10

15

20

25

WD 2004/ 104146 PCT/ EP2004/ 050763 Borate Ester

Lubricant Additives The present invention is ained at
whornatied4@nd boronate esters derived from bori BCHEPZIS4/050763

or boronic acids, 2-hydroxyethylpyridines and

hydr ocar byl al cohols. The present borates and

boronate esters provi de ashl ess, al nost

phosphorus-free and sulfur-free antiwear, extreme 5

pressure friction nodifying additives for |ubricating

oils and fuels. U S Pat. No. 4,382,006 describes

et hoxyl ated am nes and borated derivatives thereof

useful as friction nodifying additives for organic

f|UIdS U S Pat. No. 4,406,802 teaches borates of

oiateHstg joant Additivetes, ani nes, hydroxy esters,
ethoxylated ani nes, ethoxylated am des

TH? equjgs}tdrpwpon I8 ?U?QS&Q} gp;@,gqmngmgmnagﬁ, esters dertljved from boric acids or
baidn@widsm ﬁy’lﬂ'@lybﬂ@b})ynciﬁbsléna hyfetarb@lcotiol8 Sthepeesent borates and

oDloBFe BB SbBE ForleeS bRl TChE S i Siahvong oxrome
press@B friction modifyingaddifives for lsnbucatm alls angfielsves f or

L ot Ve 12,90 Hescriric iR STy g SR Spetves dhereot usetu
ab ﬁ'&ilOMMddeﬁlngZaﬂltlhgﬂfoomahlk fids. . 8aRat] Noets4061802 teaches borates of

t
oA AR, e Hythes Bl ol Slonide SR nonypted gmices
aad bysiroxyaliyls hydﬁ@watyemlalwl pmlmnyhrmqiemha@%d hydr ocar byl

S Ao 8P 28 eon g e FRRANAITr il oot as iton

recmcmgeudltmasaum iParta INp. 4568)¢7 Dprovideomultifunctidnaladdiivés fodnbricating
adﬁlhﬁﬁ aﬁ%’&i’%tﬁ? of"rﬂ&e(? anglgxﬁé@& W8 hhy algﬂﬁs, I'Wdrox%alklyl imidazoli-

at e react
na%ﬂhrdroim%d Eﬂm@ﬁm@mﬁ’?@@% ?‘%b'l‘)@m’%ﬂ%t?r\ﬁ/ear addi tives

ric L 20 U
U8 et N g Rl RS e Rosi R i afshi st ab epetine a bor
ablyg agea witlngn hlylmoma;ed detweribyllﬁpemdest ers, am des or
imdes with boric acid, boron trioxide, boron halides,
UsSrRsk Na i 898676 disslepesbasart eantaining Betsrocic EompRIAAE Bregated by re-
dﬁa‘%ja grimargl dinirieV? anrinfbonli NoitH APl rﬂtﬂud‘euﬁ' lepoxideYaal, theh concurrently

ofSlosgRily theabphertatg S regplecvipta bl e Ao PERR sutabie

antiwear edditiveisionlubricatirgcampositionse nol ecul ar st ruct ur e 25

It has been found that borates and boronate es ;)
U rra-Np. #7848 IRAThesQeheaTiR/ping Fenaroungs prepared ¥|’%?§t"29 hydroxy
shbstiute Cosiérs okﬁmawomwree @ith bytic adid; (bbfdrﬁrl@(de( bden halides, boron

aﬁﬁcge%:‘c}rgnrtgn%g%i . é |§ BSH@ ! Cafe ysed's %l’aga]gn §|u%fléa‘ﬂ% and fuels.

¥abSs A3 o V%rﬁme Bhe wdg@mt@ammg@set%f bsr 1998, 222,
or nul ae 20047 104146 'PCT/'EP2004/ 0507 N R2
138-1f4) gliyj borates that contain nitrogen into the molecular structure.

I{ has been found that borates and boronate esters derived from 2-hydroxyethylpyridines, bo-
ric acids or boronic acids and hydrocarbyl alcohols provide excellent antiwear, extreme pres-
sure, and friction modifying additives for lubricating oils and fuels.

Disclosed are borate and boronate compounds of the formulae
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NRR O\ R4 ,B0" 3 R O\ R4 R5 and 'r wherein
R, R2 and R3 are independently hydrogen, straight or

whe@aahdds chai n al kyl of 1 to 24 carbon at onsPCT/EP2004/050763

strai ght or branched chain al kenyl of 2 to 24 carbon
atons, cycloal kyl of 5 to 12 car- 5 bon atons, aryl of
6 to 10 carbon atons, aralkyl of 7 to 15 carbon atons,
al karyl of 7 to 15 carbon atonms; Ar is substituted or
unsubstituted aryl of 6 to 10 carbon atons, and R4 and
R5 are independently defined.as for RL and may al so be
hydr oxyphenyl or al kyl ated hydroxyphenyl, or 10 R4
and R5 together with the -OBO group forma
substituted unsubstituted 5 or 6 nem bered ring.
For exanpl e, , R2, R3, R4 and R5 are independently
hydr ogen or ai ght or branched chai al kyl of 1 to
24 carbon afons,] aryl of 6 to 10 carhqQn atons or

al karyl of I tol15 carbon(ht ons. “Mnpst ance, R4 azr}d
R5 are i epeNden Ry n-butyl, sec- t-butyl, I
n- dodecyl|, I?Ct decyl, 15 n-oct N [, ol eyI,
st ear yk; %L, 1- hexadec I I|noIe9I

l'i nol enyl (?)h)oy ricyl,

behenyl , phenyl Rcat echyl, al k'??i até%l ;)ﬂ 4 or
al kyl at ed hydr oxyphenyl V#¥h R4 and R5 together with
the -OBO group forma substituted or unsubstituted 5
Werdn nenbered ring, the substituent is for exanple

R I%(%ncplfl retnﬁ% E?ﬁ%r Fg ﬂycﬁég}'ﬁs?t%gohlt 51 ﬁ)ﬁﬁéh%ﬁ%halﬂgﬁ’(}n i rt1c924 carbon

Suc
azwnmsr@lghﬁ o bsar\caecbmalrbalkwmf@de & REDPR 2o, PEFIGRY Of 510 12 car-

lﬁ%@‘&ﬁh@ afyebm/io, 10edaktytn, atdm) il of 7 BOISafioYlatonts, alkeyydf,7 to 15
)ug@,ms sec-butyl, t-butyl, n-pentyl, isopentyl,
n- heptyl, 3 heptyl, n-oetyl, 2- ethylhexyl,

.@95% t yqﬁi GﬁéﬂbstltH%g;%yf bf 6 1o HRGRSN! atorﬁg idgcy!

n- tetra ec pent a n- hexade- cyl, n- octadecyl

F& a?idm%yé indBgpidaateadinedatbhiR| and by aldo BEhytirbxyphényl or alkylated
d| meth Ibutyl 1, 1,3,3 -tetra nethyl butyl,

|soheptyl 1- met hyl hept yl,
%@%ﬁ%ﬁﬁ%w&% el B S0 S sRe s 6
Rredyiitgached chain and is unsaturated version of alkyl,

I\%Jrﬁé @gﬁ%r Bﬁ I%yléh?,qdoﬁ%%ﬁfzndggér}ﬂgpgyﬁygiogea%aﬁaq %hlg 01' branched chain

aligt of DioeMydarhon atams; @gyl 2E @toy10. carbon atoms or alkaryl of 7 to 15 carbon atoms.
For instance, R4 and Rs are independently n-butyl, sec-butyl, t-butyl, n-dodecyl, n-octadecy,
n-octyl, iscoctyl, oleyl, stearyl, n-tetradecyl, 1-hexadecyl, linoleyl, linolenyl, phytyl, myricyl,

lauryl, myristyl, cetyl, behenyl, phenyl, catechyl, alkylated phenyl or alkylated hydroxyphenyl.

cetyl,

When R4 and Rs together with the ~OBO- group form a substituted or unsubstituted 5 or 6
membered ring, the substituent is for example alkyl of 1 to 6 carbon atoms or is hydroxy. The
ring may be substituted for example by 1 to 4 such groups.

Alkyl is straight or branched chain and is for example methyl, ethyl, n-propyl, iso-propyl, n-
butyl, isobutyl, sec-butyl, t-butyl, n-pentyl, isopentyl, n-hexyl, n-heptyl, 3-heptyl, n-octyl, 2-
ethylhexyl, n-nonyl, n-decyl, undecyl, n-dodecyl, tridecyl, n-tetradecyl, pentadecyl, n-hexade-
cyl, n-octadecyl, n-eicosyl, heptadecyl, 2-ethylbutyl, 1-methylpentyl, 1,3-dimethylbutyl,
1,1,3,3-tetramethyibutyl, 1-methylhexyl, ischeptyl, 1-methylheptyl, 1,1,3-trimethylhexyl and 1-
methylundecyl.
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Cycl oal kyl is, for exanple, cyclopentyl,
nmet hyl cycl opentyl, di nethyl cycl opentyl, cyclohexyl, 5

woreaohstdbayel ohexyl , di met hyl cycl ohexyl , PCT/EP2004/050763

trimethyl cycl ohexyl, tert-butylcycl ohexyl, cycl odecyl,

adamantyl, cycl ododecyl, cycl oheptyl or cycl ooctyl.

Aral kyl is for exanple benzyl, a-nethyl benzyl,

a, a- di met hyl benzyl or 2-phenylethyl. Aryl is for

exanpl e phenyl or naphthyl. Substituted aryl is for

exanpl e aryl substituted by 13to 4 alkyl of 1 to 6

carbon atons or hydroxy groups. 10 Al karyl is for

exanple o-, m or p-nethyl phenyl, 2, 3-dinethyl phenyl,

2, 4- dlnethylphenyl 2, 5- dlnethylphen

Aﬂgeﬁylaa steaidhy p-pbtemgned cBamadq] mmgmm@msmn of alkyl, for example allyl,

p% %W%flﬂeﬁﬂ eillrﬂethy?p IZtBHyr Qeﬁtiﬁeng}’ | heke? ¥ dienyl, dec-10-enyl or
Srt but yl phenyl , hy|pheny , 6- dlethylphenyl,

egog; &k - but yl phenyl or 2, 6-di-t-

et 5 TR ooy %%z@%w SRR cronen
msttnyclehexyh dunqﬂiquyploaqewy [rippethylcyc @pfyb)tgfbpfgylgyclohp@fl cyclodecyl,
a@éxﬁ lecyc%ua@écw bycRonaY sbeyabsdm. |

yl'- 3- hydroxyphenyl - et hyl - 3- hydr oxyphenyl ,
Mal@] tsyfbr &ahtple bbnmycphfetrwlb,eniyl t o, dinydthyBenyyl Doxjvpelmigﬂhxl.
4-t-butyl - 3- hydr oxyphenyl , 2-hexyl - 3- hydr oxyphenyl ,

My| sy exagipfeypheoyhos hapythy %Mtlfutqd@m;ﬁ forexaylecarysHBsiyted by 1 to
4%1!@?&#713%6402%'09%&1‘\5&}{%%&9 ypenyl ., and the other

correspondi ng di al kyl ated versions. That is, the
A0 & Tor @RI G- ory-metyplemn, tdieethylphanyl &xbdivietiylphenyl, 2,5-

él‘l{]%@%pl)ﬁ'y[%'lgl: 2? di rﬁétﬁx/léﬁe{?@' 3 4Arﬁ{ng hglgﬁ%gf 9 %lﬂéﬁ&lﬁﬁé@f 2—methyl 6-eth-

yinbenn 4ate(tibutylphenyl] 3- ?thﬂéh%!b’i - ¢If=tBVJPhwl aﬁcﬁr&butylphenvl or 2,64
@ﬁ&]nﬁthmeﬁﬂ di - n-dodec- 1-y1-2- (pyrid-2-yl)ethyl

borate, 'n-oc- tadec-1-yl-2-(pyrid-2-yl)ethyl

Hydeoxyphzaylds it exanmlmeﬁwdroyyphﬁnjlpyri d-2-yl)et hyI
phenyl boronate and n-ole-1-y yrid-2-yl)e
Pgﬂfv&ate;d hysraxspheny! is for pample @mnt or@br wme@ fa{ﬂ@xvramnyl for example

Lﬁhﬁi ﬁﬁé?*?l mfnétﬁ'ﬁ-3flﬁaﬁ‘dxy;ﬂ‘l’énﬂf 2-ethyl-3-hydroxyphenyl, 4-ethyl-3-hy-
dg%yﬁ rgﬁé%{%&-g%&qrswph yi Ozhgtpgyl Iro%igg}%ylbﬁ) BQ)WI % hgdro%(yphenyl
dbteexgi-2hydsoxyphanyh 2dedimgthylid-hydraxyphenyl, (Zf-methyl-4-t-butyl-3 -hydroxyphenyl,
i @/éj& yc%f'rgéc(ﬁomfﬁ'lb Qlaﬂﬁla‘@dt\}é@&l{s' $haA G, theésch¥®mpounds may be

equl va ents ocar é al cohol', under
Pé‘%ﬂ%ﬁ’d(‘{v'gﬁ§s‘?’ﬁ'"9\kﬂ’@|'fyl€v§9é?sqr nAlzeot r Opl cally renoved.

Afc?r |@i§§ﬁ§%§gﬁg&@%}m%}t#g lﬁ\%ngg\{u elates Ba comPound of the formula (i)

m'("‘)aﬂ‘ebte@ from texgnopp corststing pbdlgthd@a-w o oyridk - edhyhborate, n-oc-
i C% eat (g#'d'ﬁ lyﬁé}ﬁ‘;? ﬁp’emr‘;"aﬁg WLocal §ig- (@Fld@%‘l)éﬁy%eﬂylboronate

n inert Solvent under

g AIe1yhd: (%@ﬁg)(lﬁg}yl AhenuPOroBaS; ¢ of opi cal Iy renoved.
2004/ 104146, PCT/ EP2 7
rﬂrefsgp{ %P“'fﬂ%g%ﬁ ega for %leveg) ng%aﬁé%f by tﬁe %%é@c&gg?%yafo%?thylpyndl-
s sorin ydide ay/aronic ;npqs and de@artyhalmrplsbmrﬁa@p@@a gregenf borate is
pregad @ Mackbn &2-Rdkdethylghitite Wittt a6t an@twd &iivalents of a

r
hygrrcr)?:gr%yl alcohol, undeer conditions in which water is azeotropically removed. In a typical
reaction, 1 equivalent of 2-(2-hydroxyethyl)pyridine, 2 equivalents of an alkanol (for example
straight or branched chain C,-C1salkyl alcohol) and 1 equivalent of boric acid are heated to-

gether in an inert solvent under conditions such that water is azeotropically removed.
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According to a preferred enbodi nent a m xture of
al kanol s may be enpl oyed. 5 The sol vent enployed is

wo oro4asanpl e t ol uene, xylene and the like. |t PGI/EP2004/050763

contenpl ated that un- der suitable conditions that the

reaction may be run neat (no solvent). Hydrocar byl

al cohol s are for exanple 1-butanol, sec-butanol,

t-butanol, 1-dodecanol, 1-octa- decanol, 1-octanol,

i sooctanol, ol eyl alcohol, stearic al cohol,

1-tetradecanol, 1-hexadecanolLg4. |inoleyl alcohol,

i nol enyl al cohol, phytol, nyricyl alcohol, lauryl

al cohol, nyristyl alcohol, cetyl 10 al cohol, behenyl

al cohol , phenol, catechol, alkylated phenols

Befdoptestageisimarlyqrepaned, sor example frogriae graptias of 2P twgowyeshyl)pyri-

di:”e}’&ﬁ)%ryl b@fbﬂlcté&ﬁd dnd4CequilBRnEENENMEALI dCicHiditisns SFithe removal of

exanp e phenyl boronic acid and the Iike. Al so subject
W3fert he present |nvent|on is a lubricant conposition

AR LB P RS . ),
T@E s@l@eﬂt%@by%f’s fGPéQ@ﬁ\%ReC{o@Ené Qﬂeﬁ@éﬁﬂ%’héhl@ Xt lspéorﬁérhﬁlated that un-

are e?s%énelne above.

dehguitablg PP%‘g*fq"ﬁéhaé fHecreagtiop mayihgs o neaténq MR on are

Rt B G RPARY 5yl il ST o oo
decaroh diacianoll iseociandl, cigybalcohol, sfearie )a[g;p’ml,e -teiradecanolof hgxadecanol
nﬁélﬁ i r%ﬁ;glzai :fltnB%h Iﬁl(%gﬂt gﬂygdrl LeJrhgn%yF AEI8P faugyﬁl@&ﬁf Fnyiktyl alcohol, cetyl
RN SR T R I e S
edk lgivcolnarbpydend gyl ahdithe lisekanes such as cetanes and

olefin poly- nmers such as triner and tetramers of
The envihoreniciacid isderexamplesthegylbernaic peid @nd hediker be ni xed

with 1) ester oils such as th[Jt esters

A5 EPLAA Fresant P A BHRRs orgPeRbion Gayad i gsh antvear
préperties campiisimg/gl ycol ethers, 3) pol yacetal s and 4)

sil oxane fluids. Useful anong the synthetic esters

ar® Widyisatingdeil; andm pol ycar boxyl i c aci ds and

nonohydri c al cohols. For ex- ester fluids

£ T DmApEHIWeAT P RATCIG aresink pht 538 R OrROF P G aRor ()
tri punbrar Ri R Rs, Rolnd Ryareas defingdizdbve monocar boxyl i c
acid containing from1l to 20 carbon atons, or m xtures
Tok hshuicatingsilslaccoaiing:io teeiamerition apa for @xmple thpss eepleyaddn internal

cBﬁfBU?stfoh'eﬂEthé/ ek @Fé%@ﬁﬂﬁls ABsL %eé’édr@ﬂﬁﬁdaﬁngzﬁgcosﬂy The oils are for

0 car bon

nonocar boxyl | ¢ aci t ai
SXARRE, m'B?raPr/ﬁ"ﬁp[l?r@ssyB e@‘i@'ﬁjn ﬁﬂ’ﬁ * pr esent

érﬁg{?gc 2 gl 91;({? 8 lﬁ)&lg?n“?%%l o I%rlcgmlls%c&{rﬁqg tootHs invention.
'l‘rf)%_lsyl'gﬁ% id Hﬁb@ﬁrb@ﬁ‘ &IQJ@Q&@I@n MRQI%H&%&H*@S cetanes and olefin poly-

-5 Anot h er for % gf fﬁ@ﬁ i b d
RSP fch %ﬂmSEﬁWswn%{a of p5tana,ad decens, Thesa ynthefic oits can be mixe
vﬁﬁhalr)'[éb@r 6iRsrsuch as pentaarythatol dsters of manbcalbexyliclesids hiadngatrout 2 to 20

clgﬂ) |, I odif s $th&rs, 3)'oRiyaESAIE SHd 4)dAExdndRufis A&l Gong the
synthetic esters are those made from polycarboxylic acids and monohydric alcohols. For ex-
ample, ester fluids made from pentaerythritol or mixtures thereof with di- and tripentaerythri-
tol, and an aliphatic monocarboxylic acid containing from 1 to 20 carbon atoms, or mixtures
of such acids. Other examples are ester fluids made from trimethylolpropane and an aliphatic
monocarboxylic acid containing from 1 to 20 carbon atoms, or mixtures of such acids.

The present lubricating oils are also for example crude oil, industrial lubrication oils, cutting
oil, metal working fluids and greases.
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anpl e a hydrocar bonaceous petroleumdistillate such as
not or gasoline, diesel fuel or fuel oil. Liquid fuel

W@ 0vpasilté ons conpri si ng non- hydr ocar bonaceousPCT/EP2004/050763

materials such as alcohols, 5 ethers, organo-nitro
conmpounds and the |like (e.g. nethanol, ethanol,

di ethyl ether, nmethyl ethyl ether, nitronethane) are
also within the scope of this invention as are |iquid
fuels de- rived fromvegetable or mneral sources such

as corn, alfalfa, shale and cgal. Fuels, which are

m xtures of one or nore hydrocarbonaceous fuels and

one or nore non-hydrocarbona- ceous materials, are

al so contenpl ated. Exanpl es of such m xtures are

Anotitbr st forthe present boraimaind barenade addifitivesisiin fuels, for exampiecertain
alidfiin 1284 aRb R iike, WHerdih ﬁ:?ﬁé&tioﬁ‘ﬁ@p&ﬁi&@ Srelie8iYed] FhE RielsRd¥E for ex-

pressure, antiwear and frictlon reducin r (f erJ.l es to
alrple NYCrooRFPNARAENS PRI Hsfilatesughion A GROIE, diessl fue or fuel
oft. Aliyadfuielodbpositdra opiripeising nuehydrocarbonaeadus meterials seish as alcohols,
it f this, i i Y
o5, B ool Sl DA B8, A6 EHEB08RS) oy, ot
ethybetherenitowathate)@re 5@ withip thetscopepidyis pvegtan asfare iuid fuels de-

riv&d Rdm GEHEE bi AReraSdurdad-susih 4966, diiaika, BRdIa bAG cadlduels, which
bor ppat es, are

o BRARBL A ore 3 HotR ErosaIBaTacHas e 40 gt MBeg iy docerbona.
catusuhatbhels arevelsg benterbpigted. Erantplas ofeudtmixtufestdie cempbinations of
g%écflﬁe SRFBMASI A of Ji¥el £¥PIHN dherl e borates and

oronates are present fromabout 0.1 %to about 20%

The prasahQidditiVeslprdtid®@eakad prdsstre) bnfivicamaadPicliorteducid moperties to
t@?ﬁ# %ggg%q%cg‘ﬁ]%bgtﬂotﬁ ar??ﬁn%gj%%g? ?rjrr,Bl g og}%?é%}?ﬁc?:%m‘é?@rs in automo-

bilesor i cati ng conpositi ons operated under extrenely

adverse condi- tions, such as |ubricating conpositians
The additlyasil this ipwention A aduantagepysly prrRsenidy e al comppsitir ia an
aimgrémt\/(ﬁ%ri exBmpIaabbEt 0p01e5 fdbol 2084 by wightodf theptotabearymsition. For in-
Pt e b B Blro g arehede b oy A abBi 469 irom about
0i 1% tnabiogh 169 droatiakavt 8. 8%t abyuthe B weighth baged op kg weight of the en-

ti%’é%ﬁisﬁibﬁ’.%r éian@plé,@l}(éﬁbor?’ﬁé laﬁd E&oﬁﬂ@yérelprél?ﬂ! figm abouy0.1% to
, m based, on the . For_,ex e, o _
a0k BB AR Blo e 1 ox aec R T bt e o, bases

oppiime Wweightcbf the anftiee dopglositidthe | ubri cating oils stabilized
in accordance with the invention may additionally )

It iy gpnieraplaied diat induericating-comppgitiens epegatediurder prremaibadvegse condi-
ti;l?ﬁ&} %Q%Iga§MFﬂidatiﬁgJédrﬁw5itiﬁh€fob atife e e?gih@s that thisleldi¢ives of this in-
ofr - ul atl ons; su aqdi tlv d ;
vefong i psert Napafr R RSty Wik r more, of the total weight

of therdtwiceling gompbsiti@r. s, vi scosity index inprovers,
extrene pressure agent pour point depressants, s

The e RGvas el ITRIog arh sEvabigsea g rasonc (e g Fomopdiass ot alevel
obfréMiabbater spm folibohis0,d00pPbaEeE bh ehefddli Fortexample the additives are
ereattion AER s oPRt B ABR: SBpS b BERes b o ToaTa6
Tﬁﬂddﬁ@%ﬂ%ﬂ@ 206f2d in Sccordance with the invention may additionally include other
additives, which are added in order to improve still further the basic properties of these for-
mulations; such additives include antioxidants, metal passivators, rust inhibitors, corrosion
inhibitors, viscosity index improvers, extreme pressure agents, pour point depressants, solid
lubricants, dispersants, detergents, antifoams, color stabilizers, further high-pressure addi-
tives, demulsifiers, antiwear additives and additives which reduce the coefficient of friction.
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Such additives are added in the customary anmounts in
each case in the range fromin each case about 0.01 %

WO 200200409% by wei ght, based on the |ubricating BCT/EPZN€050763

text bel ow gi ves exanpl es of such additional

additives: 1 Exanples of antioxidants: 5 1.1

Al kyl at ed nonophenol s, for exanple

2,6-di-tert-butyl - 4-net hyl phenol, 2-butyl-4,6

di met hyl phenol, 2,6-di-tert-butyl -4-ethyl phenol,

2,6-di-tert-butyl -4-n-butyl phgnol, 2,6-di-

tert-butyl-4-iso-butyl phenol,

2, 6-di -cycl opentyl - 4- net hyl phenol ,

2- (a-nmet hyl -cycl ohexyl) - 4, 6-di net hyi phenol ,
Sfcltbadtiitives awmjdyd Mhermsﬂxyhzmn amounts in each case in the range from in each

oil.

cgse4ab% ) %X& ‘ony r;oi{{?ﬁ gn@ne‘mbncatmg

tert Ut y eno i near or

ThHé @&t SdIeW wbgmmdwemﬂ aﬂmannélsaddﬁms exam 10 pl e
2,6-di- nonyl 4- et hyl phenol ,

12, Ekadiplestdiightiogidadts- met hyl - undec [ yI)phenoI 2,4-di -
nmet hyl - 6- (1' - net hyl hept adec-1' -yl

13 Alatemmgonenols. of oervpla 6-dHetiiuby HRIRDENe) 2 butyhs 6-
mdﬁhéﬂmﬂﬁhéﬂbﬁ&@é.-tért-@ut aﬂwylﬁhém@tzmydumﬁmwsa,- n-batylphenol, 2,6-di-

SRSt RoPE Ry bl pfehol 2Ry cyconem
2 446-dlmeiblwigﬂehbll 2 6l tx;tade@yleat mtrwlwbwml 2o 6-4ri-gyclor hexylgbend, 2,6-di-

al E'tt QFEW&(W&H Illé?\eﬁﬁﬁgar ér Qdédﬁﬁdxﬁgﬁéha%%nﬂﬁﬁbnols for exam-

2. ;ge ap cp-@pl@ [p? ﬁ)lﬁ a%r}&s%&%ﬁgﬁ-aﬁg@ rmethyl- -undec-1'-yl)phenol, 2,4-di-
2 rﬁetdyl -6-@-inethyhgpthgat- DglpHenale 2,4-dimethyl-6-(1'-methyltridec-1'-yl)phenol or

Ayl hydroqui none, 2, 6-di phenyl - 4-oct ade-
xﬁj,\be%tgér'g 2,6-di-tert-butyl - hydroqui none,

1t2g lﬁ?ﬁﬂgmﬁr@iﬂvﬂ?@ﬁMé T&é&mbl@wﬂalt&lyltﬁ.o mdth§t-6liert-butylphenol, 2,4-di-octyl-
er u

5, BomPIUEP e eoo. A ros I Eelpiprelgy 26 dhdoceor
bltﬁ(oﬁw,eﬂrym-nbwlphenalo butyl hydroxyphenyl) adi pate 1.4
Tocopherol S, for exa ple a-, R, y- or S-tocopherol or

18 Hydmequinange ardhd | hyd inones gfor].%xamg;@ﬂ Grflitgri-butyl-4-methoxyphe-
t hhdi’cﬂ @-Hﬁt@bﬂbu lhli)@rﬁnél.nndﬁr%r 2 8xA48M-&mylhydroquinone, 2,6-diphenyl-4-octade-

2. cg-loxwﬂ'{ ‘ 2!%29"&)%-{ %tﬁ%ﬁmﬂtjmone E% cp -tc]eerpgdtglM hydroxyanisole, 3,5-di-
4 , tétt-butyl-éhydroSyanisple; hbiditertbutyb-thytiseephenyl stearate or bis(3,5- di-tert-

ﬁ;tyl%%lagixg?r(eﬁ%ﬂ)g&nbateblﬂy| 2- et hyl phenol ),

sec- anyl phenol ) or

144, foothéiélB,, 16r shaffipld | B4y 3-tddmpHerokarphigtards thedesf (itimireE)

yl'i denebi sphenol s, for exanple
_23_ Rydr m@g ﬂamd;gher_m thenst fobexamplel2 Rethiopis(fiteridiutyl-4-methylphenol),
”B}ZE Yth%? Heﬁ |S 4hpl Erﬁérfs‘te Udtﬂlaerﬂah}lphenol), 4 A'thiobis-(B-tert-
hebéiﬁ!")z rg yighgnol) -tthbIS(% 6-di-s c-amylphx,no?)yor 4 4 -bis(2,6-dimethyl-4-hy-

2, droxyph daguﬁkmes(4 nmet hyl - 6- cycl ohexyl phenol ),
2,2 nethylenebls(G nonyl - 4- met hyl phenol ),
1& RAkylidenéhisphadis, ﬁr&x@ngleazéinetmnpbp(ﬁetﬁ@-mytyl 4nethyiphaggl), 2,2

' d@é‘fﬁgbﬁétﬁs(@tép%ﬂg-é &ﬁ}lpﬂaﬁw} mﬁﬁ&wlenebnsm-methyl-e ormethyleyclo-

t
2 et 2N gUR - BreHag R el 7o Hidityignebis(6-
2 donylniew endn) Sﬂﬁmémyﬁndbls(ﬁlﬁkw-}téremzylbl)en@l)rﬂ;)ﬁydﬂpyhdaneblsm 6-

B s

1, (u-thetbyISemzwlr)ﬂ-rmvlpheml)h%a rmtyylene@s@;m@h@wythybg@zaﬁé -nonylphe-

2, RolPh 2 Rrettylche st bLdi-Rert-butylphenol), 4,4'-methylenebis(6-tert-butyl-2-methyi-
phenol), 1,1-bis(5-tert-butyl-4-hydroxy-2-methylphenyl)butane, 2,6-bis(3-tert-butyl-5-
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nmet hyl - 2- hydr oxybenzyl ) - 4- et hyl phenol ,

wQ@ 24304186 sS(5-tert - butyl - 4- hydr oxy- 2- met hyl -  PCT/EP2004/050763

phenyl ) but ane,

1, 1- bi s(5-tent-butyl -4-hydroxy-2-net hyl phenyl ) - 3- n- dod

ecyi ner capt obu- tane, ethylene glycol ‘

bis(3,3-bis(3 -tert-butyl-4"-hydroxyphenyl)butyrate),

bi s(3-tert-butyl -

4- hydr oxy- 5- net hyl phenyl ) di cygl o- pent adi ene,

bis(2-(3" -tert-butyl-2"-hydroxy-5"-nmethyl 5

benzyl )-6-tert-butyl-4-nmethyl phen yl)terephthal at e,

1,1 -bis(3,5-dinethyl-2-hydroxy- phenyl)but ane,

2. rasthyl 2 ydmxgibenzy)-4-methyjihenclh | d3dHs(Bieroutyli-aysiEpy-2-methyl-
eﬁ&lﬁﬁx{%m%ef § bﬁw-ﬂéh- ty|-4 hydroxy-2-methylphenyl) -3-n-dodecylmercaptobu-

h?éﬂr’rle\-(;)%w{e@fz 9'&‘({’% b{?sz'} %r{] -yl -4 ﬁwr&e} ﬁgr@bbuk%yra{%?%ls?é-tert-butyl-
d r@ﬁydfaey@mbmylphmygm;yqnﬁmmmenh fis (@-(3Mert-dntyl-S-hydnaxy-p'-methyi-
30@5\2%?@?&% &{M-ﬁf Wbl'?en Yfergphihalate, 1.1, bis(35 dmethyl-2 ydraxy-
etm@nyl)wangg%g-ws@ 5-di-tert-butyl-4- hydroxyphenyl)propane 2 2- bls(5-te|¥ -butyl-4~
&hﬁ%mnwnhwdmeﬂmbrmpmmam 5 B-tetta(b-tebiyltyl-4-hy-

t-butylb | t tat
$§fv3?g%mvpbsw$ RSIEDR) ari ne. b1 S 4.1 o1t~ but y1 -3, hy-

&%— @d% 9&H§ Q%EQGW Ifo}; Qiaérhé(lé?gg]s‘;@%#@{eﬁt&tyuf 4'-dihydroxydiben-

i S gthw octadecyl 4-hydroxy-3,5- d|methylbenzylmercaptoacetate tnc?ecyl 4-hydroxy-
3, §5ﬂl-teﬁﬁiutylﬂéhtwﬂneéaﬂit§mkfevaw, ths(8 Bydi-ter-in.ayaniree bia(deted-batyl-3-hy-

=

d| fisletan iboogtyl 3 5-d|-tert-butyl-4 ydroxy-benzylmercaptoacetate

é,&é&&%mg}gtedl malong ?or exampletdh ('}d bggy |2)blsq§!5%%rtebutyl-2-

By berizplyrhaldnale, lice{a8ie byl @3 tert-butilui-tyldraky iDyrdetbWpdrenizynalonate,

(%I- bﬁg FnST étogt‘ngl% éllg%]'édgl tgﬁtbﬁﬁ/[)@ﬂ?{ gybﬁr;/za)-mal ngﬁezor di(4-

)n@ll

%ramemymuyﬂa'ﬂﬁrwl)wdw%&wemt;n 3&61’%'19?&@&" yl)gralonate
. - %ert but

, 1y Coipoungs, qqﬁ(%rgﬁgﬁﬁe *iris(3,5-di-tert-butyl-4-
1 deow()éhz’.ﬁl)-dw& eimethylbegrené; hy ebistX§iaterttiujy-2-ngdexwenzy)-2,3,5,6-

e 2 e e o

114010 TTéilﬁeZbd?I@po@lﬁﬂ@W%ﬁémplé O14-Bi¥cMhErcapto-6-(3,5-di-tert-butyl-4-

2 o c}g&%ﬁ rh) H‘é)5c 1‘? ggjn%@(«?cﬁ% Flﬁgpto%bt blg@ 5. cl.il-teAH butyl-4-hydroxyanilino)-
> Y 8 Bythaaine: ajoctylneraptio-4 6163 Siditesk butyhdttyriroryppdeeiy dfi-triazine,

l ' @9)6-’( s#e% d?’cérl‘.' E)Lﬁﬂ-m@dro phenoxy) -1, 2 3-triazine, 1,3 5-rt]r|s 3,5~ dl-tert-butyl-4-

nob@sﬁ)'oxybg'lzgl.)-gspp)@ppwée 13 5-’cr|s(4-tert-buty 13 é%xy-z &S RINRIS) iso-

2, yafuiate, 24%-Bis@i5-diaert-bhtyt4-hydietypbenyleyipheliirazihe 21,3 5ttris(3,5-

ri %ﬁ l}nggtgl#z 5}{3? iyéh&é@m} &lygﬁcs{ahy&wq% 5 f}lag_lﬁe or 1,3,5-tris(3,5-dicyclo-

1 I&WL-Qr-hV@QXVbﬁ@?M)JMV@ﬂW%e hydr oxy- 2, 6- di net hyl benzyl)

i so- cyanurate

1211, Bepyiehosphonates: Tt exagple Fmetil 5GP HRUYF LY IpIPe 2
5pﬁdspﬁtihalt§? diefhyB3,5-di-tektst{uByl-8-hydroxybenzylphosphonate, dioctadecyl 3,5-di-

trtebrl.li LH&X oiydbgn%ﬁéh%éélftgﬁ%%y QB&%H%(&W lt@rpﬂﬁw&x} Bemeschyl ben-

a2|ne

hemhoﬁphgﬂdmymﬁiﬂ}um salg@fd%mn@ﬁtl@yl gstenof 3,5-di-tert-butyl-4-hydroxy-
BepgirliBhespRoapatigs. for exanpl e di nethyl

2,5-di-tert-butyl -4- hydroxybenzyl 30 phosphonat e,

dlethyl 3,5-di-tert-butyl -4-hydroxybenzyl phosphonat e,

di oct adecyl 3,5-di-

tert-butyl-4-hydroxybenzyl phosphonat e, di octadecyl
5-tert-butyl - 4-hydroxy- 3-net hyl ben-
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zyi phosphonate or the calciumsalt of the nonoethyl
ester of 3,5-di-tert-butyl-4-hydroxy- benzyl phosphonic

w@eood/ 10442004/ 104146 PCT/ EP2004/ 050763 -8 1. 1PCT/EP2004/050763

Acyl am nophenol s, for exanpl e 4-hydroxyl auranilide,

4- hydr oxystearanilide or octyl
N-(3,5-di-tert-butyl-4-hydroxyphenyl)carbamate 1.13
Esters of

R-(3,5-di-tert-butyl - 4- hydr oxyphenyl ) propi oni ¢ aci d,
P-(5-tert-butyl -4-hydroxy 3-ogthyl phenyl ) propionic

acid, (3-(3,5-dicyclohexyl-4-hydroxyphenyl)-propionic
acid, 3,5- 5 di-tert-butyl-4- hydroxyphenylacetlc acid

or R (5-tert-butyl-4-hydroxyphenyl)-3-thiabutyric

1@ d Aylaminaphenolsofor exsimple4rhiydroxyiausaniide, 4-8ydjoxyigiearanilide or octyl

W%Ja@asak-tert%tmq#drosay;meﬁ}a)&%amat@ct anol , octadecanol

6- hexanedi 9-nonanedi ol , ethylene glycol,
AhP- wesﬂ-d|-tmmn¢dero>®me)promhmlodcletﬁq«él-tenn-butyl -4-hydroxy-

SR R AP AR Y 95,5 Ay BAINL ARG NEB propionioaci, 3.5
N wtemb@ylwmmshqwlap@;@@cmrcﬁe(5 tginWadu RANYI):3-thigbutyric
t héc;'irtgﬁ?ﬂ{ RERS-R %I%Igfdhb ﬁﬁblgk){é > %A §ditinol, ethanol, n-octanol, i-octanol,

i ro

T e T L D -
t rglyxxi: thiediethylerd glyool, pietitianegicak Figthylene glycel apentaerythritol,

tir&hi&@%;{eﬂ'&@ léﬁch?rquHte Wﬁ”ﬂg(ﬂﬁirﬁ%ﬁﬂl—j&xﬁﬁde @?Hﬁun%gnol 3-

5. {appripdecg e yirmethwlhaxaneiel HpeiyioRERaAR-o*- wgwmggryl 1-phospha-
N 2}% ThriceaBichelolR: ZtZ:)detane glycerol or transesterification products based on natural

t lﬁﬁyC%'ldg% g,r E))%%]'ﬁ i ,tc%égriuy ?Pﬁg%$%§%ﬁt$u¥h&ﬁb¢gkl ﬁmzd?fa oil

L LR SHER hAGRibHIc &did, ¥.g. N,N'-bis(3,5-di-tert-
pr’E}TSY'WIWWX'PW@WV'X@X%E%V'BP%‘}{%E'P%ry bl Foriggrt-butyl-4-hy-
1. droxypiendpropipreylmatioje nddiatrine drod, Nebis(Adtdi-tert-butyl-4-hydroxyphenyl-

| - p- phenyl enedl amne, N, N -di-
secoglg{“w@ éényl enedi am ne,

1N|5N AQb&Bléaéid%féﬁﬁﬂWLpemW) p- phenyl enedi am ne, N, N -
pentyl ) - p- phenyl enedi am ne,

1N6N' Abrhirge &paahﬂyxldahleﬂbyé)banmqamwylIlsapraﬂylanphmylenedlamme N,N'-di-

N, %&@tﬁ%?h@ﬁﬁé@dh '%he hedb%;? g'd’ﬁ%tﬂﬁpentyl) -p-phenylenediamine, N,N'-

|\| lpqs(1cﬁthw ﬁ@ﬁtwlrpgntylp p.pbewﬁgq@wa@]ﬁ@j Nd]‘nWFé" -methyl-heptyl)-p-phenylen-

N‘ HiaRMeORW'-d @)@;6?'5\ Bﬁéﬂiérﬁlﬁédﬂ RngipiganyPp-phenylenediamine,
Ibli\l ﬁ{a{llle e)'rqﬁ g&ﬁﬁg qq.y <E %e ﬁ-l%ﬁl%ﬁélﬂ@ E)ﬁ%ﬁﬁ-ﬁ:-pﬂgnylenemamme N-

N- ﬁy&umﬁmwwnwphmyypmewwlamm Ne(iineshylheptyl)-N'-phenyl-p-

4- &l% k@hﬁcﬁ%ﬁiﬁé'm emor%?ylm' ‘Bﬁérﬂ)l B%BWl&{éHﬁﬁnnel\h (p-toluenesulfona-

Sec

d| @@)ﬂmhengﬁmﬁlg N,NN eglmgpy}i-l)gﬁ Wﬁegﬁp&ép-pn lenedlamine diphenyl-
4 amnpy MﬁWptﬁbnplaBmd MsapmpoNf plbbenylanine',lhpwnehyll-’bmpmﬁ]ylamme N-

N % tért o?&@h&@ﬁ ﬁ%ﬁmﬁ gﬂg@ﬂ%n e@éﬂg@&amm octglated diphenyl-

e. gmnp,, 0o -di-terts octy@ghqulmq@ng,.m ramltﬁlgmlnophenol 4-butyrylamino-phe-
4 ﬁbl thﬂaﬂﬂ%é‘rﬁﬁh%@hol ﬂd&d&c&rﬁdﬂaﬁiﬂm\ efid) &t-ocﬂmecanoylammo-phenol
g? 3@3@%%” gl)ﬁgﬁlfp%%gr%-feﬂo bu%ﬁ-qlné) Pﬁl t%ylar%?r% mer:]tﬁyl Zphenol, 2,4'-dia-

mlno-dlphenylmethane 4.,4'-diamino-diphenylmethane, N,N,N',N'-tetramethyl-4,4'-dia-
mino-diphenylmethane, 1,2-di-((2-methyl-phenyl)-amino)-ethane, 1,2-di-(phenyl-
amino)propane, {o-tolyl)biguanide, di{4-(1',3"-dimethyl-butyl)-phenyl)amine, tert-octylated
N-phenyl-1-naphthylamine, a mixture of mono- and dialkylated tert-butyl/tert-octyidi-
phenylamines, a mixture of mono- and dialkylated nonyldiphenylamines, a mixture of
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30 di - (4-met hoxyphenyl)-am ne,
2,6-di-tert-butyl - 4-di net hyl am no- net hyl - phenol ,

WQ?20b4A0i1a6 ni no- di phenyl net hane, 4, 4' - di am no- BCT/PRB0Y)50763

met hane, N,N,N ,N -tetranmethyl -4, 4" -dia-

m no- di phenyl et hane,

1, 2-di - ((2-net hyl - phenyl ) -am no) - et hane,

1, 2-di - (phenyl - am no) propane, (o-tolyl)biguani de,

di (4-(1', 3 -dinethyl-butyl)-phenyl)am ne,

tert-octylated N-phenyl-1-nagphthylam ne, a m xture of
nmono- and dial kylated tert-butyl/tert-octyidi 35

phenyl am nes, a m xture of nobno- and di al kyl at ed

nonyl di phenyl am nes, a mxture of WD 2004/ 104146
P@fmrﬁpa@mwaw@ma dodscyldiphanylaraines, di raikikgs efteano- and dialkylated iso-

Iisglltl egﬁ@ﬁéﬂfﬂrﬁ\ﬁés Fe¥ bivhEnd fandBRfkylaftddert-butyldiphenyl-

g NI S e
anmowes an@dlaH@aﬂeﬂ terbbullylfertioctptghghetéinkites) almextuet dfineanorand dialky-

f]&?g %é?ft &ﬁl{ﬂ 5% ﬁ%tsuﬁeallﬂé %&lneafi%aﬂ‘rk@i}&ﬁ Ip%ﬁﬂ L1 4-diamino-
mz ne. M- (8,2 ®6+t%tfampthsémpertslﬂr%rvl)wgi‘iewpa%'a{@ge bis~(2,2,6,6-
Ntéirérﬁét SPEHdiH- Aﬁ-gl) B@oacate 2,2,6,6-tetramethylpiperidin-4-one or 2,2,6,6-

-tetra , 4-'di ami no- but - 2- ene,
t r%’p%t Qpez %—ofaéﬁ aret hyl pi peri di n- 4- yl ) hexanet hyl e
1nﬁd' ﬂ%ﬁﬁc %Pdéérgétéc rﬁmg?lﬁfes (—%‘itfr@ﬂﬁ”&}ﬂgﬂiﬁ%fc' éé:ld"br‘bf Miodiacetic acid,

erl
2, cz ‘saltspofithipearbarpia pr ﬁ'ﬂ}!fé}hpﬁﬁhﬁ’ﬂﬁaﬁiﬁ Zr 212 ieﬁamemha?udé‘ydmxy'
013 AR OiBHdtidcRARSGTE, 2, 85 15-stiaaicthyb$, 12-dihgeiory-8,7| 10rfdctetrathidhexa-
or_of thiodiacetic acid, 10 or salts of
dlqer‘??'a%ar bani ¢ or dithi ophosphoric acid,

22 gl Ie\é"lﬁlllég%T ;II%HI gﬁ@ﬁﬁwrs Ffor%xghbhé%%hpelsar& 1

221 BenkBiridzoldsSdridanait d!éﬂva@ue% Zoté)ayiplecror 8alkylbenotridzeles §¢.b. tolutria-
xzaiﬁeélagd g%rllvag\bé&;cé?rg)@ ?E,GGfte ral@/rg%b%l z&ﬁaci%, Vg%oﬁgthylﬁﬂéblsbenzotn-

enz O razo
d eaZolen Maumish bdses obenrpiriezale oplplufiazoiRysush As dt(di(ZeBYles

( %éa%l)érﬂh&héthﬂ)tolaéazaé §ad ﬁmi(zct%ylhéawamaﬁorﬁétﬁyl)esénzotnazole,

t et t
5. ShOYI AR A R4S T TR PYmeRReR7Piazol, 1] butovethy)
bemmﬂbtrlaaﬂe)ahr&i ‘b(1-¢yc|ohéxylmbht¢)—tokmdzolas 1- (di (2-ethyl -
hexyl ) am nomet hyl )tol utri azole and

212 1.2 ¢(Triagoles ard-deyivativas thereaf. g1 example bellyl@s aiyh:1.2.4-triazoles, Man-
al ke iyaelek ut P2 ﬂ&ﬁéide%%ﬂbl?és 1-‘¢di(tzhetﬁ\,8he )aminomethyl)-1,2,4-iriazole;

beé]ngélqg?% %Iés g?c Za%tﬂ éthyjll) %4%'590)@/ %&]thezl 3-amino-

1- {,24eyadotesexyl oxybutyl )-tol utri azol e 20
2 21,2,4-Triazoles and derivatives thereof
le , & expmiplp 444" @eﬂly!qnpa@@rlé@e%ﬁrmefhﬁﬂ Wpidazole),
bagigen-Aethyl)fnidazol-2-9AcdrsiRol D Nethsr
1- (g(l%'\(lZ ergfh)yl hexyl )gm nonmet hyl )-1, 2, 4-tri azol e;
2 Baliuy-abrtaihind ngggmmicammgemdsubhemple 2.mercaptobenzothiazole, 2,5-

1- @%EF&;AF{%@& tﬂ%% é!% d&lhé@éﬂﬂgﬁenz@ﬁﬂgd@z@l@ and @gl‘l\ﬂ\@ves thereof;

I"aZzdl erivatives, for exanple
4 &Sbwédlﬁyqtlésﬂi@waqrmn@naewrﬂBELW@QW?"W%?W e), 25
2b5|AS\ (n’(\)l-cg%t Md) tm r g)%%r%le s.al%yl?dgr"ilts[p?cljpn?enec(ijL }He, seéligﬁéminoguanidine
and salts thereof;

3 Examples of rust inhibitors are:

3.1 Organic acids, their esters, metal salts, amine salts and anhydrides, for example alkyl-
and alkenylsuccinic acids and the partial esters thereof with alcohols, diols or hydroxy-
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2.4 Sul fur-containing heterocyclic conmpounds, for
exanpl e 2-ner capt obenzot hi azole, 2, 5-

walkesneaps o- 1, 3, 4-t hi adi azol e, PCT/EP2004/050763

2, 5-di ner capt obenzot hi adi azol e and derivatives

t her eof ;

3, 5-bi s(di (2-ethyl hexyl)am nonethyl)-1, 3, 4-thi adi azol i
n-2-one and 2.5 Ami no conpounds, for exanple

sal i cyl i denepropyl enedi am ne, salicyl am noguani di ne

30 and salts thereof, 3 Exanpjges of rust inhibitors

are: 3.1 Organic acids, their esters, netal salts,

am ne salts and anhydri des, for exanple al kyl- and

al kenyl succinic acids and the partial esters thereof

Wi darboxllicceuinks spartitl amides of aliggly andyalkaByIBe@hiclaeids44-nonylphenoxyacstic

P AL -
C;gddzsgﬁ(g% P{’Qfﬁ@@ 8;}% m%@%%&g 'alg godd%‘?lbwa%hc acid, dodecy
4-levorst qucthe aping salfs ey f, agd glso N-oleoylsarcosine, sorbitan

al rh@ﬁ@dﬁafé? 1846 ABPIAMSHake; amnﬁaccmmimhmuddadmhmmeameemmylsuc-

S afRERE 2 Bio - GBhy oAbt ofidind B ATHR, espocialy

nmwunemddrleth@mtﬁmagmlﬁenat e, aI kenyl succi ni c
anhydri des, for exanﬁle dodecenyl suc 5 cinic
Q&m&wﬂammq compounds for example

2- box t h 3- h iy
o] 2E RGBS b RPN PSS 8
3. 2 tyanic algianertgemcaclds,rfgr@@mpmwlubmkymamﬂwﬂ cgrboxylates, and
Pri ”3!’3?5'1 (RGO ArdX eth@TdmiRd)s- @Ldoﬁ?aﬁér@xﬂbropan-z-ol

cycl oa phatl c am nesS and ani ne sal or- ganic and
INDT gRfEréeyaR cddmpolitls, fox axgrste:Gubstiuibdiinidazalines laadorarolimas, 2-

1az Rﬁﬁﬁtg@@?éﬂﬂ%%&é&(ﬁﬁﬁlgrlﬁarz]gl °3. (4- nonyl phenoxy) pro
Wﬁha%g%rué” g&ltgm ggE&J _@)ﬁ_@_& ' fBr é%@m%mﬁe sél&r of BKEEPAbAG acid partial
cRRIB EEIFPICIIG 051 PR SR8 FF FEfHERIORORPaes 3

4 'lggc@h oggr lf%sg ngo nS?t %ap| éd' n'ag fﬁrgé%%ﬁéd E?ruf P@M{Eghtﬂa Qﬁfonates cal-

accmuim patrelewnhsufonaiess al Iqitm@-suhsatutf;d ajlphaﬂc&gfﬁ)@s!ﬂlﬁaﬂé@ eplprs of ali-

3. phatit bisdiocaritkaiciclid 2R BRIRUASIRof far exanpl e: barium
di nonyl napht hal ene-sul fonates, cal- cium

6K Gérﬁwﬁwdltfvésﬂéﬁr@amﬁlekglkdﬁdﬂol@nmmblehﬂet 1H{adky/Ipdoe ngty:84(2-hy-

ca@ja?)@(l{e}lgglg@e%n S 1 (‘éﬁ(&lgs a%g) @g% dlﬂ{?ﬁ'&}fgo%pyg%%pegnes 2-carboxyal-

G%érwlal’@&lywaws«es for exarrple gl ycer ol

m)nool eate al kyl henox 2-hy-
dy rover are 3-( y

%%s!%%? D85t S P BB e s

of rohdcm@e,sm!y}auieneﬁmlaf OPRAIETES, aﬁ’q@en etaryate WPC&X@@S Polyethers
£0I ynet hacryl at es, vinyl Pyrrol i done/ et hacryl ate
W@Q—\é@%ﬂmﬁgﬁ%ﬁ‘ﬁﬁrﬁl i dones, pol ybut enes,
ﬁgf v @?g'}(?lat)émelkﬁateg gph?ha%n CJQ/N&WSS copol ymers,

Examples of dispersants/surfactants are:

I»

Palybutenylsuccinamides or -imides, polybutenylphosphonic acid derivatives, and basic
magnesium, calcium and barium sulfonates, phenolates and salicylates;

I~N

Examples of antifoams are:

Silicone oils and polymethocrylen;

o)

Examples of demulsifiers are:
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5 Exanpl es of pour point depressants are: 25
Pol ynet hacryl ate, al kyl at ed napht hal ene derivati ves;

wWo 2eamakes of di spersants/surfactants are: PCT/EP2004/050763

Pol ybut enyl succi nam des or -im des,

pol ybut enyl phosphoni c acid derivatives, and basic
magnesi um cal ci um and bari um sul f onat es, phenol ates
and salicylates; 7 Exanples of antifoans are: 30
Silicone oils and pol ynet hocrylen; 8 Exanples of
demul sifiers are: WO 2004/ 104446 PCT/ EP2004/ 050763
-11 Pol yet her pol yol s and di nonyl napht hal enesul f onat es;
9 Exanples of friction nodifiers are: Fatty acids and
their derivatives (i.e. natural esters of fatty acids
S ucﬂmlyamegjo;yolsramtl dinooylnaghttedempsulfonaides, | ni des and

am nes (i.e. oleylamne), sulfur containing organo 5
QnﬁWQNRhﬁnNﬂm@m"ﬁdﬁemﬁﬁ%tes sul f ur - phosphor us
contalnlnt%‘n anonol num di t hi o-

h
Y L A o R LR L SR

bamedoduat@)j amides limidesd and aningd (1. enolaylaraink)y xyifua tentaiaing srgano-

am n&?‘?‘{}‘gﬁfﬂﬁp gfﬁ 2ompl6 ﬁﬁr-ep h%&?@se(]%hgg dn|rrllgborganomolybdenum dithio-

c opinsahaies; sqiérﬂnéwwn geTHiRIRIPg orgpperaal eau@mompa@ndsmsgcbon dis-
EX rﬁ§ nﬂﬂqybadﬁhrﬁ bﬁﬁa*ylawhaltéemblymum-amae adrfpledds, olybdenum

Qru [ or n- cont a
c P BaiAsBRSlaic alABIES AT et e e oy oy e and mo-
oi lybdermimmiisulfide] kyl di t hi ophosphates, tritolyl
hosphate, tricresyl phos- phate, chI orinated
ﬁaﬁ’éﬁmm?ﬁﬁfaﬁﬂ'ﬂ‘}ﬂa'aﬁw@a%d trisul fides, amne
[ al.t

@ei hwaud e T alogen-co poUnds, wc% gg sulfurized
15o|nﬂrisandoveg¢tablenuw kine)d;allwldampimsphatgs tr@lyllmpsmtﬂ, tricresyl phos-

Eﬁ%f%tchk‘)ﬁﬁat@é gra#inéj' 5&% A a%dﬁ“ sulfies @hifedafls of mono- and

trﬂlam?p'y&rff% §ﬁﬁéfseo K mﬁﬁc)@qgsﬁuﬁgwp R BaFEhytolyiia-

trialé, wl-@étpwwl)aanmmmmmmmazom dsivaihes of 2,6+dlre@'capto-1 34

th
D h%ls glﬁafzr O,g%jlt (é)ﬁ%%%hﬁo#ghﬁ dm) i o n‘?}ﬁ Ifggﬁé‘;l%rfate ﬁrg)henyl thiophosphate
ph(ﬁipj’[enyl @gp@ho;ogmog)y n‘g(ﬁa@w p,@)]orothloates and mixtures thereof
g h@: &F&&@hgb??}é@ﬁblﬁ)nylphﬁyh)qﬁﬁ%ﬂomfhlﬁﬁeﬁ altpheMm&rdm&nﬂ&enyl phos-

ro La [l £
e Siatiods, BARIRBR o ool e BogeRBE o
2- d@m&,@ﬁhbﬂmpheﬁam&@k@e, tathiophesphoric acid 5,5,5-tris-isooctyl 2-acetate, de-
1- Nedtived 6¥04m bﬁ]ﬁé&ftﬁa@&b NQBRBEYIN ﬂ'blsr(‘?éﬁ'@ﬁé)@rl)&mlnomethyl-2-

H- 1, 3-ben ot azole n

5- B’@fcﬁPfer Bz?gp%fglﬂﬁ% 3 . %ﬂ)‘o xlgmldlthlocarbamate
ﬁ_}ﬂhl oc iy |tho g‘s h§%| rﬁé?tal s\gﬁg rmﬁ'leH]tﬁe %t(eﬁ"is éltf'mmum lead, tin

manganese, cobalt nickel, zinc or copper, but most often zinc. The zinc salt (zinc dialkyl

dithiophosphate) is represented as

rRo._ |l
\
SP—S|2zn
RO
2

where R and R’ are independently C; ~Cy alkyl, C; -Cy, alkenyl, Cs -Cs» cycloalkyl, C7 -
C1s aralkyl or Cg -C+o aryl, for example R and R’ are independently C4-C. alkyl
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manganese, cobalt, nickel, zinc or copper, but nost
often zinc. The zinc salt (zinc dialkyl 25

walrdohitophosphate) is represented as RO [)_si zPCT/RPI0€050763

R and R are independently C, -C20 al kyl, C3 -C20

al kenyl, C5 -Cl12 cydoal kyl, C7 - C13 aral kyl or C6

-Cl0 aryl, for exanple R and R are independently

C -Cl2 al kyl WD 2004/ 104146 PCT/ EP2004/ 050763 -12

10.3 Antiwear additives as described in U S. Patent

Nos. 4,584,021; 5,798, 321; 5,4b0,478; 5,801, 130;

4,191, 666; 4,720, 288; 4, 025,288; 4,025,583 and WO

095/ 20592, which U S. patents are incorporated herein

by reference; am nes for exanple polyal kyl ene am nes

198 Antigear hiditivas@sdieacribed jn WiSz PhighiMaes. 5840 HS,798,321; 5,750,478;
t rssbh ;%1 #1299y %Eé@é‘fﬁd%s 4955 284, Qfdz%@s aﬁ@mbbmquz which U.S.

pen aét yI ene hexam ne nonaet ene decam ne

anPFeds 3@ iprosrarated aeremmefsren%taélﬂ?e SNar exg %\@ﬁwﬁe"g amines
hegueh s letyRng araaigg] dleyhylent efapiioes trictialidne tetfaaanme) ¢etilethyiene pen-

pht%é'néned % ét@é{%sﬁgr%ﬁ\'eall\&n\éeﬁ ﬁ% a%p%ﬂﬁn&dﬁe%gsmﬂ&ts a%%scnbed
aninié&8. Prierd Nohé,2817.06% thereln incasperaied &Y f@felﬁmcqasﬁlta Qf aminghos-

| '\bhat%mﬁﬁ&ﬁgsﬁ’ecﬁat%ﬂ%eg%ﬁd Wided %{lal ﬁnd @%5?7%%&% the mono-
ch%WVgSC?&PﬁgﬁhOWh?m'ﬁ P@GE@% ?CE[‘{YFZ % fogpu a?ubst ituted by

one or nore K1-C6al koxy, groups, a saﬁ)urat acy|ql iC

alicyclic gr@up,_or ar ;R26ISC1C%€'|Ie_ﬂﬂr
br ancheﬂza@haPﬂ—@I KyR, %l\b—h—R% unszslqj t N="Ry
1- C6al kORy, grjoups, R 2

substituted one or
saturated acycldfc or aliweycligngroup, or aryl; 15 R2
I's hydrogen, Cl-C25 linear or branched chain alkyl, a
S aivhéraindld; shydogat, O, 8.clheacyrdirarched chaih alkyl ethiah igamaupstituted or

or o

Or R 3P S Sl g Ap AR B RE hour, or
of ayhe ot her Cl-C25 linear or branched chain alkyl, a

SR B R B a8 uPh SHElkfor ooy cnc o
br moeheeCakoigroaps pisptusated &3@lic R3Mcyaticigasn, atrell | near

or branched C1-C18 al kyl; 20 According to a preferred
enBods hyskagen: Galuliagaryor brenched ghaingliyh aartuates arynsaiugated acyclic

hagr aliBRAE gloRp 't ahy; 4p8 ar&hydretealor C.-CRamehcst brdrcliedhain alkyl; and
enhanci ng the wear performance of the base oil such

t hRfo antl Refeeee,eash indeperdently dfitheotherpEr-Carinearce branched chain alkyl, a
S P&Glihleadt LifttRurateBR) B AP @Foup, or aryl. Preferably, Ry and Rys are lin-

ear or branched C4-Cq2 alkyl; and Rz, Ry and Ry are linear or branched C4-Cs alkyl;

According to a preferred embodiment Irgalube® 349 (Ciba Specialty Chemicals) has
been found to be very useful, particularly by enhancing the wear performance of the base
oil such that it meets stringent military performance specifications; IRGALUBE 349 has

the formula
o

%
(RysO)——P
(OH), - (HN(Ry,),),

wherein Rg; is n-hexyl, Ry, is C11-Cq4 branched alkyl, and when x=1 then y=2; when x=2
then y=1; IRGALUBE349 is a mixture of amine phosphates, CAS # 80939-62-4

10.4 Other conventional antiwear additives are compounds of the formula
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the formula 0 (R330x P (OHy . (HN(R )2)y 25 wherein
R33 is n-hexyl, R34 is Cl1-Cl4 branched al kyl, and

woben/194136 t hen y=2; when x=2 then y=1; | RGALUBEBZP2004050763

a m xture of am ne phosphates, CAS # 80939-62-4 10.4

O her conventional antiwear additives are conmpounds of

the formul a WD 2004/ 104146 PCT/ EP2004/ 050763 -13 S O

RILO 'P/ S OH(lI) RO R3 in which R and R2

i ndependently of one another are C3-Cl18 al kyl, C5-C12

cycl oal kyl, C5- C6 cycl oal kyl y@t hyl, C9-C, o

bi cycl oal kyl nethyl, C9-C, o tricycl oal kyl net hyl, phenyl

or C7- C24 al kyl phenyl or together are (CH3)2C(CH2) 2,

5 R3is hydrogen or mat yI Accopding to a preferred

enbodi nent , gggg a di al Kyl dithi ophosphate

ester, CAS # 26 The present fuel
corrp03|t| ons can_con |n SI n agdi ti@d to thy borate

and boronate addR§®@Ves, other! additives which are

wel | known to those of skill iRethe art. These include

anti knock agents such as tetral kyl | ead conpounds,

| eadh whiclv Bnged B indegendsntiyall one arsthes afeeCgCqe alkyh @k-CLeycloalkyl, Cs-
ene gl y&&%lﬂﬁpgn@%é @Qy&&&ﬁ% 196 é%kncyél%&?ﬁhqbthyl phenyl or G-

prev nters rlary OS hat es,

dye§ le‘rﬁ?g@U'@fgre %Hd)a:nt S such as

|-tert but yl -4 enol f
ucKCIEMERgR AT et AEat eé’ 57 Beremeh p PR bee 355,
bac déalkybdithigphespgterastar, @Aﬁ#%&ﬁﬁﬁ%&-@ﬁ%usa‘ﬂet al
deactivators, denulsifiers, upper I inder |ubrica
Thecresent fuplgompogitiens.ean contais, ﬁ@éé@?ﬂ oRe Berate %nﬁidmfo"ate additives,
dusHr @daitiass viadh 418 el kiewhiparbsedf kil inehd adarihessd inolgd@antiknock

@gp{ﬁmﬁpg‘er%‘*ﬁf‘gno f}l bgzgg%ﬁglgﬂ% %&rfﬁk{aﬁﬁ%é &.g., ethy-

ervem#qhmﬂe and eihyleoe dlbWde%rdeb@sﬂonre\(ﬂn&ﬂs 0 mﬂdlﬁers such as triaryl
Sstatd! hyds! Metéﬁ@lh{prov@%r Hﬁtlo‘xhﬂahtb §H¢hd6§32 G- APieft-lityI-u@ithylphenal,

m%enﬂﬁfr o SURh o By E e St SHEanty SR Bt agons, gum
ichilvitoes) et deactivatess, demblaifiers, upbhe%ndmmmnamaa&antl-lcmg agents.

ener al I%/mcont ain fromabout 10%to about 90%Db
i RgeRentlrrates aad beranaigs carhe IatrW%ﬂ@'nmthﬁmb@C@mﬁa' in manners

iddéth bbﬂéha Whé‘ﬂ&hﬁéu{\% arelragdily 'seisBiBtin oiROTISY A&Ese aduéd directly to the

bor ona intr.o r

Rl or e 0 o B VAR oBRoeh et fom Aty Srapgio uen
sugh aé eaghthd, benzege Arluane,eylene or a normally liquid oil or fuel to form an additive
concentrate or master batch. These concentrates generally contain from about 10% to about

90% by weight additive and may contain one or more other additional additives. The present
borates and boronates may be introduced as part of an additive package.

The present invention is further illustrated by the following Examples:

Example 1
Di-n-dodec-1-yi-2-(pyrid-2-yl)ethyl borate

A 500 ml glass reaction vessel equipped with a magnetic stir bar and Dean-Stark tube fitted
with a reflux condenser is charged with 12.3 g of 2-(2-hydroxyethyl)pyridine, 37.2 g of 1-do-
decanol, 6.2 g of boric acid and 250 ml of toluene. The mixture is stirred and heated at reflux
for 5 h, during which time ca. 5 ml of water is removed, indicating ester formation. The solu-
tion is filtered to remove haziness, the solvent is removed by vacuum distillation, and the bo-
rate ester is obtained as a clear pale-yellow oil.

Example 2
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Exanple | D -n-dodec-1-yl-2-(pyrid-2-yl)ethyl borate A

500 m gl ass reaction vessel equipped with a nmagnetic
wa@rio/1bane and Dean-Stark tube fitted 25 w th BCT/EP100X050763

condenser is charged with 12.3 g of

2- (2-hydroxyet hyl ) pyridine, 37.2 g of 1-do- decanol,

2 g of boric acid and 250 ml of toluene. The m xture
is stirred and heated at reflux for 5 h, during which
time ca. 5 mM of water is renoved, indicating ester
formation. The solu- tion is.f4ltered to renove
hazi ness, the solvent is renoved by vacuum
distillation, and the bo- rate ester is obtained as a
clear pale-yellow oil. 30 Exanple 2 WO 2004/ 104146
nFOtadeRI Y 2F gﬂﬂ;&gl)ethnq;henylboronate

n- ct adec- 1-yl - 2- ( yI et | bor at
PO i glags geact 'P%&%%SP U{Peg%m mﬁéﬂﬁ@&w rind a-ﬁéaﬁ‘ fube fitted
véthiarreflui coatehsBesITthaigad Wit 660 nfl iof 2-¢hydnextybthgl)pyedinex! 3.7 g of 1-

o%%?gc%ﬁ%lggi gg; ({(f ﬁﬁ%rﬁ%r&’ﬂ dé Q:Ié aﬁ@ % mPI)f tolﬁeneo g?% g(étgﬁ |sI stirred and
heated arefex fon 46 i q!usung mihigh amed 8 gh "133@ igemgved. ddiratiag ester for-
miati8n.Mhetselfioh Es fﬁtbﬂeﬂ K@ NN E hazihgtand i solvehl remoter bylacuum dis-

s Tapig 28 8 ooty o e Bl & § VR lepapagp oot

ing renove hazi ness and the sol vent renoved by vacuum
dis- tillation, resulting in 23.4 g of a pale yellow
ch solidifies to a waxy substance on cool - ing.

"Eﬁ%n&w‘g@f"(‘;#ﬂ'gtq V%P égtéglsd;éézlti)gtnhzlessel equi pped

A%(i(ﬂnliglé%%?%%t(lbﬁ uéd gL %@?Jpeé‘ﬂﬂﬂ Qﬁ‘w?del;gé'ic?étfﬁ béﬁggg Jeah ts‘%ﬂk tube fitted
vaithexrefiyxaronssnsen sl charged with 8,69 ml9F242- BY"’QXVGE‘MBQYHS'I"G’ 396g of 1-
odtaRbl, 6.2 aMF bﬁé@moeorﬁpadh and a0 mOontblugfe. Thé mixtee isEtired and

h&a@p ﬁgree\mlﬁ)% @ﬁ% ﬁn@urTg mh Qlﬁ}%t ﬁ\g {'nzg)f w%fetl is! }%n]:oQ/gd ]h@dl&tmg ester for-

matioh CEite solytios fsdiltefedrto temavathazinessTmd thasalentignioyed by vacuum dis-
tidtloh&e8s tlﬁgﬁn r1grq)df9a RS\ @RR éllﬁdr dihe sol vent renoved by

vacuumdis- tillation, resutlngln 16 g of a viscous

Eiﬁ%‘lglggl low oi | . Exanple 4
n-O e-1-yl - 2- (pyrid-2-yl)ethyl phenyl boronate A 200

ngOleskyl2e(pwid-2iyl)etby pbenyimpronageed Wit h a nagneti c st ir
bar and Dean-Stark tube fitted 20 with a reflu
A el glass rpaction ¥espetiequinPRd witg @ nagngtic stir bar and Dean Stark tube fitted

vath(Zreliycéonyymien 16 d'mg’ed &liith &,69%. 0B 2+4(2-hpdroxyjethyl)pyridine o186 mi of oleyl

St 8 ROV o A oy egns
heatedrayyrefitix fon 16 ihpduringgvhidh tiote W@ mb of waterig FemQved, indicating ester for-
rhatidh CAid SHieRbit fémdveid by vacuum distillation, resulting in 24 g of a viscous dark

yellow oil.

Example 5
Di-n-oct-1-yl-2-(pyrid-2-yl)ethyl borate

A 2000 ml glass reaction vessel equipped with a magnetic stir bar and Dean-Stark tube fitted
with a reflux condenser is charged with 75.0 g of 2-(2-hydroxyethyl)pyridine, 158.7 g of 1-
octanol, 61.8 g of boric acid and 1500 ml of toluene. The mixture is stirred and heated at re-
flux for 18 h, during which time ca. 33 ml of water is removed, indicating ester formation. The
solution is filtered to remove haziness, the solvent is removed by vacuum distillation, and the
resulting oil is filttered through a glass frit to give the borate ester as a clear pale-yellow oil.
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mati on. The solvent is renoved by vacuumdistillation,

resulting in 24 g of a viscous dark vyellow oil. 25
waEx@apbd4® Di-n-oct-1-yl-2-(pyrid-2-yl)ethyl POT/EPEOHS0763

2000 m gl ass reaction vessel equipped with a magnetic

stir bar and Dean-Stark tube fitted wth a reflux

condenser is charged with 75.0 g of

2- (2- hydroxyet hyl ) pyri di ne, 158.7 g of 1- octanol,

61.8 g of boric acid and 1500 m of toluene. The

m xture is stirred and heateg_at re 30 flux for 18 h,

during which tinme ca. 33 nl of water is renoved,

indicating ester formation. The solution is filtered

to renove hazi ness, the solvent is renoved by vacuum
Exdhpleel | ation, and the resulting oil is filtered

through a glass frit to give the borate ester as a
Anteaaproperties yel | ow oi | . WD 2004/ 104146

PCT/ EP2004/ 050763 -15- Exanple 6 Antiwear, o'ri‘zert e
Antjweal DRORPIUY efgenegsued gna R%%@awaef&ﬁ Minigeastipn, @'@P dA%: %"Sﬁed
wrtrt\/& PirrJrf-Bréb bﬁéthieﬁh inn@hich® stiafioraély pini(500 565081 1r)-iineldagainst a ro-

o A g bt T L o
placgunt eﬂheplnadumtoslwamf meatorigkiram theain. iba fest sil iswzsin &vesiow P
aut%rlﬂﬁtr\/e' e?rgrn@'oﬂcfﬁl FmdPsfted B@:eﬁt tAat r@%trtv@aﬂ RfiveTs indNicRd| Phe reac-

torsGRLGREITS 6% doM 2t i eperalie S Beat ot lntprchdielfor 60 min

andiho adrapeaearaedi i fepertedshéra ab thididearTiegressiar slopé ofithe wear curve. .
Adr%%g 'a}é 1% G i gdga}lt bé}g%ﬂ stdd dngﬁ%?cfrﬁhfé{e% oh00C. Vear

ata ecor e _average wear

raif e |s reported here as thlewbgrrmé regressi on sl opév
of the wear curve 10 Addi lac . :

Lives are—+eported—iA—-
‘vedrﬁbt(naehmarabamm on the ;m)ruml at ed oil. G Warl

~ Al 3 270 lJa—al 304
Rat-e— Cont+ol—(rRe—antiwear—pdditive)r—279—prh—+12%

Z-DDE%ZDI]H?h +1% conpound ofSExt(h 1 5.7 /h ZDDP is zilnc
e-at-kyt+—di-t-htophosphate—=asecondary ZDbP—at— 1. 2%

m%mm@dlﬁ/ﬁp’l Exanpl e7 FatiMBal | antiwear testing

Z0Bé g A SLPBIOSERIS 5 SORIARLAP DR AL et YR &% f

w%in atest ,oil The test oil is a P-free, very | ow

S s*étf)rmtlve engl ne oil, fully fornul ated except that
iwear additive is included in the formul ation.

The antiwear, properties are
Four Ball antiwear testing

Antrwear propertres of the borate esters of the present invention are tested at a level of 1.0

‘wt% in a test oil. The test oil is a P-free very low S automotive engine olil, fully formulated

except that no antrwear addrtrve is rncluded in the formulation. The antiwear properties are
determined in the Four—BaH Wear Test under ASTM D 1472 test conditions, using a 40 kg
(392 N) load. The test i isrunin duplrcate and the test results, Average Wear Scar Diameter
(mm) are reported. The numerical value of the test results decreases with an increase of ef-

fectiveness of the additive.

Test Compound | Wear Scar Diameter
Test oil (no antiwear additive) 0.675

Test Oil (1% Compound Example 1) 0.65

Test Oil (1% Compound Example 5) 0.615

Test Oil (1% Zn DDP) 0.61
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determined in the Four-Ball War Test under ASTM D

1472 test conditions, using a 40 kg (392 N load. The
WO e@tt/10846 un i n duplicate, and the test resul t BCT/EP2004/050763

Average Wear Scar Dianmeter (mr) are reported. The

nunmerical value of the test results decreases with an

i ncrease of ef- 20 fectiveness of the additive. Test

Compound Wear Scar Di aneter Test oil (no antiwear

additive) 0.675 Test G| (1% Conpound Exanple 1) 0.65

Test O | (1% Conpound Exanple ' 5) 0.615 Test Gl (1%

Zn DDP) 0.61 WD 2004/104146 PCT/ EP2004/ 050763 - 16-

Claims 1. A borate or boronate conmpound sel ected from

Clainsgroup consisting of R2 2 NR3 (1) I , (Il) R

OBORNRIORB 4 R OAFOR4 and where 5 Rl, R2

Bné beGtaordorerciépenmaminnd yelbgted foge the groupeanBisting of

branched chain ah;yl of 1 to 24 carbon atons,

strai ght or brangBed chain al kenyl of 2 to 24 carbon

atons, cycloal k \of 5 to 12 carbon afbns, aryl of 6

to 10 carbon a aral kyl of 7 to 15 Icarbon atons,

al - karyl of 7lto carbon atons, Ay ubstltuted

or unsubstitpte Nary Rof 6 @o 10 car bn” af ons, ag@

R4 and R5 arle in ndent|y define a,\]‘/r R

al so be hpdr oxgypne 1‘Ror al ky- | atgd hydroxyﬁhenyl or

R4 and R5 fogethe® with the %g 8 wBOr \l%a

substituted or unsu:bsstltutedS 6 ma er ring. 2.

A conpound of the formula (12"r (11) according to

cl ai in which RI, R2, R3, R4 and R5 15 are

mdepentfently hydrogen or strai ght or branched chain

al kyd, @fand F\ts%r@rﬁdﬁﬁéﬂa@ﬂt fl&@%@en sﬂ'él’éht &fbrzg'\c 84 %{%lr?ékﬁ 81 to 24

at oS, or
conf5RERY at?fnst ﬂ@lsfts Phbfegchedchaip atkpmﬂ 05% &%F«'ﬁ@ort gomp aygtpalkyl of
1, Bro W& tarborrdtomdadof@ie 10 carbon atoms, aralkyl of 7 to 15 carbon atoms, al-

karyl of 7 to 15 carbon atoms,

Ar is substituted or unsubstituted aryl of 6 to 10 carbon atoms, and

R4 and Rs are independently defined as for Ry and may also be hydroxyphenyl or alky-
lated hydroxyphenyl or

R4 and Rs together with the ~OBO- group form a substituted or unsubstituted 5 or 6
membered ring.

2. A compound of the formula (1) or (lI) according to claim 1, in which R4, Ry, Rs, Ry and Rs
are independently hydrogen or straight or branched chain alkyl of 1 to 24 carbon atoms,
aryl of 6 to 10 carbon atoms or alkaryl of 7 to 15 carbon atoms.

3. A compound of the formula (1) or (Il) according to claim 1, in which R, and Rs are
independently n-butyl, sec-butyl, t-butyl, n-dodecyl, n-octadecyl, n-octyl, isooctyl, oleyl,
stearyl, n-tetradecyl, 1-hexadecyl, linoleyl, linolenyl, phytyl, myricyl, lauryl, myristyl, cetyl,
behenyl, phenyl, catechyl, alkylated phenyl or alkylated hydroxyphenyl.

4. A compound of the formula (1) or (Il) according to claim 1 selected from the group consist-
ing of di-n-dodec-1-yl-2-(pyrid-2-yl)ethyl borate, n-octadec-1-yl-2-(pyrid-2-yl)ethyl
phenylboronate, n-oct-1-yl-2~(pyrid-2-yl)ethy! phenylboronate and n-ole-1-yl-2~(pyrid-2-
yl)ethyl phenylboronate.

5. A lubricant composition comprising

a) A lubricating oil and



i ndependently n-butyl, sec-butyl, t-butyl, n-dodecyl,
n-oct adecyl, n-octyl, isooctyl, oleyl, stearyl,
wm2doetioadecyl , 1- hexadecyl, linoleyl, |inolenyPCT/EP2004/050763
phytyl, nyricyl, lauryl, nyristyl, cetyl, 20 behenyl,
phenyl, catechyl, alkylated phenyl or alkyl ated
hydr oxyphenyl . 4. A conpound of the formula (1) or
(I'l) according to claiml selected fromthe group
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