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6, 699, 492; all of which are incorporated herein by
reference in their entirety. Because of the prom se of
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aspect, to devel op inproved processes for preparing

this famly of fluoroquinolones in order to allow for

a nore Wi despread availability of these conpounds.
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aryl oxy grpups, substituted C5t R4 aryl oxy

groups\ unsubstituted C5-C24 heteroaryl oxy groups,
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aryl groups, substituted C5-C24 aryl groups,

unsubstituted C5-C24 heteroaryl groups, substituted

C5-C24 heteroaryl groups, and groups that can be

hydrol yzed in living bodies; R2 is selected fromthe
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nmonocyclic or polycyclic nonoval ent radical consisting
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cycl obutyl, cyclopentyl, cyclohexyl, cycl oheptyl,
cycl ooctyl, cyclononyl, cyclodecyl, norbornyl,

waomsamyd , tetrahydronaphthyl (tetralin), 1-deCHUB998/051126
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di hydr of ur anopy¥im| di nyl ,” benzot hienyl ,

t hi enopyri di myT, i enopyri mdinyl’, thijenopyrazinyl,

t hi enopyri dazi nyl, |[di hydrobenzot hi enyl ,

di hydr ot hi enopyri dinyl, di hydrot hi enopyr ixm di nyl ,

i ndazol yl , azai ndazol yl, diazai ndazo

benzi m dazol yl , |n1dazopyr|d|nyl benzt hi azol yI
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tetrahydr0|squ|noI|nyI ci nnol i nyl, azacinnolinyl,

pht hal azi nyl , azaphthalazinyl, quinazolinyl,

azaqui nazol i nyl, qui noxalinyl p azaqui noxal i nyl,
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fl uoroqui nol ones that have Forrmula | or salts

thereof .wherein RL is selected fromthe group
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groups, substituted | ower alkyl groups, cycloal kyl

groups, unsubstituted Cs-C 4 aryl groups, substituted

C5-C24 aryl groups, unsubstituted Cs-C24 heteroaryl

groups, substituted Cs-C24 heteroaryl groups, and
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sby aqirectss cmnpmshnag grauipg GO rsiist wvmtg enlheﬂrrb a h@iroSy-sﬁJ@tltuted di-

cSﬁEﬁ %&qw@pa}ﬂncw 3'5 @HRArQ}I}Pég%%ryF elgrdi];({xgl Igtgtp |(f'I or tri-ester

gprﬂ%ph§Hp§ﬁdQMHed | ower al kyl groups, and cycl oal kyl
groups; and Z is selected fromthe group consisting of

oxygen (arhdsutl A RGN A By o BN&IRERES! di- Bler 6F phosphoric
sel ected fromthe group consisting of hydrogen, Cl1-C5
(e¢idal t ernati vely, Cl1-C3) substituted and

un tituted al ps. -C 10 (,or alter ati e
RS (15 Gt b Shio R el EKHR pdichaERoLp Copounds
€dprésenRll bSFotrhBla(1 d@ﬁnmg Japubstituted and

ungﬁbs?ltugﬁg ara( p?gu S, %giCE (or alternatively, C
- (§019] or I@@n@p@bod@ner@thedp@)maj,mﬁ@pnmgslgqnsadﬂgcrlbed herein further

u ryl groups, and groups that can
@§ﬁ§§§ 5%&% B%E |v$ng bodi es. I n one enbodi nent, R

I $0020]| ectl@d ofnéomnﬂabelrgmumd:Qﬁsmﬁtdnng)r@tidé‘sl-zCﬁS {m@wear agent

alternatlvely substituted and unsubstituted

apksr/lprlg%uﬁs ea$tn0%69m@9u% pelegtedomstheegiopp sepnpisgpg of (2)

ISt
R L e S

altar aad i(vetither () -a 1GRyoxat- k@]olstﬂgtedl,d)s estémofSphidsphaairoddidror (i1) a
aspect, ' el ected. fr t he co s'st'n of .

E %Wl':ﬁ%ér LOEYT rsuﬁthpﬁgii Vel " b%‘tg? tagtdecps an
aaﬂweﬁu&%&lt St ﬁir&whbaaamgjcorﬁﬁbsgl& or

alternatively, - cycl oal groups, Cl-C5 (or
al@@dhat |I\v1eloyle @nbaamn@ubsha tlut/@ttloaﬂnd)rqwdabsantantle’ebar agent

QeoR s MegiRRr (0¥ B el B RliRa ok oL bt abimbrt ag or i o

CEMJ)S g68UAS] h§Brosd4ub@itutedl t @ Rt ik edsyor & phbdsphori®racid; as an
or C6-Cl10) substituted and unsubstltuted

hétl@wewaﬂengwtﬁbée fogradubgcating ¢unpesitiet-nati vely, C - C

, or C5-ClOnp9(y; ¢85 SHCEPAgHN dFet A ASHRY t ut ed

aryl oxy gr Oupb T one enpoar ment, Rs 15 serected from
t |[l(ll)23f] oupTlgopséshi N@vediion- @cﬁld@r aaﬂubﬁbﬁt&iﬁg \wehyposition; and a
C3-C5) cycl oal kyl groups. yet anot her aspect Xis

s81cdadprivksating agqiré\iﬁéln@&ﬁ&@t%rﬁgwé?seéa OFS. and Br.

In one enbodinment, X is C. In another enbodi nent, X
is F.In a further aspect, Y is hydrogen. In stil

anot her aspect, Z conprises t@wo hydrogen atons. |In one
enbodi ment, the fluoroqui nol one carboxylic acid has a
Formula la. In one aspect, the present invention

provi des an inproved process of



preparing fluoroqui nol ones having Formula I . The

process conprises contacting a first conpound having
wo-0s0d€59 1 with a second conmpound havi ng For neCEHUS#008/@51126

produce a fluoroqui nol one having Formula |, wherein

the first conmpound and the second conpound are

represented bywherein R1, R2, R3, X, Y, and Z have the

nmeani ngs as di scl osed above. In another aspect, the

R lnfRgRe A g, BREIML AL - vhich s used in a

p as di scl osed above,
Ca0023¢ priapane craselahélitnthea cPmnpeaduiereéicaet 0bedFdriula (1) or
publ i shed European Patent Application EP 0230946 A2,
whpepulp §149) habx parateebquali ts entirety by reference.
Fj’dozﬁfa €ond %@nﬁddﬁﬁémcﬁf@%ﬂﬁﬁﬂv 'r%}ﬂes%ﬁ{eﬁwbﬁl tdrdufa (1)
prepared by a process conprising: (a) reacting a
cbopouiadl ) s nis Fqpnhtalabont OM t h an equi nol ar or excess

ampunt of orthoform c acid ester in acetic aphydrid
RS0 11 an% ARhadper thst SPIDYGnECTEFsCRtcd By Hegrrula 1)
r €8880L $1a)Rbs A dBAPBLBONE ahdn hEal t@BGut Rr om about

room tenperature to‘about’goo OC (preferably, from
ab@l6] 100n06n¢ cenatipdimertt5the0 Qmpamda repiresented oby albmoul3@1)

i_nut es 24 hours t roduce a ound havin
FoPHaFa G nai by BaeBall LS EspddnaoHAdi ng Forml a
X[00¥74h an SGUERABSGM@E /LAEERS iRWPbiHenB cBRtaANABYAL 1 to about
having a formula OO NH2R in a sol vent conprising an

allBobroaboup e @pam § orabpuindlo drousojeabl §tomse conver t

th nmpound. having Fo & Xl 10 c ound..havi n

AT satone, BbPtaicht Ry e BBl FEIREUERY RSP R goout
Xtd abduiti30aof hbmitilae adbalt 2@, s9tedoass eneb&r|28cdaglsbrf 4toMms.

t he %{oup consi sting of sodium fluoride, Eotassium
f 13 de, Ingeite embedigient RYorIndgans phoyf & &0 gapyt Zo|w@beyt 10 to

f t G St [ e,
d%ﬁg%ﬁéﬁpg?ﬁ%ﬁﬂgg?%%ﬁhggﬁ§%§8Pf§§?§e, and sul fol ane a
t ¢003d] at UFlee compdend ahferrhulaml aboor@uld g iadiodds A0e salts
oC %preferablf, fromabout 50 O0C to about 150 0C) for

of rRI TIPARhEM e g P PRIATE SIS 30 ITHIADE 8RS XPBltutsy thereof.
howriche LAbLPAIAAMERRE NRikATPEMRL RRVING Facmik&alibhatf®rimary
conpounds having Fornulaé X, X, and Xl | are shown
bemowg. wherein R7 is unsubstituted | ower al kyl groups,

S Ltuted | gwer al kyl. oups., unsubsti tut.e - )
a @%{1 roﬁ’gaﬂa@Fs al er“ﬁ‘é‘tai% el 5}““@51/ CI4™M "y 1&&%0%@5‘“&
Cprdgy®dminey | Qrltiiigl, 0upS-ctiS MRSl dHined C%‘i%éetﬂfﬂﬁkxylamine,

groups (or alternatively, C5-Cl4°, or Cs-C 10 or '
coclytmingnaifbdedacytamincsasopahas spdnfafly ajpiagpes porctylamine, n-

al,ter jvely, - . or - r C-

SURSIMANLG Lo lSa il o g hlpinG, - Tntihacey e, .
abtedeatlamaliey, adb- Clldaming. C5-OERE;, 0scfd - GIE) ; amidtsn include
anot her aspect, the second conpound having Fornula |11
cspMBETHrBpar@ilable EfB 2PHPSORUST BardBUCIEN ABEGS frroducts
= X . b -Fo

e AR A SR RS A IR D0 UL & g SR, Bmeen
A@grssiongenJOLCIAameeBAE, Apne SOH(T1 WidcenS aRe | AegamnaSBt wherein

al., Synthesis, p.614 (1978); and M Saburi et al,

Bifiq let éﬁ%lggﬁ@rﬁaﬁ‘gﬁm g%hle. }aé@, grﬁﬁpm@m %%@s??e.yh tallow, or
Theag 1ebgisences are incorporated herein by reference.

Al ternatively, various azepi nes having general Fornula

| [00324n DexgmEpared sagelle dsergntaryt heninet hodsdei dimtatsddmine,

in.H Chong ef. al., J. Ch oc, Perkin Trans., ,\Vol. )

1 DGR ShpBpy asmine pad TG P SN e amine,

E/Giheplyﬂabrlnm, t 8 meliBiéthg tantid€02) sthmdtylamMal t oNefnetyl-1-amino-
avai l abl e a

http://ww. ch.ic. ac. uk/ ectoc/ echet 96/ paper s/ 054/ ndex. h

tm Electronic Conference on Heterocyclic Chem stry,

June 24 to July 22, 1996, visited on Decenber 22,

2006), using appropriate starting materials. The
references by H Chong et al., and by J . Barl uenga

o o, o o o -

o

T

o

T

o

T



Formula | is prepared as follows. One nole of the
conpound having Fornmula Il is reacted with about 1-5

wori0889489 t he conpound having Formula 11 in aPGDUS®NL/051126

such as acetonitrile, dinethylsulfoxide, or the |ike,

at a tenperature in the range from about room

tenperature to about 100 OC for a tine in the range

from about 10 ninutes to about 7 days. Adter t he

- S950hna! AFaPSEE AL B PR, S TG0 s b

sfélichgiiics quanid pipeatling, pwetaa;m@ea@pﬂnmqmo,hnauch as

net hanol, chloroform ether, or the |like, to obtain a
cHOS] pr Jerrerpleshef cierderspr B 18ckdei firigebuybpmine,  tri-n-

by co to
r eg%st%]lei [ zt;f% |d% %%ﬁloebt a:tllﬂnmhghl?@%r o%ﬁgg%/ adtey! Ea\llllleﬁ and
Fdrmulh@ldleylhmn&r(oﬁtrhmenmmmnt of the present

vention, a fluoro umol ne having Formyla_lV i
@f%‘aed Igsopa 18 (ﬂ | @NHFeSt E%Sufﬂ{mné\f, ﬁgmlxture

F@&%b?esldf éu?ta’f)ﬁaiﬁ)&gre\@"otf I?lnﬁﬁ@é"{nciuc{% (?Pbl?ﬁm%e about 11 to
compound having Formula V in a solvent such as

aekowni4 rcaften diomsst oy | tstilafpxilldd, promatyhgrdupise (iatn samine with
er re in . the range from about room.tenperature
30860 1 S e el B R TRES, Ak gEPH R BB G an
Ma i EFithQbBRO Y tof abEM D2t QrBE PSR ch Wy INAhAG groups.
Forrmula VI. An anmount of an acid or base (dependi ng on

wekhererxandes P sartige alkyl neimwrpestnenjicdrdsutsti-butalanine, tert-
0 S bout
lhwﬁ?n%l tglltyq%quglsll%%gu%ﬂ %olljil éi%ﬂ% ?ﬁgmégmfrlhe? te@ c?e%g/lamme
agded és()ltlhtﬁnfeﬂ@wclt}ﬂﬂniﬂe)(,t tﬂtﬁoﬁ@cy@&hfnﬁw ftet-téth@lccylamine, tert-
BI itting of the QrElrotectl ng.group R6 fromthe
pRSTAICEEAHRS-n o tURRCBAENEUPING n ISHeCEAPRMNNBALINC.af fBd  tert-
t a base is added to the reaction mxture
tgb%(%%%g%al@?%e HF and HX acids to their salts
(@3]t i nlyg qid dnsbabimant & psefuhinthtuer ef avasikeeds "Fromene® §1R" or

exggg[@geét%ﬁqgte%gt U giggggg Wi b roduced and sold

p%&'ﬁdh‘f'ﬁj& f-IQﬁs %’f@ﬁﬁ!ﬂ%resbé/f 6il {63@1@%1%1‘&1%} Ay timary arnlnes and
chi omat ogr aph y or by recrystallizationto obIt)al n

f KU8rto§ii2ntottoarg aﬂa«hpmgndimanuhas IIGVpedtlrvekyne enbodi nrent

th npound havin al rm ha ticular
O o Snt it bR SR T ok B T AR BT b3, 8 éo- or ai-
f QhleainRenlf Ga@i-tORts thofkdD. Thishenirhts imenyihalikathl @aNe divalent.
protecting group is disclosed in the above schene only

f 600371 | ushor an¢ \f:@ltmgim@@teéhe atielr oprtbe evtthhdonyrineipdes élrﬁhlum
b d i C f th 1 I n rou

P SodiSe gl BLAE SRl NS BT RRNGINL ! SO RGO RB: 2ipc.
oi[()(li!&jaml@ symtdﬂefddsmeﬁmheen&rml ef tﬁmqﬁds’ter 1@10rmﬂntws lithium,

used protecting group for the am ne noi ety i's
t SORIEBY M Bn yragnes iy o) Zingh ki ongpmbe dimeny 1|h§ “metal of the
yq%@éc/l anhydrous acid catal yst, such as HO to
yi el qtgﬁgsy%\l%eno group. Still another exanple of a
p{@3dgt i n‘[g gmeoteplbfodrmdnhet ancqunlnoi @ioptils when the compound of

fl.uor eny t hoxycarb whi ch can be

FBERH () e SHAF RO hs6! st Bf § SroroselEat metal
ampoav 2. R o 'eﬁib%ﬁlmél{t M BRIl ©3€abdu? Btwhén ANOLH/Pound of
aspect a process for preparing a quorqu|noIone

cﬁpbroulytl (|19\,1mm¢tdiaalt|®é aFoyatehtanétal. conprl ses: (a)

C ti a co avi ng,, For mu

oA eGP REPRR LTV PRl Sr ARl i pnd g is in the
rm&ﬂa@%ﬁ@wgbd@mtemer ature to about 100 OC for
atime fromabout 10 m nutes to about 7 days, to

produce a conpound having Formula Via(b) contacting

t he compound having Forrmula VBa with an anount of HC

equal to about 0.1 to about 5 noles per nole of the
conmpound having Fornmula Vila at a tenperature in



t he range from about room tenperature to about 100 0OC,
in a presence of nethanol, toproduce the

w0 bawsoose nol one car boxylic acid havi ng For nmul BCT/ES20881651126
(c) recovering the fluoroquinol one carboxylic acid
having Fornmula la. In yet another aspect, the crude
product can conprise a m xture of enantionmers of the
conpound havi ng Formul a | or enantioners of the

Egg tl:?lgo\r/reﬂ@erngmggﬁm%etn? the as t f ?'ormlgﬁamé 12 1$ %‘ e ofo a metal

tlitﬁl@tllg%qllaﬂibare&f Qine, @rtqhhlleﬂ’o mpect of the present
i nvention conprises ;%e sep aratlon of one of the

e hd43] onelnsonst erab%#l@@et brSo%ﬂy@% thybeidslhicrig cgpal to “about 0, and q
diss @Jaﬂcﬂ%&ﬂq crude product with water, and

recovering such an enantioner fromthe aqueous phase.
Tiresekarsao Prepaad Gohgrouad pé Cormfilat (¢ apd Esentlai (heent i on,

a ess of pr i.ng an_ena r of .a
f|l‘ﬁfﬁ%iqu.%|08ﬁeefﬁ§9ﬁhﬁbenﬁoﬁhﬁuﬁhgpfpur TR salt g9t a phosphorus
C@@ﬁlﬁ&&ﬂdngbtﬁmfeﬂkﬁfauﬁgﬁp rﬁdpﬂ%@é’ésn&)nﬁﬁ‘fsmg Feddtind 4nh aﬁlne with

second conpound havi ng E%rnu I a to produce a crude

](::naltrﬁtrl(Ormhydrom leqhsneltadail;rmstes iof ghmpaqm eeres & (Oi) atpinteaphorylated
uoQr oqui.n avj ng For recovering the
bﬁ%@xg ]ﬁgpgﬂgﬁk 3?@?8 8?“%5: Q%tlng the crude

engyys) ONefhi endM ohBYdEMERIUthe! SAOVGETT 8 dhMrbLy-YsBfutddO di- ester of

produce an aqueous solution; and (d) recover the

e nberphoreacidmayrhe Prenasrdoyud h@P@ﬂﬁ@OW@@BIﬁg For ml a |

fromt tio 0

of cont SEETHEE RaS PR ent BB PP T sghFfcib SRercon

Wati@rani aScobal, td &amOdifnod- aadtoe ﬂp@h@&p}fa& dskera range from
about roomtenperature to about 80 QC, or from about
r oom t Eiparasting therrbosplisia cssw with ap alkyleae |9gide, to form a hydroxy-

eqhadi EN i b Sh gph%hc%%t aefing the crude
enanti oneric m X Wwth water is carried out at
about (0 suitieppke aydm&y stibstisted ldi-acsadr et plsptecic, acad is reacted

ess aof E%ﬁ arlnF an enantioner of a
fWﬁ YdiitHo Re¥l -ng Fornmula IV conprises: (a)
COpuAFL i NG (ﬁleférﬁ@dlrﬁ&ﬁm%] ﬁ?drﬁﬁ%'sﬁ‘&tlﬁ%d@ - st o%ﬁ&ﬁﬁorlc acid
third conpound having Fornula V to produce a fourt
cofqﬁmh mdﬁmhlengeaétﬂdnul laaSVI anc¢ boreohy acpaangg tshap €ibabave, with a

.ca ting a, .. .

cPEBPEg it Bl Rip B Frin RS B dipstippd di-or
ph@-dééf& of phbsherie g, | A eIt Xbitd 8n @hine and/or metal (as in step
f I uor oqui nol ones haV|ng Formula 1V, (c) recovering the
ckilidebaisant i oneric mixture; (c) contacting the crude
engfyH OMef| eGoVe
TR oSt Shboh I S E Lol Bt teast onee
enatt, cqﬁﬁmaniz folnewéd bo m@t(n)hﬁf@taaallmag iwith dnCaniiié and/¥ metal (as

from the aqueous sol ution; wherein X has the neaning
Ai D SBY ADEFeron FRaBIRe it WV OC PEgparcdthy? pfocess comprising

c g&tf&%hg gwt H@psc([ jigﬁf %H@'Hl ongr i@ )ﬁ(ng@u b&d ‘Mfl{)om}/‘g%gﬁ J(0),(ih),

carri fure ange

ramdn @ienpet ptid (@), o, (E)bomti 80),06% (@r(iiﬁJ(IDr(HMl(),u(ii),Omd (i), or

ST B BBORAG “ohctinuie. @hAM AR n NG aing (R). as
W3k Bhed Sb@rri ed out at about roomtenperature. In a

further aspect, the present invention provides a
plAsd s fbrdlﬁfceqmalembgdfrnmﬁ tyuicactianpwduatyitiskdoptl avt % to

TS RRPSE SPPERSAY o RARRIT A BB RN, g s

t 95 pVtOdUELthd s@@imﬂﬂe@l aﬁiﬁﬁé' a8 of@ E)Hbﬁpﬂoﬁ@\éom?ﬁﬁhc{ &the invention.
halogenatlng t he conpound having Formula XIV with a

hal ogenati ng agent to produce the fl uoroquinol ones
having Formula |I; wherein R1 Ps selected fromthe
group consi sting of hydrogen, unsubstituted | ower

al kyl groups, substituted | ower al kyl groups,

cycl oal kyl groups, unsubstituted C5-C24 aryl groups,




substituted C5-C24 aryl groups, unsubstituted C5-C24
het eroaryl groups, substituted C5-C24 heteroaryl

w@e@apsi7sand groups that can be hydrol yzed i n PCwUSIP08/051126

bodies; R2 is selected fromthe group consisting of

hydr ogen, unsubstituted am no group, and am no groups
substituted with one or two | ower al kyl groups; R3 is

sel ected fromthe group consisting of hydrogen,

un titwt | ower al kyl gr s, substituted lLower

AT o r ol BN mPitneg it U8 oif oty i HER 4t e mono-
apkesphafy @UHASphospigt iddt @ tady@S ofadBeAXY:10 to about 10:1, or about

gr osgjs, unsubstituted C5-C24 argl groups, substituted
Coomaabguf b lgopapaut LiaduBsh iof abed Icb- C24 het er oaryl

gk , bsic} e . h r yl..gr ,

IR, | S Bl b T TRAL G B on ghe amount of
Cph&phoausy limxyepgii popsikylensubxsdd touthe dndtio~ G2d/or di- phosphate ester

het er oaryl oxy groups, .substjtuted C5-C24 heteroaryl ox
gpgaﬁg,@amﬁl&%%e% b foeird tRyahodi %é]d qrp omlpﬁ'gl 10 about
bgdi.es; X is selected fromthe group consisting of

hal ogen atons; Y is selected fromthe group consisting
ol@31] O InneSbSnentaallyltRe oxideeineiudesRethglege lostice gropylene

| 6P St KIMTRLERES Etibae TREBaRr T grilipas hydroxy-
aRebsEMEEPAL Kitbr dphUfshorieA6id4n iséF $%) i@6tuees fvoam 4 he
groug consi sting of oxygen and two hydrogen atons. The

c ndsinhend sabPainmagk sékykenel oxidp |inclades K \angr bighprowkkylene
bel ow. n i rocess. . far prepari :
CRLENAR A FAEPOE 5 bk TPE R A eBES g gR i cvro
C @AgNPphSES acifl dn s@pMifi piakivdgs Broaddrranitd baamise thekAvh@ox{Nes are
w th a conmpound having Fornula Vila at a tenperature

i fesp Melatlegden icarHorsenditiebom t enperat ure to about 100

0 ' ' ..aboui: :
) i oL AU AT AR PO P ccimens
c N @ariiethdutrag a tréeetion iuapenatuteau iamgngdeosfrabbat 30V/IC i dtoua140 °C, or
ch] ori i ng, agent 1.0 odu he_ fl ugrogqui nol ones
hﬁtﬁlﬁéagéﬁﬂ%\”ﬁm I (E ‘_{rg#’%to‘fﬁeo 1O atk?@‘r"(g}pe%gorrpound

hay3%9 FOrilpfockVd Imay HR caa?ri@(['%@tatqfe%iﬁgd BARMRIre! Qtmospheric

about 0.1 to about 5°noles per nole of the conpound
hawismgreFor ghgva dnosplatricapicesyrer dnume ¢mbadiment Hpepfocoss may
about rgigmtt nggrahur.e t o about .100 0C hn.a gresence

oP® FREHARBI 2T FENHPBEUE B PRV 1T FBP 5 BIHSPEREC BEFBYRy 1 i ¢
agookspavi modeosiibd Emleat thanstobeks i5 @e@rduian tah@nert atmosphere.
f 1 uor oqui nol one carboxylic acid having Forrmula la. The

c BrpansothaviHab lFonaii] dmoxpheryiipgludyyitrogane ayaan, ogrmixtures
sho el ow. I n one enbodi nent, the chlorinating agent

i s selected fromthe group consisting of sulfuryl

cpdavel] de, IncBiftrémteembbdiedrg sttie cdlkylena@aixiddd Rba@insanlsbut 1 to
the like, in a suitable solvent, such as chloroform

dirbomtol it Hhae 2 Rc#tque Sadt dibOHeRHAMBIONT &t fiahep atogpy In one
t Bfpbliltfent THE SHERR &ML fihaﬁgé n&hg‘%ﬂe b&xiGar rp'r@%rl% oxide,
at a tenperaturein the range from out to about

1060ty0o vkign, bhenistuaps oficredill. odn ek srgbodmeat thedlkyldne oxide

in i qui dnmedium, it may be preferred to enploy a
té‘ﬁg%‘ieéiﬁi’%yq%&%?“dt?han the boiling point of the
SPA0Mt ) 1hodirRRAM tendtfd it Ba Sfhet AcRAWondBnd A6 1 tdabout 30,

yet another aspect, the present invention provides a
f buebagui tecibone2haori abgurd terabeut| 18 dagborpatoms. pr epar ed
b appropriate process di sclosed herein. In sone
e#%gganen ‘fBﬁo%PéggégengFﬁgﬁﬁwg%Q t invention has
aqyusy] agephOMeshdlhRaPbOsatfatél schmaadaicd. U. S. Patents
5,385,900 and 5,447,926 in that such a process is
sinpler and does not require the last step of U S
Patents 5,385,900 and 5, 447,96 for the attachnment of
a hal ogen atomto the position 8 on the conmpounds
having Forrmulae I, la, and IV. This step requires the
use of an excess anmount of a hal ogenati ng agent such



process, which would increase the conplexity and cost

of the manufacture. Alternatively, in sone other
we@pdpsad4Tent , a process of the present inventi oPCTIEHS2008/051126

advant ages over the process disclosed in U S. Patents

5,385,900 and 5, 447,926 because a process of the

present invention effects a reaction on the materi al

having Forrmula XI1l, which is nore readily avail abl e
an re econgmcally . orab t han, anot he teria
IR P R REE R, BT AL AR SRPAASE ARl oeranol,

Ohohdtics, f doddcnel, fdodeca@ul neldeesolcarcthflcustd, pentadecanol,

effectively against the survival of mcrobia

patwulgerol. Féepidasnod, ep@deswebunastapessnal Felor alcohol),

I Ve ) t antjp crohi g r .

f B RO e o T ¥ of  suitable

Galishpb sicludeefdrasdaarpla, 4-snthyle®s-pBaandll, Bscthythickhtd, isooctanol,

St aphyl ococcus .aur eus, St aphyl ococcus epi derm s,

SSFEPWEIWp é%PfStreptococpus faecalis, and M crococcus

| YeRAG! Ktz elsp 1|e§5Ir Wcﬂ%&?cfr{cﬂéﬁ?b%&iﬁd%ﬂ@;alédﬁb'ﬂs Aclude Alcohol®
a

Escherichia coli, Sanobne yphi, Shigella flexneri,
PS8 lto0nn a'slcaler Gy i/ PdE and Kai dil@hal®nd@fori donsartor dljghanol®

et gk e o AP o PR RROLF P Y BEERAEEY swson:

a@@@}@ 61688 Epd® 8Lh of HiRy1e0bHoRatdiR I9AVARD79, Linevol® 911
5,447,926; which are |ncoréprated herei n by reference

i And Haohanel®i 22tly ofASh¢llohGguiialh ok ebrfponded puepdredlilan;
bbe%n%fac{@ taﬂ&io‘%{)l%'o??-?e%khﬁk%a fnaor\])v Pl% B%S gylwae]tllegs Lﬂfo%ol@ 7-
an antim ¢robia conp05|?|on 0 top|§a1, oral,
SY$taadiAcropsl® AT of UlgindKubi@ethar adm ni stration. Such

a conposition conprises a fluoroquinol one conpound and
ah082di pi Espfubppingsringhude faging alts @fianprémpmt pBHIC, gssccondary
can,: ] b N MW h g
CbiRE € RALD Ath?r BEIROMAARYE T BL dot e eslfibrion of
duscfhbsmtheabodefinddoabosxanpl e, vari ous exci pi ents known

in the art can be used .to for e a iolutio ,
S or 3 s Aptiwear.and e CSSULe A
t

S cH—S O v, S or
63 Anf dHOERAIYIRAUNP IR AHTRAHAG JBLERRAIRA RYtIRPYomprises a
met hod di scl osed herein is particularly suitable for a

t cemtantional peehpboiuwsngntavel japdatri axtrenor pEsavergcnn afmixtures
i@£ecH§ons of the eye, ear, nose, throat, or

r E§PfYat ory system caused by bacteria, including, but
Npodagi Ndinl ot @ehtlo@iméMoske bGtiestimy diciepnsesh aRo¥Re of a
I n one enbodi nent, such a fluoroquinolone is

f epmvAndoasl phasphemys epHveal #ACOSHIAMOPLCSBITARERGS.

Zmy ’ d?f:f r?ﬁté%%%%’dirﬁ%ntg,elthe C Inlv 1H§091%? Lé;hieo(r‘slphorus antiwear

ment's 0 resent i'nvention have
dasd/or kedeim pilresurorapgni Yprdséntvin b rargappleeed arel g group
those skilled in the ar a equi val ent s

t that man :
mien s ptend PoAROUt LS b ftRiaPeRS 10 Al ov AP Sis’erRyabeyt 8 wt %,
”@g&tt@%ft%otoy\ﬁt}om’%.twg%zae[ngi' %\ﬂ)uftg)o(fg W&Aﬁte L dblolit Qn&gt %; of the
scope of the invention as defined in the appended
clhairmatidglddmipSsiGoAl MED |S: 1. A process of preparing a

f I uor oqui nol one havi Fornmula | .or salts thereof, the
ot el DR, oS eRo Rl RIS ant Vra g S URE I agent
FHRUA 4 Inoftfohic@ pREGHRELC @%EH@&H haviaRandQaub@al dosphorus
to produce a fluoroqui nol one having Fornula |, wherein

t hemppud otjui tlsinothese tiseloked gboofspouns an andng kadt of a mixture
segcond ¢ oun r epresent ed .hy wherein Rl is
S8 SRR oHRS (BUE FBOGERBe sy e ShouT afpbium salt of a

unsubstituted | ower al kyl groups, substituted | ower

al kyl groups, cycloal kyl groups, unsubstituted C5-C24
aryl groups, substituted C5-C24 aryl groups,
unsubstituted Cs-C 4 heteroarMl groups, substituted
C5- C24 heteroaryl groups, and groups that can be
hydrolyzed in living bodies; R2 is selected fromthe
group consi sting of hydrogen, unsubstituted am no

R " a o o o o



group consi sting of hydrogen, unsubstituted | ower
al kyl groups, substituted |ower alkyl groups,
w@ywBogd7ky| groups, unsubstituted | ower al koxyPQr/uswes/051126
substituted | ower al koxy groups, unsubstituted C5-C24
aryl groups, substituted C5-C24 aryl groups,
unsubstituted C5-C24 heteroaryl groups, substituted
C5 C24 heteroaryl groups, unsubstituted C5-C24 aryl oxy
88@5&0 Su?ét%ﬁlteéltn&g 4 oheC24th%1r1y| R5¥e I RURed  abave metal

eroaryloxy groups, su St ufed

Cara@ﬂdhﬁio@h@s’}ﬂml@&Mn@ﬁp@lﬁﬁqyllﬂ[&pgﬁt@U@ﬁmli’tﬁies&ﬁﬁebﬁ
hydrol yzed in living bodies; X is selected fromthe

QJLﬁa Cond; Qi qai@bqshmﬁaﬁ @@éﬁna@&rﬁélal Phospherysedttigipas ppgitreme

WS SR L RELTELA Rim by Bon St GF mofn S Tbhosphorus
hyompgend, unsichdt dialityddithiopkosphhicyla g’ﬁenapsdlalkylphosphate and
subst it uﬁlgd |.ower al kyl groups, and cycloal kyl groups;
aRdxresstherqobet ed from the group consisting of oxygen
anﬂ)éS\]VO leldBf?Qee@nlfH(ﬁ%nt he Iaﬁvﬁﬁﬂ)ﬁﬁﬁﬁhgg lfblrf'j“é Iﬁi‘n‘ﬁlwvealr and/or
V\,herel n Ris selected fromthe group consisting
hydﬁr@gemre@m@@gsmtbmqlmdﬂse@l ragtdl lsﬂmélgblsltthtqnhe@plaﬂt«yl The alkyl

st Rsalslis oo PP fimiEhe 3 ped St PRisehe Shatainine

uas&hsz td WbRd zlmeéa%&aawmsg hediAged g Y RHPASHIARr Ffadarbons is
be hydrolyzed in living bodies; R2 is selected from

t Neffipianigo qose Hiei mgtabidialkgldibtaphasridtanilnelgrouhenaetal of
amn £ | kyl

me %16951%??3@89?10@%8%3@%& r‘wﬁ ﬁgl'i]y rlgélblh%\% rlféz(igils le%t %/ divalent
h)ﬂﬁ’l’[ﬂlen Exeipld& sfibstiiably eﬂetal@dlﬂxbhﬁdbbsbdﬁhﬁt eplotabsklyﬂrl copper,
groups, C3-Cl10Q cycl oal kyl gr oups Cl- C5 substituted
aRRICTRSUBRENEIT e bAFIBXPT gibtipsin @5@ eamksq%@?mt ﬂteeahaﬁpélorus-
u d (aft ¥
ugéMﬁst | 2% E{:@d gtdére%gegyp%gzrlggﬁgiﬁ ?%ﬂhé# %st it amtpl%s of a
anditabis utist |d1alkglj>haslyﬂame<)ofmnorqfsrreartd a8 IZDBR) gfakkdbr ZDTP)

fro he grou S ad,.F, and Br. 3. .The .
*tfﬁn of el nidint %ﬁ?@l?pgwlh §ltg&pg€€lél}ft?’rorﬁl?%e di-(amyl)
%RHR) ﬁeﬁﬁia%é 'ﬂﬂc Q1f1 (b}éd&%@mylbﬁ%d)céuﬁﬂé ﬁ&éﬂh‘d’éeedzﬁd"‘al (heptyl)

unsubstltute al kyl ‘groups and groups that ca
hyidhtmlpjma‘dlartm | 7i0¢ ngiHodybs; dithipshasphatet edinfer o¢n(t2h@hylhexyl)

R O S SN S LR

g Hﬁﬁﬂ%ho!f@lalt@ siak e@ﬂ“—@%d&éﬂgy dlﬂﬁoﬂfd@id@at@ 0n$i S tdiNgo dtlcylphenyl)
cycl oal kyl groups; is selected fromthe gr oup

cdﬁhl@ﬁlpi*téla@ﬁ, ch @r@lelﬁylpb%lawﬂltlg@lsh@phateammwures thereof.
c S t dr,o9 e 0

?Hpvé#e %ﬁlb ?ﬂg&ét Eh% %? cog%a %hog_é'hsor{gs; ra(rt"l%e atn%l/c?‘ Wtreme
t prg3elinat ur agémt a liadigéesf r om ab@nﬁtalr oomytdmehsﬁphw@ha& or
about. 100 QC. 5. The process of claim1l, wherein the
sfiéﬁdé‘?caélaﬂtﬂé@'tpihﬁ@ the first conpound having Formul a

h t d or

i :[1 a 9gr udg&pr 1lCJHcth rﬁéﬁ)%%gu %gﬂgénq%ﬁglntd Fggﬂﬁgp#léé‘ipr}rllﬁ%s iididdes a

oftraight-uloaio gui snbtaonkedalkiy hgrdepr mudyalit allgidrote apstmanghtseham

further orpyi se washi n r dissolvin he crude
oPbAGEANSEE A NGEE BETOLD: B Ca0E0th OB4UABSI Fde. and
sydpioant i@l | ynd e%ﬁl\b%airﬂ&uanth@nqgldlr&m%ylfrgmubheof the metal
aqueous m xture . The process ‘of clalm wherein

t Idellbxleboxpﬂlateecﬂo\aermmgsdme eyt gm're)r fFhenmatkyé gquueduplcally

rri

orBOBLS PubTapaBPuGH, IANFERT Bt EniPhy el Wy 20. o

| Wb @it @@Jatb%utm_@rc@ﬂfon db@smet hod conprising: (a)
contacting a first conpound having Fornula Il with a

third conpound having Formula V to produce a fourth
conpound having Formula VI, wierein the



fl uor oqui nol one having Fornmula IV, the first conpound,

the third conpound, and the fourth conpound are
wo epsesent ed bywherein Ris selected fromthe BCDUR2008/051126

consi sting of hydrogen, unsubstituted | ower alkyl

groups, substituted | ower alkyl groups, cycloal kyl

groups, unsubstituted C5-C24 aryl groups, substituted

C5 C24 aryl groups, unsubstituted C5-C24 heteroaryl
bst t ut C5 C24 h teroar un .
oupi amcpalﬁs %d‘h §tr?1§ atn “qr. élrangfl &,ﬁ{ey rﬁu'pg include
sedeemle& fy[ %bf)ﬁ?bgfymulﬁkbrﬁﬂnﬁbﬁﬁl | Reptof, deyydr @ decyl undecyl,

unsubstituted | ower al roups, substitute
a dRg¢cygr Bidssyl, é%mfavkmen@d@eﬂs ew&wbthe@tﬁd@eﬂ mdepctadecyl
hﬂﬁ% groups, substituted | ower al koxy groups,
stituted C5-C24 aryl groups, substituted C5-C24
al[(}072¢r oupisg cymﬁ:uﬂkpl gml@dln%ﬁdlbhél&mnmabyiangsr oupsm about 5

substi tuted C24 heteroar grou substi tuted
che ot Jr%rbe&a@mu pad l%rﬂgg?rtm g0 tepd oai»gwt 11 carbon
gLRMRS, unsubstituted C5-C24 heteroaryl oxy groups
substituted C5-C24 heteroaryl oxy groups, and groups
t f8A73¢an eanylds of yiredydlic dlkyi gpubadeleds cXclopestyl,exycbrhexyl,
fro h roup consi sting of .hal.ogen atons;
SFORbEEY T om gy oup. SENYSTTRETRY. G madlylgglopentyl.
S@eth@bgclfhtymher ei RidéthiyeyeRIpeatyed fr Omnteﬁh@l&ﬁ%w?clopentyl
consi'st1ng of hydr ogen, unsubstltuted | ower
gﬂmlp‘slcycégb@tt}’h uted | oveethzloxglohgkvups, and délyléthdéﬂ}’l@iﬂhexyl
lected fraq h consi st

eﬁet M d:y%lo %F%lgr ogen & oil Pcygfogg%’l(‘:orrpr i g élgquy(l)lcycloheptyl
pﬁﬁﬁ@tﬁ?&@cﬁﬁbp\@l ghetiplciiaytydokepitol, ahd dicdiy b 16heptyl groups.
wher ei n conpri ses a protectlng roup that is

K|

céidl e olrn pe&naRdimenty the sttigh 1ﬁo°fg peshedrlkenyl group

ﬂ&fl&(@s GO RRLA n%‘@bc%d?% JOOELHOEP3§ ﬂg6\% taBo 2() carbon atoms.
surfrcrent anou a cat al yst and at a con 1 on
skbmpianef the elkbeylt g@upl mahmigebménylh@emeoyledtema@rl, heptenyl,

gr oup fromt up, produce a.
f PESPBGUN A She ﬁ%‘g’ig Uediiiah” riv/decgnyﬁhgu&ps@éls tegpdecenyl,

chah@idoenyh Gf’lre%c[bcgnﬂlls h&Rh 8B, fh@ %b{ala&&{y@ %Fbup
consi sting of hydrogen, Cl-GC5 Subst i t ut ed

uf@Uist i tlnt ek ahkgdimg:momlpfsarydxgi@m mwdlasatlhkgd hgvmg pdout 6 to

C6:- C u tltuted nd _ynsu ted ar

cabity et 0PSB RS Rtk SR Rty BE RS or naphihy
gIe0mes, AMCHH@ hiRksdifnkat theairyd olapsdg eh Y@ alkiyD gt duypl mmg about
bodies; R3 is selected fromt grou p consisting of

hﬂdﬁoo@tmlt 61 cgbon hemp t Lﬁ@dnldﬁfdo nBalgstlptkivl @gown kyalude tolyl,

s e e R P el e BRI Eipy pheny

anelptg[mebgzl,l t ut@ttb}&lhyl ghonyaphersl; C deféygihlaﬁyll t utiedbcafishenyl,
unsubsti tut ed heteroary and C5-

| :
sd@%@qwlmne@al shiethyipaemg Fitblhlttﬁélagﬁ?}S}IaB%?h%bl@B%Hﬂ% i s
ed ro he Nshst i
n| t ro 7ghenlillll al %/I | %ﬁg&ﬂ&% {h% E&E hygﬁocfa? SlllghOSphate o
sdilgdiredriylphodphetegmnoludec o Immta;lt daftgpfof m@ho-aﬂgyl ahdsBrate, and in

ss of claim?7, erein RL js selected from
CHRo b T DEB RS iR LR et ey eiseb eubst s ¢ ut ed
angb78ps ubgt b iU ado@ntent 19¢ AR (ﬁnﬁe%&upﬁy&marwﬂme@ﬁhate or
hydrol'yzed in living bodies; R3 is selected fromt
gddmdrwmlsylphq)sp@atﬁ 15C3- mbeowylcntoaidtayll, igr owplser R@bodlment the

h | al k d X I d
¢ PR R Gl RO B o BR O B Ry s o)

and Z conprises two hydrogen atons. 10. The process
of claim7, wherein the catalyst is selected fromthe
group consisting of acids and bases.11. The process of
claim9, wherein the step of Kontacting is carried out
at a tenperature in a range from about room
tenperature to about 100 OC



12. The process of claim9, wherein the catalyst is
hydrochloric acid. 13. The process of claim7, wherein

wo b@s®eep of contacting the fourth conmpound w PET/EHS2008/051126
cat al yst produces a crude product conprising an
enanti omeric m xture of the fluoroqui nol one having
Formula 1V, and the process further conprises washi ng
or dissolving the crude product with water to produce
an eo m xture, and substantially recovering a
R oreind ot adfeoubin xioP. Y HEGEOLMedlee o
oaiwd%mﬂﬁ?hama&i mctiiRs sdlemiifinm, eatyven| Mghgnbsium, strontium,
enantioner, fromthe aqueous mxture is carried out by,
r EBFOyIHAY |ifoPatcoBalt, nisKels ZHic dis degdy rmiraspass, i var. or mixtures
{ bnacaauhnolang anBRME k@Gt dupavi ng Formula 1a or
salts thereof, the process conprising: (a) contacting
a[@sopouna bawicnthoddmont ehel hanvbriibh Ehosph@an nebn@odindgincludes
Fornmula Vila at a tenperature.in the (%an e frogm%bout

r GBFPPRRel Hi (ANasRROTUL BRMS Ry TRecaR OXIGEIOR MEALF P alott The
1QomisME %OEII%&QQ bmpolRY $nclid@sPL Pg&ébﬁit@_e@{%ﬁmé) WAHsphate ester,
having Formul a Via, wherein the fluoroquinolone having

For miktur¢sathenebft hé roorepdaimded Hescriptiofr@irtht aentibaic picaphorus

d Vil ted hyTl TLE Anti Agent
- Bt TSR S fige Thap sorer Elarers PREBTRRGT3.
Theogan es emt od VBB digent ShAh@Snd SuIRBf aPhoFRIrud86MpoaRd other
| ubricating cg&osn tions thereof. The invention

f drantibpsqiisvlosesshdrem, a5 described ot USubtentak | Mg d.
f tanioes priovio _ o+ or B o
20000 Cori Y EERRNieRoPERT RSP B R TR PHORR otter

agemt tho RAGKERBINED GFe, ity BNMEPHIONW Y £450dde dnexadipléheto 25 of
I npor t ant E)ar aneters influencing durability or wear

r &5 Bitapich 187.482vi ces enpl oying a | ubricating

c itign.d : '

L b e B e A HERES b B RIS cqmpgund other
déhanc ethovd t bisalppedprbatee iy 08 ectdctionurpteductarmprepsed from a

caonditions of | oad and speed, However, many of the. .
pﬁagméP%@Oawt% 4P TERCtER VR FRRNHT 6T 4d bEpledhis reaction
CRRSRICD S WRBLH rea P8 &Jﬁh'ﬁﬁﬁl@ﬁﬂoﬁ% el LARRM@lor lower ester

concerns, the presence of su ur In antiwear or
exvhewe lpvedsugrfiasidboutvie® dtwub8conmibmgt [leesibdaetbrabibteut 1 to
I n_addjtion, n f the sul phur-cont ajnj .ant i wear
o8 hette o el &' sty Fub” &8 RO PP B RRG of the
Sp&6l)eSThd Gfolidd @ 1ides laHkilipaatié BPoxaaeBPSistyreRs oxide. Examples
contai ning antiwear or extrene pressure additives ‘
hatiusgfudnerseadas, inghideh cthayensl 9sidse rdepylene mxade, t butepe oxide,
enyj t or eval v ,SSl .t h . i gher .
© AR MR s PP RS R R JBY LS BRPEmbodiment
| eigd slatidony mppgliche @sidd 0PRRElykolsaddivie aniphamnylyeblst g ing 1
antiwear or extreme pressure additives enEI oyed have

g

ato pRewt 1oy Grout i2) to dhgut &d 0&abpahe tBradwehipecaspen atoms. The

: ‘ ; ‘ ‘ .
SRR LB QST oA EATARCT RRREAL Afeons ng
f arathatspafsSichstingthe sane esudesccibed osilof. Phent exabptse3, 197,405

co r_ corrosjon). [0003], Drivelin ower transmttin
b8 St eyuling hsere i Sl ERER aindd 0

[0084] Conventional Preparative Example 1: An example of suitable

dithiophosphoric acid based product is prepared by adding phosphorus
pentoxide (about 64 grams) at about 58 °C over a period of about 45 minutes to

about 514 grams of hydroxypropyl 0,0-di(1,3-dimethyl-

14



especially axle fluids and nmanual transm ssion fluids
(MIFs)) and grease applications, present highly

we baBloet1igd ng t echnol ogi cal probl ens and sol ut i BCEFUSHN8/051126
satisfying the multiple and often conflicting
| ubricating requirenments, whilst providing durability
and cl eanliness.[0004] US Patent 3,197,405 discloses
Iubricating oi | s containing am ne salts of

pﬁg@gﬁ% %&r%&’lt %{egé r:}ﬁb%tg:rrf ﬁtgegae}a{c ifig! e{iﬁl%fdimethylbutyl)-
Eﬁsm@mdlaﬁ@d ROk Yrbs UD $ Bi rholle€ B f prdB8ERY ki8¢ at about 25°C).
osphorot hioic acids are useful in lubricating

c&#ﬁo@%mbﬁqgs theatadowt crévoahﬂSmEaforpél?%r #Fandauisy g with a
Uonl 855518 IR LOBIETRLC LT s
6,1 882 GB3weighS5thdBBHoruandbhit PattnbyAppighc aulphns, and an acid

2005/ 0143266: 2005/ 0130855; 2005/ 0107269; al | di scl
apum@ag?géﬁgmegm@g?“éﬁgﬁgent metal salt ofaa | SeT %8

t o opRRSPHRIdL acid esters, (ii) divalent nmetal salt

of —a phosphoric acid ester, or (iii) mxtures thereof
of0085] ania qrici gmb¢dIoL6] thednbuquery tympoditiow trthdyecomprises an
desi r abl provi de ant ar _agent .and bal anced .
Bt Gt dbRRb 1% RBC HaBagTBIdPF OB esulphide
Pe¥RbritEL RS MHakt bRG o@%%&l%u?hu&f eRa8ia2BR! EGAPOUIHES or mixtures

wi t hout the disadvantages of known |ubricating
6ﬁﬁ@§?t|ons The present invention provides such an

o QR T RRE %, SRR LS HESEip g v
i BMeabquomrtawgde@p @ohdiftin € af aBGutCOR@ORI {o slsbut 10 wt %, about

rising: oil of lubricatin VISCOSIty
SQ hit 2 ‘r,oeeg)ogﬁ]lgézvt 4] abayit Ogl Wﬁe(gtq .ii ouf 8 w 4, and about 0.25 wt

hys d} phoric acid, or
(/?apé&) osp 4 gfategbﬁcgﬁg§§gﬁ%%??§%ted di- or tri-
e dherdiofolpbospbond c aC|d [0008] In one enbodi nent the

i nve provides a_ lu atl g sition
é‘?vﬁﬁ]" ﬂl’gx ey of doidipiale 489 H@e %gwrﬁptoa}n%ﬁ&hladlazole

syl pPhyifg o‘iﬂe@? afpiRef,Saht Bfdrdeahly quréﬁ%k(tlﬁl%t '2t5JHﬁlGﬂercapto 1,3-4-
dl-ester of phosphoric acid. I'n one éenbodi ment

Heaqilav@nt adrydmcrwbyiéao—aububnte@iaz |5|=rgm¢mﬂp©cs il t3-érthiadiazole, or

COBRt et e Sliebmek S hkBSsHS R Rttt L Aimereapto-

hy dy-9xNragdiilstd tyipi@MlydfornP byt formiMs hedulMurPROSHRR I between
aci d. [0010] In one enbodi nent the invention provides

a2lubimicraantng . &dnipéiiazodn uagnpei Birmgoligemes| obfwo or more of

| ubr osity; and a sul phur-free am ne salt

?gdtﬁ%hzﬂ %?ﬂé%conpound obt ai ned/ obt ai nabl e by a

STOIRENTS cmﬁplss B0a suaablei thiiddarobntarepsiddiinelddeedt 1€dst one of

a hydroxy-substituted di-ester of phosphoric acid, . or

(Ri gmé?r@%%l HH3A0kE: e Sr@la}%%pt%bét‘hhtbtaéeﬁzel ok dimercapto-
er, or 0L o] n .

T R

c@h@ﬁﬂshmgmzah oi | Tﬁpwauylaamhhg wwsﬂdﬂetwnmmdamn such as

ani or net t of phos rus.c ound

Ot ddtieitony® Aahharizofe P R BYGararbg Iy N ed 2 Axcimgreanto-
A1,R88hia0eBrRNAEAt Ly hlydBtady U QAARIANED 90%Rimercapto-1,3,4-
contai ni ng about 1 to about §O carbon atons; each

atiladtazgjeoars aommenigpetitient,| with Ryshdovarchylo-ldrobthiadiazole

most commonly utilised due to availability. In different embodiments the

number of carbon atoms on the hydrocarbyl-substituent group includes about 1

15



each R is independently R H, or a hydroxyal kyl
group; Y is independently R, or a group represented

Wh00BRORD) P(O) - CH(A) CH(A) - (such as RO RO P( €1ZHIS2008/051126

2CH(CH3)-); x ranges from about O to about 1, with the
proviso that when x = 0, R is a hydroxyal kyl group;
and mand n are both positive non-zero integers, wth
the proviso that the sum of (nwn) is equal to about 4;

b
1 S8t SpabC2usapbl 25 LTI, L G00abHRE B abbuctc. o

fasmuﬂgx@&ﬁxmmose total provides conplete valence to
satisfy t with the proviso that q is in the range of
ab¥#o10. 11nt@ea%1mdlmest (g thagriegolp campeunh sihe 1yactign product

of i g#gn%]_h\%tﬁ %ﬂ%ﬁd&l@lﬁ%%ﬂ%ﬂfaocﬁn%?% ?Rgﬂﬁdgzﬁle [ engplncludes

e | es a lubricatin
oamatl@ll tpheol odigpeinsha gtkyhprooipl coafaihsdirieasatbog 6, ¢.g., about 6 to

I,.Scosity nd a alt of hosphoy un
é%r dsEhied E@&t% tg abpu ! 1 eebad [APTY- aTﬁm@FEpﬁ?P geludes an
anfichyd@t&nth g%o%](qﬁnf hy abbutof caraMast8RR_IdYdn erdehlypde synthon,

oontalnlng ab 1 to about 30 carbon atons; each
anachRas gorogdderyde anmiehdeatdlhzgol@ chygooedy Mmeludgr Z}laﬁ;yldlthlo -5-

S%uh%%tw[fé TiaEarEm 1y R | oo PR Lt niggiazotes.
IBQ@hen%&hﬂﬁ{lﬁ)i-g{egﬁl?kb -f5 3 BRUREA RESDes @chh as 2-[5-

2CH( ); X ranges from to about 1,
phenty 58-hydsaxyphery lrethydthicd-5-mereapks it é»@é\hna@llazglpbup, and

re both positive non-zero integers, with
ﬁﬂX%¥%ﬂﬁg%that the sumof (m:n) is equal to about 4.

[ P@udR) | ninaie @ﬂmﬁdmeﬁmﬂletthﬁdidmmdn@bmﬂdw1dess & least one of
| ubrijcating osition conprising: an oi

| abirbléﬁﬁtr@tsolﬁggwﬂt Jp4-thirdiagoly| phurzﬁr@lé(t%fﬁ]nﬁéygia‘lhio) 1,3,4-
0thigqiRBARPLOS H%%&P?H?ﬂd&%ﬁ'l _Qltg!%)‘dﬁdzﬂ?eb' e by a

process conprisin S (1) a
hggbgggmggpstltuted di - ester of phosphoric aci d; and

[ oxygen-cont ai ni ng i norg osp or

é‘h%"&und g Ot rRLRG BER R 1%%58319 (‘,Non%o hdhe afdyplphide
r %ﬁﬁ&dd“&s hiea aGixelire JHMOSRROUS- GRFAKAD W bihc®Rn@YdiRents at
[0014] In one enbodi nent the invention provides a

I Idawst eladutnip woriposi el lsastcamt i68i w20 ahtlei polybulphide molecules
ubrloat|n i SCQ d.a sul phur-free am ne salt

of %% BHEYH %8¥%§(€§W5%6W®a8 Bt ned/ obt ai nabl e by a

PIE0R2SS cmmﬁb I$dulghidd RRRIENY saiph@icdrpddid pSlybllphidé iffom oils,

a hydroxy-substituted di-ester of phosphorlc acid, or
(ﬁﬂw”ﬁubhﬁ§ﬁhpp#ﬂﬁ®@ﬁphWﬂkﬁﬁy substituted di- or tri-

h o]
R O SOTELLR L PR holRecFy BRIy I suen
day intifciabB{is, latdgils tyapbyylag dsterb Imndédl ¥@lnh BEpkkeid @16018015 and

! %a?[‘[}! ggals rO]Ig‘ aliphatic carboxylic acids (e.g., myristyl oleate and oleyl oleate),
and synthetic unsaturated esters or glycerides.
[0094] Fatty acids include those that contain about 8 to about 30, or about
12 to about 24 carbon atoms. Examples of fatty acids include oleic, linoleic,
linolenic, and tall oil. Sulphurised fatty acid esters prepared from mixed
unsaturated fatty acid esters such as are obtained from animal fats and

vegetable oils, including tall oil, linseed oil, soybean oil, rapeseed oil, and fish

oil.
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conposition disclosed herein. [0016] In one enbodi nent

the invention provides a nethod of |ubricating a
waleiosed4768® devi ce conpri sing supplying to the BPET/USi0081€51126

device a lubricating conposition conprising an oil of

| ubricating viscosity and a sul phur-free am ne salt of

either (i) a hydroxy-substituted di- ester of

phosphoric acid, or (ii) a phosphorylated

Sty St hosphori
X(?d’c?%)f [ quhfj PPrYSgﬁae 1(2 nﬁ%@u% tOletleé genr\llxéeﬁit ?rgn pr 8]\}?1% range of
QaIRHBOUTRE alishtt OidaNly Buddncabi MErdiayite bOMNI THé OlEfins in

supplylng to the vel i ne device a | ubricating
cORpodNboEMeabnytanngbAt §i o otboulib}q ceihery AfPHeosilny other

a@&bggbr&&ﬁ%gﬂ?ﬁ? E@\ﬂg?;ab%fu 5h§ a ?E?P%ﬁZJ‘?l(a?)%hg? eté gggﬁt 9 carbon

aatofmﬂ I cbm&ne(aﬁbmhrmm e sﬂbhu@sfedaolpﬁnsmbmdas anocstpﬁﬂrdd:rlved

resent é ormul a éﬂﬁg For nul a Ela wherein A
APTORY, n.en eE &5t PYRtERC BF MiXHIREBEEPByI  gr oup
‘[’6“965' ni ng @r@é‘rﬁbédlhf%naWﬁo@@ulﬁﬁfd@%nﬂﬁ%@ aeﬁ’cﬁpolgﬁﬁ%rlved

group are independently a”hydrocarbyl group;” each
R‘frorns polydepemdsby kyowy tédhnuquea Ehl}/@ﬁﬁnyialdRer@ldcibpye Y

RBZ‘%;*E( )ndoelg—l%%b?m tﬁ‘? gagﬁﬁ i%diﬁa(%e E&l tetrasulphide,

2GHpEH8Yed mothylanges of roQ8ic 3RQHL siPhRudRAUEIK élpﬁ@hbh duhurised
prOV|so that when x = O R is a hydroxyal group;

adtbenteasd Slﬂpblil‘ese’dodthii@B¢Ittﬂd/1én%d’qﬂIﬁEKt§ed rﬁm@gm sndyjulphurised
r h f to about 4;

(Eﬁel@ &\& Isgd&ulz?sl’ éﬁl %’r%oﬁlélpg lgéac:wdrog rggrg orus conpound

obt@hﬁﬁdmﬁhﬁatnable by a process conprising: reacting

an amne with either (i) a hydroxy- substltuted dlester

of 0¥ds prisrone empadimsnt the jubyicaHas rewpsitoggiurther comprises a

h)ﬁiéﬁ)&y m?ﬂ?ﬁ“%r' tItﬂt(ﬁ nt € botdﬁﬂlelﬁ§t§1r 1fct18€ %(P(Hﬁ%f fs present in

aci a su ree amne salt of a

hydtamgeysslahsdlﬂmneﬂe @IreuIESd)IEHlstﬂfg @fla)l&phd} wt %ado dlbout 5wt %,

0018 nbod t ot
E;P'a%@]%i V@o%f}gelmaﬁt %‘g%?"eséﬂq %5 'o/o iR 8%'9 f S ¥, about 0.5
FQit 1@ abb@) 2. s[thoﬂ%%nél RpORel %‘v'i"%’% %&Et 1 he %be GBREUtNY05 wt

conposi tions described herein further conprises a
gﬂé&sémnh@dkehé%ofﬂ@dabm04ungnmmpnnﬂnm,nent t he

| BB Gner B T S B v btfo Rt R GRSURO R By csters

offat(y’a\) adll RRdcst r 86n-BBTdIed Shltly QfpoRidRROSKYINdS fatty epox1des
conpound, t he compound of Fornmula (la), and (c

eitkoaylated gaétthmﬁ,yb@atﬁsitalk%é@ted|fattwﬂénes@ﬂnetal salts of fatty
ph hgr . c. . h hor

g@g Pattgu%ﬁ‘@é%dl Ql éﬁetal S?Itf 9P %ﬁ( gtsélrl ?t%s Igrnag also be referred
aco ds aaeaﬁg@m),lmear salge i @wnoalbiee (neay alsbulbrr matrledlgo as a
conposition. [0021] In one enbodi nent the jnvention
pgigvrgfélé) A RORGATIS AR} gréaéiﬁgts of carboxylic acids or polyalkylene-

polyamines, or amides of hydroxyalkyl compounds.

[00100] In one embodiment the friction modifier includes a fatty acid ester of
glycerol. The final product may be in the form of a metal salt, an amide, an
imidazoline, or mixtures thercof. The fatty acids may contain about 6 to about
24, or about 8 to about 18 carbon atoms. The fatty acids may branched or
straight-chain, saturated or unsaturated. Suitable acids include 2-

cthylhexanoic, decanoic, oleic, stearic, isostearic, palmitic, myristic,
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conprising either (i) a hydroxy-substituted di- ester

of phosphoric acid, or (ii) a phosphoryl ated
whyasoxyssubstituted di- or tri- ester of phospdiDURI08/051126

acid; as an antiwear agent suitable for a lubricating

conposi tion. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

[ 0022] The present invention provides a |lubricating

corrpositi on; and a nethod for lubricating a driveline

ed.aboy, ound 1

FH Rl B R0 5P amiu T fhemend AW Sy Be matura

r pmcﬁ@madwbpaﬁﬂbﬂmbﬁvé b, pearfreroimylcard bi) aﬂuaNext @fbb’ﬂoﬂ In

to about 1. [0024] In one enbodj ment t he conp

r OPF 65RdEBeHyh S}t P%}d(li)ol%? A nwhﬁn(méble ﬁ%rén szf pgnetal salt,

g}ﬂ%l:al tﬁpoﬂfetaq PP (ge!é] Pe %?1 E]t e Sr c}u ts include
d represented For mi or mul ? zf)
hascraeguadd hm-aben]bhsé?i p@ddcts. Mplé&) a&b@wrb&ed[da&ﬁﬁﬂl salts
e enbodi nent the onpound rep ent e For mul a
(11513 RosTeoPIRIF (0 2nChell APERIEICS S Lg%oa%n% gesgnted by the
equalraf R)rﬁﬁ@é&nﬂ@leﬁt@%ﬂ\?vhéh AN EBRAYFBNm e 213d c‘%ndeznsatlon

i ndependently contain about 1 to about 10, or about

t praabottindydarthabo ptepzrdmwatbounmnwambowtlamumry[dioszespndary
In one e odi R_.R and,. i.nde dent |

RS0t by by et e Rt 1 FBeRaB e fgrm of an
Oimakeytiné th@ c8h@HsaBoh IR 0fbAMRiId [VOB2DHiakin®@ polyamine
enbodi mrent R' contains about 8 to about 26, or about

16ughoas b aely gy coepadysnine] 3int encapywhedingng sha Sictiaromedificr is
[ %23% d-gﬁ$at10%§%8H?$ o(}’faf fF %r %lcﬁwgtﬁ)ab% t E% omélbgut(&%l atoms, and

ues am n

ampmeyallaylbﬁé bb Biayhi AT an€, mqfarmmaxu ltleeS pfdaiaee@f isobtdaf@ ac1d with
enbodi ment the primary am ne includes a
éertfqegwerzﬂppfy}@mm% primary amine. [0031] Exanples of

pr%pyl l?n Ifﬂrb re%ﬁb Hnas th cf{nUﬂ%l %Mrlgm&‘?udes those formed by

uty am ne, hexyl am ne
bitls>- é’mﬂl‘ehydthquﬂ i Inelrooet lyy laranneundndithl ad ecy | amignegent or an

as well as such nm.nes octyl
ndBSA- aftiRELC ﬁ@e@{fpaml%of e B¢ %ﬁaﬁﬂm@und is described
nipex@deeyl afhPReatHRC %@/@’993 6@ TG B8R dOQﬂo%Xla min &20061 B@fentors

useful fatty am nes include comercially avail abl
fﬁattﬂlemrhahels Bakér asd "TAptop e pptagamhses, pt éltﬂdt sThe friction

SHHAY B S D e o s

Ardpredenktt, b FRE fordn AN AR AR ENOFD, WheERIM th@ndi ert e cach
designation relates to the fatty group, such as coco,

olindependaatiyoy drogarbylegroyps gf @Ub@st 1p0s )] caEkz@rrptOérss gid R is a
Sﬂg{hﬁgl n&?g%’]ug)a%f? a trﬁelso hlpocu ng %r%PH%,tt&Xé %{na group formed by

am ne,

dkl@%rﬂﬁh%on%ﬂk@i@hﬁfbﬂﬁalkﬁﬂ geppyﬂhmnghea hydroxyl group thereof,
net, hyI et h){l am ne, ethyl butylam ne, N-nethy
YS! RF@P@&%{V:@)E@@@%M&%W&W igrkxqgnples 1 and

Z?S@?i@ﬁ@?ﬁ’ o a ke Fa s PRI ARD B30 ol one

oémﬂaedtrhaﬁwhamimids afnec Ihydi@xty_talkyi mdeumh rseprepared by reacting
ycHE g@g;t,nl?aélﬁ ﬁ]té(rcﬁrodﬁl&gé/tgcaggig,eﬂOt-&h Caél{)ﬂ wit an 'amine.
[00102] In one embodiment the friction modifier includes a secondary or
tertiary amine being represented by the formula R*'R’NR®, wherein R* and R’
are each independently an alkyl group of at least about 6 carbon atoms and R°

is hydrogen, a hydrocarbyl group, a hydroxyl-containing alkyl group, or an
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di met hyl ol eyl am ne (Arnmeen(r) DMOD). [0034] In one
enbodi nent the amnes are in the formof a m xture.
wE2@spd4es9 of suitable m xtures of am nes i ncl uPET/500&051126

amine with about 11 to about 14 carbon atons on

tertiary alkyl primary groups, (ii) an amne with

about 14 to about 18 carbon atons on tertiary al kyl

primary groups, or (iii) an am ne MAth about 18 to

g?rglgltbes cor&(a?ﬁlrll?go%llgltnggsrbglo)g f téert L ar etall k(iydleg I‘lp },?any of the friction

amdieBerd nClasdabe@rih [mlwt@mﬁggahdaﬁbﬁ POOBIBTEOR,in paragraphs 8§

tert octyl am ne (such as 1 i met hyl hexyl am ne),

téF 1ddey?- amine (such as 1, 1-di methyl octyl ani ne),
]ﬁ)@g &f@ Qfivodififcht Hftt fr?cqﬁﬁyﬂlpmffé? includes a reaction product

c am ne, tert-octadecyl am ne,

t ef ta- ﬂﬁtdic&xaﬂqarmhmm (e, diarndotmirted ot Ak gdaeviicantide. The friction

[003 ne enbodi nent a useful m xt.ur of m nes. i.s
dﬁé fdga ROMPPUNEY PLERREA Y Prpmeratip Fxa ?%)Psmw of US

apng{Agsﬂg&&ﬁlé@@&@§mgh produced and sold by Rohm &
Haas) are mxtures of C 1 to Cl4 tertiary alkyl

1[0011&@ almmserabmﬁlmkat th® f@ZElonemdlamynaIIWIS thodenderived from
nTeeSaF C({y&}(ﬁﬁla ca% %!Jicqgrg)ﬁgl %g?t?gflf rer&lglVg]ﬁlﬁte thereof with
rrﬁﬁalamn%almn@l ur@ﬁe&hﬁr@@f fritflo®NehodNRadi JBBind & least two
netal ion is divalent. [0037] In one enbodi nent the
miydiocerbyl reronps. afadhosontatlinges ldasthiabayt $odiiben atoms.  An

PR AL o TRABAE: AL LA RESP L i pyoric

matlal orl &N alkyt kuelesicl dnhitide vﬁﬂﬁtriﬁlhyd?rakjiﬂnéﬂi]ylammomethane A
magnesi um or zinc. In one enbodiment the netal of th

rrﬁtoéF dietple dleseription phsenh 4 fArigtien Bdifisrshisqlosed @d&%watent
%‘BQ% b 2005 ddee (%Q”WHH@u%alF%{Bﬂc@n&&) Wé?%07652) in

€ salt or a netal a nonoval ent et
[@&Q@hqhﬂS&ﬁﬂl%ﬂbb@lnent t is equal to about 2, when

the c ound of Fornmul a 1) Ls.a nmetal. salt a
A0St THepas erRRGATPRY then fctinh deRdHaRt neflwies. AN talloxylated

r anggoof Aa&QMieaode%chBtlém o?@ﬁilte?olb %1Kd%ytaﬁ'@d 5@89@15% described in
about O to about 0.5 42] In one enbodi nent the

cpmplgcaniilsoﬂ%:@ndmrza pi) U|Ss Hatge dfppdicaeoml 2G)Qﬁri0((é14i9§ The

I [ [, t . | .
o Atk Tl Shfies 305 ' o Rln s PA%hy sigiarh i saBp 7. tine
0.15a8doRiniB9 G5t o about 1. Processes to Prepare
Co ound of Formul a (1) and Fornula (1a) {0044] I n one

olrenin @rvecybdiment the&ietiimmodtiar igtludep adsidhonisimine
f%gﬁggﬁ& QPB@flEe%d{noé%ﬁﬁ&qH%*%' BinY o2t PEAGRRS3F MHRESSYS Patent
eactrng an amne with either (i) a

h}ﬁ;ﬂ3(42<1y7-0$ Upsion by @tk ydresyledmiat ipdlodahisurhedagisdeh pfoducts are
(i.i) a phosphoryl ated hydroxy-substituted di- or

edewribsfl 1B KBRHNL? -dingciYto ‘[Qi@@@] O lincohet yéb%%ﬁ%ﬁﬁ% h20.
gé%logl aibhxﬁéé k¥ 319 i Y SGcln nflifEr %clﬁ@&s%'oeﬂk&xylated
acl y be (1

pr epar e y a process conpri sing:
reanméagwanphmﬂghakdmgnagdnmvﬂsﬁohlameIQB?éEMﬁmmmmdmlzand

4 O tgﬁ{a o dé‘"é{rgare%n' E;COhoé%té O 1%03,023,

PReRRNADLS. qffe8r 30Mibha@n @ltllféfl ﬁﬁ?ab@é“aﬁ@oxy‘lé%ecﬁ Qi@ compounds
hydr oxysubst i t ut ed
include commercial alkoxylated fatty amines known by the trademark

“ETHOMEEN” and available from Akzo Nobel. Representative examples of
these ETHOMEEN™ materials is ETHOMEEN™ C/12 (bis[2-hydroxyethyl]-
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di - ester of phosphoric acid; and (iii) salting the
hydr oxy-substituted di- ester of phosphoric acid is

WO e@svedswi th an am ne and/or netal. [0046] | nPOMES2008/051126
enbodi nent the hydroxy-substituted di- ester of
phosphoric acid of (ii) is further reacted at | east
once nore, by repeating step (i) above, with a
phosphat|ng agent (typically forn1ng a phosphoryl at ed

dro bst ol t

O%ﬁ iRy bfelﬁﬁé&nﬁgﬁ%fh érfzg {aD Od‘/yc?&yn%‘fgfd](’%coamme)
IEM@MEIENW) oV €dis[A-Bpdkékydthydidyiaati gk E@@M@@Nw T/12
step i) are repeated at |east once

ot F b drgRT Sy BrAMO WGl EiYIGMEGRE s 15 nEpon ety lene-
a)'f?a]@?ﬁ %ﬁ%%mhﬁé NSt @p A1 | 25[9 g xgeﬁl%]oleyl -amine);

alts may be prep ared

c@ﬁtH(])MEEN%rfoﬂ%vilﬂg tr(é1§Eeﬂ1~ydtm§ye¢h3)1]ocmaiécy]lamme) or and

IF1)]‘F§6)1\/I%EE§N%V‘ f?/%g (%; tyopyetgly e%eglééocttgqiqw néHn } Fa?tr;zdammes and

E 'e‘)hzo&fyla)ce(f fa)ttygdn'n)ne§ hies a(l§d %ié&cn@@&l i UL S )pat@it 4 ,741,848.

(1) and (iii),

|[9Q1(0|8|]) I@u ong amjop@nn)qn(uthg f(lpt)mt( qulﬁntdn(qlmde)s a aelyol ester as

defin d ab 004 fe t e nts, the

BTG TR EEERRER) T dpad Tabblh SinodY B Bt e
ooyt 1A00ME e%ﬁd@luﬂ@l@tuthefg@rlwo /Qm&ﬁflélb(i’ﬂ’dlu% Wt 10% petency
about 75 wt % of the sul phur-free amne salt of a

plﬁro@tmmmshﬂmnﬂ}:sodﬁmrlbed ithd/3 Reent Dot 0[@@49] celpmn 2, line 28 to
t di t .
éluﬁl{ong 11 egggh l??@’%l?e’nt %[Eglr(])ggs%hhfutr%e{r (al%clpo égs %?gélu)mn g’f line 48
alEtOLd:bltﬂrmlCB tﬁn@%utpeib@ﬁd mzﬂén@l@oaﬁd hdhddy ab('pﬂap%ﬁlm% the low
or about 1:2 to 2 :1, or about 1: 1 . [0050] In
dPpieaFBAtictidfoBerisit s, the nole ratio (based on the
a of . .phips [ e
¢ E@iﬁ%}%o_lna(ﬂ%/ %?Q%ﬁ)eghgg ﬁgogleogle%ltog rflegfn}fé/l{l&& 9§9cﬁ8ntp90duct
i n€landssmeainge sllahyhlsobgtitOted: ﬁutﬂnabmhydﬂdéaﬂdszohmnnnezw
out.0.8;1 about 1. 2: 0051 I one enbodi nent o
Bﬁw@ﬁé il ey g é%%y efelu hr;:sasog% tgnds.  Specific
Oéhl@%dﬁ‘ﬁerﬂyto\fl &e efr{%)ﬁ'oqemoéﬁfi:rtc{@cﬁpéc? if At PREnt 5 840,663 are
al kyl ene oxide to hydroxysubstituted di- ester of
plhotiphrodiscloaed dnieplemap3,( liny 2hdd uddsmabéuiing: 35. Preparatlve

0052]. In o enbodi me t al e,.oXi | udes
hoRapes b MG ORI in gl at Ao fig® Hate s SHa R yTend of US
ophﬁgt5@40h%3hydroxy substituted di- ester of
phosphorlc acid in step (ii) includes broader ranges

bé&eMHIde tlve @InRyI embodimanés Hice Ifdsdon ol mpfifierungwdudes  an
;gg(& eﬁl}oﬁpﬁ Rﬁ% n')?) [L?lose%;er-rs%?d gr e?égﬂ?sb?}bﬁ{gl%gla Fnder the

|ﬁadahmmaﬂuﬂmhoﬁ®lﬂwtﬂﬂmt|on tenperature in a range of

about 30 OC to about 140 OC, .or about 40 0C to abo

1Yl Jn awpsmbagiment theafigitongmagetier] eryélzqesméorated fatty

p%ﬁ%ﬁaﬁ om}’ky@@necﬁlﬁé elgl Q\Htﬁ%hl égﬁiﬂﬁ PRIHERYN €:188,704 These

athospheric “pressur€ or ove atnmospheric pressure. In

om—:l sehddddi beroh-doneipm@c essiposiyiobe @ar pr@dremiutbyatreactmg, at a
or .abo ressure.

heric e her.i
SORaEe G Bb SO e Abothes ftodRet deid or Ppiagtisidy with at

a'[ba'sﬂ@ﬁé faﬁiﬁ@ﬁcﬁﬁ@é 6r a@&i’éﬁ@' S3dOf The Sfb.‘ﬂt§' %Ebﬁdé ReMalkylene oxide
at nrospher e “i ncl ude nitrogen, argon, or  m xtures
t klygrieadfy, contains at least about 8 carbon atoms in the fatty groups of the

epoxide (or the alkylene groups of the alkylene oxide).
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[0056] In different enbodi ments, the al kyl ene oxide

contains about 1 to about 10, or about 2 to about 6,
W@eooaloot1s9 2 t o about 4 carbon atons. | n one enPOOUS®NE/051126

the al kyl ene oxi de include ethyl ene oxide, propyl ene

oxi de, butyl ene oxide, or mxtures thereof. In one

enbodi nent the al kyl ene oxi de i ncludes propyl ene

oxi de. [0057] In different enbodi nents, the al coho

about. 30 Qut tQ about 24,
ofUany BN Brafsg B aBERicREIndiosTielS btefady Hbmetnod
alfegothelr prayaradoh iwtgal irolBssathe he@btlo[no@ﬁ&;}o TheeradlgoRRhgent A
may be saturated or unsaturated.[0060] Exanples of a

smqhac!ﬂSe AoB JwKidener g HethanwiTionsefrmnor!, beyde aqisl including
SRk SRR IRARRR i RO AP sbors et B0

oot addobavdd ,a01<dCt Reepan® incbldeylat a¢asobot fattyopaddearitie, molar
C RSt SR he S e e SRL 1TBR) S808 14, or ubou
41 nethloud-1Pe rHraJtht 1 % eflliﬁ’lb&%)c@inf?ilt PI ép%?ﬁfc% Qﬂﬁhdesoéompounds

m xtures thereof. [0061] Exanples of commercially
apeipaadsl ey hleodhny the |twolr|@®nﬁd sohbéatmy them a ter@rerature of 80°C

790 ()( Al 1100 .of
ALERIR NS OB 1 dorot DRyip g ot igignt for
Alréa‘é'tl()ﬁ)to 851&3 ac &0 m@@su(eﬁoﬂies%ﬁgﬂlan miap He( &ffec®dPirdé presence
Epal (r) 810 of Ethyl ggratlon Li nevol (r

Lpﬁ@vwb(sta)ntlgllmnan’qdnwbﬁ ligrid omapicodilgh) bum@g the reaction,
Dehydad(r) and

Loro (r of &@Iﬁ &&%H%V%a% ({Y%}tlﬂisa%hoéls wel | as

Ltngpﬁhhﬂﬁuﬁnnglﬁanduﬁcropol(r) 9 1 of Ugine Kuhlnann

[0062] Useful am nes | nclude amne salts of a primary
amm la E@c&b@l&ﬁvnemln@m%psm& inglydesfatwal gf Synthetid oils of

r ai d 0
T L A ASLEL 6 SERELALAD ohcrgcnmion,
Phyélpllﬁmnslﬁngﬂxramd\nmmfumaldke{flneﬁxa:nldaﬁareﬁned; eils end\gﬂmmnes thereof.

[ 0063] one enpodi nent the Iu ricati capposj ti

f s ' o ?FBFa}l g@ QR ahtmengl S’pﬁﬁ%ﬁﬁﬂg? % fpingEa] oils and
aﬁﬁé@ﬁeseﬂ{eﬁr@dﬁa @t% %11§Qﬁﬂhde nydmc)ﬁrwne&lﬁ h&Ti8&H-based oils,
[0064] 1n one enbodi ment the |ubricating conmposition
isndrb@ndfeﬂ@@onﬁqﬁDSWMHu&pmmsphmguen@ht|&wahaandﬂbrnwy be
extr

bR B 4B TEBRT b ORI o, B R g el s othr

apgi- Qf-llgiﬂdr@[ﬂi‘ P &feSethBoBERAL tHeScadiRE@n bNthd Praft@e invention
sel ected fromthe group consisting of about O wt %to

aboursefd whenyg erabl@urf:d o2 gpé-do-dlgoit @l wt Oﬁéena%wdleonpsch
w % to about 4

%Y&Cg@%ﬁ%% o i .b%%d?‘?g%eﬁ?egﬁ [0066] The

C po0Adia] i dlﬁalonbheﬁﬂ)bdfrﬂéntalﬂﬁd vieae and/compelxég edTEpolyalphaolefin

pressure agent includes a nan- |on|cﬁfhosph

WiiRg, 2ak AiZneP48)-¢ d%AQ<%h6§ﬁH uEAébﬁp@GnBAé%ﬁer The
SRSk s My B ih ot

esmébdmnmaﬁhnmwnmnmn1saIt of aphosphorus conpound

0 those dj.scl osed .abpve,. a.nmetal . .

IR o g meaisieat 35 PRI RiicRiG i prosnisa exer such as
nhﬁggﬁﬁﬁlthereof

[00118] In one embodiment the oil of lubricating viscosity is at least in-part a

polymer (may also be referred to as a viscosity modifier) including

hydrogenated copolymers of styrene-butadiene, ethylene-propylene polymers,
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[0067] In one enbodi ment the conventional phosphorus
antiwear or extrene pressure agent is selected from
W0 b@sgeep consi sting of non-ionic phosphorus PORPS20081051126
a nmetal dial kyl dithi ophosphate, a netal
di al kyl phosphate, and m xtures thereof. [0068] In one
enbodi nent the conventional phosphorus antiwear and/or
extrene pressure agent includes a net al
dia k th op hat roups
AP B op oL ERar Hehmy 52t HinrtpREF PgRimifie hydrogenated
Cdpadei pglyahabl pdlimectabaytat@Oact@r &ws a fp@lrssa,crﬁmv lagRd esters,
that the total nunber of carbons is sufficient to nmake
t Relyigteal staroarcky plchrl dpHosphagetcs ficay| ¢amodymange polyolefins,
I
PR b IR U B & BN ARE Ry B by mers. 1n
sdiffabhte errﬁioahﬁemtnCihledposzmhrumchntmaﬁsllymathmﬁp&r acid esters,
calflun1 magnesi um barlynbgr zinc. I n one enbodi nent
t R8 aﬁ%i}ﬁom oRtiaisni RGDAENAMCERCTYIREs egpd, piery of nanaleic

A R Yo L. §t9fe%|%9§@l s, p%%ﬁg@élﬁénééforé}n&%?ﬁle?e@ﬂ ne

di al’kyl phosphate often referred to as
ZA19| nclinudec zimboddher(t2theeoihydf plubpyiting V150051ty rnay contain a

P B8 e S At S bl S 8P ABRLS 4% Mout 7
diwt Chemtiié JutidalihpRBATRERA. 14l dHe Ghbdd@fdeMt dhe oil of lubricating
di t hi ophosphate, zinc di-(2-ethyl hexyl)
thSI@D@ﬁh@fWhmIéalnzﬁl rp@lxdner(anc)osummp@lém)s prracet inzranges of
E)é]dtegyl {Ohlaggh[ogghaE %/ g rt]ﬁ: (ij bric qn]?;qgcé@r)lposmon In one
i'ophoSp Ra PZne” dr- (o 7l phe

d lefrﬁbb@ﬁﬁkﬁﬁ nlﬂ@bﬂ of Zub‘[ﬁ:cﬁlmg(mﬁm’sﬁy mﬁ‘@l’k}dn)tam a polyrner (or viscosity
di t hi gphosphate, or m xtures thereof. In

on
e S PR MECXCRE 1Tt EARgen Of aheat %&W@Q Wht4, \%@boaﬁqhﬁ it % to

e p U e
P30 B o eE AP cltbricipd ABRR IR injone cempadimapt the
Therivpting ccanm/dsngrm epmpfis¢shen neit alf lnibabktyﬂg) Wosphist €ontaining

includes stral C ched rou
c%f‘ﬁuéesaP IVlifPé %fp g?fr ?—fi“g; At 1%‘?1'51& %&ng il T one
a'eﬁl%eﬁim&ft QHP ’lub'%'ﬂ:aﬁﬁgl coﬁ*[ﬁb‘éﬁmn%orﬁ‘ﬁn? rayéyﬁ'tﬂ%)flc &l QP Rlbrlcatlng
70] In one enbodi rrent the hydrocarbyl” group of th
nwuabMd{alkylphosphate is an oil soluble alkyl group.
Th yl ~gro pi.ca l.y includes, ahou t.0 about. ..
a0t ol S Rt GGRiskg o5, SR8 B SaretictieoT3piogsin the
ab@biéri AntretPauh 14QitGer ) Baodeil BditharkpeabPite G@liclines. In

the straight-chain or branched al kyl groups include
n@pﬁyrnboétrhgm thpro@]pgﬁ lubpigaiyng vpeasy compxiyes, ath&ftyGroup I, 11,

O?]{Iy&V Q}on‘y basdeeg %ﬂgﬁlexaglgggqqe%ﬁh 1{1t | Ioﬂlee]?yelm‘%odlment API

tettradecyl ,” pent adi

oCﬁadeUHHgf@mﬁsaoﬂ@ﬁ?ﬁkuﬁaﬁﬂﬁ%ﬁﬁldn&hk&krgﬁ@d@nﬁﬁﬁ@ﬁ@oﬂof
embodi nent _contai ns system about 5 to about 7 carbon

al icatig yiscRsiagndt hErorRtddrihbassslitndin gnofhegmbiadiment a

Cl BRI etR0B,i1[ 0073] Exanples of the cyclic alkyl
grougalnclude cycl opentyl, cycl ohexyl, cycl oheptyl

gf@2,1] nefliydmoyal afphmbylqu ldbmmtimglxayccdsﬂp@msyht, is typically the

Bt RSB 5 et e BDET bt gf the sum of the amotnt

Mgt ieCohpagxdd - ofditABt PisevClipGddh, the frlctlon modifier, the

conventional phosphorus antiwear and/or extreme pressure agent, the organo-

sulphide, and the other performance additives (described below).
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met hyl et hyl cycl ohexyl, di et hyl cycl ohexyl,
nmet hyl cycl oheptyl, di nethyl cycl oheptyl,
woreaoRpdeshyl cycl oheptyl, and di et hyl cycl ohept yPCTHUS20p%051126
[0074] In one enbodi nent the straight-chain or
branched al kenyl group includes those having about 2
to about 30, or about 6 to about 20 carbon atons.
Exanples of the alkenyl group i ncl ude butenyl,

1%'2 ! ’Inh%%é gg Pdl Eﬁﬂg hll?rlca 1%ny orn no%f 1eo %s in the form of a

ceny ecen
t ebﬁc&!ﬁﬁ@&ﬂyﬁd/of)@ﬁhﬂ?%ﬁﬁulatedhﬁﬁbaﬂ&ﬁte nyﬂ thel peleaerphtaining
and octadecenyl group. [0075] In one enbodi nent .the

aﬁgf itiyeoths P%Pﬁﬁé@m%%dh@@lQf@efaﬁ%ﬁf?m@qcé yldifieesage in the
t the
hne Pr 8 AR e TRLED By R he BAPad bR L 1o form. in
gmdiape ios i@npat,yh aﬂuhy]hecgﬂlmimahaylth@ raboutf fhet mrabmﬁnts%)f the
g{bon atons. Exanp of t r yl.al kyl group ncl ud
lmcatlg%cyplpo&twﬁﬁ ﬁ)ﬂl 0 Waﬁﬂgﬁf%co M@?ﬂﬂﬁéﬁ)ﬁﬂuent oil
p%{m&d@t}%‘w&n e@%mbeﬁ@mm toh%)&&f' @?ﬂw wefdhtYbPRESM! 80:20 to
nonyl phenyl , decy phenyl, undecyl phenyl
debewylOptEhy weiglitet hyl phenyl , di but yl phenyl and
dioct enyl . O?ZJ In one enbodi nent the neta
h & %r di hydr ocar byl phosphat e
| 160124¢S PhdBSBposiAdh opfth@mv@ﬂ@o@bbubnanoﬁﬂh@t @acladdd at least
in anot her enbodiment a netal salt of a di-alkyl
phoe pHer @cripooasle additbrre Elm)@@ﬁﬁ’emfonnmcsr@tdéltww in¢lpde metal
nﬁ%@étlvgyo% 0 g[r gvenpsho Pﬂ%%a%ts Vl éolg% 8 rf%}{g cn e%]a%"t Vl cosity
a nonova ar
I mdﬁﬂlﬁ@{semﬁltloﬁi’d@ntsn @lﬁﬂishﬁf 1ﬂﬁbﬁdtsﬂ%hmt h@hlﬁﬁbﬁl de$nu151flers,
trivalent.[0079] The netal of the netal
hyavm%@?mﬁw@aﬁaﬁ@l sV eHingagcatsa ph NRRyEHAErof.
' ”t?dl‘iqﬁs il &'ﬂ‘fe%ﬂ{ m?@dlﬁ{eﬂm tp@%‘t‘aﬁ | Ui ?&Bgfﬂﬁbf the other
rom i ron, ni ckel', zinc, tin, lea
maofanesee EEildht\ll‘&r compowndxtlsl pesschhar @oingel selanal from the group
enbodi ment . t he IS, zin [.Q I one nbodl t .
t RRNSHRHS %ﬁq%ttouﬁ %o@@oe&%eﬁ} @ ?49&1 Ode¥ Rts > Wt %,
W'aﬁ@ aQ&QS(PBT QU3 t@%Q@@t IW{ '%3 A OKIIREH R ?Bﬁtl@fl dthough
+5. The non-ioni c phosphorus conpoun |nc udes a
phos pmm(sree:ittbc otlaermﬂnﬁq:rhanee eddigives maynb«pmsest it is common
t ‘ e det ai q e§ pti onto d, e non-ionic ..
SR 0E EBhBRet UGS T br kgt 5 ahSaBOPgoihl Getative
cgigﬁmiﬁﬁm~llne 8 of US 6,103,673. [0081] In one
enbodi nent the amne salt of a phosphorus conpound
of HH25 hafhnmmd@tdulg@lué% awplpkgaaum C¢1§p@l@y¥§r% chsj molygdenum
Paftﬁﬂ)tc 1%21%119 % I[ugggg] oleﬂn? N %g;%(adl H@ l tgl%nﬁm poefnpounds
salt of & p oSp rus “conpound ot her ose
dkse aseskabose, dllﬂ&}ﬁyb&nl}ﬁéﬁlﬁ(ﬁﬁﬁﬁhlt}y dalmxbnpheiqﬂfenylamine, octyl
exanples 1 to 25 of US Patent, 3,197,405. [0083] In one
eﬁﬂﬁ@ﬁﬁ@ﬁ?n?ﬁgcﬁﬁWH@‘%thnygmnﬁebhosphorus conpound
Iy N b r
)l A PO Ry e Rs UBRERSYRE Newtonin or
r ean{N ewgomainh bamc eqatxi afealkaliaalihlicolcartihorstraesagon ometals with
product is f er react d W, t ﬁkfhosphoru aci d, .
aﬁﬂw.fagre 8 a| plew Pk Sup s el carboxylic
aQQl‘dt a]phbg‘pl?&%”am% a%oribboéﬁtd/élr 4 8i- Qﬁﬁiﬂho@ho‘ﬁfc é&@@lﬂ satigenin,
to about 4, or to about 2 carbon atons in
alan@H@dlsadikwlat/@dlnpl@lrStahamra@ﬁf t he ester). The epOX| de

@%@zs ]31nsp31!55 tlgaltrllc:ﬁlde ub&itAled® lo%tgycrh%?ne a XnyF succinimides,

as well as Mannich condensation products as well as post-treated versions

23



of useful epoxides include ethylene oxide, propylene

oxi de, butene oxi de, octene oxide, dodecene oxide,
waeosemMIsDXi de and the |ike. In one enbodi nent P€TES2008/051126

epoxi de is propyl ene oxide. The glycols include

aliphatic glycols having 1 to about 12, or about 2 to

about 6, or about 2 to about 3 carbon atons. The

dithiophosphoric aci ds, glycols, epoxides, inorganic

d f
Rt PR St OO Bl ST B AR R niourca

3dﬁﬂérc416t5th1§&l@zdl@§mchtba)g A¢dulishide.e aldeydss lked)n‘édst earboxylic
am nes, [0084] Conventional Preparative Exanple 1: An

eReidpl BY C%ﬁhopa%ll sty adn Segsmes pHbydeidgbi @t%l@s%eapomdes boron
Ml.@ hosphor us pent oxi de
Egﬁg8&g% S ﬁg?gzgngﬁout g&% ovgr a pePiod of about

450011218“” €n dme diblmdlmEﬂtﬂfth@rcha;pErs}afnt Ilt)(dllidbsyqolﬁm’p’geld polylsobutylene
3- di et hyl but hosphor odi t hi te

b§u9cé‘é1§?l iflerg dWPlC%”}fh Hét H{})anmﬁry@yeragﬁogtﬂ? ?@Ft of the

agb%lwbﬂkrléﬁ’@%n obs FrdmR! BouPls 91 RYBbLENS 0 O &eal%utaﬁ@uio about

He m xture is heated at about 750C for about
2250®10urs m xed with a di atomaceous earth and

fi r out, 7AQC.,.The fi te contains about

OGGHE, Gt R ph oot bt BaErSotog MergR; n o range
SH&IE&%H fr&ﬁdh@rgr&gp doﬂymﬁg opfab&zt @ RetoroRhgnalt W Wels, about
O gano- Sul phi de [ 0085] In one enbodi nent the

| QBH; Wét%rfg eorp o) Wtoﬁ fod tabept dnpiti %e® abput 5 wt %, of the
0 r mxtures thereof. In one

ﬁggggnﬁg ngggpgano sul phi de conprises at |east one
of o 309! ygiskpditydenodifit@din@inlee hgdisonkiied @poinkdrir &5 styrene-
thereof. [0086] In different enbodinents, the
obgféﬁtﬁl@m ﬁmyér@er&mpyl@g@mwp%lyaleursangplglép@éﬁw f hyfgogenated

S AP 98 LR B g BB, A

abmuitesﬂeryvtpd}@aw}nldteatmdltest@rg@ob}tall%lts@r&iﬁ@uhlkﬁny\t aryd cofjugated
| ubricating c 0 |t|o adi azol e Conpound
[gt?é“? hPFes P&%’@ E’Pﬁ aB‘P X3 L‘“?t:l?E‘Fréf s and csters of maleic
a§hyQir{H°er SGoRLE- dopély‘}nérg“ qgis?@@h@b viRbostlyl B8BTS (often referred
t her'eof , a” hydrocarbyl -substitut
2t(5 aH n@V&}@ptmcl{uds ﬁunctlhna]dsedz glogyolefins, for example, cthylene-
gorpgll ?apge? Q }I()I%Frss at ?.' ealgqegz%ﬂngtlo%q,hzgfi %%MIP% reaction product
t bemagtic kg dake gtafr&arnsa@fneh)adpafﬁlreﬂwcr;ﬂwﬂésmw&mlsed with an
2,5-dinmercapto- 1,3-4-thiadiazole typically formb
fgmmengorastgmrpﬁgﬁ].e%p@lmﬂrldyoﬁ@pqigmﬁ@eﬁ:acted with an amine; may
i its to form
ofllggo;gor?en% 8%$h%e ‘ldng?odms&{ gidtfh%ég‘(%t]té i adi azol e units.

[ PwBIB | Ex@smbsisn ofnhébisits t @mblrlct bradiminel ecaaspeyundndensation
|nclude at | east one of a dinerca tothladlazole
2 pdgichiesicdgstescryl, S@C%}nq wiidar apby &ridsand gifpiky agigrgyeh as oleic

[Iam% é/lthtg eﬁlﬁlleeog adl zole c[ornpound dqoscgbed above Metal

dinmerc dfazo I merca
[ kiﬁa?qtﬁiatd:rm axdmdzo Iderlvél’[y\msc af | yenrzetrtti Zole say@ipicalllye tOlyltrlazole),
terlals such as 2, 5-di nmerca thlgg&uo | e or

ATy GRaBY | - ST e, ooy pRLsPeRmazores” %or  2-

aﬁqy‘ﬂdﬁlﬁb@éﬂz@ﬂﬁhfol@ a hydrocar byl t hi o-substituted
, 5-di mercapto-1, 3,4- thiadiazole are conmonly

u1[00h3§éd Fogn hindjl5tati nmeychadst wopblydnety - ohi etblylazsirdate and 2-
ethylhexylacrylate and optionally vinyl acetate. Demulsifiers include trialkyl
phosphates, polyethylene glycols, polyethylene oxides, polypropylene oxides
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nost commonly utilised due to availability. In
di fferent enbodi nents the nunber of carbon atons on

w0 b@shygdsocar byl - substituent group incl udes abptit/U31008/051126
about 30, about 2 to about 25, about 4 to about 20,
about 6 to about 16, or about 8 to about 10. [0089] In
one enbodi nent, the thiadi azol e conpound is the
reacti on product of a phenol mﬁth an aIdehyde and a

t ot hi adi azo The udes
ORETLRRDRE BREL A8k Rps PR ISR ort PR BRnPRe b Mg petude
Bestersy. of aleldic Gaﬁlgleﬂe s&freAO0Uiol PmEBacioPasd, hHolfderylates or
about 12 carbon atoms, The al dehyde i ncl udes

an

apabrggdamisies alsﬁﬂln@”’%lb%ﬁnt&l&%u%%?&’tm?Né%PB&? "Mt(BNsl 3H0) and
t NSy as formal dehyde. Usef

tﬁ??ﬁ?ﬁ@%ﬁ%“?%@ﬁgﬁggs |ncPude 2- aIkyIdYthlo 5- ’

méireapt o- [ |, 3, 4] -t hi adi azol es,

2, 5-bi s( Ikyldit i 0).-[I thladlazoles

zl‘gql%ﬁh%r B8Ry Fﬂ%ﬁf?@%m@q Hryiesiing: coppesifipn Heppriped derein
d'flﬁ%l@éreéoﬂlﬁf’l%k @S ofeak@-thickener. When the lubricating composition
hept yl - 2- hydroxypﬁenylnethylthlo]-5 mercapto-[1,3,4]-t
hicadipazed e)greaadthndkenar, gbe tdesrpeition] 09 e Hescoibed as a grease
enbodlngnt the thiadi azol e conmpound i ncl udes at | east
ofieMBPS1FOB bi s(tert-octyl dithio)-1, 3, 4-thiadi azol e,
21601343 ( B d pRARY |t§‘ﬂck$ﬁ&)mh1’uae§fmét@ﬂuﬂglc&li@'e@ fr&h (i) inorganic
2,5-bis(tert- decyldlthlo)-l 4-t hi adi azol e.

PoPydetspsicheay @tﬁg’l]OYEW%ﬁ]éyenb@dDmtfumedl sidise, adleiie, carbon

5%121%{)6%%6?@ € Jsf%'ey %Hﬁmcyﬁn CHlllxet e%rt%e%o?] 6@;"5 %aﬁ)oxyllc

| eaigt apdyotiteshdy (/Bﬁlc% asOh ﬁionbeaﬁrt p@llS)OLdarlﬁ&q)Mc Yoidf afidrer ester
olysulphlde nol ecul es are a m xture of tri- or tetra-

s m%m%@u d? o acafedipay suliphmieurascherses a
SO 5B YRR B S 100 b o s

wiiyptrahtmya bedciselkiiokémeeds danizeuﬂ fronahmj roabrb:aseds yﬂthmt isclphonate

oils such as, mneral qils d oil rboxy

o8t éPsOVaQaﬂﬁ%aalﬂlemc Oﬁﬁféﬁ o ImpEs Rivedimen e ?tgyeaa%.ﬂagkener
Ofig @Hl@&?ﬁ‘oﬁl ‘a‘fi‘rol?l@fq%lsé& cBehflS sufpOnatchal BhY bel 8AkEd with a
and ol eyl oleate), and synthetic unsaturated esters or
gby@exyﬂesmdk@@SWT Fatty aci ds include those that

IR . barBokibis B8y P e SRRt el Qe Saiibndtor poly-

| cadbel/ke abidnaldes &terambrdod dr DilixtuRbPBK6 0B Qﬁ’of%&h&ﬁéof The
acid esters prepared from m xed unsat ur at ed fatty acid

edpbicarbogghic aaciarandint astaedndy o ardingarbexlis apid and/or ester
vagetable oils, including tall oil, linseed oi

soybean oil, rapeseed oil, and fish oi | . [0095] The

PPO0I3T| phigdcalnc| gtdes ohiekéms derdevieddf from aa whelal salt of a
range of aIkenes The al kenes ty |caII have one or

ROy Blib eI dFERYiY. csttie @ftet firsmer! ddu alkahmetal, alkaline
Cﬁ:gétteg' %hﬁbﬁ%m Hn?t*&?éét th%peocfar E%‘mgfe‘gn@f dl{hb@é gx‘?ertals include
enbodi nent s, , or

ol eflns cont al n abou to a
abichitm3 p@aa%mnts@dnanb@mkannnﬂnmymmmne bmmmﬂ;nﬂmmhﬁhm,and
sulghurlsed o) ef|n |ncI Es an ol efin,derjved . f

FehEneredo p Jbyein EMORE RN eths r Mifal t1fipludey H@fnélaf calcium,
[ QRS hidm 0P RExRFROH PRI 1h 8 c RO BRI BAY @L@ RQIPHicRRR s dithium.

pol yol efi n derived from pol ynmeri sing by known
t &z hné gobedinamt chefictnl asclddssoralbent. above.

[00138] In one embodiment the carboxylic acid and/or ester includes one or

more branched alicyclic or linear, saturated or unsaturated, mono- or poly-
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[0097] In one enbodi nent the pol ysul phide includes
di butyl tetrasul phide, sul phurised nethyl ester of

wWo@k@Bso9€69 d, sul phurised al kyl phenol, sul phuriB&rUS2008/051126

di pent ene, sul phurised di cycl opent adi ene, sul phuri sed
terpene, and sul phurised D el s- Al der adducts;
phosphosul phuri sed hydrocarbons. Friction Mdifier
[0098] In one enbodi nent the Iubrlcat|ng conp05|t|on

rt er ses._a fer
AR h PR AL B b A0 ARPRI FC sgbE O TS, m one
I an@edsed e ahe dafoxylit heidiihidSonsl st imdge atidadidutidés. Win one
%to about 5 w % about 0.1 w %to about 4 wt %

apBbedongy the wrhevalsotid @S@rvwcwe%saatoroﬂsrwst%&@f one or

0,

gﬁb g.tg%%\%\l;tbé%(/glt@ggc ﬂg:ﬁiﬁbag%r ﬁytr@ fﬁ{%&%& E? ‘g’faco?{%ls%ay be

calhgobsist bb6nl tp0@B&Jt Fheaifbiohchionis. Mot fdlfferemncémbi&ﬁments the

f at nes, borated cer ol ters, tty. acj
aft @§y1m<h and B&Pgﬁagualroa?t oot Jhor %ﬁ&né?éa apgy 30, or about
erPxhsleD7, 3k k3w B &flab @l tY, 8FLHES 1 PR #dR¥ 20 carbon atoms per

al koxyl atéd fatty am nes, netal salts of fatty acids,
f atalgeulend dazol i nes, metal salts of aIkyI sallcylates

g%ﬁh)s gqetbe;eer% r{}.ed egcgarﬁngygfcf %récgg 21/‘,% eg'}er thereo% includes

deher genthdre GRGKIRABAIYOE REQYUEAFPT ct@k EeYddfe & dS more
or pol yal kyl enepol yam nes, or am des of hydroxyalkyl

cdm@dmd/élc qodtrLon)/o1 AstersetherdsbapiTemRixture dfr fwst Pomore thereof.

qneegmé tm%%?sthg ca%ot)%yyrlll%céch 1%%@%88 T’%?L%glgé\ ?t acugﬂeln onc

aehmdlrﬂéhtltm damlxyne acilr and/ ot ept@sthiereif endluddhe nliatury of one
acids may contain about 6 to about 24, or about 8 to

aBbutnoIg disrRonYHE oasids TRRA/PRt eSfercithrrepiyRnsYeln CH8d o more

i a
2 pp oo S8 aPis SRHILELhs Merte A AL Behbodtih AhE carboxylic
Sheidr amal/on sgst dareaf, inghldesta eyixtuye io$tane, pahmorte Oh(ﬁia?:arboxyhc

i nol ei | auric d linolenic a |d d the ac
£ PO BRE RS éﬁlerﬁ?gd’aétoglet%ﬂ Qg disa] APREBHS andyfor pa Y&?rboxyhc
pﬁé@k”an@/o'rest%%rﬂﬂef%'ok and Neat's foot oil. In one
enbodi nent the fatty acid is oleic acid. Wien in the
f o040l alnndiftdregatmbodiyringsal thy wﬁghhmtm of nbtarbesylic and/or
oduets inclu

2 haRerbos L L RGP sy ThORE I O RRE §lavor ester

C tlcGbdMngRIbl Sin aNEhnBaShEu@In@l dbodE b B5ZlioNEhon@ 4D : 600 1P 1aBE 8520:80
whi ch can be represented by theﬁ%gneral formul a Wien

i o ebrut3rah. of 2aheutadd: deto Kt dBifdoRs abewrOpfbduct
I n&dllﬁqisdl%h O erﬁf)c?cﬁ%{e%g Eﬁ@ éaqggxyﬁcn%ch aR0/oM eé&r RELAEBE Yrcludes
secC am nes sucC as | ylam ne an

doogaé Imammramymeoxyél‘.@mcl avidend/or B3tofs @hthicsd deidsl iBx@mples of a
t he condensati on product of an acid with a, dianine or

pév%h% Redgepeagt acdoingtds i-BrEpaY piiriqeiciq. d Johwdroxy stearic
d f
pr o h ?ﬁ@?r&aﬁstfeﬁﬂ&‘é&lﬁno 1x'§algrg udtfsc@h@r Iﬁggbgﬁ{%ﬁ%tzleofhe esters

a‘fatty acid wt to a
anmyscompmiseaomloyahml mnmyp@lst)ewmnaatmmldedters such as methyl 9-

p icular, the pro i sostearic a {th

P Bb oS hytehetiop BRI HbhYioo8s D ey ol BRI Lnstr oy Stcarate
t Rediobritt® @aﬂ&dbéa!nedﬂ I2Gl MARSrctdTase JrahsRAndN ot he
condensation of the hydroxyal kyl compound w th an

at90142i nglna@mwtmbodmﬁnaﬁhm@armwac ecabimmilided capric acid, lauric
dgs H‘PI‘IS%C agfd tpgﬁ’nllg darc?(i( I'aCliI¥(IhC acl %UHGHICSE’J,Cld SC({/OI'bllgnOCGI'IC

acid. In one embodiment the carboxylic acid includes one or more of
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in US Patent Application 60/725360 (filed on October
11, 2005, inventors Bartley, Lahiri, Baker and Ti pton)
w0 poopav4g? aphs 8, and 19-21. The friction nodi PCEUS2008/051126
di scl osed in US Patent Application 60/725360 incl udes
an am de represented by the formula RIRZN-C(OR 3,
wherein RL and R2 are each independently hydrocar byl
groups of at |east about 6 carbon atons and R3 is a
&dgé’c’é%amé‘ %.:Qlo " o;éuﬁsoglfe%cﬁgcol %R% etngoé?lfggaﬁctld 6&%@%‘%8 gaa%cpolelc acid,
hmﬁmyzﬁh&,yblsgﬁwsenoﬂc hidig bruaihyeidongtvagii© Wpid, g4 @ekadicnoic
with an acyl ati ng agent. Preparative Exanples are
dieidh dgedeif rﬁcgkaﬁ%ﬂl@@rorYaWéraQeqaﬁarCagﬁlép HY-Isalraxry tetgadscanoic
US..Rat d n
LR e A o e s e SBRATE {3 hydroxy
r mhmmgacgtiydmhﬁiraw deodahat atil, 1hyldr@zysadaimotc acidd, hnolemc
an am ne. [.00102] Jn

di e
t ﬁ%ﬁHr cBrs éhvi“ﬁof‘dma&reeqoem fcfds aragew&ﬁgfgfﬁgb %6 r%géw“ 17-
aglc%@aﬂé%'té'hgncr e@élﬁse%eﬂ 7@0 fj‘% f19fd6%&h8§5§4}86 a01d all-trans-

wherein R4 and R5 are e€ach’ i ndependently an al kyl
gwuml@facad riggsleciaboutd Bucaeisoncidt orleostgrdicR@cids licanic acid,
hydrocar b rou dr.ox cont ai ni n
AFROTRGR agft TP oRiar T @6 Bridr AR RgF dgPbR 5 RRgf vo or
d@{&e ke S8 S dridt b i chth@ e fh Ffolixly A0 abRCintlu@es b&lmitoleic acid,
descri bed in US Patent Application 2005/ 037897 in
paieagraaphsh@olam aqid, tlgofenic [agod.0BFani¢ asib elapvdiriepcid, or a

x{urégfh&ﬁop&%'ré hte fncl udes a reaction product of a
-cocoa of -cocoamne) with glycolic

aw(ﬂ 43Th eInf &1 cC EiinBO iffshit fthte rdal€ lthidRence dAPIAUad $2-hydroxystearic
pr epar ed in Preparative Exanples 1 and 2 of US Patent

ABBId: and pat t@@?®8§05 16. [00104] In one enbodi ment the

f rﬂ(f:1t44 n I'ﬁncq{g 4o Hl%llyﬁll%‘?ta}ﬁﬁ ﬁc%@[d Methdkt - &ptgnelelC acid,
reacti on product a carboxylrc acid or a reactive
equiavedieint atildermemﬁnemhb]h mlda(mzmlaaj eoldpl deaatnedieia atile (sebacic

frlc ion dlfler cont st t wo  hydr.qcar byl . .
éy deHneRiai Akl 90 4ae§ dGiboutcig: CArBeHINANBNG. acid
A'ﬂet%%ﬂﬁleﬁlcﬁé ae i Beﬁtaﬁééa‘hbico&blﬂb&l 4 hBktkO6F W@%r e thereof.

reaction pro uct of isostearic acid or an al y
s lie cingi cmbndyx@hntdfdaev\u:arhoxyhc acid 1ncludes nonanedioic acid (azelaic

tr hydr ox mno thae ajl e .. )
kR > ah oA R ey TR afwvdiar Prid, SRef Spmagipe acid
| Qsc@ciPateidy. Apmiel Q&Idtl% 2RB3k2ROOLi{ Ofunbﬁbleanngfdu@@ahlay be
Publ i cati on W004/007652) in paragraphs 8 and 9 to .

[ dohoapd by astess sheods dﬁmthyh@dmaﬁecﬂir@ﬁhﬁbmrfanédloate (Azelate)

xyl ohol .
QEhISP, SBBE TRl fonsban Lo G et monancaion
desetdtbedi¢thypdcagedipht: acﬁetaybl sacotlk),Uss Mattards of two or more

Appl i cation 2005/ 0101497. The al koxyl ated am nes are
alﬂé?é ®fescribed in US Patent 5,641,732 in colum 7,

[ t lLu e 0
e odi ienléﬁ tCo %e b%? %I%%Iﬁmg%elsf%l[eefg%lﬁg#k gesr gﬁ%lug?soxa polyurea
amthinkereo fpoued basredeﬂim@eldlsoafyamleﬂ mmitB Amihen o f@l;rn t(o) a diurca
colym 39, |ine 38 of US Paten §1 170 tionally
t BeCthyir dRg1 thenitReEtiofc IRt bBF atisthY: ngf%%c% toluene
aﬁ?so@%s fid B@Gh 1) it ddaMindSuch Jkes‘%%rﬂé?mﬁ{él 'émbléﬂahhfﬂ@ (i) a
Pat ent 5,534,170. [00107] In one enbodi hen
t pelyuréec ign asgbie fricestiann pradaiet oArmethilsxy | diisedyanate or toluene

diisocyanate with with ethylene diamine in a first step and a fatty amine such as

stearylamine or oleylamine in a second step to give a mixture of oligomers have
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am ne e.g., an ethoxylated am ne derived from about

1.8 % Et honeen T-12 and 0.90 % Tomah PA-I as descri bed
w0 pooBgaTsd e E of US Patent 5,703,023, col unm 2BCT/U5196%051126

30 to 46. O her suitable al koxyl ated am ne conmpounds

i ncl ude commerci al al koxyl ated fatty am nes known by

the trademark "ETHOVEEN' and avail able from Akzo

Nobel . Representative exanpl es of these ETHOMVEEN(t m

materi.als.is 2 . .

(BIST éﬁl?h 8 3R %% ﬁmF ge%o% ?n‘leﬁ%l)e;a“@r%féﬁ‘(‘t%tw& Ypkages per
(miwaﬂey i I@ 8l A0¢ £ 0603 MBxNEYincl THYOMEENOE the Dalctum salt of a
(bi s[ 2- hi%r%xygtﬁé?]soyaﬁ1ne) ETHOVEEN t%) T/ 12 o
( s el pG pioRgeshi e i stgh asvicate pedd oméﬁeemdﬂn gprpBination

| ETHOMEEN(t m) 0/ 12
(%ﬁ{sh[ylga%ﬁt&%’(?gt@%e ?Jelt“géw O\Q?nmngﬁa . ETI—|C]VEEN(t(rr)m 18/ 12

( po0sI[43] hyﬂha)gy@rshwohqnisﬁdmcma@nfmﬂl)er cnthrsEHOMEBN(hoge metal
L R OIS B s
' @xﬁJer%e ﬁ%s%% etft8 18 4B sc QL8 vh N oPREnBLRPd TR or more

the friction nD ifier includes a pol yol ester as

déscedtbed in US Patent 5,750,476 columm 8, line 40 to

col | iine .28. [00109] In one enbodi nent the
ﬁ%ﬁgﬂgﬁlﬁgé¥ﬁﬂg¥ i ncl udes a | ow potency friction

mp@bﬁmr Pife @R$KEdd Bedhé MR tBat 8NiscBulBa?. lﬁﬁﬁcdtt c%calwmty of
2, line 28 to colum 3, line 26. US Patent

f drivplne dﬁgl@%@ésgrﬁifﬁec@)@RJmﬂU@nS | i e 48V@1@necd|em¢ﬁ @mprises at
[ C rlal tho of e

t%éebﬁ égve %gfae ?g%‘é 05 haﬁo A, Q}‘fr th%cffél] &’ﬁvéoﬁfahﬁ%ssmn an

eﬁb@ﬂidﬁﬁﬂraﬁhﬁs&bhcéﬂ @nmrmdalf treﬁsﬂl1@§lbtide$n anfeeambb@ment the
product of .an_ isomerised al kenyl substituted su00|n|c
afRyehRyecdpRiisa @én%lﬁf%léma%sl%%% Berdd? i2Ranbex paft @hixle gear.

5 t S
oiFAsh T BRI, ahBR, { Pachitdp SPEGdyousty variable
Pataesmhissio840 (683 )ar mfifnmﬂetyhevarm‘tﬂ;el aaedhiskioas!| (I¥il)3, Torroidal
line 23 to colum 4, e 35. Preparative
fJ@Pﬁ@PS]&Péucagtéauwhé qmﬂ% tomlf?e C%V%ﬂfoﬁm\% (%[SeFC@
| kﬁtﬁ & alﬂﬁrﬂdﬁc l?%‘é‘ﬂﬁssfbrﬁ@ a@t@?’clui&lot%é!n]s}nlééﬁo@@)CT)

nmbodi ment the friction nodifier includes an
al[wwhoslphonat emhodimensdrthdi investien pwivdlesoforertied alseyof the

i a under. t he,.trad os(,r,) DMODP, .
TS SR G GUIIERE Teran P R OR AP gjons to imparta
i nelktgRS o DOMRePofEhin®DXidmcofredury IR raxAde acceptable
known from Canadi an Patent No. 1,188, 704. These
oidPpasaf Gsitie! b&yﬁ@pfablemxadqﬁlwgst@b;hﬁognd fedrechedoysr epar ed

b t t
2¥%®%§?bgﬂ9€0foﬁ?p’g %%nﬁﬁﬁ C?\p%%( Ill 1{)}?9 Qf:tlﬂeomg n% These
f akdniplep it dmnogxhalikytenrd axé det idkadédts Yirmpake dseopas of the

al kyl ene oxide typically contains at |east about 8
cHP58HOBt ons in the fatty groups of the epoxide (or

t@; $¥§ E;ne groups of the al kyl ene oxi de).[00113] The

ty epoxides include those characterised by
tﬁ&mmmﬂuuﬁimmnmheir preparation which involves the

IR0 Shp il PRRteiiast, genbuady o 1d ehrbglf osbaal is added

' @R)IV&H |RGr qeﬂe@%rd)f:alﬁﬁitq £ HBR:) to Qﬂa@l@%@ﬁ!aﬁnﬁ@ﬁ%octyl alcohol
) and tetraboric acid (H2B40O7), or orthoboric

aéabd)ut Ié@&@ntboa # 68 | rclle sVt st Isasng ehebduattlyCepatbode70°C in a
nle[rogen atmosphere. The mixture is then heated to about 90°C and held there
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ratio of reagent A to reagent B is generally about

1:0.25 to about 1:4, or about 1: 1 to about 1:3, or
W@bwenors®. The borated fatty epoxi des i ncl udeBCT/US2008/051126

conmpounds prepared by bl ending the two reagents and

heati ng them at tenperature of 80Q0C to 2500C, or about

1000C t o about 2000C, for a period of tinme sufficient

for reaction to take place I f desired, the reaction

c diTue

r @AG¢phoFus (Vtﬁﬁt@ft olfebemotlvedvtarad may be rermved by
distillation. G ls of LubricatinggV'SCOS|ty [00114

THOS3hr i 8P iBi P loiempeEripsseftabent PAG (B asknéanipigingothe product
t

S}ég m§t§é'AC gardélz kﬁ(])gg El%c}&?g Zggﬁh‘oﬁ&% P da/ ﬂﬁf\Jal ‘?Rtétgﬁt of 280

ugrfradl) nediing af  hed0ab)dmixedr @ithrkedtomﬁlsmatmré ﬁmoxmmr(ﬁSpropylene

t hereo 00115] tural oiI | ncl ude .ani ma| .. Qi l
v@@@@a%be to? ? ewa? 7éi1t1§ APYHSEL iR & dqiieyfinnel.  The
%mﬂg@éﬂecoﬂut % w&é&%ﬁw RER6PABO | §+hokid, Itsqenﬁaaseﬁxmre

1S
oils, l1quid esters o? phosphor us-'cont ai’ ni ng
ad‘lhdsmxﬁyntlh eltanch@rtetdston%@/ (bendphdduoedbdnyt 2 hours. The product is

st ThE RSB Ri B oo b o

t lpmlcsgqrpoetbf; Iconnta‘ plodacP6ESRPLB éa\w&ntggqrs bs2usahyl P based on
when enp in a gas-to-liquid oil. Oten

Fi7eitiief) n&ngﬁé,@m tmﬁ@ch}md@brmstngenmmdeﬁhmow pentoxide (129 g,
h 0 r 16 dinent_ t as

bdjl hlﬁo‘@rr?séczc?egi m[ ;fl ai)l 0 tllonnsI nc(% %J%et oneg}eﬁ&q Burlng the
Pé&ll‘ﬂwn%@fémp&%&tﬁ 1spﬁ@u?[aﬁh%d RA®~8en The range of about 55°C to
pol yal phaolefin in one enbodi ment is prepared from
dabiterd @ndvhikstavigaievsenbddingerd? Profdeeteproduct that is a
[ € I U
VIEbEb s JRECTIRE MERLAGR £ bl L BESGTHY TR ang held for
onbowerfbbalirsetot forhe: mioduaf Upkar cadtrgnte predas icoytaims BL7 wt %

egs& in-part a polynmer (may also be referred to as a

PERBRIPPY Hrodi fi er) i ncl udi ng hydr ogenat ed copol ymers

Of[()(ﬁtSM e"@ce?% afh £neodiRl: I KBS - EMB.7 ¢, about 2.24 mol) is
pol ymers, po ylsobutenes hydrogenated styrene-i soprene
pbbe}tﬁér@ #hoait 04&Hat id 4 supogore polosphers, in a flask.  Bis-(2-

S BEAT Gl SHER o0 Rt el T R fpmpadpe vie an

dh@moﬁomtﬂénrewsr ROl abef bflSabol%O| yahtfmlswam@ﬁrddn&toﬁm the
and esters of maleic anhydride-styrene copolyners. In

cistmeretwe tnbodbnent SCt sl G Thei gk (hen heed 10 about
p%gf@gm %% hl%&e %u?%t PJ%' é%%r n ttﬁe %f:oaq‘]ct of Step D is
ers ac ry a es

alngydmadge Shd/ heme pﬁ@mbytmacrcﬁq,tem QIf y7i. B 6to l%.e nes or
ntxtures thereaof. [00119] In one enbodi nent the oil of
ity may contain a polynmer (or

0 R T LSRR STt o
oSeqedbamﬂnSﬁm Eh@fd%hpmhnwabEKMﬂpkng v&knmswtyﬂnaﬁmm A, a
Coné&gol&etr ?utg q(&g)rr@/é% gt?eg%%tgg (g@d I&B g/g) 6IFCH (ﬂied to isooctyl

| URbiphatd AdqapPasIdY PNabdu? 0NE n%l?oqihgerﬁfxtﬁﬂ%eis%én Qfated to
Iubrlcat|ng vi scosity may contain a polyner (or

vibewsTi¢ hwd# ficary. prlesesultant pradgesobBStepbdubasle phesphorus
atc)grlilttenpgf V\{()o % 8% %QQUtFo]iVSSt% B@t‘ﬁe product of Step A (about 208 g,
about 0.374 mol) is heated in the flask and bis-(2-ethylhexyl)amine (about 97.5

f f d
n?%rr '%‘13’60 grlﬁoglfr? ”Ilhre CP 152&@?%% Anﬁx%c’l e Rroc{uﬁy indicates a
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about 50 wt % of the lubricating conposition. In one
enbodi nent the | ubricating conposition conprises an

W@R00809475ubr i cati ng vi scosity contai ni ng m xt uPEEUSL00&051126

viscosity nodifier and an APl Goup IIl or 1V base

oil. In one enbodi nent the |ubricating conposition
contains a synthetic oil of lubricating viscosity.

[00120] Ols of lubricating viscosity may also be
?gglflggu&t(g §(2 %}o;i fglag deg) c}rtoF\sG A?\?%gﬁlgagdg@?él{ ?unneinover a period of
Gdbélal 400asnutks) ame rendrigi %ﬁfﬁerdtﬁﬁ Qltﬂle@fraﬂs&tbtd gBdutny °C and
Vi scosHy CO%I ses an APl Group I, L, 1V, v, v
baskd &l abagt nihgwisr ed he Hgpelbmt ma@uqtnhaén@)mh@ﬁphorus content of
e [ oAPl Goup Il, I'l'l, IV base oil or mxtures

t e?%o@&%nﬁanot her errbodi ment the oil of lubricating
ViPsepasitive Esanapl&3oup 11 or |V base oil and in another

odi ment. a G oup IVbse oi | 00 Thea unt of
tﬁ@lml 0 rqnﬁbartw&atﬁxaal N5 308 Pyipawﬁéﬁt a pignl ppwefiwe as
Wt O}Jé%t%‘:ﬁxﬁﬁ M NGRFEE, aeﬁtmqt PRGafHR EQé}Hblel@Oreacts
0

the sumo the amount ‘of t he compounds of the
pbsmhbrum\pemmm (iﬂwtfkﬁ%igl, abonb di.33 Gle)I mecthylamyl alcohol

o D R0 anB T Ry TR G Rt PRl B R pver o period

p@ffagémm: ehingds hi e$ a( dasetdthrdo beb 6oL 01RZ] plddueNB then
enbodi ment the |ubricating conpositionis in the form

ohe%teéémbwtrm € anddiradd for ghauty .5 bowns! dibearcbulianit pseruct has a
oAd
by BB BRGET BN "L PR Sk Kerlbleq by getins v

apﬁodurct tofeStbpra @717 gPNCEIN il ebasidi gih ey aleat Welght of 240
conbi ned with addltl onal oil to form in whole or
p&rnol) g withnpbeidal | ugstuiva gty oft RRpPlancoo e t(glout 46. 0" g, about

?%‘i”ﬂﬁﬂf e fe@&ltérﬂ?irb&@c‘t' 8@6&1& Wt FPI n@t}tlul 10.96 wt

I"ubricating viscosity an SrPterdiluent ol
t e Sapyess chrrihontt Hy Bting thbguodia9 othéqu\/\(albghit 200, about

20 b 10:90 b ht
Pgrf on"?‘fﬂ}]é’é e [(B9EH %ﬁﬁmgé%oﬁ%%mhiefﬁn agfl foqeting with

i ?H@éﬁh‘o% pettb Rl dalﬂoﬂcltuﬁﬁ herapble b%eﬁlo‘?)t. eRSlca@éh exotherm
ot her performance additive. The other performnce

d@hctlwebomtnw Wde Upamlcodierg tto wdbot $5°Aetler fesit 85 held at this

T SRRUERE Sy B L N, L SRR G QR 0

| B AP B thél @raveiké a8 FionPRker aPpdriid SERPARSEBthours 8Abis-(2-
swel | ing agents, and m xtures thereof. [00124] In

dicthtydirexorl) sy Gihesh 290 g Hboub 03 Behbi A d fhasisuntther heated to
t ggo&t.}‘seb efh {wng?r %l%oﬁ@h&ur\ée ﬁloglﬁrgﬂu S’h o?ﬁoesi)ﬁn{usl &)ntent

a range se rou SI'S
Wof %bda Sab et 2mdvd ni%ogab@uﬁteﬁt dfwou%’oztgawamut 15 wt

% and about 0.5 wt %to about 10 wt % of the
E&Hﬂé@-‘iﬁn%&’éﬁh‘ﬁésiti on. Although one or nore of the

erf BRI b€ PrdfaYat U4 ik Sithffar to that of
ﬁ)rrrrosrzﬁ)forﬁ)etr %t?ﬁwg(?gpéedra¥&(;r ﬁ%&c%ggedgltléfe%s tl%tsbe ar fo that ©
pit’eqmnettmenEximﬁplerhnthmmi ﬁorrSaﬂeptAvthet fbaﬁacd‘ntmhhenethylamﬂ

SR BTt R BP e Stttk DT It SoROGR e e ander a

hih,pesIathtRBENRYS ) 1,218)Bk &qap@d%ctﬁb&u%saﬁ a&wﬂt@t@@ mol) is
di phenyl am nes (typically di-nonyl diph enyFam ne,
oedgdd dropwise via an addition funnel over a period of about 1. 5 hours. The

mixture is then heated to about 75°C and held there for about 4 hours. The

product has a phosphorus content of about 6.7 wt %. The product of Step A is
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di phenyl am ne, or di-octyl diphenylamne). [00126]

Det ergents include neutral or overbased detergents,
wORMWBOM7EN or non- Newt oni an, basic salts of alRkel/US2008/051126

al kaline earth or transition netals with one or nore

of a phenate, a sul phurised phenate, a sul phonate, a

carboxylic acid, a phosphorus acid, a nono- and/or a

di - thiophosphoric acid, a saligenin, an

aIk al i sal,i xar at.e. 00127 sgant s

|nc ﬁgm sﬁ%ssb? %géilgﬁgecha|”“§F eny ° h%0|n|%1 §ph°nw
apen@kldea@bdn¥d ghabandeds atdlpns pddRAUt tSvoagort®hb o@sr a period
post-treated versionsthereof. Post-treated dispersants

i ﬁénba@t dRoBeulsy TBademearafieway dald phpbrirtesd C for about 1.5
d d

CAPERC PO PIRAL B¢ bt nafRE O L SURE it AERAIARS bis
SHﬂQ/ithx@rl)anthejl(aldﬂﬁ 14di.8 rg, IabSut 099%i nhef), wheradded dropwise via

Cmﬁeﬁ@n@ gv%higg (g%gf ﬁgﬁ%gg%%glr% é%gli irllcr}egs%ﬁ to about
PEbYC SABUTYd %]Ie a SHeRUN MR 2THRLGAl THe HRRIVAHERE. phosphorus

aver age nol ecul ar wei ght of the polylsogutylene ranges
f comcabollebods 0.4 wt abheod a5000gcrocordbuutl @560t 2.0 vabbut

ZEOB !00189! In dlfﬁegent enbodi nents, the dispersant

| el ect ed fron1the group

CPOBISSY | Noutfcadile WonthoMticrst R4akheuix1d luds PAXBIPOUIXE2, AXF3

0.01 Wt %to about 10 wt % and about 0.1 W %to

ab@@tAPSF 4 amy preparc ey bilgndingt intry bassnpidsibei adugtogfiBeparative

Vi | cl. IS0

S;E,S %eeg ngq RsSgcs[ Ve'i] 119%3 ?!f}%%l)l/ engﬁ&%ﬁit f ﬁg&r\éﬂ,{@ 590 Jprn of

@hwph@hﬂi en’EBe ab&'éj r@@ﬁﬂaﬂuedleﬁtwnﬁiﬁ inS Qbﬁeﬁﬁional amounts: a

pol yners, hydrogenated | soprene pol%ners

pérsyﬁe@ﬁtac% yubtharised-gleday, eparosigy) yaRibitpht Bisgesity modifier and

es, al kenyl aryl conjugated

?Eﬁ%&€gg%%¥§%§éicﬁb%§’ efins pol yal kyl met hacryl at es

amﬂ]é@ﬂ er@om’banzrakrellwtardamdm(dmlebs,ltlemel ¢6pollymer an axle fluid
t viscosity difi often r rred.to
%Md‘éle’ﬂ gt iip e éHFp‘g‘F Oéwng? Oeweeipeﬁbﬁéeparaﬂve

eﬁEQXﬁlﬁﬁelenoﬁb’érﬁ%tcs%PﬁéMﬁ'ﬁ'bﬁ)rbUﬁte oY n@%??hosphorus The axle

functionalized with the reaction product of naleic '

atﬁlhyctsr fWéheaancbngginam penveatipoily mpohatsr yl dispersant, a sulphurised-

t | i t | e
it g o ol R 2y BG mati i ERSRE P fkyfeareggent 00
bgpwged in the conposition of the invention. [00131]

Corrosion inhibitors include octylam ne octanoate,
cd&&éﬁhﬂiﬂhﬁLproducts of dodecenyl succinic aC|d or

Sgwlgsrn‘:l 0 derfek 19 gxsf&c INGE CA%P& é?}l Wl 612% gx.faluated

or a |azb é conpoun escn

be&knlﬂ@yi‘mg IA&IMrMeth@dl 07012 1dexa Kundaes Tekt Method for Evaluation
benzotri azal es gglcall y.tolyltriazole)

1o§ thg Lpp%ﬂgirré@ng A9S1R a%%gp@gants Under ‘Conditions of Low Speed
o ﬁ’ l%l%ﬂ 'P(pr QQWHr@o&jgﬁﬂéleﬁFg%lf 3%11V%oaXIGS) The results obtained

t hi obenzot hi azol es m 1’nhi brtors
i liIl:dlede thapihleyAXIFS, fXER, héyKFéc AN B, ear@n@LP- axle fluids perform

t hyl hex Iacr | at e onal ly vinyl acetate.
\ﬁﬁ%ﬁwf ﬁ%?ﬂﬁ%ﬂf? fh? phosphat es, pol yet hyl ene
9l yP@hs. mé Y8t i @nexe1l A6, POl Pr ORYA el CKCdes@Btluated
(et hyl ene oxi de- propyl ene oxi de) polymers. Pour poi nt

dépressgaping thndlafdé Betrepk Oxfidataicebtability of Gear Lubricants Test
a?tl)qa}/sg(ri Io%eAgtTM %\qgt’hog%g( ﬂﬁt) ha‘l:ﬁé/ I1reastu?ts b?alng(? c1:1r1c}1/102€1j’[teet%at AXF1,

AXF2, AXF3, and AXF4 axle fluids increase in viscosity over the duration of
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pol yaeryl am des. Seal swell agents include Exxon
Necton-37(tm (FN 1380) and Exxon M neral Seal Gl (FN
WQ208)947& ease [ 00133] I n one enbodi nent the PCT/US2008/051126
| ubricating conposition described herein further
conprises a grease thickener. Wien the |ubricating
conposition conprises a grease thickener, the
conposition may be described as a grease conposition
[001 The, gre ener i des nat
dg}l éé&()j 1 te t 9¥ f} |tn%(?g/§ﬁ? élgo t JM: a? lgfolcﬁaSThe CLC1 axle
Oﬂ@@cnﬁrc@éa%y@n DSOSV dveer tlﬁélﬂ@ldt@hblfctl@e LsaJ Ictcbteby gBgha3 % at
bl ack, p| nments, copper phthal ocyanine or m xtures
tHb@@bﬁ) I-ri) a carboxylic acid and/or ester (such as
J oflleozgllg('ﬂu? LIQS@FW 'A%(P@C'A%(}afdAXF4 %‘fae LCl are evaluated
ereo ) urea or 'diuré€a,
t tiear wblut{oﬁiOli%haida)u@rIEul@hhi@dl hEnGaS h€hg)‘rﬁa9graphy Headspace

t ener s derived framcal.cit Typi c |.cite
%né stver T %Iderle; QUF FYRR AH1SHEFHLR ntc@e}él?{la??? F3 1eadspace
ssé,umgﬁlare@ @Ga@éhr@?ﬂ@tro@\tad%ﬁ@ qGBb&d With G HRXY SRR MSD @f&ctor at

enbodi nent t he grease i ckener 1s derived from an
ovbah 256UC ¢ srilit |ratm sl abhain&tl ecelhen Helsinbélew off deait Wil ml/ min)

o e B R BT DR e pe S NG Rpp YatiShary phase).

PahY GahpQutitd 6f ﬂl@llféa@%bdé@[m%’bﬁ okthi§ rRQhtainell a® aBdbutt2A0eC and
of two or nore there The pol ycarboxylic acid and/ or

edheeyialgage milibrafied éerrdbonyy30 winudscbrans de analesngthe gas phase. The
h 0137] ., T
% r gm§9esSur% Qﬁ &e§3 %utien)( Ehgﬁ‘éc éSYIB)%{a? &R %nggﬁeghgwg‘éte of tlgee f:n gﬁg phase

(XE&IEIH‘I) he abaital 0 hidehind GSleE(EC&éﬂ{pérhtuP@pI@grarra hﬁﬁbml’betemperature
al um ni um or m xtures thereof

s ef t"%ﬂ}lt &0ve{amin ispthermad). RISz atoet A% Q/@m u%téoﬁbewﬁ 280°C and

[ [ I X e
CRLOLATS RSSO R MY, B0 BHHECR i o
c atganosulpabuspeniesi A end Bi (eboutels0 tuheif elak stahdardr’rmﬁure is added to

enmhodi] nt t he net a ncl udes |i.t hi um

Eﬁ ' ﬁ&eato éh%%%ciaﬂi Qv %%‘P%:Thﬁrﬁ"“fl@di% g}odﬁ?f ShreAgilent
e@@ﬂis“ﬁ‘dﬁwérge &%sBQﬁ‘s%' ﬂa&o@?s' @al@lﬂé’cé&’ fsiBg UBL cbr{b%hﬁ'z?c?o% and the
one or nore branched alicyclic or lineafF, saturated or
uasataditiat edractedrion pCﬂkSp dlhg lyedr fox yhessabgild tsutheadnask using the same

b I ut
AR TS B5P B Vi Fie fam PRl B e hse factor
a@h@l ﬂmle@altsde&é refottc@n8 ppRPEHigeRE A BE sFRIBBW tHe @ﬁipcve The

ester includes one or nore esters of one or nore of

t esuttaipdigytei tbatad Xd&d, Wi, dh8Fdr antb AKX ES &dndluds gpaot evolve
al e @.C t

LSS SRS el 3 A B0 AR BB pcons
abelphid2st o about 30, or about 4 to about 30, or about

8 to about 27, or apout, 12 to about 24, or about

A b63D0 Qustalih etaesl?sﬂwérrewrf%aaip@te flmilg@}iulphuroﬁ%e O e salt
i ncﬁ% Sgetnt hﬂfgnﬁ‘(ﬁf Q%)@’de' dec &r %ﬁgﬁﬁaﬁgﬁ %ﬁfbfared with a

one or no nonoc oxy IC a
estlphw- ctdmﬁﬁming anomesadt ofnthe é?IcElcaxlbcﬁbuj/d i tn additden t;’meck/umhur-free
esters E erec or .a m.xture. Qr. IO € .t her eof
amine salt o present invention provi es re uced viscosity increase in the L60-1
test and no detectable emission of gaseous sulphides, compared to the sulphur-

containing amine salt of the CLC1 axle fluid.
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In one enbodi nent the carboxylic acid includes an

al kanoi ¢ acid. In one enbodi nent the carboxylic acid
wW@nwBo476%5t er t hereof includes a mxture of oONECDUSIVOS/ES51126

di carboxylic acids and/or esters thereof and/or one or

nore pol ycarboxylic acids and/or esters thereof. In

one enbodi nent the carboxylic acid and/or ester

t hereof includes a m xture of one or nore

N %Q&BQX Lic %&59? %yd/or ester thereof, and one or

nn#g—ﬁrté¥§%x99rt—anafor pol ycar boxylic aC|ds and/ or

e{s@(ﬁr@]t hiewtefatink 00d:40bsitiongi §-Reapntavesthid nesistisdibie fluids
rati o of dicarboxylic and/or pal ycarbox

ACh A e AT FarandrhT b1 sp6e RAELEATBORINE 1003 DA Wt % of the

?Egﬁﬂko é%gﬁfbﬁgﬁggf or gg%upnég:%o %%eg%gu¥d35?%§ng%HMﬁc
albausmidsionis ﬂ&lﬁisalﬁmtﬂher3501&5m o @heunti&Oil 78moux®1 41 didparsant,

one enbodi nt t rboxylic. aci.d and/.Qr ester
FLEIF MQHHE]1ETH eRO gﬂlgt ﬂ%t,eeVﬁﬁgerlle)r,gqc{éﬁ?q cPhosphyerus antiwear

ap %élﬁranﬁ%tfdlﬁ’ RlntIGRARE (AR pifAml es of a sui table

roxysteari c acid i nclude hydr oxy stearic acid,

1®001>66|] oxyorspeative Iadnrubatlmwmatwmwac iigl anogutamatic

meneof@wnornmet ester,s

cFAPYTS8108nHUIS, PHBAE dnbY H Fmﬁgg éPIQOeBPSGngtluP telfigrwt % the
?F&iu@’é oet GklenBonad Ve tivet BRATAHIE, 1. MEFHYY buthBratidir@Xdmission

earate, nmethyl 12-hydroxy stearate, hydrogenated
c Al dsy fusthan confain gr cenveinkipleampunteod drsmﬁﬂét tfhietienfmodifier,

[ gglg'yzl}lge]thelcq&ﬁﬂi V%rggglgy qﬁ&&dlﬁtep epl%?aslrpggz%l l&lctlwé: %q‘ﬁgla (aeg pour

a@bﬁud&@@ﬁﬁthEmQQhﬂ) behenlc acid and/or |ignoceric

Cld In one enbodi nent the carboxylic acid includes

odatgpatie Meansmissdi Vedhi ¢ aci d, nmyri stol ei c acid,

926@6‘62' en?e iothat &éu?sn@gélgn fﬁﬁQQ'Aef dl agirfly, %ﬁsd'zﬁ 4 and
i S-el cosenol ¢ acl eruci ¢ aci d,” nervonic "aci

2 (A-(exadcerioated acing ASTM| Bethaal Dd 301@ohydr cmyosmn at about

130FTeRY Trbsedactarire Merana! Ayt by ohesehdbeaiiried to s

a%SGi"M 184 pyAoapoou g oS @-B8 Geal QGﬁylgr Q¥iell GRRANEe and the
acid 11, 14-ei cosadi enoic acid, linolenic acid, cis-8,

I r@lltemwsatemaemn evawepdwear s iod oin ovatists, cis-5,8,1

C;[(ilﬁfi 1@1 %@@ﬁly@ggéﬁgx‘éﬁ% rélgpas for results obtained for

alATRIr &b CIANALEs agt A i DONeSpetiaclyd TRUBMLI Gear test data
acid, eleostearic acid, licanic acid, citronelic acid,

né@fvféﬁFé aaé.QLC%bﬁeéthl@ 04 mm.absci sic acid, or a
?g%l&r?& O(f)vér\gﬁ &r u se S}H(%c?t%f ftha} Q"G %np?rg{—: rﬁ?xﬂhe SQIS of the

ic acid elrc a

| imehtdc poivities | lamola@tﬁmnac tdnsrhisgiami €uRiCi with acceptable wear
el egstearic acid, or a mxture of two or nore thereof.
[ Oerfarsjancs, agd ercdResddPORISE CORBSIGR cRpERPardsh ®WBnarsimilar aufomatic

[gé?ﬁ%%ﬁw}ﬁuﬁxgié ystearlc acid, and salts thereof.

n one enbodi ment the carboxylic acid includes
i $sweoet@repbsdiiensaci d, oct anedi oi ¢ aci d, nonanedi oi c

aci zelai c acid), canedi oi c acid seb ci.d),
o607 oA S ema e e o SRR contogt i, GEtod repared
aebgmnﬁﬁgﬁﬁ%%ﬁﬁﬂﬁﬂhﬁhﬁtQﬁ'Smn%ﬁﬂﬁﬁd%ﬂﬂﬂ&hcag&hd@nﬁﬂa@tothe
m xture of two or nore thereo I n one enbodi nent the

cardstwey bf €omcintional Prereasivadixampdi bidesaibied afaze! ai
3@@@2@&{ gg%ﬁgecfgé%?&'sﬁ'{?@&s tng EERPOYRLE BRI LNCERIS of the

invention is prepared in a similar way to the comparative lithium-grease
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(sebacic acid). The reactive carboxylic acid
functional groups may be delivered by esters such as

waleowsoirso adi pat e, di met hyl nonanedi oat e ( Azel BE€BYS2008/051126

di met hyl decanedi oate (sebacate), diethyl adipate,

di et hyl nonanedi oate (azel ate), diethyl decanedi oate

(di ethyl sebacate), or m xtures of two or nore

thereof. [00145] In one enbodi nent the grease

DRG] PESHD o RPAYE S  SFO i e roduct o
diPwiReatseCix @sple e tb Recgmacdtélgn product of nethyl ene

di i socynate or toluene di socyanate with a nonoam ne

or oleylamne, (ii) a polyurea

IS d

s t ' - f I i

oY FTAT DR ERAC OB AR Y (B SR I SRE KPRk R for
aafifiwsdr péré@namde aisfrat A TafivMiethsdc D28965DRA0Y laadi D226GE. The
oleyganin in second step to give a mxture of .

of et 16746 oK o T1oh o1 o SOPBRS oK edhpen ViR g the
aRImp TR vERYLARE chobitidk 2Q6s sPEiar PRt HkBee o fhieds.

pol yurea conplex forned by utilizing the calciumsalt

of 0 M2w Itro$ &vowvarthatedoght obticdmsgiecialsadesanbed ebarai thagrinteract

oL S5 e e Bebisb R 85} B iy b
CANpsrbBe fRRE tscMGE afRlftiadeatldcl at PRS prédildtd koGt thereby,

antiwear agents, rust inhibitors, viscosity nodifiers,
extaleding phegwadectadermed uagn gerpleyivgdlubbegrt) comppostion of the

[ BESHER el 7808t FenrET e, Y Tt B RELATERL' B casy

| dbgdripaiionng Neveahélessy #f sdeh vweddifieatigisi &85 redctigh e@deucts arc
applicatiaons. The driveline device conprises at |east )
officlededy widup thy sroRepek theprasang igegptiony theaprgsg invention

rent 4P SRl sARARAT Rt SRR AR Dl Remponents

ddesacbed sibaveranual transm ssion or a gear, a gearbox,

or x| ear. [00148] The automati ¢ trapsm ssion
i ﬁ%@ﬁ&is @&ﬂﬂtﬁadhgwl%bﬁg?@ EYBIAG 58 rafﬁtw@dmt,s preferred
| BfibBhidnts VATisafdl Be nABRIARS kiRASy drlo¥s) mod@ich@bslehhereof will

transm ssions, continuously slipping torque converted
cbatahe pp @STCO) , these phididd aunt theatitcupanansadins it spegification.

dyal | h i i . 00149] | .
B s e B TR B D e TheloelRein jpgintended

| e e b tsLog no@nP@siohs @ 41 sedhased epebnthenpPperdds @nins.
transm ssions to I npart at | east one of antiwear

performance, extrene pressure performnce, acceptable
deposit control, acceptable oxidation stability and
reduced odour. [00150] The foll ow ng exanpl es provide
illustrations of the invention. These exanples are
non- exhaustive and are not intended to limt the scope
of the invention. EXAMPLES Preparative Exanple 1
[00151] Step A Phosphorus pentoxide (219 g, about
1.54 nol) is added slowly over a period of about 1.5
hours to a flask containing isooctyl alcoho
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(about 602 g, about 4.63 nol) whilst stirring at about

600C to about 7Q0C in a nitrogen atnosphere. The
wWOorRooBM9459 s t hen heated to about 90Q0C and hel dreTiEs®H®O51126

about 5 hours. The product is cooled. Analysis of the

product indicates a phosphorus content of about 11.6

w % [00152] Step B: At tenperature of about 500C, a

flask containing the product of Step A (about 760 g,

a???ﬁw& 71 nol based on equival ent wei ght of 280

o/ oW ktirring at (15-400C) mixed with a

stohghs erehed &: anount of propyl ene oxi de (about 157.7

g, about 2.71 nol) dropwi se via an addition_ funnel. . )

The prdpyl edelubrirdng compasisign §owprising e QJHolubeeming viscosity;

1 0 i X T, ' [ 1S3 .
i dG Byt A ot Hob R IF DS HENANED gip gper of

5 i phephbded aciher giipdugiospliorghaed B/diasy-subptimsphdic us tri- ester of
coHte t.of.gbout 9.6 wt % [00153] Step C. The product
PhEPaplB('about 881.5 g, 2.73 nol P based on %°=9. 6)
is heaped tQhéqg§kﬁﬁﬁg%oﬁb%&ﬁgﬁQﬁﬂﬂﬂn?@?%ﬂ%%ﬁyﬁm sulphur-free
pent oxi de (129 g, 0.91 nol') is added in four equa
peminconsalt oxosrprabout hydwxheubstitDad | diegsteneofagtivsphoric t 4qvad of a
tepperat ure i s, maintaj. et ween t he. range .of about
3 S RS R G R ke e R

10 providg a pmagdugbriddiial dotnRshieADCDIBRY S, SPhdréin thBSsulphur-free

temperature is raised to about 800C;, and held for

aboine Blthoippresented by Faimaulpf baudiormygdha)cool i ng t he

product contains 13.7 w % of phosphorus. [00154] Step

D: The product of Step C (about 706.7 g, about 2.24

nmol) is ated to about 450C in a nitkogen atnosphere

in a flgsk. Bis-(2- ethyl hexyl)am ne (®bout 596 g,

about 2/47 nol) is added dropw se Vi&y addi tion

funnel fover a perjod of Ebout 2 hou&s il st

controf |l ing theDtenperat'uxe to be apolt

t here/for P pon c@otTRgITRe| PlaNud!',19fM].
St ep i's llghtl ange and has a ph¢sphorlus content of
7.7 % Prepa ive anple 2 [0035p] Preparative
Exanpl e 2 is py@plred efipl oyi ng a/4im procedure as
Step and Step of PreparativeYExanple L. However,
for Step A a stojchionetric anmount o pyl ene oxi de

is added to isoocty| phosphate acid
t 3.43 nol). The m ktuye is then
C for 4 hours. The

9.65 wt \% For Step B, the product of
about 0.374 nol) is heated in e flask and

bi s- (2-et hyl hexyl )am ne (about 97.5g, about 0.404 nol)
i s added dropwi se via an &ddntilagri)f unnel over a period
of _about 40 m nutes. The reaction tenperature is then
15 rd?Sed to about 75 OC and held for about 5 hours. The
resul tant product has a phosphorus content of about
6.6 Mt % Preparative Exanple 3 [00156] Preparative
Exanple 3 is prepared in a simlar procedure as
Preparative Exanple 1. However, step A of Preparative
Exanpl e 3 reacts phosphorus pentoxi de (about 189 g,
about 1.33 nol), nethylamnmyl al coho
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(about 408 g, about 4 nol). The phosphorus pentoxi de
i s added over a period of about 75 mnutes and at a

wao esopevasur e of about 600C. The product is thePCTEs10081051126

10

15

20

to about 70Q0C and held for about 1.5 hours. The
resul tant product has a phosphorus content of about
13.7 wm % Step Bis carried out by reacting the
product of Step A (171.7 g, 0.719 nol based on
equi val ent wei ght 240 g/mol), wth—gbout 1.1
equi val ents of propyl ene RXIde (abou 6.0 g, about
0.791 nol). The ©esul tant 'mroduct ha phosphor us
content o \ebout 10.96 wt %> Step C lls|carried out by
heating the af B (aBourP200Q%y, MSuR"p. 71
nol ) at about 6 Clunder |a nitrogen 4t gosphere and
reacting with phosphorus Ipent oxi de (@bgut 33 g, about
0.23 nol ). The pPag¢ti on éxot herm redche¢s about 870C.
Upon cool i ng abput 650C, the flvask ils held at this
tenperature for abgut 1.5 hours. The fllask is then
cool ed to about 4 C foll owed by the drgpw se
addi tion over a pefiod of about 1.5 hodrs of bis-(2-
et hyl hexyl )am ne (about 200 g, about 6783 nol). The
flask is then heated to abethuldPQ§ and held for about
2 hours. The product has a phosphorus content of about
gWhein o and a nitrogen content of about 2.8 wt %
Preparative Exanple 4 [00157] The process to prepare
Preparative Exanple 4 is simlar to that of
Pr epar at andeA Bxanipdepe@dentio W \oe a, hylescaSiye prop doheirfih@shbout 1 to
contalns neth | anmyl phosphate acid (about 154.4 g,
aBbRit 38 ﬁ%ﬁﬁsand at about 250C, under a nitrogen

0. g‘%é"ﬁ%‘f*&q‘ L R e

over acpdrRod imfepaiautly R, B, hoahgdroXyedkytigxdup, e i s t hen

heat ed _t 0. about 750 d held there for abo

The. pr devit THEEeRpIRe < Bivoris dc it Rt 6. HOWK DIPO)
YcH(ReCRi(@guct of Step A isthen heated to about 6C0C,

under "a ni trogen at nosphere and phosphorus pent oxi de
(about x38ngss fawabow.2® ahob 1, ‘sltgdetepromoﬂh% wonty s R’ 1s a
é'@f ﬁg@»Od of about 1.5 hours. The tenperature was

h&Y YO 4" Sp SR P788C for about 1.5 hours. The product is
then heat ednf ghahare boHOBSsitORIn-Rird ﬁrﬁ@@i‘s ayich b $rdvdso that the
ethylhexyl am ne (about 144.8 g, about 0.596 nol) was
288 O Gnoplis saualitaab@ditt i on funnel over 1.5 hours. The

t enper n i ncreased to about 700C and hel d

for a gé%{%gkﬁygggout 2 hours. The product has a
phosphoidmn tosdeevurydhg &loauibdut@ totab%ut @,milda ni trogen

content of about 2.1 wt % Lubricatjng nposi ti ons

1-4 [ooLEH ¢ ezﬂofgrﬁ%tawnghem%.nrpmgs iompkﬁtwélﬁ%e to satisfy t,
f F %ﬂ% r BRare

bkgﬂg?ﬁ |n€gt@%(ﬁm0|lﬁé ﬁ%¥@d$ugéepaﬂa?ﬁ%§fzwlnthe
Exargelcdsibbut @ telabesg ekt i vel y |n an anount sufficient

to prOV|de m of phosphorus,. The axle fl
fur Eheft contOF AR CaRPTUR ShHptindowhrey) Hisaruiassalt of a

a pRSNpRONE ic8 R0 @ ErfePRes GRE BB F&IN Niah it raeséh'teccpl%:slb(;r}hula la
nodlpler andgpour g%lnt dg%ressanp?Zagﬁppn) [00159] (1ay
Conparative Lubricating Conposition 1 (CLA): is an

axle fluid prepared by blending into base oil, the
product of Conventional Preparative
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Exanple 1 in an anount sufficient to provide 500 ppm
of phosphorus. The axle fluids further contain in

weoovsemrsonal anmounts: a di spersant, a PCT/US2008/051126

10

15

20

sul phuri sedol efin, corrosion inhibitor, viscosity
nodi fier and pour point depressant (200 ppm. Axle
Fluid Tests [00160] The axle fluids AXFl, AXF2, AXF3,
AXF4, and CLC are eval uated by enpl oyi ng ASTM Met hod
D6121- 05a (Standarg-Test Method for Ewal uation of the
Load Carrying Capa¢ity of LubricantsOU der Conditions
of Low Speed andOHi|gh Torgmse Used fo i nal Hypoi d

Drive A«|%§l. Th
AXFl ,  AXF2, NAXE3p @ dg128r Rty m
as a |useful axlel|flfuid. [00161]

sufficiently to%<
|, AXH2, AXF3, AX and CLO are

The axl e fl uids

eval uat ed by enpPoyi hg tWe L60-1 Thérmal Oxi dati ve
Stability of ar lLubricants Test Y(bas¢d on ASTM
Met hod D5704). The|results obtained indicate that

AXFI , AXF2, AXF3, and AXF4 axle fluids|inRcrease in

vi scosity over the|duration ofthe L60-1 test by about

20 % to about 44 %at about 1000C. The CLO axle fluid
i ncreases in viscosity ovemﬁlh@(p%rati on of the L60-1
test by about 43 % at about 100 OC. [00162] The axle

f Wlicepdn AXFI , AXF2, AXF3, AXF4, and CLC are eval uated

for eval uti en_qf | phi .
chr orm oty RSy Xh o BB Bbup coptaining ghout 1 10
uabag 30gutbentatdogyyi pnent (Tekmar (r) HT3 Headspace
Aut osanpl er, a_(as chromat ograph equj pped with a

Agi | en€achdy Ni&ég%@@&m@?pe&fieﬁb@bydzw@@%?m
i 0: QL : ' 1.0
it o et € IR Hdcpertion 8RR o Bl iyl edn? 10, S5

t hi ckné&ssisofindepaideotiar R’ phase) .grdilye teprepartad ubye BORBP(O)-
h injection port is maintained at about 2000C
aﬁ%ﬂgﬁgﬁﬁg’s are equilibrated for about 30 m nutes
prior &q,80alth BBodt o9 uPNaseh tdBrovis8lthReRGUL & 3, R is a
dependent on the tenperature and the flow rate of the
mbjpdiosygdhdsgmoythehd um) is about 1.0 m/nmin. The
GC-tenperature programis froma tenperature of about

500C (2 mi nn gt merentwith positaysnongzdry irtbgus, WiGhaipnoviso that the
unti | f?bgu)t. 28033%0 nd held for 5 m nutes at about

288 E (AT S 89 &° FOYFepared froma ni xture of

or gano-sul r species A and. B ut 1.0 nm.of .this
o s UG ARG 53 sontint ey ol i P e i ot 1.

standard i s_obtai ned using the extract_ion npde.of th

Agi | enf &o/ w@e@@‘?re%émg.com%roégw&élecl?lgb%owﬂ?rgm X is about 0.

cal cul at ed i ng, the concentration and the area of .the

ext rac?ed i f?epl@augatl%@malp@%mfbaroft lrga?hpwgeﬁegl m is equal to

obb@itnedh s inNQubing .8a¢E extracted ions. The area of
the sanple 1's nultiplied by the standard response

factor gand tije [g3ihlis aé&nﬁ@s@@%ﬁe& QERPA Of nSRAEFI £Sand A’
A or species B in the %arrpl . The results indicate
t hakepddehtly fodEain apXE3? taamltbuddFArizod gofdsui ds do not
evol ve gaseous sul phides. The CLC axle fluid evol ves
nore tBan 30hppubrofatipgseaymsgidnpdli desn 3] G0EE RORSraldIR” all
the axle fluid resylts inciqi caéﬁ that the sul phur-free

Bowshin shaid aficee

amtdsecadantlyfontain aBpst NAePSde accept abl e

antiwear performance. conpared with a_ . .
10. P The I[E%rlcatlng rg%mposn}lgn of claim 1 further comprises an

organo-sulphide.
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sul phur-containing amne salt of the CLA axle fluid.
In addition the sul phur- free am ne salt of the

w@e@semse nvent i on provi des reduced vi scosity PODUSASE051126

10

15

20

25

30

in the L60-1 test and no detectabl e em ssion of

gaseous sul phi des, conpared to the sul phurcontai ni ng

amne salt of the CLA axle fluid. Lubricating

Conpositions 5-8 [00164] Lubricating conmpositions 5-8

ar e autgmat i t £anSglag)one Lids, ¢ ATEL ATER. ATES Cuiphide
and AT& ‘respgcflngy co%{alning about 0" 48 W 8GOS P

t bemprioshugtt [cadt dicepRd ablysalphx@inl @sadladode 4ompound, or mixtures
respectively. The automatic transm ssion fluids

f thefs contain in conventional amounts: a di spersant,
friction nodifier, polynethacrylate viscosity )
nodi fi 82, pAbsphdrigatingtamerasitiyemt aldemal pbithepoqraprises a

dg%ﬁ%@%f?@%#%ﬁg%&ﬁ@“&%%ﬂ Conpar ative Lubricating

iS an automatic transm ssi on

fluid epa I [ [ Nt b1, cabout. O -

ut "5 8- pr ddtc g BR Rl Bl BT e i 1 U BMer g Erises @
1 phddphoanst anbidag ot camemt $s¢sQiiref dgeht] Hriniktures theesitfai n

i n conventional amounts: a dispersant, friction

modi fi ed, pahynrebhating @heosittonost dyindivheRin the conventional
phosphorus antiwear agent and a pour point dispersant
( PBOSIPSRYS. aniivera el CXTICHIFs I SSHEnagdstis Jebrieb]frompehe group

N : Nl s Eo AT
anePORE of EBRIENE AP bt FoRERR e TG B 30 Lopparre of
c aronosikgh andtdiadlbd ythodplid(c d@d eStehnurmgtal diatkyFditidophosphate, a
I\/Ercogi(.rkv@g]éballll vvear test also freferred to as ASTM
pineiallighyhgaphategadmishites [isseof est is carried out

twice and the results presented are an.average wear
scar of >t he [N WESAENE [ ¢aRPP ot & ASRAN tﬁaﬁlem%ﬂpﬂses a
CORPESH kdhimgs for results obtained for ATFI and CLC2
flurds are 1A and 2C respectively. The 4-ball wear

test daga f : Qtn]qi% b 4 o
Over al I%'t heq?lgg-lgﬁ%%lg |1n igggtﬁjeog{tﬁ)gt gghrbelggbﬁphmwl}%fgéﬁghsmg ¢
agrqase gatkenef. t he i nventi on provi des an autonatic

transm ssion, fluid wi.th acceptable ar rf or mnce
and r eddoed 1BEpRLRCRERS SOTCLBRDAT GIR (1. OV ASTa e ercase
aulioR@Hck ¢s &AM SR b YR dekddnd/6F 8@SE Conpositions

[00169] A conparative |ithiumgrease conposition
(C&C ) 1Bs prbpakbticetong aonipegitwnnof rdimandunvhafin the grease

phosphor us , ant i wear .agen si.mlar .to the product of
O@H\C/lg%ef 6311%?“ Pﬁ%@a@i’@‘é&ré%%ﬂrbc T,lé'descri bed above).
[00170J19G egne k®AROGHE | @R okitrbn( GR claitehRA6, GRderditd the grease

GR4) of the invention is prepared in a simlar way to
t Heckaepay éarived ani Qvsirbased caksswe supbenttcon, except the

phosphgpus i r edeil §,: pr
Pr eparg ive teaMrr% g%ﬁ?ge{btgn%@g%eg{ic@% ya6G‘g§éggﬁl e grease
Catipsiet i OderTeslt ffohG0didida thivkegereapelyareptsikdnensor@Rdolyurea
to G4, %ggCGCI are evaluated for antiwear

pEPPITFER K CY HpIABF MR hPeE: D2596, D2509 and D2266.

The resylts j mhgﬂbﬁe&t&%&t}ﬁ cImBASIEe CHRPSH fubAButRE viscosity;

the invention an
and a sulphur-free amine salt of a phosphorus compound obtained/obtainable by a

process comprising either (A) or (B):
wherein (A) comprises reacting: (i) a hydroxy-substituted di- ester of

phosphoric acid; and (ii) an oxygen-containing inorganic phosphorus compound to
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conparative grease conposition have simlar
performance in the tests. [00172] It is known that

W@ 0o8/09675¢ he material s descri bed above may i nt BCHUS20081051126

10

15

the final fornulation, so that the conponents of the
final formulation may be different fromthose that are
initially added. The products forned thereby,

i ncludi ng the products formed upon enpl oyi ng | ubricant
SRR 0 PO RRBBE T Y RALAGY el SRR ompound
Newigranhehigass, all such nodifications and reaction

products are included within the scope of the present

i nvent Pbn; the present invention enconpasses | ubricant
conposition prepared by adm xi ng the conponents

descr | b‘é@erﬁﬁb\@g COUPTISEs IERGtEgt lde hydkpaiitsubritied @eepster of

e ' Lp. el ati to its preferred enbodi nents, it
iéﬁk%hgggﬁﬁggééaéiﬁgﬂpﬁat various nodifications thereof

wi |l beggone ,a n . e skilted in t I -
Feadi ngt he o pBAEAL L BuhRAREs R E ae{bel SFpflpg BBHying o
ustttedritediad deviad atifitgidating Bbinpositibrs cdromeind1& seliphur-Bee amine salt
i ntended to cover such npodifications as fall wthin .

t RE dthspelibra thydragypahetEutcd| di-nsstohal PRohaiifredfid.sor (i) a
1o hAphtid P i S ABRAS A Ao CATRL S Mo fHriRlakicOf
Iggﬁpcg?;l ngév‘%ds?gxo}g%;ﬁaérﬁicfgaoéﬁng Erd rgse@grrﬁgr?(l:eld'salt

of either (i y [ j - re.of .
phosphari c. ey noEea BRSPS AHRER Pl it flflanine altof
hyiddroxy-sshioisited utiesttr - ofophdspheriesicd ©f sqgdévdsip Harmn cthe group
acid. 2. The lubricating conposition of claim1,
WRePEREOhe sul phur-free amine salt conprises a

hydr oxy-substjtuted di-ester of phosphoric acid of a
phos ph&\ALIBEe 191 06 2yRhephorys Wuaﬁ repgpsepted bygkqraula (1) or
okoRhaskhgric acid. 3. The lubricating conposition of
clgin11?n§herein the sul phur-free anine salt is
represent/ed by Fornula (1) or Formula\(la): Fornmula

(1)) O Formula (la) wherein A and A \are

i ndependently H, a hydrocar byl gropp\contai ning
about to about BO carbpn atoms; egch and R' group
are i endentjy a hydrosar byl groﬁp eqch R is

i ndep nggqily , xyal kyl . Y,is

i ndepgnden d;gi e%r_es ) El—lmN+R nlq IMIe

P(O- CH(p X ranges fromabput O to

1, with the o that whepox|{= 0] R is a
yalkylegr up; and™m and n eb ositive

ro inkgegersf with the proviso t he sum of
is equal to|l about 4; Mis a net n, t is an
I ntegar varying fyom about 1 to about|4x jand

Formula (1)
Or
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g and e are fractions, whose total provides conplete
valence to satisfy t , with the proviso that q is in

wao b@soatige of about 0.1 to about 1.5, and e i SPCTUS1968/051126

10

15

20

range of about O to about 0.9. 4. The lubricating
conposition of claim1l1, wherein the amne salt of a
phosphorus conpound represented by Forrmula (la) is
represented by Fornula (la): Fornula (la) wherein A and
A" are independently H or a hydrocarbkyl group
cont ai ni ng about 1]|to aboKt 30 carhbo tons; each R
and R' group areQOi ndependertly a hydyfogar byl group;

each R ig\indep ngently R, or a Hydroxyal kyl
group; Y is %?gg ent , orOagPoup < egtg¥eRt ed
by RO(R O P(O) - A CH(A-; x rangesi rom about O to
about 1, with the provisd that when ¥ ¥ 0, R is a

hydr oxyal kyl g?Qp and M and n are/botlh positive
non- zero int(%? rs,|with the provi o that the sum of
(mtn) is equal to @bout 4. 5. The lubrifcating
conposition of claim 3, wherein x is abowt 1. 6. The

| ubricating conposiftion of claim3, whegrein x is about
0. 7. The lubricating conposition of aim 3, wherein
mis equal to about 3; an@ofnils(Rgual to about 1. 8.
The lubricating conmposition of claim3, wherein A and
Awhergifependent |y contai n about 2 to about 4 carbon

t A9, T I [ [ 4L [ 3.
aherei o Rerk iR 9 £ QTR AcRIb P Tofafing poope 1 0
t ab@hcotca®Onassnx)n atons. 10. The | ubricating

conposition of claim1 further conprises an
or gano & b ANYR. gloup e ndspgiids ity AYGPca Py iU,
wher ei g, e Qr SHIPRI fE£9 | K st one of
a pol yg?ﬁ L%ilge@g&%(%yaggézc’)?e gg%gﬁftggé@f‘n Xt ures
t her eofY. i42indEpendeuty i Rat iong ac @nposiepesensdd chyai ROIR’O)P(O)-
f her ori ses a borated pol yi sobutyl ene
s@%&ﬁspﬁ(ggp 13. The lubricating conposition of claim
1 furtRehn&RMRITh 865utd RNARRNOI Wih AL hRRb Rt veh€8®), R’ is a
pressure agent, or mxtures thereof. 14. The
| bpdriospalkylgrewmpodi tion of claim 1, wherein the
conventional_phpspharus antiwear or .extrene,.pressur.e
agent s SelbutL or i PR SR AT T g DS Proviso that the
N@imiod ién PRGNS lisoweampound, an amne salt of a
m xture of nonoal kyl and di al kyl phosphoric acid
est er sM & #gwsdl ig:al kyl di t hi ophosphate, a netal
di al ky kX1 U tiher .
| ubri czlgllt? ?%%9%2 &Ogl P ﬁl&y? r%)(){n "5:'1%3? r%ht ?D%ﬁl% ﬁ(le(r% Tc%?rgtr |1 stoesf1 bg\ut 2);
fahd¢tion nodifier. 16. The lubricating conposition of
claim1 further conprising a

q and e are fractions, whose total provides complete valence to satisfy t,

with the proviso that q is in the range of about 0.1 to about 1.5, and ¢ is in the

range of about 0 to about 0.9; and

(¢) a sulphur-free amine salt of a hydroxy-substituted di- ester of phosphoric

acid.

24.  The use of a sulphur-free amine salt of a phosphorus compound, as

an antiwear agent suitable for a lubricating composition.

25. A compound comprising:
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grease thickener. 17. The lubricating conposition of
claim 16, wherein the grease thickener is derived from

wa2@anhozyl i c acid and/ or ester. 18. The | ubriP@l/Us08/051126

10

15

20

conposition of claim 16, wherein the grease thickener
Is derived from12 -hydroxy stearic acid. 19. The

| ubricating conposition of claim16, wherein the
grease thickener is derived an overbased cal ci um

sul phonat 20. The lubricating conpogition of claim
16, whergin the grease thickener is de{ived froma

hi ckener, _a pol yurea thickener,\ or a pol yurea

conpl e¥ thi ckener| or adm xtures of the A

| ubricating co of

| ubri aﬁygg VIﬂT ﬂ am ne salt

of a or us Y pa
proceps coryris Lqulﬁﬁ(}&sn]q Ml
conpr) ses react| ng: bbtitlited di-

est er{ of phosphor

c acig; and (||%/

i nor gani ¢ phosphor ug

us conpound; and re
orus conpoupd with an am ne; or|wherein (B)

i a hydroxy-substituted/di- ester of

h an am ne. 22. A-hethod of

- cont ai A ng

the dri¥Xeline device a lubricating conposition
conprisiRg a sul phur-free am ne salt either (i) a
hydr oxy-substituted di- ester of phosphoric acid, or

(ii) a phosphoryl ated hyd@%§¥qﬁgﬁzgituted di- or tri-
e

ester of phosphoric acid. thod of claim 22,
wheliegein t he sul phur-free anmine salt of a

hydr oxy-s fituted di- ester pho phorlc acid.is

sel ect édar%f B BFAsPtlE Sher &t Y%OC@#%Y BEOPD £RANGHiRgabout 1 to

sgt&ngbc%kgggﬁgﬁprus conpound represented by Fornul a
(1) or Formula (la): Fornmula (1) O Formula (Ia)

wher ei rach Riaod R” gaorup armdrelppmdlenﬂy yhy{rooarbd gngdr, ocar byl
group cont ab 30.¢C rbon.atons;
anoh” R ittt Foepe Rikontapsd s ocar by
group; yeagh 1ﬁepér§iehﬂ€epﬁn%ma| Yer&ip HepREerded by RO(R’O)P(O)-
hydroxyalgé! gr oup; IS |ndependently R, or "a group
EBHASEMI( by RO(RO) P(O- CH(A)CH(A)-; x ranges from
about O to a pr QVi,so t hat en x =_ .
R is & ﬁI&l’%ﬁS og(o)pé I é(’bu[tvag{rooa&lgu? 1. P& the 1C RFONISY tl\{\g%ﬁ%‘}eﬁ X —Q)’, R’ is a
pasdiokyakylpnodLhd i Nt eger s, MAth the provi so that the
m and n are both positive non-zero integers, with the proviso that the
sum of (m+n) is equal to about 4;
M is a metal ion;
t is an integer varying from about 1 to about 4 (or about 1 to about 2);

and

q and e are fractions, whose total provides complete valence to satisfy t,
with the proviso that q is in the range of about 0.1 to about 1.5, and ¢ is in the

range of about 0 to about 0.9.

26.  The compound of claim 25, wherein t is equal to about 1, ¢ is

equal to about 0, and q is equal to about 1.
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sumof (mtn) is equal to about 4; Mis a netal ion; t

is an integer varying fromabout 1 to about 4 (or
wW@bweno4rse o about 2); and q and e are fracti onBCT/VkIS®051126

total provides conplete valence to satisfy t , with

the proviso that q is in the range of about 0.1 to

about 1.5, and e is in the range of about 0 to about

0.9; and (c) a sul phur-free anine salt of a

hydr oxy~sub tltuted d| est er horlc c
The usé7 of é é’?ﬁcﬁ??u . Prde alream ne sa foxé’ 'Sblll? %ltﬁﬂeg r(%' ester of
CpheMpUsHc aéls campasihgwear agent SU|tabIe for a
| ubricating conposition. 25. A conpound )
conpr i §) FCHBE Aphesphatingpgenb(sHcinasRdsaAPsQuecor equivalents thereof)
[ 1Y, ont ai ni ng
ggﬁ@ﬁ%ﬂ%%bé%%ut %mQQFQ%%RQ?gﬁé%Seagﬁgﬁgand R' group
5 are i n(he)peemdemg Itkye aanhyd—r ackerhdil plysphigs cetactvitR ani dkylene oxide,

TORBSTOEIY b T2, USRS iy '

RCXRO)P O - ) ranges from ahout 0O to
about {1l wpKiRg tt@ %Hﬁgr@efy%ﬁ(slﬂﬁa? hregstsr of rgﬂosmimcsaoad is reacted

h%%%%%%%hh&&uﬂ&ﬂﬂ&aland mand n are both positive
non-zero integers, Wth the proviso that the sum of

(mtn) is equal to about 4; Mis a netal ion; t is an
i nteger varying fromabout 1 to about 4 (or about 1 to
about 2); and q and e are fractions, whose total

provi des conplete valence to satisfy t , with the
proviso that q is in the range of about 0.1 to about
1.5, and e is in the range of about 0 to about O0.9.
26. The conpound of claim 25, whereint is equal to
about 1, e is equal to about 0, and q is equal to
about 1.27. A process to prepare a salt of a

hydr oxy-substituted di- ester of phosphoric acid
conprising: (i) reacting a phosphating agent (such as
P205, P4010, or equivalents thereof) wth an al cohol,
to forma nono- and/or di- phosphate ester; (ii)
reacting the a nono- and/or di- phosphate ester with
an al kyl ene oxide, to forma hydroxy-substituted di-
ester of phosphoric acid; and (iii) salting the

hydr oxy-substituted di- ester of phosphoric acid is
reacted with an am ne and/or netal.
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