d g‘EﬁJ{és@Q 11 in-GRERR %bﬁﬁgﬁiﬁﬁmh Wtk Akl s @ds lsteel ball (6 mm) is
conpositions containing salts of MoOxSy and |sost earl C

abhdidpabipar mtiagilgl 6P eteph dpacesdifspomianpload 0f 10

t h rding 1 g |

ACESHE crrRnilay B Reblialf A R O R o hinutes
(M gontserd averd00 fppim b lemhutf:%mmﬁflr@iimnai e )in the \Zhb&’ol

of an ashless dispersant (3) 3,01 wt % of al kaline

earth nmetal carboxylate detergent (4) 0.60 wt % of

al kaline earth nmetal sul fonafg.detergent (5) 0.62 mt %

of a zinc dialkyldithi ophosphate (6) 1.2 wt % of an
antioxidant (7) 4.3 wt % of a non-dispersant.tyvpe
viscosity index inmprover (8) 5 ppnCdRa foamickfflide bOFriction
(Bxarthie remai ndeferinAss @ | ubri cakivmenigihinExanpl e §COF)

( Conpar at i ve) Lubrl cating QO I Corrp05| tion Cgrgsagmwg,@\emgc\,
ViVigR VIS LA REY i - o 0 SHLTELL, © Aetrriyr L,eul nyg Ol

COIT'DIOSItI on™ * -b."‘ in accordénge with the a 8@%
formul ati ons ext g‘g/‘ t 082w %pof a nol ybdenum,

di t Wi ocar ba%f{%*\/ Aé(l}‘lbgf)\I e as '’ Sak‘u%a Lube 505 énf)?%m

AdekaUSA Cor}ooﬁ”ﬁi} B Saddl e River, New Jersey) served
as the sol eIV oOuS o I8 LUQEJA 1.7 0.049

polyamide
4 MoO,S/ISA/DETA 1.3 0.044
polyamide
5 MoO8/ISA/EDA amide 1.0 (3.042
& Mol¥TC - 0.044
7 Mo, Sy-succinimide - 3.104

Examples 2-5 in Table 1 show that the coefficient of friction {wherein the lower the
COF, the better the friction reducing properties) of the lubricating oil composition of
the present invention I8 cowparable to that of melybdenum dithiccarbamate, a well
known friction reducer, when the sali of the molybdenum component and the
carboxylic acid/polyamine component had a carboxylic acid: polyamine CMR of from
about 2:1 to about 1:1. Examples 2-5 also exhibit superior friction reducing properties
as compared to a molybdenwn succinimide complex (e.g., Example 7). Moreover,
Examples 2-3 show better friction reducing properties than Exarnple | (comparative),

which comprises a fubricating oil additive which had an ISATEPA CMR of 3.15:1. As
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3

nol ybdenum source for this lubricating oil
conposition. The Mo content = 500 ppm Exanple 7

W@ Goap2ave’ | ve) Lubricating O 1 Conposition ConkEli/EB1eg9/038381

Mol ybdenum Oxysul fi de/ Monosucci ni mi de Conpl ex A
lé@{}eﬁ&&&i 5P GeOkdia GOTRAS 1 EMoWasHRIGNANAG It radapfotad Ofen the
w th the "above fornul ati onexcept that 500 ppm of a
nMPoefematerox yad kof sl indms pebermiai §aveshpl ex, deri ved
froma polyisobutenyl (having a nol ecul ar wei ght of
about 1000) nonosucci ni m de, as described in King et

al, US. Pat. No. 4,263,152. served as the sole

nol ybdenum source for this lubricating oil

conposition. The conpositions described above were
tested for friction performance in a Mni- Traction
Machi ne (MM bench test. The MIM | s manufactured by
PCS Instrunments and operates in the pin-on-disk
configuration in which a stainless steel ball (6 nm
I's | oaded against a rotating disk (32100 steel). The
conditions enploy a |load of 10 Newtons, a speed of 500
nmm's, tenperature of 120Q0C and has a run-tinme of 60

m nutes. The results are averaged for the last 10

m nutes and are summarized in the Table 1. Table 1.
CVWR Coefficient of Friction Exanple ion aSA: Pol yam ne)
(COF) MoOxSy/ | SA/ TEPA 3.15 0 069 pol yam de

MoOxS/ | SA/ TEPA 0 045 pol yami de MoOxSy/ | SA/ DETA 1.7

0. 049 pol yam de MbO 8y'' FSA/ DETA 1.3 0, 044 pol yam de
MbO S /| SA/EDA amide 1.0 0.042 MoDTC 0. 044



MbO Sy-succini mde 0.104 Exanples 2-5 in Table 1 show
that the coefficient of friction (wherein the | ower
WQ b@TLPP8 t he better the friction reducing proPEr/U®E)/038381
of the lubricating oil conposition of the present
s Iauentiepiignagrparable to that of nol ybdenum
dithiocarbamate; a well known friction reducer, when
t he salt of the nnlybdenun1conponent and the
rbox | rboxylic
Ao R R S R S aa
Exan”pl €3 2 @l ddeexh icbmpo;mmpeﬁmmm & maiyh&anum@duim sgfide, or

Complex. (0. GUSUBIAREIE Ao kBB AN oO R AT 46 005 <) 122

1 better fr|c5j9@gg§g@0|ng properties than Exanple 1
(conparative), ‘whi ch conprises a lubricating oi

addi t i@ whirchmiadviareit SAl TERE OURPs e I&cEion product of a
Asevi denced b in f ug) R
properties §?§yﬂﬁﬁfﬁ 3n“ﬁnm%?%§aéﬁ&db &%%%“{ggr g%ggnuh@
acid to pol yakkyherespoyamaericylionet edmpbikht tlShe polyamine
CLAIMED 1. An oil squbIe addj tive conposition
conpri si ng gonagnenis abeuy2 Kinsf ybdenum conponent  whi ch
Is a nol ybdenum oxi de, sul fide, or oxysuifide of the
general formula MoOxSy wherein x>0, y>0, and 12>
(X+y) >Phe aihdolpB) addisine dempiretiai of dalind!, articdan Sempeiils egntains at
the reaction. product of a carboxylic acid conponent
and a 8ﬁ§?ﬁ@g%cégﬁﬁ8%ent wherein the charge nol e
ratlo of the carboxylic acid conponent to the

yam ne conponent is about 2:1 to 1;1. 2. The oi

6I ubI Shapidipeinbls additye sPmpentiaT oflamm . P hmip @th%‘é mole ratio
~ am de ]
20 ol ubl gﬂgggdx@fﬁéﬂ i&@ Jmé’&%rﬁib%ﬁ 1% ‘}{ﬂ%yolﬁ]ﬁﬁg mﬁ%}’gﬁ‘%@%ﬁ?@l’“ 1.7
chargeiwarlie ratio of t he carboxylic acid conponent to
t he pol yam ne conponent is about 1 7:1 to 1:1. 4. The
oil soluble additive conposition of claiml1, wherein
the polryani REuBRFBAMED Lo, o@tl&%ﬁ/@n&yl BRRREEL Maidlyeniab

the general fornmula H2N(-
component is a pﬂivaikviempciy ammc 01 the general formnla

25 HaN(-R-NH)-H

and wherein R is an alkyvlene group of 2-3 carbon atoms and o is ag integer of

-
L4

fromlio11.

5. The oil soluble additive composition of claim 1, wherein the molybdenum
390 component is sulfurized.
8. A lubricating oil composition comprising:

(L an oil of fubricating viscosity and
(23 an oil soluble additive composition comprising a salt oft
35 (a} a molybdenum component which is a molybdenum oxide,
sulfide, or oxysullide of the general formula MoO 8, wherein

x>0, v20, and 12> (x+vy)>2; and

[\
L2y



and wherein Ris an al kyl ene group of 2-3 carbon atons
and is an integer of from1l to 11. 5. The oil soluble

w@oaotizges conposi tion of claim 1, wherein the PCI/US2009/038381
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mol ybdenum conponent is sul furized. 6. A lubricating

oi | conposi {hon &EMRSHHREn badid afidelidm@fsed WBReRALK BEhduct of
viscosity and (2) an oil soluble additive conposition

conprising a sal # cobexyigyechl GBI ER G had S HSEHBH EO TR TERL

| ybd
Lonar o T or e ReEn? el ol g 08y S Lo f ot
(x+y)>2; and(b) amqambdﬁev\&wp{éymmmdmnnm icompridesi:i.

the reaction product of a carboxylic acid conponent
and a pol yam ne conponent, wherein the charge nol e

raiio of. LG S8, mmmﬁssﬁﬁl%t Q%&E@Qﬂ&i@i&h& Bﬁaivbdmum content
poI yam ne corrponent i s about 2: 1. 7.

| ubri cteilwyiwiihg o@npmﬂ‘tiii@m@ﬁmm @ﬁiwi @PM@F‘@SQGQ piem of the
nol y denyg;gco%e t gﬁp%l ubricating oil conposition

cont ai B¢ Vab6UE" 56"Bpm and 5000 ppm of the ol ybdenum
component. 8. The lubricating oil conposition of claim

15, wherein the 0| sol ubl e |t|ve itio ..
cdnt ent he b “b‘é{“Wéﬁéﬂ T@B)b%mf%@f Wg?ﬂc ¢ o% 3 ‘g@%@éﬁéém’f
for pr ERALL DDA 18%'&&%@:'11% @‘3;' 1t<h,}(§%%%@)@SI tion

whi ch conprises reacting: a nol ybdenum conponent
which is, or is capable of form ng, a nol ybdenum

ide, ,sulfid or sul f.i d
wher of f REFHS 2%98’3‘@&%6? 4 é%ﬁ?i?ea%g% "&@P%‘R‘m{n%“ JegengpmgTises
car boxydat€ng@aci d conponent and a pol yam ne conponent,
wherein the charge nole ratio of the carbog&l ic acid

c 0 np on€lit t & MAEdSBEPLATHENYY MFGHERA 718 capgblitof sommipg a
to forma RLYRH eI SARIALALARIIRRCRION product.

(2) an amide wherein said amide comprises the reaction product of a
carboxylic acid component and a polyamine component, wherein the
charge mole ratio of the carboxylic acid component to the polyamine
component is about 2:1 to 1:1 to form a melybdenum-containing

reaction product.

10.  The process of claim 9, wherein the molybdenum-containing reaction product
is sulfurized in an amount sufficient to provide 0.01 to 12 atoms of sulfur per

atom of molybdenum.

11, The process of claim 9, wherein said reaction of said molybdenurm component

and said amide is in the presence of a pelar promoter.

12 The process of claim 10, wherein the sulfurization is carried out with a sulfur
source selected from sulfur, hydrogen sulfide, phosphorus pentasulfide, R28x
where R is hydrocarbyl, and x is at least 2, inorganic sulfides or inorganic
polysulfides, thicacetamide, thiourea, mercaptans of the formula RSH where R

is hydrocarbyl, or a sulfur-containing antioxidant.
26



10. The process of claim9, wherein the
nmol ybdenum cont ai ni ng reaction product is sulfurized

wo pooam2xoount sufficient to provide 0,01 to 12PGI/U8M0D638381

5
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sul fur per atom of nol ybdenum 11. The process of
claim9, wherein said reaction of said nol ybdenum
conponent and said amde is in the presence of a pol ar
ptbnot €ke progess Thelapn Scwbereipf the PRIVATIT, CORHSPEILFOPRESSS 2
sul rurj zati ' L y | oS . urce

sel ect %&ég imr{girghﬂ?sﬁyﬁ}%%%ﬁé ﬁ:g g’r%gllgg%%“{é gfefa%egéekl,af %Ir}lig S§%h or us

pent asul fi de, R2Sx wher e HRNK-R-Ryds-bicar byl , and x is at

| east 2, inorganic sylfides or ingrganic polysulfides,
t hi oac&tbige %{}ﬁz : "‘ﬁ?mréﬁ%‘ﬁﬁ%%p?gﬁgf SE d{(ﬁ%&» ‘%@rphﬁlag intkger of

RSH whgrg Rqis_ hydrocarbyl, or a sulfur-containing
anti oxidant.13. The process of claim9 wherein the
pol yam ne conponent conprises a pol yal kyl enepol yam ne

h | f I -R~ d
o o R B AP R RgesEs B3 Carbon at ome anc

nis an integer of froml to 11. 14. A product

prepared by the process of claim9. 15, An ojl so|uble
adfdhi ti (& EoRBE 1A CORROFSPRGOPRESPE R TR OB PBHIEE OF
of 1 (1)pya @WM@@&%&%@&BQ@&@R@M i%,frbr'@e:a}ﬁﬁis'(ﬁ f&RRAR1 €

of form’'ng, a nol ybdenum oxi de, su i de, or oxysul‘f‘*f:fe
of the genenalyblonmubaidvbOkBie, wherwsiiiide sl theyge0erabidmula

12> (x+y) >2; an_.am de w i.n, said am de
conpri ses tﬁ%@ga‘gﬁ%%ﬁ’ Brio¢u “t&\gglﬁﬁg {’é?r% Xyt ¢ aci d

conponegnt  apdx@idecladth REdGeIRONSRtiseMIRreddfioh Rerduct of a
charge nole ratio of the carboxylic acid conponent to.
t he pol yani fgbesiisassmonmnay gt apofyapyne copnponent, wherein the

charge mole ratio of the carboxylic acid component to the polyamine

component is about 2:1 to 111,

b



