WD 2006/ 029966 PCT/ EP2005/ 054347 Al kyl am noacet am de

Lubricant Additives The invention relates to the use
wobooalokypb@ni noacet am des, that is al kyl am ne, PCT/EP2005/054347

al kyl enedi -, al- kylenetri- or alkylenetetra-am ne

derivatives of N-al kyl -hal o-acetam des, as ashl ess,

phos- phorus-free and sulfur-free antiwear and

friction nodifying additives for lubricating oils. 5
SeCIfICttJ on Nos. 5,282,872 and 5, 071, 445
rCanL ARG Y E2oni um salt or anmoni um sal t

npounds of an am noal kyl ene pol ycarboxylic acid and
The '@V@,@@Br\'ﬂ'ateﬁ to therysp of @fkvl@minoagy m@%@aﬂ#s gligdangine aliylenedi-, al-

kernBQﬁ Qiﬁtalk%ﬂéiefrb%ﬁlhé’ﬂeﬂ\htlv@s éﬂ’?\ﬁalkﬁ%dl@éé‘élﬁrﬁldbg €as ashless phos-

car -

phorys-se AR SETEE SBEbeR A REH 0 saplyeq for fUbAGAtNG ols.
5 U.S. Feib spech %ﬁ%”?ﬁm??g%?ﬁ%é@de?’i’%"lé‘?Q%é'gﬁ%vr‘é % Aideiimonium

salt axlayrhemien rsalt compalindsiof las meirgalkylenei potycachoixgiti adid and a secondary

faﬂygﬁ-g{boég%,t@gg r?f)&‘éfsl lent antiwear and friction

fying addi- tives for | ubricating oils. The

U.S. 'Pé‘t’é?ﬁ Bb@éiﬂéa‘%ﬁ']\lés 5t3? 6,355 WHASS fh'eQEactWﬁ IoFdHUCRGY ra'n’ﬁrﬁi‘éalkylenecar-
base oil of lubrjcating visco , and 15 b

boxylég peids Vil P%\'ﬁ?Wv%éPCQﬂdaW APIES RS PR f ?@ermmmasﬁraépﬂs
10 thag B8 beRh FayP BT A) Rl B RSP EHP T AR FRAG- et or al-
kyler(eltétba-arﬁin@a@eilﬁnﬁ?ddccﬁinpcmndb afte éxcefRitl ahhwéar)an‘dl‘ﬂlﬁowlmoidlfy)'\g addi-

. R R Al kylenedi-, alkylenetri- or
tives 'Jlu+réc%2'?%?ra am ne acetam de conpounds (I111): 20 R

The ﬁvéntloﬁ reldte¥t&a BRpdsiflon) wHitH ddnhprise® R -NM R " N-R

a) A base oil of lubricating viscosity, and

15 b) An effective antiwear or friction modifying amount of at least one compound se-
lected from the group consisting of

N-alkylaminoacetamide compounds (1), (I1):
| 0 'T 0
R/N\)J\N/R (1) R\NJJ\/N\/U\N/R 1)
| N | and
R R' R

Alkylenedi-, alkylenetri- or alkylenetetra-amine acetamide compounds (lll):

20
Rl
/ R'
\N \N/Rl
oé\\ VAO
—A—N
O>JN A \\/(o ()
N\I
RI/N\ Rl/ R
Rl

Wherein

A is alkylene of from 2 to 6 carbon atoms or is a group



10

15

20

25

R Werein Ais alkylene of from2 to 6 carbon atons

or is a group WO 2006/ 029966 PCT/ EP2005/ 054347 -2
WORB6/029866 N G - NO or 0 1-f 0 R NR R PREP2005/054347

R .N.R G each independently, is alkylene of 2 to 6

carbon atons, R, each indepepdently, is alkyl or

al kenyl of 1 to 8 carbon atons and R, each

i ndependently, is hydrogen or al kyl or alkenyl or 1 to

24 carbon atons, 5 provi ded that each am de nitrogen

atomis ei r rmn or difsubstituted by aLkw or
al kenyl ; ArF% I[E I(? /a—H@ﬁ-yl zg/éu have 8
to 24 carbon ato Olf the am |trogen
nmonosubsti t ut ed al ¥l or al k ; %at t he
carbon atons of Whe al kyl or al kenyl grgwps have 8 to
18 carbon aton®, iR 10 the am de'%itr%gen is

di substi tut ed by al kyl or alkenyl. Caim1 According
to specegchdndapendentiynis aliylengef 21t 6 9erben atams conpounds
(1), IQI) or (111) areéggesent from about 0.15%to

about RIS ASRENERY. ib Asuborskanykofide ftarkan ataws and
l”ug(r: 'olg? h(lnﬁ%ﬁ%?glgt&t ls)q’)ygfgg#%ﬁ@? agglgor Ikenylbcfr 1Ct8tﬂ4rl:%rbon atoms,

pr epar at.i conbustion 15 engine oils. The total
sul prRIPY! g‘ff)ﬁh@Lt in the | ow sul phur oi | shoul d not

excee e

ot reechaid frbadh atgP Rihdl bk By ek Stufpd by A 61 3ikbnyt; ana
conbutbati the alkylyirratkenlyl groupschayaeta, 24faarbamvatamk of theramide nitrogen
m ner:al [ sn4 hetic oils or

m xt d?(rensdhtbﬁlzbrsgg@édj%g}g o|cr)|§ k(seﬁ%{?%n nown and famliar to

t he pcﬁétstﬁé‘ Céllf)bh lafind &F thé QIkyIertalléWI 9?6%154%3/@8 teed danon atoms, if

d d b
TecniBP g RISE Goﬁ%atﬁv@g Bl ke iy >
Acco%ipg égspebv&ﬁ_n';agﬁn[zdl : ftius) \" c?r%2 g?Bel %)c k@e n3§ gézﬁﬁorl'(hﬁ'are present

from @bautd). 9526 2d alfqut J aYctsy @Eighte basaeiopn tha aveRB® obtheddyicant n
Ki rk- O hmer Encycl opedi a of Chem cal Technol ogy,

Com?%Héﬁtha}Ed' tion 1969, J. Wley & Sons, New York, Vol.

e 533 et seq (Hydraulic FIU|ds) Perfornance
drau El ui

A baW ?Lﬂf{]gbrf—(@?a V'§C(§6t}ﬂ ?“Lt{balcalég c’aB #eﬂgﬁa r?l&q pwgra‘tlon of combustion
enginenaitsi The total fsulpbur2éontend irethenldvo sdpimyr dilSBbLIA n8be:Eed the IBnit of

moreshaf Bl tOCUf BREH @ 1o chltheidBfine cohghBUge T

Suita¥fe EdrilstisheRgind Bis dfe b§se€zd,‘f’0¢l exaﬁipi'e'? on mineral oils, natural oils, syn-
thetic oils or mixtures thereof. These oils are known and familiar to the person skilled in the
art and are described in standard reference books, such as in Chemistry and Technology of
Lubricants; Mortier, R.M. and Orszulik, S.T. (Editors); 1992 Blackie and Son Ltd. for GB,
VCH-Publishers N.Y. for U.S., ISBN 0-216-92921-0, pages 208 et seq. and 269 et seq.; in
Kirk-Othmer Encyclopedia of Chemical Technology, Fourth Edition 1969, J. Wiley & Sons,
New York, Vol. 13, page 533 et seq. (Hydraulic Fluids); Performance Testing of Hydraulic
Fluids; R. Tourret and E.P. Wright, Hyden & Son Ltd. GB, on behalf of The Institute of Pe-
froleum London, ISBN 0 85501 317 6; Ullmann's Encyclopedia of Ind. Chem., Fifth Com-
pletely Revised Edition, Verlag Chemie, DE-Weinheim, VCH-Publishers for U.S., Vol. A 15,
page 423 et seq. (lubricants), Vol. A 13, page 165 et seq. (hydraulic fluids).
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page 423 et seq. (lubricants), Vol. A 13, page 165 et
seq. (hydraulic fluids). WO 2006/ 029966
wEFan6BEREO5/ 054347 -3 The base oil of | ubri caPCTgP2005/054347
viscosity is preferably a mneral oil derived
| ubricating base oil that cgotains 80% by mass or
nore of a saturated hydrocarbon conponent. Vari ous
nmet hods for producing the mneral oil derived
| ubricating base oil are avail able. For exanple, the
The baserail-of ricatingbdsoesity is prefgrably samjreratfofl iderived lubricating base oil that
[ K
cont%ﬁ?&?‘?f%&ac?s% (Jr dcg% %t/ % g%faé%/ gidfg%aﬁr%éﬁpﬁﬂnﬁ%rlegf \}a?eué H'tgthods for
produitirg thel ramer@hOIbﬂermed dubrigating kaseiliane aypilpblec Fore@@arwl% @twhlubn-
cating ba&& 8 Hﬁ?'bb'anﬁhraﬁﬁ lo 8P néﬁﬁthé‘hle 8il SbialhaBR by AUBRItting a lubricating

extraction with fural dr o- cracki ng, sol vent’ or

oil fraciipn dotiyed frRman @H@OS%‘BE%O%\‘@%BWMW Qf&fudeqilitg refining proc-
essedetg@xam@easlphdtmg ,[soRehivefining ¥Gdh wdeith exatrawgp W@th Qlirfural, hydro-

| NS treat nt SucC a SNl n W t .
crackiig oL e itic UeBthhraish ab s eS cARIWE SRR g, hptreating.
suchsxsﬁydamran&mblqn gydmofmnslma@silaydreaudantosuwmqomsﬁing with akid treated or

actvatIQ gﬂ/ h{h h‘lé‘a‘? ][ ﬁﬂ'@@ gﬁ%hg\’%h v@}h%ér@gc’@ %3 g@lbﬁunc eg;ld and

the Ilk@tﬁqretanatms ohthese methmmﬁl«smavwbabhf@bpr@rin@nm thegmineral oil de-

nvednu&fcgf"ﬁfga@rmpdl ment, the invention relates to a
conposi tion, which com prises at |east one conpound

sel ect ed fromthe group consisting of
cLﬂ—QﬁQ%ﬁam noacet am de 15 conpounds (1) and (I1),

wherein the total nunber of carbon atoms of the alkyl
Accoggting: foce prefergadriplodiments thgrinventiomrelates torbeempasiies, which com-
pnse& té?le%@? (ﬂ\% dblrﬁ;fo%@ Belested ifdHPHE 'g?éﬂpe&)ngi%tlﬁd JSB’I‘{I-aRS/Iaﬁ{moacetamlde

ol (@R 1D HeeTB i AUMBPA DL st 108 s e vt alkeny
group%'lamffronﬁ oy 18 earbah aloAast the aenid® niprogerissksubsetitatkdibyciRyl or al-
K E%a.%riup consi sting of al kylenedi-, al 20 kylenetri -

eny I yI enet etra-am ne acetam de conpounds (I11),

Accowﬂ |ng ?efgfr T@mﬁ@&lﬁﬂ'\?% H%‘oh?&a@g%ﬁg comgosm(a'\ which

COﬂ ene ro ene exanet
commlsﬁéahlyagtamwom@und splaptad Somdbe ltnuﬁ)gconélsmmfralkylenedl- al-

kylerirk iRt ¢ P eRabLAmAE %cethﬂ‘hﬁie‘ cfb\‘rﬁi%hh@@(lﬂ)el/\ﬁb% A%nd G are selected
osi tions, \é\)‘/fﬂereln each is 1 ndepe

ffomértern&iol;jw%?‘s%‘ﬂ EWé(l?“Er%{PHY'%"?( PXQJPetQV'EB‘?@Pd éﬂxe/‘hY'Be’ﬁY'e“e
Claimt38r bon atonms 25 claim4; or vvherel n one R is

hydr ogen and the other one is straight or branched
Accocding to athérypreferred lekioyliments, thislinventib8 relatels do carnpositiaddsawherein

eachﬁ? iQihd¥h RN RBAS {Irut of Srdn@ﬁ‘éﬁ e alﬂﬂ%r kel ro?'?%"@ c8fbon atoms

branched chai'n or alkenyl of"7 to 9 carb

claimd;ars Cl ai m 6. 30 For exanple, if an am de ni trogen is

di substi tuted al kgl or al kenlyl_ . the total carbon
wherginfipe R' is hydrogen and the other one is straight or branched chain alkyl or alkenyl of
14 to 18 carbon atoms Claim 5; or
where each R’ is identical and is straight or branched chain alkyl or alkenyl of 7 to 9 carbon
atoms Claim 6.
For example, if an amide nitrogen is disubstituted by alkyl or alkenyl, the total carbon atoms
of said alkyls or alkenyls combined are from 14 to 18 carbon atoms.

A particularly preferred embodiment relates to a composition, wherein the compounds (1), (I1)
and (lll) are selected from the group consisting of



of said alkyls or alkenyls conbined are from14 to 18
carbon atons. A particularly preferred enbodi nent
WO ed0az®6d 0 a conposition, wherein the conmpouneGI/EPINS/054347

(1) and (111) are selected fromthe group consisting
of WD 2006/ 029966 PCT/ EP20054054347 -4 Rp NN R2 R
Il R RR R NNR RR~jt,, R O Nprl R
R2ONGNNORANNR2 ~RR R~ R/ 2 RI-NR2Z R-NONN
-\ OYNR NR R RL R Rl RRNNR ~N'-~N

O OO0 R-NNR2 R R2 and
R\ (®)
R
/N/U\N/ 2
R R

1

/Rz R1\ R
o ||Q o R1—N N 2
R1\NJ\/N\/U\N/R1 o) \N’\/ //AO
| | 0 N o
R, R,
—N N—R,
R; \R2 R,
/R2 Ri. R
N
R—N

1 and

wherein R is n-octyl and each of R; and R; are 2-ethylhexyl or n-octyl or one of R; and R; is
hydrogen and the other is oleyl, n-octyl, t-octyl or dodecyl. Claim 7
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RR R NRR 2 .~ RNp// N-NO 500 INA \ R
R2 R Rl wherein Ris n-octyl and each of R, and R2
waemeMwedhyi hexyl or n-octyl or one of R, and R2I/EB2005/054347

hydrogen and the other is oleyl, n-octyl, t-octyl or
dodecyl. Claim7 WO 2006/ 029966 PCT/ EP2005/ 054347 -5
A further enbodi nent relates to novel
al kyl am noacet am de conmpounds (1) R O R-N-NR (1) R
Wherein R each independently, is alkyl or alkenyl of

A further emBodiarenbrelatéotoencveldal byldthinoacetdmidedeppodede (I)y, i S

hydr ogen or al kyl or akkenyl or 1 to 24 carbon atons,
provi ded that each am i/nﬁ:ro&en atomis either nono-
|

or disubstituted by alLNyl aRkenyl, and that the al -

kyl or al kenyl groupB have 8 to 24 carbon atons, if

the am de nitrogen is nonosypstituted by al kyl or

al kenyl ; and 10 that the al kyl or al kenyl groups have
Whefeit © 18 carbon atons, if the am de nitrogen is

di substituted by al kyl or al kenyl. C aim8 Anot her

R, egohledbpsRaéntlyeis &g ot Akaryvel 1 ©y-saddtydraatomgamat an de
compounds (Il) R A0 R N NR
R', each independently, is hydrogen or alkyl or alkenyl or 1 to 24 carbon atoms,

provided that

each amide nitrogen atom is either mono- or disubstituted by alkyl or alkenyl; and that the al-
kyl or alkenyl groups have 8 to 24 carbon atoms, if the amide nitrogen is monosubstituted by
alkyl or alkenyl; and

that the alkyl or alkenyl groups have 8 to 18 carbon atoms, if the amide nitrogen is
disubstituted by alkyl or alkenyl. Claim 8

Another embodiment relates to novel N-alkylaminoacetamide compounds (I1)

0 'T 0
Rl\NJJ\/N\/U\N/Rl ()
R R
Wherein
R, each independently, is alkyl or alkenyl of 1 to 8 carbon atoms and
R', each independently, is hydrogen or alkyl or alkenyl or 1 to 24 carbon atoms,
provided that

each amide nitrogen atom is either mono- or disubstituted by alkyl or alkenyl; and that the al-
kyl or alkenyl groups have 8 to 24 carbon atoms, if the amide nitrogen is monosubstituted by
alkyl or alkenyl; and

that the alkyl or alkenyl groups have 8 to 18 carbon atoms, if the amide nitrogen is
disubstituted by alkyl or alkenyl Claim 9 .

Another embodiment relates to novel alkylenedi-, alkylenetri- or alkylenetetra-amine
acetamide compounds (lll)
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15

N (Il) Werein 15 R each independently, is alkyl or
al kenyl of 1 to 8 carbon atons and R, each

wo pbepzrreent |y, is hydrogen or al kyl or al kenyPCDEPID0$/G54347
24 carbon atons, provided that each am de nitrogen
atomis either nono- or disugstituted by al kyl or
al kenyl; and that the al- kyl or al kenyl groups have 8
to 24 carbon atons, if the am de nitrogen is
nonosubsti tuted by al kyl or al kenyl; and that the
al kyl or al kenyl g\oﬁgs have 8Rko 18 carbon atons, if
t he am de nltrogen Ns di substit g by al kyl or
al kenyl Caim9 . AnMsr errbo nt relates to novel
al kyl enedi -, al kyl éhetr\- or &l kyPenet et ra-ani ne

(1

acet ani de conpoundg, (11 I"j 25 2806/ 024966
PCT/ EP2005/ 054347 - NNR OO ONA-N

(I1r) © RNR i V\,herel A is al kyl ene of
from2 to 6 carbﬂn/at\oms or |s & g‘rRﬁup +G-N~-G+
~GNG__- NOor 0 1-RO R"™ N'R R NR R.NR 5

G each independently, is al kyI ene of 2 to 6 carbon
whereinons, R , each independently, is alkyl or al kenyl of

l1to 24 carbon atons, where for each am de group, the
A'is alkylene ofifrdoe? t@6 cadoobatonss amis agirouphe al kyl s or al kenyl

groups are from 14 to 18 carbon atons. Claim 10 The

present N- a aceta @ compaunds ang )
al kyl enedi - ,\j«%é%et ri- ?(?HNM ‘e\N
N.
R"N\R' R"N‘R' R' R
G, each independently, is alkylene of 2 to 6 carbon atoms,

R’, each independently, is alkyl or alkenyl of 1 to 24 carbon atoms, where for each amide
group, the total number of carbon atoms of the alkyls or alkenyl groups are from 14 to 18
carbon atoms. Claim 10

The present N-alkylaminoacetamide compounds and alkylenedi-, alkylenetri- or alkylene-
tetra-amine acetamide compounds are prepared for example by alkylation of primary or sec-
ondary amines with mono- or di-alkyl substituted halo-acetamides according to the following
sheme:

R X__N__R'

~~
!
RNH, or R,NH or 7::-

Y

H,N—A'—NH,

where

A' is alkylene of from 2 to 6 carbon atoms or is a group
or
G
+G\H/GJF — \H/G\H/G+

Xis Cl, Brorl and R, R and G are as previously defined.
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10 tetra-am ne acetam de conpounds are prepared for
exanpl e by al kylation of primary or sec- ondary am nes
wowRdh/ozon®- or di -al kyl substituted hal o- acet aP@TEB2005/054347

according to the following sheme: RX NR RNH or

R NHor R H2N-A -NH2 where.715 A is al kylene of from

2 to 6 carbon atons or is a group +GNI N~-G+ or VG N

HHH Xis d, Br or | and R Rand G are as

previ ously defined. WO 2006/ 029966 PCT/ EP2005/ 054347
Chloroacé€liamidesaare tasdritbed irafoe exbesple iLh8.dPatantf Specificationl dlok). 5746,901

and 420l BBl it ey b8 rotated Aondndimdihdus disclosed
in thesg reterenses. lialaagetrmigdes e alsredescribedby areEsch, et al., J. Org. Chem.

199518 0Pl AIT0OST BY WedlerOeyS 9T AREOHEN. 85K 1532169, §15-816..
J. 'Org. Chem 1995, 60, 1599-1610, and by \eaver, et

The @dmpouﬁdg flﬁlﬂ((llmllll)% preb(all‘b?ji byd8actihb™ I’ﬁ@acdeﬁabrﬂ'ibé with an appropri-
cqonpounds an . re prepared. eacting, .
ate o5V e B A g T heafie Biiott et etiivalbpt tloceiamice
per réddtive amitie hydrogen. irer exanhpie, butylarainethaa el teattivevbrainic hydrogen at-
i t. of ' 1. r ' mnAic .
N T
amingriiyaregen atorog dineaeagentsaredhised geatrar inea Ruitabisnolvesh @t asgitable
temp@FQ_tLrj}’_eCanEBf&r HERBbIAME B e HABaBfon fhe Féﬁé%nfsea?? H(i)%% in the

am ni ¢ hydrogen atons. The reagents are m xed nea
presence of a0 iRosgAnic Basey ks examplesodiym easpenat® t enper at ure

orosBokee SaPtol hsiomdSF RSB B S HSEH ot am
ammbaitien séltsr Thesyadgpiat contdinuamycmnrhonmahearixglatensdits ywhitiheould exist if
rep RS RS0 i 1 B s

contaln any
; i oD It ' ' j
In hG BUHERETT, YLEREPR Y f oRar i oy BFIETATOLS & B afoms. A and
G arg|faxampife elviengnPiepyinae heyamathyiere or 2-nagthylpentgens, Rorexample,
eachamhidé E(s/cﬁmlb(stit%JtecX Byl 3lkyd or éllgédlw., Fdrexampler ea)ta%'pd;d ﬁleada:nd. For exam-
or Jkenyl. to 8 car atops. A gn G,are or,
plo, Gty e SiaigH o Braoehst ST Bk 3 At 4% 2 cetgh Boms For exam-
ple, cheRtdfghgreainideds Rydrbgen andhimplother isstedight B B@antised chain alkyl or al-
di substituted by al kyl or al kenyl. For exanple, each
kenypef fddotI§Caonatomsr exam ple, each R is straight or

L LT R
kenybardi thb ¢otalt dzelion atosis lofisgjt alkgls db atkeayie foraiagh amidekgdmisied are from
14 toa‘{ 8 ca%gorkgtg%ls, t?\fat iHo gé)y ]e§c§ Y g%ﬂa%&%ﬁ)ranched chain alkyl or alkenyl of

7 to 9 carbon atoms.

For instance, in the additives, R is n-octyl and each R’ is 2-ethylhexyl or n-octyl or one R’ of
each amide is hydrogen and the other is oleyl, n-octyl, t-octyl or dodecyl.

Alkyl is straight or branched chain and is for example methyl, ethyl, propyl, isopropyl, n-butyl,
sec-butyl, isobutyl, tert-butyl, 2-ethylbutyl, n-pentyl, isopentyl, 1-methylpentyl, 1,3-di-
methylbutyl, n-hexyl, 1-methylhexyl, n-heptyl, isoheptyl, 1,1,3,3-tetramethylbutyl, 1-methyl-
heptyl, 3-methylheptyl, n-octyl, 2-ethylhexyl, 1,1,3-trimethylhexyl, 1,1,3,3-tetramethylpentyl,
nonyl, decyl, undecyl, 1-methylundecyl, dodecyl, 1,1,3,3,5,5-hexamethylhexyl, tridecyl, tet-
radecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, icosyl or docosyl.

Alkenyl is also straight or branched and is an ethylenically unsaturated version of alkyl, for
example allyl, oleyl, docosenyl, and the like.
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For exanple, in the additives, each of the am de
nitrogens are disubstituted by al kyl or al- kenyl and
wo bmehzoed car bon atonms of said al kyl s or al kenyl/BPf005/054347
each am de conbined are from 14 to 18 carbon atons,
that is to say, each R is sgtaight or branched chain
al kyl or alkenyl of 7 to 9 carbon atons. 25 For
instance, in the additives, Ris n-octyl and each R
is 2-ethyl hexyl or n-octyl or one R of each amde is
Alkyleyelisctyeighaacbrahehedtanelris fo ezaraple etiylene, piopyleneahgthylethylene,

tetra&gﬁﬁ h%éﬁémn%tpk,gpgg; ﬁ(lh)gﬁ.}et il anched chain and is

_ ropyl i sopropyl, n-butyl,
Smta%?é%rﬁﬁ'\&%’ bre foﬁé’)@ﬁtld% octyféHln ldr eylan% @tﬂlb@sl.grgml dibutylamine, ethyl-

| sopent
e"edl'?é’@'ﬁ? I %‘%Ihiﬂﬁnetﬁarﬁ@ﬁy‘l"PrOPwﬁB?tﬁ?'lnﬁ@xélzN (QHHM(QHz)zNH(CHz)sNHz, and
the likéoheptyl, 1,1, 3,3-tetranethyl butyl, 1-methyl 30
hept yl , 3-nethy|hepty|, n-octyl, 2-ethy|hexy|,
The éddliiv%-dorﬁmiﬁhdm/(lh @Rydnd (), Jth& iS tHeedddétives e pigihtyydoluble in the lubri-

| I ecyb, dodec , :
car I8 €5 soU SISV ko BB B o 9 WSl b
roon'ptempamyl hexadecyl heptadecyl oct adecyl, i cosyl
or docosyl. Al kenyl is also strai ght_ or branched and _
The additiyies g %fﬁplémfi/ i lubricantglubeeating ods)der ipterral kgmbustign engines,

serv@ BTG Redikh Wear S tRY len%.ﬁévs ARG p ar@raahdtta Fedukck Brictifi The addltlves
2006/ 029966 | EP2005/ 054347 - - lene (s 5@1@9
on properties

8 AI
provige ap eeaRqaig Iaoq © %?mg&sg,ﬂﬁsge%?ﬂw &nd gequse
withoue tHeysetdf i restel, such @i IZaet th lemeent8 vr Rehdbling Assighificant reduc-

ton SRS PERIHIST Gr 5P 2 SR difae ™ a bt vl ani ne.
The @Elf)égn’cs ?ﬁ(}ﬁ)ﬂdtpﬁﬁgﬁ% 3 afié EW%@Q% % '%’ﬁﬂ Uq&%rgﬁgﬁmbustlon en-

ginesy The hE>ricaris Inake necassamAdricAtieg wm&ma@ are| fpr example mypgral oils or

are ht’nbﬁic and'@ixtirss Hagectddi tives, are highly soluble in
he lubri- cant, for exanple are soluble at 1% 2% or

Greak6s ofotasiddiid Albrib4Ats Arelal¥® IubFtatingi B bicébr8ing taithis ihgsHtion.
tenperature. The additives, when enployed in

Synthetlerhydeocheboblailb inchateilory chiairsalkdras sush es cetaneatuisiefiopolymers

such@8%ifEPand t@e@a%@é&’ o%%'hg ang d?e@é’r'ri{f %h&@é‘%%etié%% ENObE Fixed with
nmoving parts an O reduce rrction. e a Itlrves

1) estar@ils dechuas persarsyithdgtohestersdf mongcarbaxylic shidg dgving @bout 2 to 20 car-

bon ﬁﬂhbmﬁadolﬁ%of&ﬁé@e@ pfd }}a%ia@"an‘?f HRAG A Fuiddd UMHItarﬁ&% the

use of such Zn, or the elenments S or
Synt*@ﬁaﬁﬂefﬁgafs tgqmﬁqi%f&?m PPE/&G@DXX'F&QK’S@“P H@Of&hvwcr%ﬁ?qh@i? For ex-
ampl@f edter ffé,udsaﬁsldezmorﬁ Cp@h&'ef}*tﬁtﬂolaﬁd?lf(tmét%ﬁherﬁbﬁmlr}l@f ar?j‘cﬂfﬁ'béntaerythn-
co (0] or, ex e S 0 I N .
tol a1 a6 RS dhaske RRyis e SN ot DR o ARty s oy gmixtures
of sunk aeids. athjngt edampied anegestar fluids inMadedroon tineethydolprepangbard an aliphatic
mon@ xghc Rdid & 5|n|n |I%n§¥ :&tg@&érﬁoﬁgféﬂﬁg %SF Fé Eﬁélfcﬂfacuds

s or o er Icants aréa ricating

The RblicatiAg oM Hiefisd Br EXdriplb BMRRIdiIORdustrial Iubrlcatlon oils, cutting oil, metal

working fluids and greases.

The additives of this invention are advantageously present in the lubricant at a level of for
example from about 0.15% to about 10.0% by weight of lubricant. For example, the additives
are present from about 0.15% to about 7.0%, from about 0.25% to about 5.0%, from about
0.5% to about 3.0%, or from about 0.75% to about 2.0% by weight of the lubricant. For ex-



10

15

20

25

30

Synt hetic hydrocarbon oils include | ong chain al kanes
such as cetanes and olefin polyners such as triner
waemehzs@nmer s of octane and decene. These synPCBEEPI05/054347

oils can be m xed with 20 1) ester oils such as

pentaerythritol esters of npbgocarboxylic acids having

about 2 to 20 car- bon atons, 2) polyglycol ethers, 3)

pol yacetal s and 4) siloxane fluids. Useful anong the

synthetic esters are those nmade from pol ycar boxylic
amplapﬂhdadamdesmqinqshnt fromlabobind.5% té@aboetS.0%nfodra ,abest @5% to about

7.0% bH]g@ a%gteo EJﬁB“aBS nttﬁed%tbp We‘igﬁt,l b%rseglgﬁ'iﬁg \ﬁ? Pﬁﬂﬂrtﬁé)lubncant

- and rlpen aer an a

In thé’%‘rﬂ‘{ﬁa{tkﬁ??&lﬁ |ééi|n§%b91£8§’iﬂ§r?§ {P%&e& Ug&%rjex{rﬁmagl éﬂ%l@@'&ondltlons

or mxtu
SUChaﬁSéUQ!%Bﬁ‘Q $QropQsitions frr marke diesehergigese mﬂt M'ttxﬁﬂ OHH'S invention

may 86 |pﬂf!9%ht il amBUARCGTLRAY Mbo@ 3BC0% by Welighit, b Mebré f T theltotd wéight of
on atons,. or m xtures of such acids. The

the "F}lﬁ'ﬁ? "@a‘fq'?fﬁ’sg'iops are aI so for exanple crude oi l,

The '\Xg'd%%'“é oﬁ% %g&lg%ﬁé @1‘3 iRverfiidh H&é{%dg lignal fﬁ@ﬁqesother additives,

which areearddedrin arder tamivmv@wb figther thedwasict propertl¢330ﬂtn¢ﬂe foemulations;
suchaagdgl /é%’ﬁ@lhd@faﬂﬁ c%a% §snf/ g F\‘BPHE\bﬁor%S??rF&lo"i‘ltiWBltors

ricant. or exa
v'scoatmndfew&promré %ﬁtréﬁ’@rﬂre?fwgﬁjﬁiltpogr E‘B%QQ@’%%*@ soligdgbricants,

dlspefrééﬂ’(% fﬂé@é&?erﬂs ?éi%da%sab@éﬁ stEblﬁ)é’é(\;s frairerer ﬂ@h%resé@xr@%ldlm/es demul-
siterp e A B e AR EE s Fob S ateispy Gelon. Such adar

tives RCT Addei00 T eDEusBahdary aﬁncmntsl ie eattheasedd thd naage &rom ipeaskecdse about

001518 DALY wBicPH hOoFRR: Biind B abOUL 0. 596 {0

rom a 0 about 10. 0% by
The IY%‘?'bHIBIN gl\n%l an fé%@nt\éﬁv@& rT'gJo led S¥&ukbH BB4IESY agdlh\Fb { he

vent that |cat|ng co sitions operate

Exanfpies SiBltiyxiadmsr se conditions, such as lubricating
conposttrons for marine di esel engi nes, that the

1) ARdtitéd MeRopHenbldl for bﬁdrﬁﬂbl%ldﬁteﬂ@ﬁtﬁﬂ-rﬁétﬁﬁpmndl I2-butyl-4,6-dime-

ARG, 28 didb i St it dly 2 Bt Bt B itBnol s gecitert

bhtyb#usmbwtylghmdl 2, 6-di-aiopediyh4-aethylphenok Zr(avmthylmycln’agxyl)-4,6-

dﬁ#&h#lgﬁélﬁl e- Hﬁ&étéﬂd%% Fﬁﬁr}yfﬂ-{éhbl' !%Se-tnbc‘:yélo%x?@ ﬁz?df@-di-tert-

nprove el the

b@fY'-ﬂﬂ@%tbOXymﬁﬁwlmnéhbneafs}u siHechain-braneked mmymﬂ'énOlS for example

234l r@h&ﬂ@-ﬂe‘fr;] um%hai zma&ﬁ]btf@/t.@f(@,mémﬂtunuaaﬂ Oj1fpPERol, 2,4-dimethyl-
roslt on nni

6@‘3t"?‘8¥'?t¥'hﬁP@§%'qéY'}P§8ﬂ?' 4;5’(9?]?%'0‘? ht W%Qgﬁt@f’h@lﬂ' P mixtures
thesbofi cant s, di spersants, detergents, antifoans, color
stabilizers, further high-pressure additives, demul -

2) Adkytthiemethyiphienols gfor exconple stdlmtyltbldmethweé.embuwmhem uz,é-di -octyl-

55 oo 264 S MR it B cecyame-

th)é-ﬂg’@nfllpbﬁﬁiql,n each case about 0.01%to 10. O% by
ght, based on the lubricating oil 15 The

3) "lyémwr@r'%@%e'hﬂateéWS@QHPQP?W@f&aml%%6ﬂf-t%%ﬁyl-4 methoxyphe-
nal dig-diasd-bustiydidqurdne, Z3-dmMertesm@hydRequindried2 Btdiphenyl-4-octade-

cyloxyphenol, 2,6-di-tert-butyl-hydroquinone, 2,5-di-tert-butyl-4-hydroxyanisole, 3,5-di-
tert-butyl-4-hydroxyanisole, 3,5-di-tert-butyl-4-hydroxyphenyl stearate or bis(3,5-di-tert-
butyl-4-hydroxyphenyl) adipate;

4) Tocopherols, for example o-, B-, v- or d-tocopherol or mixtures thereof (vitamin E);



1) Al kyl ated nonophenol s, for exanple
2,6-di-tert-butyl - 4-net hyl phenol, 2-butyl -4, 6-di ne-
WO byobprioeol , 2, 6-di -tert-butyl -4-ethyl phenol, PCT/EP2005/054347

2,6-di-tert-butyl -4-n-butyl phenol, 2,6-di-tert-
butyl - 4-i so-butyl phenol, 2,49-d i-cyclopentyl -4-nethyl
phenol , 2-(a-nethyl-cycl ohexyl)-4,6 20 di net hyl phenol
2,6-d i-octadecyl -4-nmethyl phenol,
2,4,6-tri-cycl o-hexyl phenol, 2,6-di-tert-

5) Hydtoxylatedthiobipigng etheks, idreaxapld 2,2'ethiobis(6-tert-butyl-4-methylphenol),

zgi'-gﬁgﬁl%g;‘c@p@%ﬁﬁ@%@‘ﬁ@ééﬁ{ﬁ@f&ﬂ'—b?nylé%etﬁmﬁé%%, 4,4'-thiobis-(6-tert-
batylr2 ety pRENOB, 4.4'-thiabista:6-Gisbereamyiphgno)rdksibis(2,6-dimethyl-4-hy-

d?oﬁpﬁér\%tcﬁsldlf‘de‘f; (1 - met hyl hept adec-1' -yl ) phenol ,
di et hyl -6-(1"'-nmethyltridec-1"-yl)phenol or

5 6) ARy H&éﬁefbi‘:ghéﬁtﬂé e@fexa&ﬁne’& z%ggrehem(sttbulbntwmh@th If)lﬁ&nol) 2,2

PR SRRt TR TR D -
clohexyl)fﬂ)hdmol)p?;ﬁ't—hyihylﬁneb|h(\ﬁl-m@lh¢h:63byd1rhexylphenol) 2,2'-methylenebis(6-
nﬁg@ 4g|'n8ﬁ1 @ﬁéé&l&'&dé’ ﬁﬁ(wé}i@b dsi‘ﬁégiﬁ‘ignuﬁﬂ@ﬁﬁénol)fi 2-gihidenebis(4,6-
djgte@tmtylplaeqol)b&quethyqlldmehg(ﬁytgﬁ-@utyhéﬂsobutylphenol) 2,2 methylenebls(6-
10 (apl% metﬁyﬁfetnzﬂ)mﬁﬁohMﬁﬁ&%‘Pb' Q‘?nﬁlethylene bIS(6 (aIPha alpha dlénethylbenzyl)-
WWWSWM&THPGW@@WW 9@# %e%QHtXJPh?Wr wumﬁﬁw@neb's@ -tert-butyl-
22mbthglibhérsdn), 41 Putiy(s- tértibm@l A xyaidixg-olaeth@pherfli)butane, 2,6-bis(3-tert-bu-
o Seheit i by R 2V Honet 1 g by hucrony 2 ety
pbesyl Dutang] 1,1 drig(5-tdrtsbyty-4-hpgrdxye2ymieyighenyb@-pdodscydnercaptobu-
3
s RO o SRR et Ll AR SRy
49@!@2&3@3%@3&%)&@9@ r@y\ta%\eokrya(%%e@r&wtﬂtﬂ -pydrayy-5'-methyl-
bBhAR)-&-terf Bt m%eﬁHJyﬁ)hen I)ter L{)hthalate 1,1- bls(3 5-dimethyl-2-hydroxyphen-

yﬁbtitang % %Bﬁsa g-d{feg'ti;}u %ﬁel?ygmxypher}gll)gropane )2 2-bis(5-tert-butyl-4-hydro-
x$24memp||panX£ntd©décynuémbptabmahlaplr 1 AlB5ta(5-tert-butyl-4-hydroxy-2-

20 "f?téylp @’E’eg%gﬁt Srtsegu;ﬁlyl shgﬁglhgll ofhenol >
7) it gl sfég A BRI 87 Bmale 9% @w%%vﬂa)teﬁba&u udGihydtoxydiben-

ZZR%hefmtﬁ%Céh%bv@()Ey Bérd'mﬁbfwkblenzulmémpiogﬁ%tﬁm fridegyl #-hydroxy-

3@&.%&%8}%%&%&%?@%%&6 ‘ﬂns‘?ﬁ Byi- td?h&it??]émme bis(4-tert-butyl-3-hy-

d%q)gr?ege |n)13/ LDl §élthloterep?<thalate bls%] S5di-tert- t¥uty| “4-hydroxybenzyl) sul-

25 fide 3r isoBdtilyd, BalertsHudyl aetiyayd xy beayy hﬂhﬁ)ptdaﬂbtet‘e@| )

2, 2" -nmet hyl enebi s(6- nonyl - 4- net hyl phenol)
8) I-B/dﬁixyhemlyyalteﬂmblneétés HGodexangi¢-divatagbph ér?cab|$(,3 5-di-tert-butyl-2-hydro-

x%b%zy@%ﬁ%bélggﬂlg aééﬂ ? é:;: ?ér[) l? L4 ﬁ)‘rﬂréf%b ?Lgenzm -malonate, di-
dpdecyl ﬁ\?th@H%Z@(@S@@ @Iateribﬁu Yh-é-thMQIIOWVl nwlqmtﬂ/tpr di(4-

(’Ph%r@{e\ramethylbutyl)phe%yl)z 2- bls(3 5- d| tert-butyl-4- hydroxybenzyl)malonate
net hyl ene- (al pha, al pha-di'nmet hyl béenzyl)

30 9) Aéorﬁéﬂ’d’h WalR®yBEnzyl compounds, for example 1,3,5-tris(3,5-di-tert-butyl-4-hydroxy-

L ST R RSB L TR SO NI
migtiylherezEbe be2 1 ;8stnis (Bl 5-di-thstdubyi-g-hydroxyberzghehepb); but ane,

2,6-bis(3-tert-bu-
10) Trigring campowynds2ion pranong Rehbigogtylmenesptoy6-(p Aedirtart-butyl-4-hydroxyani-

|IA?1)11 §5ttfléﬁﬁ§'2t@d’c§lmghga${o £ ey5 82 1ett-HRY M hydroxyanilino)-1,3,5-triaz-

1 1- bIS(5 tert but yl - 4- hydr oxy- 2- net hyl phenyl ) - 3- n- dod
ecylnercaptobu
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15 tane, ethylene glycol

bis(3,3-bis(3 -tert-butyl-4'-hydroxyphenyl)butyrate),
wWhe®6B29966 t - but yl - PCT/EP2005/054347

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

bis(2-(3" -tert-butyl-2'-hydrgxy-5"-nethyl -

benzyl)-6-tert-butyl -4-nethyl phen yl)terephthal ate, 1,

1 -bis(3,5-dinethyl-2-hydroxyphen- yl)butane,

2,2-bis(3,5-di-tert-butyl -4-hydroxyphenyl ) propane,

irs, 2-dutydherchptot4, Bbisy3, 54i-teyidyudyl-4-hydroxyphenoxy)-1,3,5-triazine, 2,4,6-

F AN AR e SRS Blen oty
dmhgmqgﬁm;mpeﬁec A3D-trigd-tort- buiyl-@ﬁwdm@,ﬁylmethylbenzyl) iso-

cgém]?%nﬂa ,6-ri8f3, @aﬂﬁnlb%tyl -4- hydroxyphen%llethyl) 1,3,5.triazine, 1 3,5-tris(3,5-
tetra-tert- ydi b

détqﬁ@uty'zfclexes’a@whew mg;erpexaheéafydm ﬂrétﬁwv\asleﬁfyr' 3,5-115(3,5-dicyclo-
hekyl iatpideaGBE sty isdoyaniaate; 4- hydr oxy-
3,5-di-tert-butyl benzyl ner capt oacet at e,

11) Benk;ﬂplﬁhsﬁhdmetesa fér-dxample) dimethy| 2,bicﬁ-(el't-bmiylt-4-bydr§nkyb3ntw-phdspho-
g Hishy 38 4 SFbRYL 4 HorBRtehubidtohGhat Sitbdbtn B tent-butyie
hydrgsyhepizylphosphonate, dioctadecyl 5-tert-butyl-4-hydroxy-3-methylbenzylphospho-
n%te’%r%e Eﬁéuhm@é‘itﬂf s rhbﬁ%é%)( eBeP&Y3 FRI- mlﬁﬁﬁeﬁﬁr&wbéﬁzylphos

dr oxybenzyl at ed mal onates, for exanpl e-dl oct'adecy
PQOQ'C@F@(B 5-d i-tert-butyl-2-hydro- xybenzyl) mal onat e,
di 0
12)Afy'€’§"'%°é’?'?x%rtf9ﬁ exXAMRIRHENSoxYAWRRYIAG HDYAVTigaEAMide or octyl N-
(8ib-di<trtleatyll4-hydroxyphenyl)carbamate;
mer capt oet hyl - 2, 2-bi s(3,5-di -tert-butyl - 4-hydroxybenzy
13) Bsjersraf [b{hd-di-tert-lilityl4-hydioxypBe B Jpespiamineadid; | B- (Sttestbutyihd thytroxy-3-

%h I#Eg?gﬁo?lo?hc acgzeg )8 %ﬁ@c{oﬁg&%ﬁ%{) d@&ﬁﬁéﬂiy))?%ﬂamz Qcid, 3,5-di-
tert- sutst4 hydspryphenylagaliecis aryi (GASHpUlbs-ydroxyphenyl) 3-thiabutyric
aBRIVAW thoro-%br ‘éolyhydﬂ%tdbdhb%né @nﬁlth ﬂne{héhbﬁ ethahol n-octanol, i-octanal,
o&@pﬁ%rpg EIZ% h%xa&eglo[ q)glr?oenrezn%dl)ol ethylene glycof 1a2 -propanediol, neopentyl

gBicdl, thiddietsyl@néglgcol tdaethylbue glyedl; th;ztl:hlyteny lbealy pemthenythiritol,

o q
B o RS Ry p R SOB Polamids. 3 ipungosanol. 3
thiapentadecand, timethykhexaenediol, trimethylolpropane, 4- hydroxymethyl -1-phospha-

2%, ﬁ@ﬁ&bﬁi@&&@(@t@)éctﬁn@ iqgfc%rcﬁ ofirafsleriftdtivh 840&@6@ (26¥8Bh natural
[1no) - triaz 29966 PCI/ EP2005/ 054347
tngiwepq%s of for example, coconut oil, rape seed oil, sunflower oil or colza oil;

14),611113&% thlwgiréggtpﬁé)y yﬁ ékhyg oA(y%henty ){;r@%t@n@“ad:}’cj, o5, 2SR tert-bu-
tyl-4tleydroxypheryipte pigoy heysarhethyis pedidmine 3N N"-biat3, 8-ali-tert-butyl-4-hy-

driﬁ%x%Pgerydrééignyﬂirﬂ%éthﬁéﬁéd?%%b'of*"N*,W'Ibié{é,%ﬁﬂ&'i‘-é%?-&-h%’r%%?phenyl-

Plodmlwl)hydrsziﬂetert but yl - 3- hydr oxy- 2, 6- di met hyl benzyl)
- cyanur at e,
15)”@"%‘%’-%@‘1 &(@“E‘@) tert- butyl 4 hydroxyphenyl et hyI) 1,3
triazine, 5tr|sg i-tert-but é Iy
16)%&?5’%@@%'"%% foy; example Né‘ké’"‘?ﬂp(ﬁoﬁybp pfegyl "?q‘?’ﬁi‘ﬁ N&'-di-sec-
batyl-p-phdnyletgdisrhide N N'-0is¢1 H-dinfleteylyéntd)- bépﬂehyﬂer)ddiamlne N,N'-bis(1-
e@fyﬁ-hﬁpe‘éﬁﬁﬁé&yﬂ& rr)haetn?/lenea* %ml enF\IyILI %rl]s(ﬁ Qne%]ﬁ eptyl) -p- phenerndlamlne
N2IN*=diclyclahexyl-paphenylenediaohinex Wi rdigHenglphénylenediamine, N,N'-di-
lgél oty gggy ﬁne%iy@hgalhmlmét X |s§prpy)ﬂrl\9);5¥9ﬁw%)yﬂh‘ehﬁén&ﬁé}ﬁﬁ'ﬁ N-(1,3-

octa i-tert-b
dﬂp%thﬂk%%hﬁ%ﬁ;ﬂh@ﬁﬂ%ed@met MNd &mathylheptyl)-N'-phenyl-p-phen-
5-tert-butyl - 4- hydr oxy- 3- net hyl benzyl phospho 10 nate
or the calciumsalt of the nonoethyl ester of
3,5-di-tert-butyl -4-hydroxybenzyl phos- phoni ¢c aci d;
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12) Acyl am nophenol s, for exanpl e 4-hydroxyl auranilide,
4- hydroxystearanilide or octyl N (3,5-d
WO 2d06/0299bait y1 - 4- hydr oxyphenyl ) car banmat e; 13) BERCBEB200§/054347

R-(3,5-di-tert-butyl - 4- hydroxyphenyl ) propi on ic acid,
R-(5-tert-butyl - 4- hydroxy- 3-1215 net hyl phenyl ) propi oni c
acid, R-(3,5-dicyclohexyl-4-hydroxyphenyl)-propionic

acid, 3,5-di- tert-butyl-4-hydroxyphenyl acetic acid or
R-(5-tert-butyl-4-hydroxyphenyl)-3-thiabutyric acid
ylenediamieo N-eyclohekyHiN-gheryl-plphehylesediamine, 44(p-tolwariebalfomamido)-

dﬁ)ﬁﬂgﬁﬂghne Ot fﬁﬂ]%lttyl N Nk ggc? éytyl Sgh&%&%'af%mlré%|d|phenylam|ne N-

exané iol nonan [‘ene
aﬂylglpbﬁawdmnleeu Jolsopr@egpewpwnylajmped\\l phewldma@hﬂyla@n@e N-(4-tert-
odty¥shehyi)- ‘i’inﬁbﬁm}/lﬁﬁﬁé? Ny;%@nzl 3. héﬁﬁtﬁ%brﬁﬁ\% Sétyiatl: dlphenylamlne eg.

pent aeryt rit tris(hydroxyet h‘%/tﬂ) [ socyanur at e,
P K- %%%%@B?Wbémm fﬁ‘x%t)élﬁ'inﬂ@Ph%" Bty EERQsPhengl, 4-nona-
nbtaaamﬁﬁpmp aruaidecérrdymatuﬁoﬁheheixmewdebanoylamuno -phenol, di-(4-metho-

AR R o L s

ytmfethamzsﬂéf -diamirag- dlpherwlmeﬂlhans NbHQ‘d!ﬂN -tatranaettioyl-#l,4'-diamino-diphenyl-
nﬁe{tquéﬂ ?%‘ (11 gfﬁsmgfhﬂ 5idn ygél R )gethé}fécj%. (@Hénylaﬁ%p&)‘ﬁsﬁe (o-

tqﬂeyllbyt@nme, dig-{1 Budlmeﬂwl hwlr)@iagwh)@mmg tarbpstyated Nrphenyl-1-naph-
tﬁylamnél a Mixtdte of sonodand @iém(ylatéu téf-blitylteft=driAdip KRy RN, a mix-

%BF@(()‘Q %%&S@gf&%ypm enp@éammes anmlxtul\rle of mono- and dialkylated
ddﬂ@oymhmmylapfm amyiktute ofmedrivy had diblkyrEtatisopropyl/isohexyldiphen-

VB e ko a3 S BRI pminos. 2:amvoro-3.5-
dinggtyhidte 1 dyhenzathiazinei phanothiaZing, agriatvpe ef mono- and dialkylated tert-
bUtJMerldddtﬁ BR Hubzuﬁe@réerﬂ%ﬁé‘ﬁﬂheﬁb Néhd dhaikfiatel 1€Gety3henothia-

enedl am ne
2o Nighdons rw}/*uam NN DEN-tatpppemird dydiamisgbut?-Rae, NN-bis-
(N\2)8,6- tat@hbthmﬁeﬂdw&wﬁém hrerf/Enediamiing) bi2(0l 26 8db@arhatyl-

pmeﬂdln(A @i%?%%t@%k 233e g%@wg%gs%{ﬁlﬁg%ngrgr 592,6,6 -tetramethyl-

pigeidindt-plhany | - p- phenyl enedi am ne, N, N -di
(napht h-2-yl) - p- phenyl enedi am ne,
17) Alphatismr apyrhatid pholpiitels- gstg‘n@rﬁWMrydplamcmld dof thicliacetic acid, or

Y
E{ts"?{d?wo%{b\é@)c@ﬁjnmﬁ%% erﬁ{/. 8.8 %in%v\éat%g@fw 8,9-dinydroxy-
SpCTHnthiatsiggcaneer2/2,15,45- tgﬁraé'@fgay Zn@ihydroxy-3,7,10,14-tetrathiahexa-
diegnec! ohexyl - N - phenyl - p- phenyl enedl am ne,
4- (p-tol uenesul f onam do) - di phenyl am ne, N,
Exanipleslofvaétaypasiiiviitors) ifersexample fok egppenedry:! enedi ami ne,
di phenyl am ne, N allyl di phenyl am ne,
14 Berotrizzobey add hednddrisatives, folexdnapiy 4- dr Sralkiibbyiadniazokes (e.g.

ﬁ.l Bk}aﬂ&ﬁ% |\hart’iP§§'t¥|b eo?‘ §|7t ?%%ﬁ)gwq‘:egzotrlazole 5,5'-methylene-

@sbquptrpzolg, M@mlq:r?g]@qg;qﬂ ppm@tfyqzo@mrﬁ@utnazole such as 1 -(di(2-
4 &h?HéWI)ﬁH‘?ﬂHﬁMWﬂﬁélutnéz&?élbbf& yl(a@ Bﬂ?\ ﬁs{!f&hnnd}né’cﬁﬂﬁbenzotna

am oy ﬁ egé){}%PH@Zﬂﬁglﬁ%lpﬂgé a(pgfn)ﬂ&ym?thyl) benzotriazole, 1-(1-bu-

xytbhyaenWI)-b@mofﬂazole and 1-(1-cyclohexyloxybutyl)-tolutriazole;
2,6-di-tert-butyl - 4-di net hyl am no- net hyl - phenol ,
22, 1,2 4dTriaroles a0t jesvatives therdud for example 3-alkyl(or aryl)-1,2,4-triazoles,

4, ﬁlﬁpm{;ﬁpégé% @fﬂ%&%g ga&?as ll\I éd%ﬂeth;lpexyl)ammomethyl) 1,2,4-tria-

zole; alkoxyalkyl- 1 4 triazoles such as 1 -(1-butoxyethyl)-1,2,4-triazole; acylated 3-

amino-1,2,4-triazoles;
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met hane, 1, 2-di-((2-nethyl-phenyl)-am no) - et hane,

1, 2-di - (phenyl am no) propane, (o 10 tol yl) bi guani de,
wa@leqodntdbeq 3' - di met hyl - but yl ) - phenyl ) am ne, PCT/EP2005/054347

tert-octylated N phenyl-1-naph- thylam ne, a m xture

of nmono- and dial kylated _13.

tert-butyl/tert-octyl di phenylam nes, a m x- ture of

nono- and di al kyl at ed nonyl di phenyl am nes, a m xture

of nono- and dial kyl ated dodecyl di phenyl am nes, a

3r)n' tidazmleoderivatives, fon dxanplk 4 '-aetioylenebis(2-undecyl-5-methyl-imidazole),

@Q{gl aI%}(1 Igrgl?%égl {,I%éﬁ?y(ﬂék%ﬂ%tﬁgﬁsammnétsur es of rmono-
42 §ulﬂlr—%¥%9’nr§ I?étér%cgdh%&lﬁg{mrﬁé" ﬂméxgﬁﬂé E&?bBSenzothlazol e,

henot hi azi n

t efs 5'd'rB%'iC?Pt7°t1e$ (’f't'@)‘é@'??fo'9r?e5r6tmﬁ’§%9tﬂ'é%"2°¥5"%‘%@Plﬁ’r@d&ef'vat'ves
Nofhereof IH6-Bis ili(2ydtifisskyhiinofethil - N3 2 ANb fib2olinZ2-68S and
N-al |yl phenot hi azi ne,
5N Ainio, dSmploahdsy fidresxanple, shiidylideheprbplernddéamine, Nalieyarainoguanidine
fﬁﬂl alt% & gétamet hyl pi peri di n-4-yl) hexanet hyl enedi am n
¥ ﬁ Y 6-t et r anet hyl - pi peridin-4-yl) sebacate,

| pi peridin-4-one or
Exar%p%s@f;@g@é_@?_a_m"a 20 piperidin-4-ol; and 17)
?“ Oﬂﬁﬂd deids! tr@\’r‘é@@ré %&QI%%RQ'én%ﬁe s&ifd ﬁ{osarﬂ‘fydndes for example al-

prop ionic acid o thi odi acetic acid

st saflS’fa"&ﬁ"b’HP%%iF BeifP ng Fheoﬁacr!'ﬁ' GpiesshRERcf E"tbélcahds diols or hy-

2 , droybatbbxiyRd acide: phatiar dmidesl bhalkyl-oxnt alkenylsuccinic acids, 4-nonyl-
ecane

t { t. . .
> Bretigraselit Ao, ARG Saf Jsoxyethonveaoxyioadds. such as fagqpyiorye:
i atedicacidddodavyloxBthiexpapétesacid amithalanpees saltsghenesf, ahd also N-
S)e(ds\l I%‘arct,&rlnecggﬁﬂén m%ﬁﬁole%tb I@gaéggﬁtb@@gé eailg% ﬁgécﬁlﬁb Enhydndes
(efogexanﬂréie apﬁ¢wmlﬁé90lraﬁanm&rlﬁea2 (37@31’ ®xXyethybf1-dodecyl-3-methyl-
&anﬁetaﬂ& ﬁt§@¥ﬁ’§ @?géaavsba@m &hd tFefPandBinthe 2Me-

bIS enzotri azol e; ni ch bases of benzotri azole or
2 ommbﬁeraa@dntgmmgmhpaands , fdr@dixarhplegsritydry sihdaty Bt fertiary aliphatic

triazol,e an

Rl A R B G o of it iorganis g, for examele
aI ¢ubsqhabldxylkblanmﬂmurmzm1bexylat38|G':fndeedso 1-(N,N-bis(2-hydroxyethyl)amino)-

ox ﬁ%'# %}E% ,ag?gﬁ OarrHegﬁ'qé}& %éor‘ﬁamm&s for example: substituted
Pl

inpsi %hentad%p@ovlé (&byqowemymﬁmw@mlé@
and derivatives thereof, for exanple 3-al kylg
3r @mgspﬂowszpop;qlrﬁ%pggpoungﬁnfﬁ; exanpie aqingrsalts of phosphoric acid par-

1, tal ésfefd @ZMosphchitcacid partial esters, zinc dlalkyldlthlophosr)hates
1- (di (2-ethyl hexyl)am nomet hyl )-1,2,4-tria-

43| Ralfuy-abhtalninh, cndpdunds For eanplec Ibaﬂlsrn dinonylnaphthalene-sulfonates,

; réa%%gtﬁtp%ﬁéﬁpnﬁhl}o ]ate?s é\lﬁ%[iﬁ(%é@sg%%g%ﬂpﬂgﬁgcﬁbo@ﬁc acids, esters of

thevad
P@bﬁ@@@%ﬂlmmyhcmsiﬁndlsﬂtdmcé; awt i vatives, for

|
5), Glyberinearivaiss slop exaeRle: glvasring mappolesied fakdphenoxy)-3-(2-hy-
g' (ﬁ)%lﬁﬂfg%ébihé@ qiﬁél{&lpl?erhb&%):@-(@?:ﬂmydfbg(?ﬁr’o?ﬂ)dl}%bnné@ 2-car-
U ur -cC eteroc |C CO ounds or exa e
2 meﬁﬂfﬂéﬁﬁ@w&%f CEORES, i !

Exa di MBI G 134th|ad|azole 2,5-d
"i‘?%%?% S and derivatives

Polyacrylates, polymethacrylates, vmylpyrrolldone/methacrylate copolymers, polyvinylpyrroli-
dones, polybutenes, olefin copolymers, styrene/acrylate copolymers, polyethers.
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5 t hereof;
3, 5-bi s(di (2-ethyl hexyl)am nonethyl)-1, 3, 4-t hi adi azol i
wo 2602966 and 5) Anmi no conpounds, for exanpl e PCT/EP2005/054347
sal i cyl i denepropyl enedi am ne, salicyl am noguani di ne
and salts thereof. Exanpl esqaf. rust inhibitors are: 1)
Organic acids, their esters, netal salts, amne salts
and anhydrides, for exanple al- 10 kyl- and
al kenyl succinic acids and the partial esters thereof
Examplédofpauo boinsdeptesdantscarehy- dr oxycar boxyl i ¢ aci ds,
partial am des of al kyl- and al kenyl succi ni c aci ds,
Polymethanrylatesp bikylategdawphthaleneidgrivativesxy- and
al koxyet hoxycar boxylic aci ds, such as dodecyl oxya-
Exargples ef dispessants qret hoxy) acetic acid and the
am ne salts thereof, and also N ol eqgyl sarcosi ne,
Polyuiemylsusainamyiiss|os mides) eelyPyiapfirhasplanic acid Q@%‘Sﬂt'g‘éﬁz @nd bgsic
magmasielrdattitim add® bamuim eulitshates, gRststey hsdisdlicilates.
anhydri de, 2-(2-carboxyethyl)-1-dodecyl -3-net hyl -
Exanghlgs eff antifbapning agentsartet silicaneils iaad pyplysethoecmlemnd
triethanolam ne salts; 2) Nitrogen-containing
The demulsifiensare fforexaxphep seleptedifny, secondary or tertiary
aliphatic or cycloaliphatic am nes and am ne salts of
Polyefheraniyelsand dinesylgaphtbalapesutfonates. exanpl e oil -sol ubl e
al kyl atmmoni um car boxyl at es, and al so
The f_ﬂwﬁl&@ﬂ?dﬁr%%m%)??beﬁw @m-20
het er oc

Fatty A RIEC T A alyas o Chatw Al térs of (AR Eige om S plvgerglgonoo-

leated)emzidds, ireitles and amines (i.e. oleylamine), sulfur containing organomolybdenum

dlthlc%ﬁ égérjss §S@%’r hé)sé}i‘?oﬁtl}él g&rﬁ%éﬁﬁ %3@@@@?%&* gﬁrgﬁ?ﬁnoesphates, sul-
fur-ngrgge@, cmtalplmggmajmnmlwedurp@pmppumb kased 08 digpersants, molybdenum

carbM@Q&@ %o%bgmﬁﬂfa?ﬁlﬁé c&ﬁ%l@ie% mlyBBenum amine/alcohol/amid com-
di"al kyl di t hi'ophosphat es; 4 fur-contai

plexwd[]ﬂlugdemm clg.gggrneﬁgnéoougﬁ i T¢flpn® and molybdenur% disulfide.

Exarfibleosfddarionbinalticear sddifvesares, 25 cal cium
petrol eunsul fonates, al kylthi o-substituted aliphatic

oC aBlilfuxyandiorghodshores taatfor balogen-cpritaining compounds, such as sulfurized
2- sulk focar hic..Aci. " .
2, G Ao 0 BN AbR A HEE st iy
mpmspbdegchlqrir@md@ryﬁ@a@ﬂy) argd @yl diyand trisulfides, amine salts of

dr E¥H&EIdR! aleﬂk%f %ﬁbéd?\%{%s ém(nél éé}ﬂs Bhﬁ@%b&oé”prﬁ)%lc%cﬁ diethanolami-
hydr ox propy l'yceri

bo'%ifﬁ? ¥1F0|Yit"97— -3 Ql-&%rp@blglﬂgéyl g\on'@@ygglgytfﬁzg@ derivatives of 2,5-
Vi gifeedapio-1,BdethiddrRbley 6th§l(I518iSoproleyi e hodphirdthioyl thiopropionate,

T

oI piarothivates| andenisturest thereonEfarcaxampltectris(igoobpytpineyl) phos-

p%ﬁ’o‘?{nﬂ%ﬁ &‘R%?Pw%r%f%@;g&}é’?ﬂ%péﬂ% hibate tobutylgtienyl diphenyl

our

Poﬂ"@ﬂ%h@f&ﬂ\*@ﬂt%ttt@% dOQﬂW?M@%@?'W@HﬁW&P’@n@-ﬂ@PWP“Qﬁ@@ 3-oxide,
Ex@tHdghosPoriél st Res, 5 BhfisisodblPRhedthte, ddrfvatives of 2-mercaptobenzothi-

azole, such as 1-N,N-bis(2-ethylhexyl)aminomethyl-2-mercapto-1H-1,3-benzothia-

zole, and ethoxycarbonyl 5-octyldithiocarbamate;

¢ Dihydrocarbyl dithiophosphate metal salts where the metal is aluminum, lead, tin
manganese, cobalt, nickel, zinc or copper, but most often zinc. The zinc salt (zinc
dialkyl dithiophosphate) is represented as
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Pol ybut e nyl succi na mides or -imdes,
pol ybut enyl phosphoni ¢ acid derivatives, and basic 5

wor@na®zioeen cal ci um and barium sul fonat es, pherOl/BP®S5/054347

and salicylates. Exanples of antifoam ng agents are:
silicone oils and pol ynet hacyl en. The denmul sifiers
are, for exanple, selected from Polyetherpolyols and
di nonyl napht hal enesul fonates. The friction nodifiers
are, for exanpl e, selected from 10 Fatty acids and
t hefr d ives (i.e. natural esters of fatty acids
sucn%§s gl ycer ol nonoo- |eate), am des, imdes and

P& | Al eyl am ne), sul fur containing
or gapeyt™l ybdenum dit hi ocar bamat es, sul fur-phosphorus
con a| ni ng arganonol ybdenum di t hi ophosphat es, sul-
fur-nitrogen containing organonol ybdenum conpounds
baskeredhant Bbmeém‘ependemwﬁhdbm aliyl, CaCaoalkerd, €€s9ak Cygloalkyl,
mogyed %Fé"%%ﬂ:n%w @'gpé ?gémf)l@qiﬁ?m&jﬁn&@mde?gndently C1-C1. alkyl;

am ner exes and enum

oC|N§t¥vﬁiarGGHR@é§1é§desEﬁ$edJiﬂU$ Faélgn e)éﬁi@&t“BH’Né’é 988l g2a;

tional _antiwear [tlves are
Su’l3 ?&? 32%@759947&@8%?954 1%116%% 1 EPeA028488; hP#R,583 and in

C OMTPO9BI20592which aresintoripbiatedhersinddyi referetied; amameé fdvlegample
zinc di.al k [ th| hos hat es

I
S'h%@gﬂ'g@eene qmpings %‘é(% as % grlbeh Mg H‘eiﬂy,eﬁ\gtty %[mne triethylene
patetthéming, tefrhéthlylena deatained pentaeitiytene sexdride shonaathyiene de-

Saldndin fap@%gﬁ'gﬁﬂles%g%eg&a?d QXJ\ U ?Q‘f’esqﬁ‘\‘ateﬁ'gde%lfé&'ﬁnsf\lo

of et oni c acl [ et
nohge ?,9%3 (heyeuﬁ ncatpgrated by reference salts of amine phosphates comprising

di sdediafly BHlﬁefé)@Hd)mlﬁéd RRABI 4hd diRicid 3;§Hds &€ the mono- and di-acid
derlva i ves 4-t hi adi azol e,

<BhF S PO TRRYIT B SAAELP TR opr opi onat e,
tr| pheny) thi ophosgt]at e (triphenyl pho phor &1 hi oa ),

henyl ) phes horotmept—e@ a kam_)f.h
&@Tﬁﬁ’&r gpr T35 (i sononyl_phen phios 231

phor ot hl(jﬁt e), di ph nyl nonononyl nyl Rso 2
phosphor otfii oate, is¥but yamphenyl di phenyl

phﬁﬁ%m&x§”? I@ﬁﬁ' enbpbs %gt%g%e@%ﬁﬁgﬁ%hgm%kyl which is unsubstituted

tr mwbét;ttn@g P ONeEr e 05 Csalkoxyrgraupss @@@t%ﬂteQ agyqlie gf alicyclic
e!?\l,bkflt r\e@; of 2-mercaptobenzothi- azole, such as
am nomet hyl - 2-ner ¢

en@%ﬁfsh 5 25£|8eérh rI nex %nph 89?‘5 g}lytwglph is unsubaﬁ ted or subs:tgltu?ed by
5 ored ol rﬂd)rtef(l:ﬁﬂzg’andbayrgtoeps Hsatlatecoyclir dndlicyclic group, or aryl;

o ARBRIEES e SRt R P Lt o et
oraczyoh;p@rathrc gra, oodnyk and arechydivgenzir§a-Gialinear or heanched chain

%G)biyé nddi t hi ophosphate) is represented as WO

9966 PCT/ EP2005/ 054347 -15- S RO 11
Rsoand R34 are, each independently of the other, C;-Cys linear or branched chain al-

kyl, a saturated or unsaturated acyclic or alicyclic group, or aryl. Preferably, R,z and
R2s are linear or branched C,-C;, alkyl; and Ryg, R3o and R34 are linear or branched
C1-C18 aIkyI,

A mixture of amine phosphates, CAS# 80939-62-4, particularly by enhancing the
wear performance of the base oil such that it meets stringent military performance
specifications;
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jP-SZn R O 2 where R and R are independently Cl1-C20
al kyl, C3-C20 al kenyl, C5-C12 cycloal kyl, C7_C13
wa@ae@bkydosor C6- Cl0 aryl, for exanple R and R BCBEP2005/054347
i ndependently Cl1-Cl12 al kyl; Antiwear additives as
described in U S. Patent Spegification Nos. 4,584, 021;
5 5,798, 321; 5,750,478; 5,801, 130; 4, 191, 666;
4,720, 288; 4,025, 288; 4,025,583 and in WD 095/ 20592,
whi ch are incorporated herein by reference; am nes for
exanpl e polkyal kyl ene am nes such as et hyl ene di am ne,
di &RkenePtriam ne, triethylene tetraan ne,
t et r aet hyl enéOhhent(ENRak), pent aet hyl ene hexani ne,

non et hyl ene m d ar nes_as des ri, [ bed
TPt & e i Bt SR Eoad FIf Fugf Vingp 1 thei Y=2; wher
4,)@&7th668,—1,here| n i ncorporated by reference; salts of
am ne phosphates conprising specialty am nes and
°m' Qther nenventienati adtiwess iaddifvessqfttea fesmulahe mono- and
cid Sphospha e am nes correspond to the structural
fo‘R - H+ R280P-ORes NNR31 - OP-O Res
ﬁ% 0?23' Rap 2 OWK 27 Rao and wherein R27 is
gen, Cl- Q5 | i near or branched chain al kyl which
|s unsubstituted 15 or substituted by one or nore
ClinaﬂmrklaanoglR@inpepemiesw ofranecuhothey etel €:-Grs ailtyl, sl cycloalkyl,
gr rcQ
21 P oftiodtlfhetnlfeCr C8 Sl GR8 G ERRIITIR) Toheny

M’&?ﬁﬁ%@ﬁ‘f){lmémﬂ ogrageper age Cdishilddzacyclic or

al Rgigchlyufbggﬁ@umet ~aryl; R29 is hydrogen, Cl-C25
l'i near branched chain al kyl, a saturated or

The atltgtaiesr(la,t(ﬂg anQ (g yan b@lngtl)gﬁdleddmolth@h@gcmmg ollfin Miaythérs known per
n en,.o r_or_branche N,

se. THR RofBuith- S8 S splghie i i THER el e SRR AR ijyorcating

oil ordhéyecgn gl diltdesl witma subsiantiaiiy imertenborotadly hquad orgaylc dilgent such as

naph‘i?h%t Béﬁ’%e‘?\g eHQ %@ﬁéHea&R%‘;hcﬁﬁgW I'Ii:@éd)&l t%lfi)r%/ Gh | h&dl?\feoéﬁﬁcentrate or

near

mastefbaﬁ&h Ehe%lcoofentaatkweneaﬁbr qptain from afadt 1094 taakout PRy weight
add.t% dhﬂ&ﬁW%ta@@n@ér frdfe @h&yadditioNaladeitves. e IditREs may be intro-

cuceflzd HEL An 30PN REREESof 1 he base of | such that it

A furmee?ter%bcs)ctleerr]mg eﬂhe mvlcelrmﬁoar\rl%la[t)es fo prooesg ?or the reduction of wear in com-
bustion engines, which comprises adding to the engine the lubricant composition as defined
above. In a preferred embodiment the total amount of sulphur in that composition is less than
0.3%, particularly 0.2%, by weight and that of phosphorus less than 0.08% by weight.

The invention is further illustrated by the following Examples. Unless otherwise indicated,
parts and percentages are by weight.

Example 1

Preparation of Ethylenediamine tetra-N-n-octylacetamide

To a stirred mixture of 2.80 g ethylenediamine, 20.06 g sodium carbonate, and 100 mg po-
tassium iodide in 100 ml acetonitrile is added a solution of 38.35 g of 2-chloro-N-n-octy-
lacetamide. After being stirred at ambient temperature for 18 hours, the mixture is heated at
reflux for 5 days. After cooling, the mixture is partitioned between 400 ml dichloromethane
and 250 ml water. The aqueous phase is further extracted with 200 ml dichloromethane. The
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speci fications; WO 2006/ 029966 PCT/ EP2005/ 054347 - 16-
0 (R330). P (OH)y . (HN(R34)2)y wherein R33 is
wm20vengdose R34 is C'-C 4 branched al kyl, and wheeT/ERD05/054347
then y=2; when x=2 then y=1; Oher conventi onal
antiwear additives of the f0|r7rrula SORIO__ P, SO
R2O / 5 R3 in which R and R2 independently of one
anot her are C3-Cl18 al kyl, C5-C, 2 cycloal kyl, C5-C6
cycl oal kyl net hyl , C9-C10 bi cycl oal kyl et hyl, C9-C10
comliineccgrghnialekiyhetis Wwashedplithnyater (200 G}, GAde 200yrhI) heddliedover anhy-

drou%%&ﬁrﬁ]@ %'gl(@[e %ﬁe%&%qe%e)a’m Bg%’o ?H{ E{eorggrﬂtbrgf regﬁhg Yé recrystal-

lizedifrien ethyl@satatetogiveibe | prigsuct as & ngleorellow fibioaa MeXs known
per se. The conpounds are readily soluble in oils.

ExarIEl%}Q may be added directly to the lubricating oil or
€y can be diluted with a substantially inert,

Prep Ougﬁ *gthbfeﬂgdlgmmegc@@é RI lg d H%@&la%&&%.&‘é na_pht h_a,

TZene, tOoruene, Xyl ene a nornmatry liquid oil to

A m&tQFe‘Bf% ﬁgg'&loY@NCf@% Eﬁe{c% emide, 3 f’ﬁ}%‘ir@géj\t%%mo jne'a %60 2 g sodium

concentr enef al cont ai n R
carbanalg qué'ﬂ'dm“g 'E‘GHW!ﬁcﬁt%d%lﬁdﬁ@W at §RtGfaR 3dparssand i 120°C for
anotl‘iﬁrr’l%rho%%j The ailreds ebbled 8Fashél vith Aitdr &ﬂfaof@i:ywrhﬁhexane and dried

uced a art of an additive
over S SYEHE Do Pl nen ot e Bes & vacke 1§ gwﬁ?%?&@ il g a vis-
cousryetiae tiquich. of wear in com bustion engi nes, which
conprises adding to the engine the |ubricant
Alterpativeawietpob progedutef i ned above. In a preferred
enbodi ment the total anmount of sul phur in th

To aganig)y stiredmixture of disn-pefylgnime @531%9)p>adlqneda5 ml) )Naé)CQQ/mZ 5 g) and
watebm zsﬁhlgbﬁlo@aéetylworrafe (P@@@f L%Cdddéd |dR)°p$V|§é7@Vér ) Qﬁﬂf% Ihﬁérmrttent

e ipvention is furthe strated
C°°"PQ)ISIW ?fbtogna'ﬁ{ﬂ"b@mpefﬁt%@sbe&r%ég 28 &rﬁﬂeé 5?'@8'9 orbgrngltlon,
the nsiidreie stieed 09 S0 ndin €T Heyphaeegbte allbwadd eephréteeamr thé ilawer aqueous

phasgfls retnlgd(/ S“ﬁ?\l Blme%yléoe&arrﬁ‘ de (55 %f)t Xth?l%ﬁéda er]nmln% (1.55 g), and Na,CO;

(12.5 g) are added, and the mixture heated with stirring to 120°C. The reaction mixture is

heated for 18 hrs, allowed to cool and mixed with water (125 ml) to dissolve salts and DMAc.
After removing the aqueous phase the solvents are removed in vacuo. The product is filtered
to remove sediments, to yield 28.77 g (93%) of product as a pale, yellow oil. Xylene may be
replaced with other suitable solvents, for example ethylbenzene.

Example 3

Preparation of N,N-di-n-octyl-2-(di-n-octylamino)acetamide

To a rapidly stirred solution 32.62 g di-n-octylamine in 100 ml acetonitrile, 7.62 g
2-chloroacetyl chloride is added over a 1 hour period. The mixture is stirred at ambient tem-
perature for 3 hours, followed by the addition of 15.91 g sodium carbonate and 0.63 g potas-
sium iodide. The mixture is heated at reflux for 24 hours. After cooling, the mixture is parti-
tioned between 250 ml dichloromethane and 250 ml water. The aqueous phase is further ex-
tracted with 250 ml dichloromethane. The combined organic extract is washed with water
(100 ml), brine (100 ml) and dried over anhydrous sodium sulfate. The solvent is removed in
vacuo and the resulting residue is partitioned between hexane (300 ml) and acetonitrile

(250 ml). After filtering to remove undissolved solids, the phases are separated, and the yel-
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25 To a stirred mxture of 2.80 g ethyl enedi am ne,
20.06 g sodium carbonate, and 100 ng po- tassium
WO odbdzooscr 100 ml acetonitrile is added a sol uPCDRPDS/054347

38.35 g of 2-chloro-N-n-octy- |acetani de. After being
stirred at anbi ent tenperatuge for 18 hours, the
m xture is heated at reflux for 5 days. After
cooling, the mxture is partitioned between 400 m
di chl oronet hane and 250 nl water. The aqueous phase

low Hexafes pHase iswashedtveth 2yportio 2D 00ImI eiackh) ametomittilb aTite solvent is re-

L

and dried over anhy- drous sodi um suI fate The sol vent
Exampler/ed i n vacuo, and the resulting residue is

recrystal- lized fromethyl acetate to give the
Preparatidol of Diethyéenetrlaeniyes pérdavN, Nigii-owetwaetantidenpl e 2 5

Preparati on of Ethyl enedi am ne
A mixtaterof-34,8\g dichloradl NHdinctylagetamide) 2008g diethyigneftiniingjand 10.6 g so-
diumZafidy jR e Dl Nl §iaBdibife S néaa et THO-BTEASRBLE. Afer

Lum car onate In

cooling mﬁdT‘PFB{“h&SI viasbed wWithevatey, axdeaciad with bexane gnd driad gver seAiym sul-

fate. The héRdnd 8 remavtRl if ¥acudtolie 30.6 d b thdi prddlictas 8 daAebddn liquid.
washed with water, extracted with hexane and dri ed

Exarye' sodi um sul fate. The hexanes are renoved i n vacuo

Exampled \e 74.9 g of product as a vis- 10 cous yel | ow
[iquid. Al ternatlve one- pot procedure: To a rapidly

Prepggation gfiEthylepediamise teira-h-eleylacelamide (25. 03 g), xyl ene

To adgid a@eﬁ“&r 2k 'r%u'@"%rzfzﬂﬁgg)gﬁe%aééﬁg b ESe: G979 9) and

wate2(50m ml) 2]chloedatietyl etlbridec(®9)161y) is ad@ﬂnirmpwisé overd0miai Intermittent

cooIiFI p?%éj{o rgg ﬁ%%%}%){%?ﬁttér%%et@ tne{ 0-% ﬁ%%goqn %twft of addition, the

rr e
mixtLp‘h @sssisredrf@r & mimwead the phases atesgllowad ta sﬂparaiaeﬁ\naimss(cbﬁNMR) ofa

sam;ﬂ@%ﬁfﬂe r@gé@&ﬂé‘ﬁ er%dgbé%é"ﬁlhhy Eﬁ%ﬁé@h%f%ﬁﬁn not reacted Addi-

I am ne

t'onabHG&93 @90 ane walar($Q F’@ 5 addac fallpwrd by PP'PTQ@&GW h_l%@@ (7 9). After
remoVitg thé aﬁéér@ﬂwéﬂphhsﬁ el ue&fsaér%@efs)éxtfa%téarvﬁth &idlt@%ﬁeth&

(200 gﬂb Tbmemblnﬁsto&arpc‘emp@wé#éedam%%@r &?&i@é linﬁgor? ons% saturated

NaClg(d2¥ en)f andadriedravenardd NapS@adhe soliest ip rerovetd in sadud togived 49 g
2-cniBb NOLRIBURREI NS, to viel d 28,77 g (939 of

as a pale, yel I ow oil. Xylene may be replaced
| f -
A m&i’h f%‘t enr?glérﬁuﬁ@{‘rg?ﬁ&)' !gﬂtéﬁ% P‘a‘?ué% {6 (23.13 g), N,N-dimethy

lacotA[RIe(B0 i b NaASqulRS A 45 yaeien 196 YA B6wE A 420-F40°. Afer Gooling,
the réadlibfl nixtéte i& bﬁﬂlt@ﬁédﬁétﬁ@e@&eﬁgl &thél 256 Ay é/doanéteeizso mI) The

ether 1gyer ryp @S RN wate (3 1 1 Gl & U@@Nﬁ@tﬁ&iﬁ’ﬁ@@t Bigier anh.

Na,S0,. Tindbsavent iseremaued at waceo togive 204y of thé tetlacalkydatey ptdaeact.
addi tion of 15.91 g sodi um carbonate and 0.63 g potas-



siumiodide. The mxture is heated at reflux for 24
hours. After cooling, the mxture is parti- tioned
wheisozae@50 m  di chl oromet hane and 250 m  wat BCT/EF1ves5/054347
aqueous phase is further ex- tracted with 250 m
di chl oronet hane. The conbi ne@ organic extract is
washed with water 30 (100 m), brine (100 m) and
dri ed over anhydrous sodium sul fate. The solvent is
ExarnS ved in vacuo and the resulting residue is
ﬂgﬁﬂ&ti oned between hexane (300 m) and acetonitrile
250 m). After filtering to renove undi ssol ved
The fglipwing compaunssase grapaeedsaqearding:lg the, methads deagribpgh herein.
2006/ 029966 PCT/ EP2005/ 0514346 -18 | ow hexanes phase
is washed with 2 portlonS\ (1Q0 mR each) acetonitrile.
The solvent is re- nmoved -NeVvamio’to give the product
as a waxy orange oil . E?carrpl e /,!{ Preparati on of
Di et hyl enetri ami ne penta-N, N-di 'n-octyl acetanide 5 A

mxturﬁ of 3.8 g[Z-chioro- N, N-di octyl aget am %e, . FB
g di et Ryl enetri anilne and 105% g so- di um car bbpyeal Farm

150 m N—dlnethylacetantd heated pat 150C.10r , 456
hour§'o%’ coolli ng the M %ﬁt?re i s wakhed wiltghid (Ex3)

wat er, extract ed W th hexane and dried over sodium

sul - fate. The hexane is renoved in vacuo to give 30.6
g of the product as aRdark brown |iquid. Exanple 5 10
Preparati on of Et ,q(nedi am ne t&.ﬁw ol eyl acet am de
To a rapidly stirred \n xture of ol eyl am ne (118.5 @),

di ether (200 m), (50. 29 d water (500 m)

2-chl oroacetyl chlorrde ( n’\]\(ir i s added dropw se
co0 i@ applied to

over 60 min. Interm Btent g
mai ntai n tenperature bg¥tween 10-%%\‘After conpl etion
of addition, the mxtgyre is stirredNfQr 60 mn, and
t he phases are all oRgc t@ separ ateg’ Anaf ysi s (H-NI\/R)
of a 15 sanple of the upffer ether |d&yer indicates t hat

a sihal |l anount oOf [amne IS not reacted.| Addl - II Oaz
Na2Co8R(7 g) and water (50 ri#?) is added| fol | Blecahyorm

chl [ chiofide (7 i Fenpvi ng t he upper
Fﬁyﬁ‘%‘ﬁ t he aqueous 6%@@6\ extracted with U qlid

add|t| al ether (200 m conbl ned| or gan
IS wé'sﬁntllvvlth watler (2 2( %ﬁn porti ons)g !itqﬂf&;@édzg

NaCl P m) and|dried 0\'425?@5# Na28C4 The W%L(\(@x.
Vv

is renmoved in vacuo to qi

2- chl opg:\- ol eyl ag et am dey ture of

et hyl eneél am ne (1. a) E&OH‘?%M N-ol eyl acet am éEX R
(23. % (g% N, N- di rret hy ggﬁde (50 M) and

(25 g is heated for 20 ou at 120-130C After

cool DBHecyl t he reactl on m pqt,(l%ﬁe,l,s partifioned begygen
di et hyl et her (25( and” wa (250 nm) The ether

| ay@J,-d Al shed vvlth vvateH drdgé& 100 m )| saturat
NaCl rz(1§°(‘)wﬂ / andldried n\/Z\r ;mrllt 25 NaRSA._ The gﬁuP

solagmz4A|5y|r ermved i N vacHgdrogewi ve 20.4 g of thsyrup

nloduct
pHogUGct—




WO 2006/ 029966 PCT/ EP2005/ 054347 -19- Exanple 6 The
foll ow ng conpounds are prepared according to the

woredohoi®eglescri bed herei n. R O zN A- N, R2 ReC1/EPIR05/054347

R, R2 Physical Formn-Octyl n-Cctyl Liquid (Ex.3) R2
RLNR.NR2 O- O 5 O0ONNG)RRAN/NR2 ~R2 RL R R2
Physi cal Form 2-Ethyl hexyl 2-Ethyl hexyl Liquid
n-Qctyl n-Cctyl Liquid (Ex. 29 d eyl Hydrogen Wax
(Ex. 5) n-Cctyl Hydrogen Wx (Ex. 1) t-Cctyl

Hydr ogen Sol id /%bdecyl Hydr ogen SoRjd_812- C15Al kyl
Hydr ogen Syr ya—NC18- C24Al kyl HydrogenNSyrup WO

2006/ 029966 PCT/ @320(25/ 054347 - 20- oR,NR2 R - N

ONONNR2 0 N/\/\/\/
N 0
@) \__(

N— R2
-~ N ~ /
R; R, R,

R; R, Physical Form
n-Octyl n-Octyl Liquid
t-Octyl Hydrogen Resin

2-Ethylhexyl 2-Ethylhexyl Liquid
R R,

/ 2

N N—R,
o N/\/Y\N 0]
°§) ~°
N
R,I/N\RZ R1 R2

R R. Physical Form
t-Octyl Hydrogen Resin
R—N’R2
R 1 R,
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NR R2R R R2 Physical Form n-Cctyl n-Cctyl Liquid

t-Qctyl Hydrogen Resin 2-Ethyl hexyl 2-Ethyl hexyl
wahe@aiozhsediR2 RL R~ NNR2 ~N -~ NO O O A NE/BER20B5/054347

R2 1 5 R R2 Physical Form t-Cctyl Hydrogen Resin

R2 R NRR 2R NONR22IM/-NO OOA INR R

R2 R1 WD 2006/ 029966 PCT/ EP2005/ 054347 -21 R, R2

Physical Form n-Qctyl n-Cctyl Liquid (Ex. 4)

2--Et-hyl-hexy—2-Et-hyl-hexyl—L-gui-d—Exanpl-e—F
R; Application Exanpl®, Physical Form
n-Octyl n-Octyl Liquid (Ex. 4)
2-Ethylhexyl 2-Ethylhexyl Liquid
Example 7

Application Example

Antiwear properties are measured on a PCS Instruments Mini-Traction Machine, modified
with a Pin-on-Disc attachment, in which a stationary pin (500 x 500 p) is held against a ro-
tating disc. A fixed load is applied at a constant temperature. Wear is measured as the dis-
placement of the pin, due to loss of material from the pin. The test oil is a zero S, very low P
automotive engine oil, fully formulated except that no antiwear additive is included. The reac-
tion test conditions are 10N load, oil temperature 100°C. Wear data is recorded for 60 min,
and the average wear rate is reported here as the linear regression slope of the wear curve.

Oil Wear Rate
Test oil (no antiwear additive) 279 p/hr
Test oil + 1.2% ZDDP 3.0 whr
Test oil + 1% additive of Example 2 16 w/hr

ZDDP is zinc dialkyl dithiophosphate. A secondary ZDDP at 1.2% provides 0.1% P.




Antiwear properties are neasured on a PCS Instrunments

M ni-Traction Machine, nodified wth a Pin-on-D sc
wa@tdoaokoyent , in which a stationary pin (500 x BOOEP}00§/@54347

hel d against a ro- 5 tating disc. Afixed load is

applied at a constant tenpergture. Wear i s neasured as

the dis placenent of the pin, due to |l oss of materi al

fromthe pin. The test oil is a zero S, very low P
cl .autonotive engine oil, fully formul ated except that no
~8IMSti wear additive is included. The reac- tion test

conditions are 1 ON load, oil tenperature 100C. Wear
data is recorded for 60 min, and the average wear
1. AGomposkion ik ERMPISES as the |inear regression sl ope

of t te Test oil (no

2 aeeate cﬂ?f bvsatm,@wgscaw?v,?a ol s 129 200P 3.0

Te L f
7o AP Eefle arfter ARG oAt 8uddhi 916 59 ppyna se-
5 at 1.@%(1)&@“*@@009 tonsisingWh 2006/ 029966
PCT/ EP2005/ 054347 -22- Clains 1. A conposition, which
conprit-giylaginorcptasude pomegundgtéhi Wit i ng vi scosity; and
d) An ef,iect ve antiwear or flict Ron di fyi ng anmount

of at | elst onpoun se- lette the group
Consi ME I kyl @ d'?] &/eliﬂﬂm nds ((h) ,

(r): OOROlR R,I R RAN N~ )\NNNlaf(dI)
"1 1 and R RR R Al kyl eRfedl , al kyIR—‘:net ri- or

al kyl enetetra-am ne acetam de conpounds (I1l1): R R\

R _N AkyRenddDd, dlkylehétri oMblKyldretetracamine -abktaRide cddpdunds (l11):

RI
7 R ,
R\Né\\ “N—R
10 >JN A— \\{ (1)
R./N N\R'

Wherein

A is alkylene of from 2 to 6 carbon atoms or is a group
G
o o e e ot
K’&O or K’&O K'//O
_N.
R"N\R' R"N‘R' R' R
G, each independently, is alkylene of 2 to 6 carbon atoms,

15 R, each independently, is alkyl or alkenyl of 1 to 8 carbon atoms and

R', each independently, is hydrogen or alkyl or alkenyl or 1 to 24 carbon atoms,

provided that
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R Wierein Ais alkylene of from2 to 6 carbon atons

or is agroup +G-NG- ~GNG__ - N ' G~ Oor O
wdz20d06029%6 N. R, R' NNR R .N R G each i ndeperndenri095/054347

is alkylene of 2 to 6 carbon atons, 15 R each

i ndependently, is alkyl or _gskenyl of 1 to 8 carbon

atons and R, each independently, is hydrogen or alkyl

or alkenyl or 1 to 24 carbon atons, provided that WO

2006/ 029966 PCT/ EP2005/ 054347 -23 each am de nitrogen

at om eachaintithe nitrogeroatoor is @itsersdnd- wr didubstit@ted by alkyl or alkenyl; and

al ke :

to 2294%}' atpg%%ylaér%ﬂnée,nglf:ﬁo%@Ag%%tgai#ﬁﬁp%dé\e%{)ﬁ)llg,g?thg%Yrﬁdé nitrogen

nonogabnnpsmhséwteg/bsaalkxuoreikeayll@ﬂiﬂ and that the

carbon atons of the al kyl or al kenyl groups have 8 to

18 cdpldhe saorg atams ofhe pikylariatkeni gredrseiaved to 18 Cafbon atoms, if

di sulpé aklidecsitrbyendis iisubstitutal 69 @Kyl ordalkefyE ONposi ti on
according to claim1, which conprises at |east one

conpound sel ected fromthe group consisting of

. Adomipogitiamancmdiat &ncldien ¢.ompichucataprises atleas( drie) compoting isalected

e e R e s T
totatingenber of eageen atomgicf thesalkyl ot alemy gedups larepfrom|1édaylB carbon at-
ofid ifthe érrﬁdmmégéd S RisRBSRIEH BY K91 61‘ dikdhyil, Whi ch

conprises at |east one conpound’selectéd fromthe
group consisting of al kyl enedi-, alkylenetri- and

. Aadompositioh attardingitdElaine $tvﬂmzh‘ieom§rﬁ§§§@v R8st drld dompound selected

fr\é'%etbg hgqugrf:é)nss%r}go%f%llg&é\ gajlglll]%feﬁl ﬁ @gggﬁea\ete?r%nasmlﬁcte acr:]g(amlde

campedrds! (HBnwhydreine ard Gare selpctsd fmuﬂhagumpcbongls’ﬁng afledhyhene,

olop R B a2 rRRERIRS: /0 car bon

atons. 5. A conposition according to claim1l, wherein

. Aadoenggsitibh abuiding enclaind 1 tvatereineach BN indepedtiéritlyPhrhight or

branched chai n al kyl or al kenyl of 14 to 18 carbon
beanshed chain thS'cﬂ'r@H@PY'lQWt%@@@FQﬂnr?éomﬁ claim1, wherein
each R is identical and is straight or branched

Cc!?) n,df?)sffi’i{)h%cco%m lté(&‘lg% 1 C%Im relh%n% ﬁ%@%‘i’oqﬁeﬁq"aﬁ%-tﬁ%& o& is

I on accC

smgmumdmbd chéuh b)kdeiKthan of 1arte 18eh@ohetomé.r om t he

group consi sting of

. A composition according to claim 1, wherein each R' is identical and is straight or

branched chain alkyl or alkenyl of 7 to 9 carbon atoms.

. A composition according to claim 1, wherein the compounds (1), (Il) and (lll) are selected

from the group consisting of



Rp NNR2Z RI1 Rl WD 2006/029966 PCT/ EP2005/ 054347
N R2

-24 R Rl R N RR~~N"R OO NNrl RRO
WORMN6/009%R 2 RAN /NR2 R2Z Rl R/ 2 RI-N R2 R TEPIO0HMS4347
N-\ OYNR RRRRLRR RNNR NOONDO

R-NNR2 RR2 and R2 R~ N R_.B4 2
/Rz R1\ R

/N / 2
R; \R2 R,
R
/2 R1~N/R2

N'—Rz
N <
R; R, 1
R
R/N N_R2
1
Iy %
o) N
O 0]
_N
R/N\Rz 1 \R2
1 and
R
7 2
R_
R, N R,
[ o N—R,

wherein R is n-octyl and each of R; and R; are 2-ethylhexyl or n-octyl or one of R, and
R, is hydrogen and the other is oleyl, n-octyl, t-octyl or dodecyl.

8. An alkylaminoacetamide compound (I)
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R-NcCONR2 O/ \-,---NO OOINA \ R R R RL5
wherein Ris n-octyl and each of R, and R2 are

wQ@2@blyiohexyl or n-octyl or one of R and R2 PGI/EP2005/054347

hydrogen and the other is oleyl, n-octyl, t-octyl or
dodecyl . 8. An al kyl am noaceisan de conpound (1) WO
2006/ 029966 PCT/ EP2005/ 054347 -25- RO R-N-NiR (1)

R Werein R each independently, is alkyl or alkenyl
of 1 to 8 carbon atons_and R, each independently, is
hydrogen or al kyl or al ke | or 1 to 24 carbon atons,
5 provided that each ni_tR'ogen sxtom is either
nono- or disubstitutkd by aI’IkyI or alkenyl; and that
the al kyl or al kenyl groupsghave 8 to 24 carbon atons,
if the amde nitrogen is nono- substituted by al kyl or
al\m,gyéiﬁ and that the al kyl or al kenyl groups have 8
to 18 carbon atons, if the anmide nitrogen is 10

di Ru&ﬁh' |ﬁd€p%ﬂd@5ﬂyais‘§ﬂlyl & alRerigEHY to Pearhdh atoms and

N-al kyl am noacet am de conpound (11) R LA R\NNR

( I R) eadhiedependentlye éschydrogba e atkyhar afkenysordl toyd4 acarbon atoms,
al kenyl of 1 to 8 carbon atonms and 15 R, each

| nslopigegleéat| y, is hydrogen or alkyl or alkenyl or 1 to
24 carbon atons, provided that each am de nitrogen

at eaohi snide hiegematom is@ithel moirts tar disubstititgd al lelkyl aralkenyl; and that

?gﬁﬁg?ﬂgg?rgﬁogengr%gﬁ F%/e%{f}yﬂ v ‘Ja(t‘ﬁn'n)él if Hedide H@rﬁéﬁeﬁ is mono-

e amde nitrogenis
substituted by alkyl or alkenyl; and

that the alkyl or alkenyl groups have 8 to 18 carbon atoms, if the amide nitrogen is
disubstituted by alkyl or alkenyl.

9. An N-alkylaminoacetamide compound (Il)

0 'T 0
Rl\NJ'J\/N\/U\N/RI 1)
|
R' R'
Wherein

R, each independently, is alkyl or alkenyl of 1 to 8 carbon atoms and

R', each independently, is hydrogen or alkyl or alkenyl or 1 to 24 carbon atoms,

provided that

each amide nitrogen atom is either mono- or disubstituted by alkyl or alkenyl; and that
the alkyl or alkenyl groups have 8 to 24 carbon atoms, if the amide nitrogen is mono-

substituted by alkyl or alkenyl; and

that the alkyl or alkenyl groups have 8 to 18 carbon atoms, if the amide nitrogen is
disubstituted by alkyl or alkenyl.

10. An alkylenedi-, alkylenetri- or alkylenetetra-amine acetamide compound (lll)



substituted by al kyl or al kenyl; and 20 that the al kyl
or al kenyl groups have 8 to 18 carbon atons, if the

w@piod®2996d¢ r ogen i s disubstituted by al kyl or BOCREPR0DS/054347

10. An al kyl enedi -, al kyl enetri- or al kyl enetetra-am ne
acet am de compound (I11) WD23Q06/ 029966

PCT/ EP2005/ 054347 -26- R R\ R-NNR OO ONA-N
(I1r) © R-NN R i NR wherein Ais alkylene of
from2 to 6 carbon atlgms or is a group +G-N~-G+
~GNG--- NOog I-#Ol-f ORRR NR R NR R.NR
5 G each independeitly, is al kyINe’H% of 2 to 6 carbon
atons, R, each ind dently aI kyI or al kenyl of

1 to 24 carbon atorf®, ere f am de group, the
total nunmber of caigon Qe al K's or al kenyl
groups are from 14 8 car t ons.
r—N_ N\R'
RI

wherein

A is alkylene of from 2 to 6 carbon atoms or is a group

JVG\N/G } ( Gy —C— o

N
K’&O or K’&O K'//O
_N.
R"N\R' R"N‘R' R’ R’

G, each independently, is alkylene of 2 to 6 carbon atoms,

R’, each independently, is alkyl or alkenyl of 1 to 24 carbon atoms, where for each
amide group, the total number of carbon atoms of the alkyls or alkenyl groups are
from 14 to 18 carbon atoms.



