WO 2006/ 029966 PCT/ EP2005/ 054347 Al kyl am noacet am de Lubricant Additives
The invention relates to the use of al kyl am noacetam des, that is

al kyl am ne, al kyl enedi -, al- kylenetri- or al kyl enetetra-am ne derivatives
of N al kyl Wrwe/9eg6am des, as ashl ess, phos- phorus-fr 8TERYPOFF434Ir - f r ee
antiwear and friction nodifying additives for lubricating oils. 5 U.S.

Pat ent Specification Nos. 5,282,872 and 5,071, 445 di scl ose am de,

am de/ ammoni um salt or anmoni um salt conpounds of an am noal kyl ene

pol ycarboxylic acid and a secondary fatty amne as additives in fuels. U S

Pat ent SpRkiibinfdbémide LubricdhtaddrRet €aches the reaction products of
am noal kyT'enecar- boxylTc acrdsS wth primary or secondary am nes as paraffin
di spersan ' ! ' =T
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N- al kyl am noacetam de or a enedi -, a netri- or enet et ra- am ne
acet am dek¥enelb onakylaneteteaamine dptivaiiMes ofdhplkvhaloracetamidns. ABaINSES NS di -
tives for pharis-fréeandguifi-irée antil@ar andeffidtion Mmdadying dditives fordubrieatingldilon, whi ch
conprises a) A base oil of lubricating viscosity, and 15 b) An effective
anti wear OrS.Ratent Spacifivatiint Yo §, 284:8dH andH, 041,44 distloseramide rgpudaiammeniuimect ed

fromthe Sk | am 1 RO
a7, e, RS Gyfoueelr SRS RIPAL i

al kyl enet fatty agyineasiaddiives iBfyels ani ne acet ami de conpounds (I11): 20 R-NiR
RV R O~J§ (Bagnlt\léﬁ‘éc'}}icg}iclml Rlo. 51’9769;3, tt'a\a!l\chgs (hgl' rglctiors pro\cmﬁé 8# anminoalkylenecar-

boxylic acids with primary or secondary amines as paraffin dispersants in mineral oils.

10 It has now been found that certain N-alkylaminoacetamide or alkylenedi-, alkylenetri- or al-
kylenetetra-amine acetamide compounds are excellent antiwear and friction modifying addi-
tives for lubricating oils.

The invention relates to a composition, which comprises
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), (lI):
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Alkylenedi-, alkylenetri- or alkylenetetra-amine acetamide compounds (lIl):
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Wherein

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



Ais alkylene of from2 to 6 carbon atons or is a group WO 2006/ 029966

PCT/ EP2005/ 054347 -2 +GL IN-G+ NNG 'y0O or LtOLO R ,NR R.NR R .NR
G each independently, is alkylene of 2 to 6 carbon atons, R, each
independenﬂWS?mP@”ﬁﬂiyl or alkenyl of 1 to 8 carbon at ofSTARYMRN43Ech

i ndependently, is hydrogen or alkyl or alkenyl or 1 to 24 carbon atonms, 5
provi ded that each ani de nitrogen atonr®s either nono- or disubstituted by
al kyl or alkenyl; and that the al kyl or al kenyl groups have 8 to 24 carbon
atons, if the amde nitrogen is nonosubstituted by al kyl or al kenyl; and
that the carbon atons of the al kyl or al kenyl groups haye 8 to 18 carbon
atons, if 10 the am Gltr is—ék&a stitgwed b or alkenyl. Claim
1 According to specific ek 5di frent  of tthrﬁVg%FT /¥’the conmpounds (1), (I1)

or (I1l) are present from t & 15%to t 1 wei ght, based on the
onent a) A base oil of |ubricating viscosity

wei ght of the lubricant. Co

("lubricant") can be used R'Or'R-he prepar &f OwrR of RonRistion 15 engine oils.
The total sul phur content in the | ow sul phur oil should not exceed the limt

of more than 0. 3Gye&icsvidépendently, egaklerief 2hie 6icaibah awisght of the
conposition. Suitable conbustion engine oils are based, for exanple, on
m neral oils, natRBredchdiidependently, is dliet ocalkérykofdrto Bicathonetorohandcof . These oil s

are known and famliar to the person skilled in the ar d are descri bed
in standard ref e?%n%@hHMPg%ﬁ&Hs @’?W"Gﬁ@ﬁ‘y's‘i’rab‘eaﬂd’r1’&%&%8?’8@}/“8?‘3'20
Lubricants; Mnier, RM and Oszulik, S. T. (Editors); 1992 Bl ackie and Son
Ltd. f8r GB, VCHPPY#ed¥Akers N. Y. for U S., ISBN 0-216-92921-0, pages 208

at seq. and 269 et_seq... I. Kirk-Q hier Encycl opedi f mcal .
Technai oy, Four SreBaitefiPaassiftet % QRLy SR EF BBt Bed by o B fidnyt gna o
533 et seq. (Hydrthalthe akylaraikenyl Beups hawer e 2Ramrbionagtans, ifjtbe avideaitrogenii ds; R

Tourret and E. P. i%%ﬁcﬂt%ubsh%%rbggélﬁp&éﬂeﬂyr on behal f of The Institute of
Pe 25 trol eum London, [SBN O 85501 317 6; Ul nmann's Encycl opedi a of |nd.
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13, péﬁe 165 et s&8 g"ﬁ%ﬂ?’%ﬂﬂ"i '%d?ﬁﬁ'ygﬁ%%y\%ygﬂﬂieﬁ%g%é“ BCT/ EP2005) 054347
According to specific embodiment of the invention, the compounds (1), (I1) or (1) are present
from about 0.15% to about 10% by weight, based on the weight of the lubricant.

Component a)

A base oil of lubricating viscosity (“lubricant”) can be used for the preparation of combustion
15  engine oils. The total sulphur content in the low sulphur oil should not exceed the limit of
more than 0.3 weight% with regard to the total weight of the composition.

Suitable combustion engine oils are based, for example, 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

20 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-

25  troleum 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).



-3 The base oil of lubricating viscosity is preferably a mneral oil derived
| ubricating base oil that contains 80% by mass or nore of a saturated

hydr ocar bon conponent. Various nethods for producing the mneral oi

derived | ub¥Q2WsiMMohase oil are available. For exanpl e PCRAR200§BH4347 cati ng
base oil may be a paraffin oil or a naphthenic oil obtainable by subjecting
a lubricating 5 oil fraction derived frdm an atnospheric or vacuum
distillation of crude oil to refining proc- esses such as deasphal ting,
solvent refining such as solvent extraction with furfural, hydro- cracking,
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Accor di ng of her prete ent i on r ates
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acet am de G TAGkEAMRg bddelol; Wherein A and G are selected fromthe group
consi sting of ethylene, propylene, hexanethyl ene and 2-net hyl pentyl ene.
Claim3 Agcordi ng to other preferred embodinents, the invention relates to
conposi ti n each R is independently straight or branched chain

al kyl or alkenyl of 7 to 9 carbon atons 25 claim4; or wherein one R is
hydr ogen AReEPTeiRg tan prefertsdembedigient theipvastion relaieshio camROsitian. mhichgomy| kenyl of

14 to 18 opsdaqillcakdie @h@bm&selw’ced/m meegmrp dohsikting &Wlélkﬁ@hlnaébétdnﬁdéé B r EI ght
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or br chedchaln |k al .k f 7.to on 0 Cla,m6.
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tot al car lgoaupaacefrom &4 tost chrkankatores i thecankide pitrogerisidisubstitutedby alkylonal-t o 18
carbon at qa® chaiRpgticularly preferred enbodiment relates to a conposition,
wherei n the ‘conpounds (1), (I1)

According to another preferred embodiment, the invention relates to a composition, which
comprises at least one compound selected from the group consisting of alkylenedi-, al-

20  kylenetri- and alkylenetetra-amine acetamide compounds (ll1), wherein A and G are selected
from the group consisting of ethylene, propylene, hexamethylene and 2-methylpentylene.
Claim 3

According to other preferred embodiments, the invention relates to compositions, wherein

each R' is independently straight or branched chain alkyl or alkenyl of 7 to 9 carbon atoms
25 claim4;or

wherein one 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.

30 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), (11)
and (lll) are selected from the group consisting of



and (111) are selected fromthe group consisting of WD 2006/ 029966
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wherein R is n-octyl and each of Ry 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



5plO RMNR2R'" N\R2 i wherein Ris n-octyl and each of R and R2 are
2-et hyl hexyl or n-octyl or one of R and R2 is hydrogen and the other is
ol eyl, n-octyl, t-octyl or dodecyl. Claim7 WO 2006/ 029966 PCT/ EP2005/ 054347
-5 A furt h&0 Waeedetent rel ates to novel al kyl am noacet BET/BR208HHBGNds (1)
RO1 RN "i.11R (1) Werein R each independently, is alkyl or alkenyl
of 1 to 8 carbon atons and 5 R, each i:wdependently, is hydrogen or al kyl or
al kenyl or 1 to 24 carbon atons, provided that each am de nitrogen atomis
ei ther nmono- or disubstituted 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 njtrogen is
m)nosubst"l"?‘i‘i&'@ﬁerﬁ?}m"ﬁ?’w‘l"aﬁﬁ?%TWQH}\‘VTB@H‘EF%@"I‘%W"?W"%{l | or al kenyl

groups have 8 to 18 carbon atons,Rif g#he am de nitrogen is disubstituted by
al kyl or al kenyl. Cl aim8 Another |enbpdi nent relates to novel

N- al kyl am noacet am de corrpoundsR(T “R~-NN~® (11) Wierein 15 R, each

i ndependently, is al kyl or al kenyl of ]Jlto 8 carbon atons and R, each

i ndependent |y, is hydrogen or al kyl or Ralkenyl or 1 to 24 carbon atons,

provi ded that each am de nitrogen atomis either nono- or disubstituted by
al kyl or WMREHYI: and that the al- kyl or alkenyl groups have 8 to 24 carbon

atons, if the amd i Lro IS n stituted b 20 al kyl or al kenyl; and
Chat the 51 BT TBEOERRahy g o aRAR0 8 a0 B oAt s s i the. am de
NI trogen RSeach 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

10  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)
o R o

] | ]
R\ JJ\/N /R (n

Wherein
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

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
20  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 (l1l)

25



di substituted by al kyl or alkenyl Cdaim9 . Another enbodinment relates to
novel al kyl enedi -, al kylenetri- or al kyl enetetra-am ne acetam de conpounds
(1) 25 WO 2006/ 029966 PCT/ EP20051054347 -6 R_NRNR O~r1-4 O NAN
(111) R NWORWAORIS6R wherein A is al kyl ene of from 2PCHEB20059HH at ons or
ly Oly O RN, R R _NR1L
KIN RI 5 G each independently, is atl&ylene of 2 to 6 carbon atons, IT,
each independently, is alkyl or alkenyl of 1 to 24 carbon atons, where for
each am de group, the total nunber of carbon atonms of the al kyls or al kenyl
groups are from14 to 18 car bonR-atoms aim 10 The present

is agroup +tG~ NVGf -4-G N~G~ N LtO or

N al kyl am noacet am de corrpoatnd\%, and al kyl engdir,

tetra-ani ne acetani de conpounds\are prepare

al kyl enetri- or al kylene 10

for exanple by al kyl ati on of

primary or sec- ondary am nes nono- gi -al kyl substituted
hal o-acetam des according to the faq(lLawng shemeR X. NR RNH2 or R NH
or R H2N-A' -NH2 where 15 A i®@ss dl kyl ekhe from2 to 6 carbon atons or is
agroup 1 G~ NGror -+G. N~ NHH Xis d, Br or | and R, Rand G
are as previously defined. N N~g'
RI/ N Rl/
RI
wherein

10

15

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

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

N
|
RNH, or  o-NH or \Rr-

\)

H,N—A'—NH,

where

A' is alkylene of from 2 to 6 carbon atoms or is a group
or (
_€_ _)_ G
G\H/G \H/G\”/G+

Xis Cl,Brorland R, R and G are as previously defined.



WO 2006/ 029966 PCT/ EP2005/ 054347 -7 Chl oroacetam des are described in for
exanple U S. Patent Specification. Nos. 2,746,901 and 4,801,618. The
conpounds (1) and (I1) nmay be prepared according to nethods disclosed in
t hese ref eMeP@WE029P40 oacet am des are al so descri bed by PEWEENOH054347 at, J.
Og. Chem 1995, 60, 1599-1610, and by Weaver, et at, J. Am Chem Soc.
1947, 69, 515-516. 5 The conpounds (I1)s7¢11) and (111) are prepared by
reacting a hal oacetam de with an appropri- ate amne or di-, tri- or
tetra-amine in the ratio of about | nolar equival ent of hal oacetam de per
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For example, in the additives, each of the amide nitrogens are disubstituted by alkyl or al-
kenyl and the total carbon atoms of said alkyls or alkenyls for each amide combined are from
14 to 18 carbon atoms, that is to say, each R’ is straight or branched chain alkyl or alkenyl of
7 to 9 carbon atoms.

25 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-

30 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.



radecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, icosyl or docosyl.

Al kenyl is also straight or branched and is an ethylenically unsaturated
version of alkyl, for exanple allyl, oleyl, docosenyl, and the like. WO
2006/ 02996 aP0M6/@RPRO0S5/ 054347 -8 Al kyl ene is strai ght pCT/BPasuisesd7and is
for exanpl e ethyl ene, propylene, nethylethylene, tetranethylene,

pent anet hyl ene or hexanet hyl ene. Suitalge am nes are for exanpl e octyl am ne,
di octyl am ne, butyl am ne, dibutylam ne, ethyl- enedi am ne,

di et hyl enetri am ne, dipropyl enetriam ne, H2N- ( CH2) 3NH( CH2) 2NH( CH2) 3NH2, and
5 the like. The additive conpounds (I)q’_mgll I2 and (111), that is the

addi t i veshlkdene instgight og Branghed and is fok example ethylapg. prorylengymatpylathyieee.sol ubl e at
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other solid lubricants are also lubricating oils according to this
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Synthetic hydrocarbon oils include long chain alkanes such as cetanes and olefin polymers
such as trimer and tetramers of octane and decene. These synthetic oils can be mixed with
20 1) ester oils such as pentaerythritol esters of monocarboxylic acids having about 2 to 20 car-
bon atoms, 2) polyglycol ethers, 3) polyacetals and 4) siloxane fluids. Useful among 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
25 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 lubricating oils are also for example crude oil, industrial lubrication oils, cutting oil, metal
working fluids and greases.

The additives of this invention are advantageously present in the lubricant at a level of for

30 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-
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butyl-4-methoxymethylphenal, linear or sidechain-branched nonylphenols, for example
2,6-di-nonyl-4-methylphenol, 2,4-dimethyl-6-(1'-methyl-undec-1'-yl)phenol, 2,4-dimethyl-
6-(1'-methylheptadec-1'-yl)phenol, 2,4-dimethyl-6-(1'-methyltridec-1'-yl)phenol or mixtures
thereof;

25 2) Alkylthiomethylphenols, for example 2,4-di-octylthiomethyl-6-tert-butylphenol, 2,4-di-octyl-
thiomethyl-6-methylphenol, 2,4-di-octylthiomethyl-6-ethylphenol or 2,6-di-dodecylthiome-
thyl-4-nonylphenol;

3) Hydroquinones and alkylated hydroquinones, for example 2,6-di-tert-butyl-4-methoxyphe-
nol, 2,5-di-tert-butylhydroquinone, 2,5-di-tert-amylhydroquinone, 2,6-diphenyl-4-octade-
30 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-hydroxypheny! stearate or bis(3,5-di-tert-
butyl-4-hydroxyphenyl) adipate;

4) Tocopherols, for example a-, -, y- or 3-tocopherol or mixtures thereof (vitamin E);
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8) Hydroxybenzylated malonates, for example-dioctadecyl 2,2-bis(3,5-di-tert-butyl-2-hydro-
xybenzyl)malonate, dioctadecyl 2-(3-tert-butyl-4-hydroxy-5-methylbenzyl)-malonate, di-
dodecyl mercaptoethyl-2,2-bis(3,5-di-tert-butyl-4-hydroxybenzyl)-malonate or di(4-
(1,1,3,3-tetramethylbutyl)phenyl)2,2-bis(3,5-di-tert-butyl-4-hydroxybenzyl)malonate;

30 9) Aromatic hydroxybenzyl compounds, for example 1,3,5-tris(3,5-di-tert-butyl-4-hydroxy-
benzyl)-2,4,6-trimethylbenzene, 1,4-bis(3,5-di-tert-butyl-4-hydroxybenzyl)-2,3,5,6-tetra-
methylbenzene or 2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)phenol;

10) Triazine compounds, for example 2,4-bisoctylmercapto-6-(3,5-di-tert-butyl-4-hydroxyani-
lino)-1,3,5-triazine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyanilino)-1,3,5-triaz-



8) Hydroxybenzyl ated nmal onates, for exanpl e-di octadecyl
2,2-bis(3,5-di-tert-butyl-2-hydro- xybenzyl)mal onate, di octadecyl
2-(3-tert-butyl -4-hydroxy-5-nmet hyl benzyl )-nal onate, di- dodecyl

mer capt oet W 2006/@29%96s( 3, 5-di -t ert - but yl - 4- hydr oxybenzy| PCTEP2OHISE340r di ( 4-
(1,1, 3,3-tetranet hyl butyl ) phenyl) 2, 2-bi s(3,5-di-tert-butyl -4-hydroxybenzyl )m
al onate; 30 9) Aromatic hydroxybenzyl -ddnpounds, for exanple
1,3,5-tris(3,5-di-tert-butyl-4-hydroxy- benzyl)-2,4,6-trinethyl benzene,
1,4-bis(3,5-di-tert-butyl-4-hydroxybenzyl)-2, 3,5, 6 tet ra- net hyl benzene or
2,4,6-tris(3,5-di-tert-but hydr oxybenzyl )phe ; Triazi ne conpounds,
for exanpl eing; & OHV%WF%%M gdptertpuiyl ﬂThW’Q?‘XphS[]?’W 1 8 EIBG \Pethf~

| i no) - 1, 3, Stris(3,5ai-tert-butyl-4-hydroxyphenoxy)-1,2,3-triazine, 1,3,5-tris(3,5-di-tert-butyl-4-hy-

O U B S A A2 8O 1122 VO
2- oct yl mer c gyaryrate, @.46-4(sE, %dmﬂtwm4ﬁﬁryweh%hﬁky§ﬁéﬁ®i% 18,%tris(35-i azi ne,
4, 6-5 t1i s@bten-bityt-4h arobwméhylﬂro uﬁvdméyamg%wysﬁazzm%rtﬂs BFis(3%5-dicyclo-

,5-tris( enzyl) - | socyanur at e,

5-tri S(ﬁé{yég-thyér Fxne"él'ﬁwyasz‘i}atf 6- d| net hyl benzyl ) iso- cyanurate,
g tnﬂ)é gz@ho&ﬁ{o‘haggtfx AP ERENPINENYL G BUt-2 hydroRybehbyiphdno-
a

rt- but yatesdisthyr %5 gidRebylybé-bpdrexpenzinhasghonates digctadacyl H5ditertdutyl-4-
- tri s( Bydrodibedsighospionkie; duodstmgc?wtéﬁrawl H-Hy8rR%Y-B MBI nZylBlospho-

hosphonat or | e di
erer NBIGQy ﬁ‘%%ﬁ'? 8@%@?&%"‘%‘5’8’& %ﬂ%’ of B &-tertiplyked;rydroxybenzylphos-
, 5-di -t ar t phenighcid;- hydr oxybenzyl phosphonat e, di oct adecyl
, 5-di -tart-butyl -4- hydroxybenzyl phosphonat e, di octadecy
5-tert- bui%Mcxdaweplaﬁm 3@@%@1991%éﬁwgfpwgnkﬂewhm@méyseﬁarw@e@apewmn salt of
t he nonoet hyd,5.asteftibui-4-5y8rostyphieRyl jcaldindte; 4- hydr oxybenzyl phos- phoni c aci d;
12) Acyl am nophenol s, for exanple 4-hydroxyl auranilide,
4 hy dr Oxyﬂ)Eatemmflﬁ-(dei diterbbuitylFH4-MNdroxyphenyl)propionic acid, B-(5-tert-butyl-4-hydroxy-3-

-terty rqiﬂ%?ﬁ%)ﬂjp@ﬂd@&%&?@? Slcf‘iéifogﬂé%ﬁﬁdhxd%%)p EmiEpropiBhic acid, 3,5-di-

3 (3 -di-te 1‘oni
(3-(5-tert- WR@ﬁnxlaSE@'Crﬁ@ldmrIBdﬁéW&rPytwr‘olmrdmﬁyeh%[M)&-th'abutyﬂc

(3- (3b5 d: C‘,ﬂdlﬂh\ﬁthﬂloné BiysUlyP N @EdHo)s; 6.5 0WitombtBasdst élhandl, p=dttanol, i-octanol,
tert-buty

S (5t et SERUSCRSY PR R {'o-Adihatby eihviena alvenl, 12-propAnsdigl eopgnty
pol yhydri c glycdhibiodiethylege gwcolhdlﬂlhvlhae]dwol diethylene glycob eatastythritol,oct anol ,
oct adgganol irlslh)@r&?étﬁﬂ?ﬂbévanuétegNP@W eth ?omﬂbﬁrﬂﬁ QJtIM&RJdecanol 3-

1, 2- propanedi.ol nt thi'odj et h |eth Iene
gl ycol , tri dtigRantad 8051 éyHFethﬁé‘ﬁi‘%{@FW Kimetylolp %earf% ﬂg’b'ﬁ%}"aﬁ oppha-
i socyanur at @,6, MNiridkatiicye(o(3/ 22 jociant ytycemmt ot iransdsterifidatidn ;audldm:b?aseh on Batural
L Spent oo ad o ! GidiC KGR ) epbeb P YRR R izagh 1 o,
transest efd)fantidds & R-(B 5 tH-SutPASRArBY prEAyr8pionic acid, e.g. N,N' bus(3,5-d|-tert-bu-

25 tyl-4-hydroxyphenylpropionyl)hexamethylenediamine, N,N'-bis(3,5-di-tert-butyl-4-hy-

2,
1
1
2,
1,
di
1,
Be
2
3
3

droxyphenylpropionyl)trimethylenediamine or N,N'-bis(3,5-di-tert-butyl-4-hydroxyphenyl-
propionyl)hydrazine;

15) Ascorbic acid (vitamin C);

16) Amine-type antioxidants, for example N,N'-diisopropyl-p-phenylenediamine, N,N'-di-sec-
30 butyl-p-phenylenediamine, N,N'-bis(1,4-dimethylpentyl)-p-phenylenediamine, N,N'-bis(1-
ethyl-3-methyl-pentyl)-p-phenylenediamine, N,N'-bis(1-methyl-heptyl)-p-phenylendiamine,
N,N'-dicyclohexyl-p-phenylenediamine, N,N'-diphenyl-p-phenylenediamine, N,N'-di-
(naphth-2-yl)-p-phenylenediamine, N-isopropyl-N'-phenyl-p-phenylenediamine, N-(1,3-
dimethylbutyl)-N'-phenyl-p-phenylenediamine, N-(1-methylheptyl)-N'-phenyl-p-phen-
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25 Examples of metal passivators, for example for copper, are:

1) Benzotriazoles and their derivatives, for example 4- or 5-alkylbenzotriazoles (e.g.
tolutriazole) and derivatives thereof, 4,5,6,7-tetrahydrobenzotriazole, 5,5'-methylene-
bisbenzotriazole; Mannich bases of benzotriazole or tolutriazole, such as 1-(di(2-
ethylhexyl)aminomethyl)tolutriazole and 1-(di(2-ethylhexyl)aminomethyl)-benzotria-

30 zole; alkoxyalkylbenzotriazoles, such as 1-(nonyloxymethyl)-benzotriazole, 1-(1-bu-
toxyethyl)-benzotriazole and 1-(1-cyclohexyloxybutyl)-tolutriazole;

2) 1,2,4-Triazoles and derivatives thereof, for example 3-alkyl(or aryl)-1,2,4-triazoles,
Mannich bases of 1,2,4-triazoles such as 1-(di(2-ethylhexyl)aminomethyl)-1,2,4-tria-
zole; alkoxyalkyl-1,2,4-triazoles such as 1-(1-butoxyethyl)-1,2,4-triazole; acylated 3-
35 amino-1,2,4-triazoles;



20 piperidin-4-ol; and 17)Aliphatic or aromati c phosphites, esters of

t hi odi propionic acid or of thiodiacetic acid, or salts of dithiocarbamc or
di t hi ophosphoric acid, 2,2,12,12-tetranethyl -5, 9-di hydr oxy-

3,7, 1-trit wioaaopd/atewane or PCT/EP2005/054347

2,2,15, 15-tetranet hyl -5, 12-di hydroxy-3, 7, 10, 14-tetrat h i ahexa- decane. 25
Exanpl es of netal passivators, for exanple for copper, are: 1)

Benzotri azol es and their derivatives, for exanple 4- or

5-al kyl benzotri azoles (e.g. tol ut ri azol e) and derivatives thereof,

4,5, 6, 7-tetrahydrobenzotri azole, 5, yl ene- bi sbenzotriazal e; Mannich
bases of beﬁkdPW&‘ﬂBF’@"‘@F"’Q%f%F@’&EBﬁé @WH"%S@ Ungeqybo-methyl- -imidazole),

et hyl hexyl ) ambiggieinbthlyi)imidazbl-2-AYoatinohbétyl ether;
1- (di (2- et hyl hexyl ) am nonet hyl ) - benzotria 30 zol e;
al koxyal kyl BerSulfur-contaiieg hetstpcyclia sompgunds,yforosxpmpter 8- mprdaptokenzothiazolee,

L (1-bu- T oxyot SufimerdaRz 05l So8xb dfefcaplobb kot c{(e}lvétmaé’”' azol e;

2) 1,2, 4-Triazol es erjvatives er eof or exa

RS A IR A LA AR R ISR S L WO R

-(di(2- h h 2 | e
4 l(<o|x3(/al Etw ¥} 50 LS SRR doserpmpiszalonidérarblioBedimine. salcviarinoayapiie
acyl at ed 3- 3mndisaltetheredf.4-tri azol es; WD 2006/ 029966 PCT/ EP2005/ 054347 -13

3) Imdazole derivatives, for exanple
4, 4' mth@%%@ﬁ@&&é@&l% met hyI -i m dazol e),

bi S((N-neth m dazal ctyl ether; ul f ug - cont ai ni ng
et o oeyel i ) KBBURAGRS. el 4TS Tartd) s g calR g admalises Tor SRS &1
2, 5- diGrer capt dylt a8d élkemylsmmam(aicds afd theghartial esiqrs thezenf edithialodhelg,alials any-

derivatives r‘BQ 1 d f alkyl- | | ids. 4-
SO E brsur 2. JrplfaB8lyiic acids, parial amides of alkyl- and alkenylsuocinic poids, 4-nonyk

conpounds, forphSR%?ﬁ’ﬁF@céﬁldr E'W’iydé"r‘fbﬂk%ﬁ‘é’ﬁ’éﬂ'ib&m“ﬁ@C'd§:aﬁUF'%?$ ﬁ?ﬁeﬁﬂg’&’ém di ne
and sal ts therceaé acu%ﬂp&m(ywthdxy)abetlcmeldmnmm@ammesaﬂ@th@regﬁan@ale@Nds their

esters: Tetal 380l 15Aah b BLe N b Ao b ORI Bty - 0

al ken |SUCCInI Sdiol's or
hy- dtoxycar bdﬁmxampmwgcerw@umnac aphydrdds; 2d2-catmweth)éhﬁd@qewlrﬁynn§tm¢lc:| ni c

aci ds, 4- nonylgiydahRdand/itcsits s .éllysaa.lﬁﬁmut@éﬂ@br@iaﬂﬁm@@é@oxycar boxyli c
aci ds, such as dodecyloxya- ce aci d, dodecyl oxy(ethoxy)acetic acid and

the am ne sa) tmtrbgwnmfanmngwdarWoﬂndé\lfor@kaﬁmb pemans seuendarg bbiettiary aliphatizl eat e,
| ead napht hen I @g
dodecenyl s UCCIacI}’lrl%ngA"Eﬁ%% 6?1’%&25”(’ A "?Qér%ox og{?%?'i‘ %gﬁé g‘ Eé)ﬁ? Irg& 'rrfglf %xaf'nple
oil-soluble alkylammomum carboxylates, and also 1-(N,N-bis(2- ydroxyethyl)amlno)-
20 3-(4-nonylphenoxy)propan-2-ol; or heterocyclic compounds, for example: substituted
imidazolines and oxazolines, 2-heptadecenyl-1-(2-hydroxyethyl)-imidazoline;
3) Phosphorus-containing compounds, for example amine salts of phosphoric acid par-

tial esters or phosphonic acid partial esters, zinc dialkyldithiophosphates;

4) Sulfur-containing compounds, for example: barium dinonylnaphthalene-sulfonates,
25 calcium petroleumsulfonates, alkylthio-substituted aliphatic carboxylic acids, esters of
aliphatic 2-sulfocarboxylic acids and salts thereof; and

5) Glycerine derivatives, for example: glycerine monooleate, 1-(alkylphenoxy)-3-(2-hy-
droxyethyl)glycerines, 1-(alkylphenoxy)-3-(2,3-dihydroxypropyl)glycerines, 2-car-
boxyalkyl-1,3-dialkylglycerines.

30 Examples of viscosity index improvers are:

Polyacrylates, polymethacrylates, vinylpyrrolidone/methacrylate copolymers, polyvinylpyrroli-
dones, polybutenes, olefin copolymers, styrene/acrylate copolymers, polyethers.



glycerine and its salts, especially sodiumand triethanol am ne salts; 2)

Ni t r ogen-cont ai ni ng conpounds, for exanple primry, secondary or tertiary

al i phatic or cycloaliphatic am nes and am ne salts of organic and inorganic
aci ds, forwexang2e9660i | - sol ubl e al kyt ammoni um car boxy| aPEBEP20FN5834% 0

1- (N, N- bi s(2- hydroxyet hyl )am no) 20 3-(4-nonyl phenoxy) propan-2-ol; or

het erocycl i ¢ conpounds, for exanple: sdbpstituted i m dazolines and
oxazol i nes, 2-heptadecenyl - 1-(2-hydroxyethyl)-im dazoline; 3)

Phosphor us- cont ai ni ng conpounds, for exanple am ne salts of phosphoric acid
par- tial esters or phosphonlc acid partial esters, zinc
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Examples of additional antiwear additives are:

¢ Sulfur- and/or phosphorus- and/or halogen-containing compounds, such as sulfurized
olefins and vegetable oils, zinc dialkyldithiophosphates, tritolyl phosphate, tricresyl
phosphate, chlorinated paraffins, alkyl and aryl di- and trisulfides, amine salts of

20 mono- and dialkyl phosphates, amine salts of methylphosphonic acid, diethanolami-
nomethyltolyltriazole, di-(2-ethylhexyl)-aminomethyltolyltriazole, derivatives of 2,5-
dimercapto-1,3,4-thiadiazole, ethyl(bisisopropyloxyphosphinothioyl)thiopropionate,
triphenyl thiophosphate (triphenyl phosphorothioate), tris(alkylphenyl) phos-
phorothioates and mixtures thereof (for example tris(isononylphenyl) phos-

25 phorothioate), diphenylmonononylphenyl phosphorothioate, isobutylphenyl diphenyl
phosphorothioate, the dodecylamine salt of 3-hydroxy-1,3-thiaphosphetan 3-oxide,
trithiophosphoric acid 5,5,5-tris-isooctyl 2-acetate, derivatives of 2-mercaptobenzothi-
azole, such as 1-N,N-bis(2-ethylhexyl)aminomethyl-2-mercapto-1H-1,3-benzothia-
zole, and ethoxycarbonyl 5-octyldithiocarbamate;

30 ¢ 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



15 pl exes and nol ybdenum cl uster conpounds, Teflon(r) and nol ybdenum
di sul fide. Exanples of additional antiwear additives are: Sulfur- and/or
phosphorus- and/ or hal ogen-contai ni ng conpounds, such as sulfurized olefins
and veget aM®2086/928966zi nc di al kyl di t hi ophosphat es, trit oPYT/ERNOEGHHET e,
tricresyl phosphate, chlorinated paraffins, alkyl and aryl di- and
trisulfides, amne salts of 20 nono- an@-di al kyl phosphates, am ne salts of
met hyl phosphoni ¢ aci d, diethanolam - nonethyltolyltriazole,

-(2-ethyl hexyl)-am nonethyltolyltriazole, derivatives of 2,5-
di mer capto-1, 3, 4-t hi adi_azol e,
et hyl (bi si sopr pylosyph sphi not hi oyl ) t hi opr opi onate, tri phenyl
t hi ophosphat e ( \QH phosphor ot hi oate), tris(al kyl phenyl) phos-
phor ot hi oat es gnd pPxt®rés thereof (for exanple tris(isononyl phenyl) phos 25
phor ot hi oat e), |dR'®henyl monononyl phenyl phosphorot hi oate, isobutyl phenyl
di phenyl phosp orot hi oate, the dodecylanine salt of

3-hydroxy- 1 3vrﬂur@ﬁf@arrbsreqndépegéé&gcr-dz kil R ﬂggﬁ'és-@gb%%akyl

5,5,5-tris-isooct ol e,

such as 1-N, r\r%csq gﬁ@‘ﬂ'rﬂ’l%&oyﬁ'ybfﬁfﬁm?'ﬁﬁa“ﬂ %ﬁr%laﬁrnfnﬂewy§1§1be'hﬂot hi a-
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Cl- C20 al kyl , BMG"QPR‘WlSUCW@Me ?’Bl&?r&}rthY'e'@rtf@I@eai"&r ¥$ne or - C19
a(rj )él , for exa(rjtptlraanﬁ'\@,métrda‘thyame pllgﬁld&m%n ét bylérk-Hekame kiydnaethehé ue.ar
additi ves as |
5,798, 321; 5, 7‘%&‘?’5?7%%%{"3’6%% %%3?%@@ 4&%%95@@? §9F°ﬁ"z"%§°§ : 4 025 583
and i 0 WO 09512675083, hemlncmcoamatem‘.bnrqhnemeeaalﬁexfemmemhosréraéesmmnsmn nes for

exanpl e  pol yadgkihl/dmings APmias hons- éﬁd%ﬁa@i&%héép%le@ethe tHopblaracdiacitir | am ne,
triethylene t tr amne, tetraet %{“tﬂeegt ent pent aet hyl ene hexam ne,

nonaet hyl ene Arings, gorgesppn Er”ra&ed | n United States Patent
Speci fication No 10 4, 267, 063H herein |nco | por atred byH refer nce; salts of
am ne phosphat gs ~cOpprAsi -
phosp ﬁzsoc_llip_é n,gzg__w__R o— P 0" | Ry N Ry,
OR R
OR 27 2
z Rao and ,
wherein Ry; is hydrogen, C4-Cys linear or branched chain alkyl which is unsubstituted
15 or substituted by one or more C;-Cgalkoxy groups, a saturated acyclic or alicyclic
group, or aryl;

Rasis C1-Cys linear or branched chain alkyl which is unsubstituted or substituted by
one or more C4-Cgalkoxy groups, a saturated acyclic or alicyclic group, or aryl;
R2g is hydrogen, C4-Cos linear or branched chain alkyl, a saturated or unsaturated
20 acyclic or alicyclic group, or aryl; and are hydrogen or C,-C, linear or branched chain
alkyl; and
Rspand R3¢ are, each independently of the other, C4-Cys linear or branched chain al-
kyl, a saturated or unsaturated acyclic or alicyclic group, or aryl. Preferably, R,; and
Rgos are linear or branched C4-C; alkyl; and Rz, R3 and R3¢ are linear or branched
25 C4-C5 alkyl;

¢ 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;



specialty am nes and m xed nono- and di-acid phosphates; the nono- and
di -acid phosphate am nes correspond to the structural fornmulae: 0 H
R280- P- O Res R31 OP-O Res NRai OR27 Rao 2 OR27 R30 and wherein R27 is
hydr ogen, Y‘f?%?f@”%‘ﬁear or branched chain al kyl which i®CHHRIBO¢¥Uted 15

or substituted by one or nore Cl-Caal koxy groups, a saturated acyclic or

alicyclic

O Il

group, or aryl; R28 is Cl1-€¥-|inear or branched chain al kyl

which is unsubstituted or substituted by one or nore Cl-C6al koxy groups,
saturated acyclic or alicycic group, or aryl; R29 is hydrogen, CIl-C25 |inear
or branched chain alkyl,0a saturated or unsaturated 20 acyclic or alicyclic

gr oup,

and R39 and R31 are,

or aryl®, aa,nd—arpe hydr ogen or Cl1-Cl2 linear or branched chain

branched chain al- kyl, a Saturat ed or unsaturated acycl ic or alicycl
group, or ar ywvhemrelRenmhgxyl Ravis&hdC.Rpanchedalkyl rensrwhen X5 drerhyesd; @henCl2al kyl ;

and R29, Rao gnglyfgdy=are linear or branched 25 Cl-C18 alkyl;

al kyl ;

ea\quH)l ndemepdently of the other, Cl1-C25 linear or

iC

am ne phosphat es, S# 80939-62-4, particularly by enhanci ng the wear
per f or mancee ofoméreomeorfal bntieahadiditivies lof the®@inglast ri ngent military

per formance eci f6cat| onsg WD 2006/ 029966 PCT/ EP2005/ 054347 -16- O

(R330)x P\ ( Y (HN R3,)12)y wherein R33 is n-hexyl, R34 is Cl11-Cl4
branched al kyl @Jsrd WBENn =1 o#en y=2; when x=2 then y=1; O her

converg_)tional am-i wear add 3tives of the formula S0 RIO "P Z ,S" Y

10

15

20

25

in which Ry and R; independently of one another are C3-Csg alkyl, Cs-C, cycloalkyl,
Cs-Cs cycloalkylmethyl, Co-C1o bicycloalkylmethyl, Co-C1 tricycloalkylmethyl, phenyl
or C;-C,, alkylphenyl or together are (CH;),C(CH),,

R3 is hydrogen or methyl.

The additives (1), (I1), and (lll) can be introduced into the lubricating oil in manners known per

se. The compounds are readily soluble in oils. They may be added directly to the lubricating
oil or they can be diluted with a substantially inert, normally liquid organic diluent such as
naphtha, benzene, toluene, xylene or a normally liquid oil to form an additive concentrate or
masterbatch. These concentrates generally contain from about 10% to about 90% by weight
additive and may contain one or more other additional additives. The additives may be intro-
duced as part of an additive package.

A further embodiment of the invention relates to process for 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

' OH

a

A m xture of

1



5 R20 Ra in which R1 and R2 i ndependently of one another are C3-Cl18 al kyl,
C5-C12 cycl oal kyl, C5-C6 cycl oal kyl met hyl, C9-C10 bi cycl oal kyl net hyl ,
C9-C10 tricycl oal kyl net hyl, phenyl or C7-C24 al kyl phenyl or together are

( CH3) 2C( CHW@2000829P6 hydr ogen or methyl. 10 The additi v@ST/EP)005/¢34347, and
(I'1'1) can be introduced into the lubricating oil in manners known per se.
The conpounds are readily soluble in gifrfs. They may be added directly to the
| ubricating oil or they can be diluted with a substantially inert, normally
liquid organic diluent such as naphtha, benzene, toluene, xylene or a
normally liquid oil to forman additive concentrate or masterbatch. These
concent r afARLIRRYIANI¢ oxtraghie waghed with wale 204 ok Prine{BeR,manddrgd qwar gaky- 15

addi ti ve eods sadiurt eifate. The B6Ivert rémoveddh ievuopaldl the eosakting fdidue Vex@crydtae

additives ckage A further
enbodi rren'igﬁ%froﬁhethﬁ entte%c:ﬁ%ge'%a‘frg@&%%gépg‘cé{g'goq\i%drrgf%e%r eduction of wear in
com bustion engl nes, which conprises adding to the engine the |ubricant
conposi ti fined above. In a preferred enbodi nent the total anount of
sul phur in that conposition |s Iess than 20 0 3% particularly 0.2% by

wei ght 5 anBrepheatioméf Ethylenddiamige tetrs Qlylagetatmdewei ght.  The invention is
further illustrated by the follow ng Exa les. Unless otherwise indi cat ed,
parts andApexteenf {84J ZeklongN M'W'ace%%ly g etpylgpeiaming Ang26.2 g sodium

E{ Ey: enegbérabme in€g00anl N, N'd@'gétwlé’(fe‘tﬁngﬂé emeatéd&)g@c%t 3 héus ahdétume%pforé 30 g
et hyl enedi a ium car.bon assium.i,odide in
700" ac B0 piroarsr LB i bRl Vesod B pi SurdHeBRim hiXepe g i

| acet ani deverApdiem spliate.glhetHexanas ane rmdyeemvapemm\e&m%gfobprog!@ctlasawe- t he

m xtUj@ i goR8RNGHIqNd, reflux for 5 days. After cooling, the mxture is
partitioned between 400 m dichl oronethane and 250 m water. The aqueous
phase is AlérhitRe onspbasrbestiuvd:t h 200 ml  di chl or omet hane. The WO 2006/ 029966

PCTI EP2005/ 054347 -17 conbi ned organic extract is washed with water (200
m ), briné&o ezéxﬂdly:’sgirramdixtdlré efctli-oxoetylaamite (25 3 @) scyteod (25mmb LNE,&0s (12The) and| vent

removed i, ,ml?él-ﬁorB&%tfl gfibtidd gg 4 écﬁ% eﬁd@d hn% %Wértz’ﬁ fhin, ln?é?ﬁ'n,tt%ﬁtom et hyl

acetate tO IV€ the roduct as a OUS wax.
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sodi um phase is removed. N,N-Dimethylacetamide (25 ml), ethylenediamine (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
20 toremove 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

25  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

30 (100 mi), 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 mi). Atfter filtering to remove undissolved solids, the phases are separated, and the yel-



carbonate in 300 mM N, N-di net hyl acetam de is heated at 90C for 3 hours and
at 120C for another 16 hours. The m xture is cool ed, washed with water,
extracted with hexane and dried over sodiumsulfate. The hexanes are
removed i nWOR0UN299%6 gi ve 74.9 g of product as a vis- 10PCHER09I5#3dW | i qui d.
Al ternative one-pot procedure: To a rapidly stirred m xture of

di -n-octylam ne (25.03 g), xylene (25-n8), Na2CC3 (12.5 g) and water (125
m ) chloroacetyl chloride (12.4 g) is added dropw se over 20 mn.
Intermttent cooling is applied to maintain tenperature between 20-25C.
After corrpl etion of addition, 15 the mxture is stirred for 30 min. The
phases ar'@w8pXa5Reahass ig é’ﬁﬁrﬁi’t"@"h %PRI“Q’H@ Gmqachhrretnirie s Higssolvest if Broved.

N, N- Di metrgueade vaob tegi¢e therfroductady waxyestamge ol (1. 55 g), and Na2CO3 (12.5
g) are added, and the m xture heated with stirring to 120C. The reaction
mxture igg E@ghed for 18 hrs, allowed to cool and m xed with water (125 m)
to dissol s and DMAc. After removing the aqueous phase the solvents
are renmoyed d 0 to remove sedi nents, to
yield 28. Xyl ene may be
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heated at reflux for 24 hours. After cooling, the mxture is parti- tloned
bet ween 2Example 8 chl or onet hane and 250 m water. The aqueous phase is
further ex- tract ed W|th 250 m d| chI or orret hane. The conbi ned organic
extratx i para tiorcbf\iy e3 yidcptantidg ne (100 nl) and dried over
anhydr ous SOdI um suI fate The soI vent is renoved in vacuo and the resulting

resi due |Eo@mdlxﬁt@'ﬁémﬁétemglwhmﬁéwQGDdH')erém rald Nag@Ps (50129 9) @pdbo m ) .
After filwsed (oo D zr@ﬂmu dhisseR (88 3§gisladaed a:’apwabamoaﬁnﬂ InRpAikeited, and

h | 006/ 2005/ 05 hed
wenS! o oRefiEs apad W malikin enipecauR bemaca 10 S KiRr SARSRudhg o, S 1 °
vacuo to mixtuee isistired fod 6@ mim sind theephases ara gitowdd to separatel Analysiy EPMRY) ofon  of
Di et yg er@rﬁdl@@tﬁ@u%%ﬁet‘a%ﬁhm&i&qﬁéﬂl f&ﬁé}laaf?ﬁ&ﬁltéfa?mﬁé %tridk %aelfed%dﬁ g

2-chl oro-N, N-di oct yl'acetam d g riamnpe and 10 So-
tnonal Na,CO; ¥7 g) and water (50 ml) is added, followed by chloroacety| chlonde (7 g) After

removing the upper ether phase the aqueous phase is extracted with additional ether

(200 ml). The combined organic phase is washed with water (2 x 125 ml portions), saturated
NaCl (125 ml) and dried over anh. Na,SO,. The solvent is removed in vacuo to give 149 g
20  2-chloro-N-oleylacetamide.

A mixture of ethylenediamine (1.01 g), 2-chloro-N-oleylacetamide (23.13 g), N,N-dimethy-

lacetamide (50 ml) and Na,CO; (25.8 g) is heated for 20 hours at 120-130°C. After cooling,

the reaction mixture is partitioned between diethyl ether (250 ml) and water (250 ml). The

ether layer is washed with water (3 x 100 ml), saturated NaCl (100 ml) and dried over anh.
25 Na,SO,. The solvent is removed in vacuo to give 20.4 g of the tetra-alkylated product.



di um carbonate in 150 m N, N-di met hyl acetam de is heated at 150C for 48
hours. After cooling the mxture is washed with water, extracted with
hexane and dried over sodiumsul- fate. The hexane is renoved in vacuo to

gi ve 30. 6 yOoX004/2896pr oduct as a dark brown |iquid. ExaP@I/BPROSIGIRT epar ati on
of Ethyl enedi am ne tetra-N-ol evlacetam de To a rapidly stirred m xture of

ol eylam ne (118.5 g), diether (200 ml }19Na2CC3 (50.29 g) and water (500 m)
2-chl oroacetyl chloride (54.16 g) is added dropw se over 60 mn.
Intermttent cooling is applied to maintain tenperature between 10-15C.
After corﬂdm#]@a of addition, the mxture is stirred for 60 mn, and the
phases are alTowed to separate. Analysi s (HNWR) of a 15 sanple of the upper

et her %?!,rfga%o [ f ed. Addi -
tional I @ngn@st?retp%%édrﬁg I'S gg@&?imt sl%\?\e%teghsﬁe ‘oroacet yl
chl ori de (7 g). After renoving th&uppfr ether phase the aqueous phase is
extracted with additional ether (20(}‘, TRe conbi ned organi c phase is
washed with water (2 x 125 m portRzons) 'ﬁaturat ed Nad (125 nl) and dried
over anh. Na2SO4. The solvent is renoved Rn vacuo to give 149 g 20

2-chl or o-JM-al-e-yLa-cat-am-d&—Aqm_xu,w.e_gi_ei_hgd_enng
2-chl or o N- ol eyl acgt am de (23. 13 g), NRpdi net hy- || acet Rhysital E&& m)

NaZCCB (')E QO  ~\ o hant Ad f ~r 20 hotir o At 12012040 MMt or ooaol i oo e
g . U ‘37 T 9 TTeuAr U LEA"Al =\J LLAYA%LEE™] Al -’ \J U U el \VAVAW ) Iy | IIU’ |. T

reaction m xt ur en-|thxbart| tioned betweeQcyl et hyl et her (ZH@JIdT(Bxfﬁnd watler
(250 M) —The—ether—tayer—s—washed—wtihr—water—(S—~*x—160—t)——satorated NaC
(100 nl) and dried over anh. 25 Na2SO4. The solvent is renobved in vacuo to
give 20.4 g of the tetra-al kyl at d product. WD 2006/ 029966 PCT/ EP2005/ 054347
-19- Exanple 6 The foll ow ng{go ounds are Bfe red according to the nethods
described herein. R ONI'

R R1 RNR R Physi cal Form n-Cctyl
n-Cctyl Liquid (Ex.3) R NR 2 R2 O %&QNO
5 0 VN N 0
L/<
R;” N\R2 R:N "
R, R, Physical Form
2-Ethylhexyl 2-Ethylhexyl Liquid
n-Octyl n-Octyl Liquid (Ex. 29
Oleyl Hydrogen Wax (Ex. 5)
n-Octyl Hydrogen Wax (Ex. 1)
t-Octyl Hydrogen Solid
Dodecyl Hydrogen Solid
C12-C4sAlkyl Hydrogen Syrup
C1s-CasAlkyl Hydrogen Syrup




R.MNM NR2 | R R R R2 Physical Form 2-Ethyl hexyl 2-Ethyl hexyl Liquid
n-Cctyl n-Cctyl Liquid (Ex. 29 d eyl Hydrogen Wax (Ex. 5) n-Cctyl Hydrogen
Wax (Ex. 1) t-Cctyl Hydrogen Solid Dodecyl Hydrogen Solid C, rC, 5A kyl

Hydr ogen SYYQY06/@9%6C24Al kyl Hydr ogen Syrup WO 2006/ 02996 H/EPWT/ERMI05/ 054347
-:20/I R RRNRR R NOYN ONR2Z RINR2Z RI R R2 Physical Form n-Cctyl
n-Cctyl Liquid t-Cctyl Hydrogen Resin20-Et hyl hexyl 2-Ethylhexyl Liquid 2
RR R R NNRR O ~-NOO ITO XRN RRN i R 5R R2 Physical Form

N N
~N
R1/ R, R,

R4 R, Physical Form
n-Octyl n-Octyl Liquid
t-Octyl Hydrogen Resin

2-Ethylhexyl 2-Ethylhexyl Liquid
& ’
N—R,
—N
R1 /——'<
Z]/\N /\/Y\N o
°ﬁ) ¥
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N ~ PN
R1/ R2 R1 R2
5
R, R, Physical Form
t-Octyl Hydrogen Resin
R
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Re ‘ R,
; _<
o o
N
R” N~ R, Ri R



t-Cctyl Hydrogen Resin /R RV NRR RAN2\'ONR2 NM1l1~/ <OON
I-fO N~ R N-R2 R1 R2 WD 2006/ 029966 PCT/ EP2005/ 054347 -21 R, Rz Physi cal
Form n-Cctyl n-Cctyl Liquid (Ex. 4) 2-Ethyl hexyl 2-Ethyl hexyl Liquid
Exanpl e 7 WOAWXWBLI6Nn Exanpl e Antiwear properties are nRGEEPBO/GH4a PCS
Instrunents M ni-Traction Machine, nodified with a Pin-on-D sc attachnent,
in which a stationary pin (500 x 500 pR1ts held against a ro- 5 tating disc.
A fixed load is applied at a constant tenperature. War is neasured as the
dis placenment of the pin, due to |loss of material fromthe pin. The test oil
IS a zer[0,S, very Tow P aut Tive engine oil, H&y{ag%rml ated except that
no antiwedr additive is inclyd®d. The reac- tion {ESYS'@hYMions are 1 ON

| oad, oi \Iﬁégg&perature 100C. \n?]lé?tgata 'S recorded‘%igpiggg)l('orlhn, and the
A

aver age rate i s reporteg as the linear sl ope of tlhe
wear curg Ll Véar Rate Tastcql, po antiwear Lyl ve) 279 p/hr Test
oil + 1. ZQE?BBELY& 0 p/hr Test otﬁ“e-r)&ll% addi tivelo lJIExan’pl e 2 16 p/hr| 10
ZDDP is zinc dial kyl dithiophosphate. A secondary ZDDP at 1.2% provides 0.1%
P. -22- &@mple{ A |ubricant conposition having inproved antiwear or

friction properties conprising a lubricating oil for internal conbustion
engi nes lication 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-

5 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 w/hr
Test oil + 1% additive of Example 2 16 p/hr

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



an effective antiwear or friction nodifying anount of one or nore additive
conpounds selected fromthe group consisting of N-al kyl am noacetam de
conmpounds of formula (1) or (Il1) and al kyl enedi -, al kyl enetri- or

al kyl enet etra-am ne acetam de conpoungs.of fornula (I1l) RO R-N-N-R | O
RIOR~-NR R R R-~N\N~R O---\\ tTO NAN O ~-OR~N\ /NR R
R where Ais alkylene of from2 to 6 carbon atons or is a group -TG N% r
~GNG\N-C YOor /OYO NNNR~R R7R R,-~\R -23- G each
independeﬁ-@lﬂﬂﬁ is alkylene of 2 to 6 carbon atons, R, each independently, is
al kyl or alkenyl of 1 to 8 carbon atonms and R, each independently, i's
hydrogen pr alky lee@y 0 qzygﬁ{ Sam de

ni trogen les no'&(nolélargiatn t ut (ﬁsgf% ﬁﬂ‘ylﬁg %ﬁ]p? f@ngpﬁwés)%:;gr neglrép enyI is
from 8 t ocamprisingbon at ons, where |f an am de nitrogen is dlsubstltuted by

al kyl or al ke -said al kyls or al kenyl s conbi ned
are from38 tgylfgr'%:%?' gﬁ%ﬁlgﬁsﬂﬁgﬁmﬁbﬁ@ee%gé%% ag‘r% de nitrogen is either
nono- or di subart effedttiod artblyvear onlfnmilonahbdifwng amdunhef ené e roomgpadditie of

formul a (I() g I f resent tfro about 0.15%to about 10% by

wei ght ﬂ Pﬁ&c t orBi StRsting of

N- alkylamlnoacetamlde compounds of formula (1) or (II) and

alkylenedi-, alkylenetri- or alkylenetetra-amine acetamide compounds of

formula (ill)
II{ 0]
L
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where

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

AN
e

- \ R’/ ~ e \
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2. A conposition according to claim|l conprising one or nore conpounds

sel ected fromthe group consisting of N alkylam noacetam de conpounds of
formula (1). 3. A conposition according to claiml| conprising one or nore
conpounds selected fromthe group c95§i_sti ng of N-al kyl am noacet am de
conpounds of formula (1) where if the am de nitrogen is disubstituted by

al kyl or alkenyl, the total carbon atons of said al kyls or al kenyls
conbined are from 14 to 18 carbon atoms. 4. A conposition according to claim
| conprising one or nore conpounds selected fromthe group consisting of

N- al kyl antpesahetdenendenthnzoaikylenedf 2 tor Grodrhon @tdms, 5. A conposition accordi ng

to claim} conprisin e. or re.co d el ected fromthe group

consi sti g FNHEDRa i ol S AR ST T doR ca™sn FOFRA (11) where if the
a][ri de gi tlrbgleoh iima:b:eﬁdmjtyi ﬁwh&nﬂobyg ar I@JMyfI Qr atldngnyt 1 tbhas Ea:tb@h atahbon at ons
of said a s..0r a nyl s conbi ned are. fr 14 to 18 carbon atons. 6. A
Compost t | BIRECE AnaATsa, BRASH 17 T OSROPRLIES Bindl ogIEnYo dALARE O ol eet ed
from the gkénpischdrdistd ngcarborlakorheNathre if at dnildenetrdden igrdisubstituted by

al kyl enet ewla- am ne acetam de coggounds of formula 24- 7.

C (111). -24- A
conposi tid Q&@%FBY'p@e_ttBta&F%{Pﬂ'i‘ at rsi_aéq ?iby%ﬁéa'b?”%%mé@ﬁﬁ@{ﬁlﬁ%m &el ect ed
from the @r@igar&Naiortd, R8d Wherd Eé{éreal%ﬂ:lde'nitrfééﬁ/ig%'ﬂﬁérr r'nbrl@f or disubstituted

al kyl enetetra-am ne acetam de conmpounds of fornula (111) where A and G are
sel ect ed P¥ ¥KylioralkgpyAnd consi sting of ethyl ene, propyl ene, hexanethyl ene

and 2- met {xbReREYdoriounds of tGRLSH! G brafpoard! ftesdift iidrtiaBbdt BRSHLtLach R
or %rgn&ﬂed cﬁ iyrﬁ 7

i's independentlé/ a straight aln al or al kenyl of to 9
car bon at @it 10% WWQIbegBWd)W theoreightraf theolubtieanta 1 where one R of each
am de is hydrogen and the other is straight or branched chain al kyl or
al kenyl of 14 to 18 carbon atons. 10. A conposition according to claim1l
where each R A scontposgianeacnodding ta claor 4i eamoprisingooae cdrechooh aompabihdd  or

i N e e e i N

consistin@.of ROO RO R-~N'R2, R"N-N}J&\R, R R2 R2

3. A composition according to claim 1 comprising one or more compounds
selected from the group consisting of N-alkylaminoacetamide compounds of formula
(I) where if the 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.

4, A composition according to claim 1 comprising one or more compounds

selected from the group consisting of N-alkylaminoacetamide compounds of formula

().

5. A composition according to claim 1 comprising one or more compounds
selected from the group consisting of N-alkylaminoacetamide compounds of formula
(I) where if the 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.

6. A composition according to claim 1 comprising one or more compounds
selected from the group consisting of alkylenedi-, alkylenetri- or alkylenetetra-amine
acetamide compounds of formula (ll1).
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7. A composition according to claim 1 comprising one or more compounds
selected from the group consisting of alkylenedi-, alkylenetri- or alkylenetetra-amine
acetamide compounds of formula (lll) where A and G are selected from the group
consisting of ethylene, propylene, hexamethylene and 2-methylpentylene.

8. A composition according to claim 1 where each R’ is independently a straight
or branched chain alkyl or alkenyl of 7 to 9 carbon atoms.

9. A composition according to claim 1 where one R' of each amide is hydrogen
and the other is straight or branched chain alkyl or alkenyl of 14 to 18 carbon atoms.

10. A composition according to claim 1 where each R' is the same and is a
straight or branched chain alkyl or alkenyl of 7 ot 9 carbon atoms.

11. A composition according to claim 1 where the compounds of formula (1), (Il)
and (Ill) are selected from the group consisting of

R 0 0 R 0
\N\/u\ R» R /"\/II‘I\/“\ R
23 1
R/ IiI/ l\III N/

R, Ry R,

N/RZ’

%r&
V%

N\ R25
R, R R
/ J\N/ 2
R]/N

N 0

o} 0
o) N \/(

N/RZa
N
~

R R, R/



“1r/'0 0 RRNVR2 R1~ N Rz where Ris n-octyl and each of RL and R2 are
2-et hyt hexyl or n-octyl or one of RL and R2 is hydrogen and the other is

ol eyl, n-octyl, t-octyl or dodecyl. 12. A conposition according to claiml
where the compounds of fornula (1), (J#?_ or (I1l) are soluble to a |level of
2% by wei ght, based on the weight of the lubricant at roomtenperature. 13.
A conposition according to claim| where the conmpounds of formula (1), (I1)
or (I1l) are soluble to a level of 1 %by weight, based on the wei ght of the
l'ubricant at roomtenpefature. 14. A conposi tiofftaccording to claim1 where
t he conpounds of fornulqz(l), (rr) or (I1l) are presgnt from about 0.15%to
about 7% by wei ght, Qassd on the weight of the ldbricant.

Oﬁ)/\A(\ [\(O

N
R/ TR Rl/ \Rz
1

where R is n-octyl and each of Ry and R; are 2-ethythexyl or n-octyl or one of Ry and
R2is hydrogen and the other is oleyl, n-octyl, t-octyl or dodecyl.

12. A composition according to claim 1 where the compounds of formula (1), (ll)
or (Ill) are soluble to a level of 2% by weight, based on the weight of the lubricant at
room temperature.

13. A composition according to claim 1 where the compounds of formula (1), (ll)
or (lll) are soluble to a level of 1% by weight, based on the weight of the lubricant at
room temperature.

14. A composition according to claim 1 where the compounds of formula (1), (Il)
or (ll1) are present from about 0.15% to about 7% by weight, based on the weight of
the lubricant.





