WD 2004/ 050671 PCT/ EP2003/ 050876 -1 Liquid phenolic
sul phur-cont ai ni ng anti oxi dants The present invention
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anti oxi dants, to conposi- tions conprising the |liquid
sul phur-cont ai ni ng anti oxi dants and to a process for
stabilising conpositions of matter, particularly

| ubri cants, agai nst oxidative, thermal or |ight

i nduced degradation. It is known that additives

i mprove the performance properties of functional
fluids, such as lubricants, particularly mneral oils
or synthetic or sem-sypthetic oils. Particularly
additives are highly desirable which reduce the
formati on of oxidative degradation products and pro-
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EP-A-0 385148 Al ¥Besdagica %M&sﬂ@%f fiqftbantioxidants of low volatility con-
sisting of the reaction product of a phenolic antioxidant, e.g. 3-(3,5-di-tert-butyl-4-hydroxy-

phenyl)propionic acid methyl ester, with a polyol, e.g. thiodiethylene glycol, and a glyceride,
such as sun-flower or coconut oil.

Novel lubricant compositions have now been found that possess advantageous antioxidative
properties as compared with the prior art compositions. The novel lubricant compositions
comprise the reaction produci of at least one phenolic antioxidant from the selected group
of 5-tert-butyl-4-hydroxy-3-methyl (or 3-tert-butyl)phenyl substituted carboxylic acid esters
with a thiodiethylene glycol and a monohydroxy alcohol with a carbon chain length higher
than 4 C-atoms. The novel lubricant compositions are highly resistant to oxidative degrada-



-2 PCT/ EP2003/ 050876 tion and are capabl e of reducing
the negative effects of deposits in conbustion
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conmbusti on engi nes. The present invention relates to a
product obtainable by reacting a) At |east one
conpound R, OHO-/ / \\-CH -(S)-CH1 O-Y (1) wherein
2 m2 ' one of R and R2 independently of one another
represents hydrogen or a substitu- ent selected from
the group consisting of C -Cl8al kyl, phenyl,
(C, -C, al kyl), 3phenyl, phenyl-C, -C3al kyl,
(C, -C, al kyl),.3phenyl -Cp-C3al kyl, CS Cl2cycl oal kyl and
(C -C al kyl)1.3C5 Cl2cycl oal kyl ; and the ot her one
represents a substituent selected fromthe group
o and QBEkSh edlensf  Sts F U e pppstion s
particulgrtyspark ignikipn Interrmb pasplustion@ngia®al kyl , C5- Cl2cycl oal kyl

. - C al kyl 12cycl oal kyl; R3 represents
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£, Atleat dnelcompithd m represents zero or 1; with b) At
| east one cgnpound R4-OH (I 1), wherein R represents
C4 C25al kyl ;'vand c) At léﬁﬁ; one conpound HO, _~~CGOH
(111, R Mersip,R5.,a .1 Ndepengdent |y of one
anot her r%pr RO teﬂﬁ/ R“bg%n 050rY C -G g(ﬁ’kyl . The
products acgbrdigng to the instant invention obtainable
by reacti ng conponents a), b) and c) are, for
exafgbie, val uabl e anti oxi dants agai nst oxi dati ve,

thermal or actinic degrada-
one of R, and R, independently of one another represents hydrogen or a substitu-

ent selected from the group consisting of C,-C ;alkyl, phenyl, (C,-C,alkyl), ,phenyl,
phenyl-C,-Calkyl, (C -C,alkyl), ,phenyl-C,-C.alkyl, C,-C,,cycloalkyl and

(C,-C,alkyD), ,C,-C,,cycloalkyl; ‘

and the other one represents a substituent selected from the group consisting of
C-C,qalkyl, phenyl, (C,-C,alkyl), ,phenyl, phenyl-C,-Calkyl, (C,-Calkyl), ,phenyl-
C,-Calkyl, C,-C,cycloalkyl and (C,-C,alkyl), ,C,-C,,cycloalkyl;

R, represents hydrogen or methyl;
Y represents hydrogen or C,-C alkyl; and
m represents zero or 1; with
b) At least one compound
R,-OH an,
wherein R, represents C,-C,alkyl; and

C) At least one compound
HO\r/\ OH (1
s/“w/ '
R5 R5'

wherein R; and R,' independently of one another represent hydrogen or
C,-C.alkyl.

The products according to the instant invention obtainable by reacting components a), b)
and c) are, for example, valuable antioxidants against oxidative, thermal or actinic degrada-
tion of any organic compositions of matter. Such compositions are, for example, natural or



tion of any organic conpositions of matter. Such
conpositions are, for exanple, natural or WO
wWQMIBO671 PCT/ EP2003/ 050876 -3 synthetic poPGIEPHN3/050876
or functional fluids, such as |ubricant conpositions,
hydraulic fluids or netalworking fluids. Lubricant
conpositions that contain the product defined above
are characterised by their excellent antioxidative
properties, which can be denonstrated in various
general ly accepted tests such as Deposit and
Oxi dati on Panel Test (DOPT) and H gh Pressure
Differential Scan- ningsCalorinmetry (HPDSC). The
products according to the instant invention,
obt ai nabl e by reacting conponents a), b) and c), have
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are, e.g. 1 nethylpentyl, 1, 3-di met hyl but yl ,
Componenb@pt yl , 3-heptyl, 1-net hyl hexyl, isoheptyl, n-octyl,
2-ethyl hexyl, 1,1,3,3-tetranethyl butyl, 1
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decyl, ndhexagieeyt, hypictadecyl, icosyl, henicosyl or docosyl, or branched C,-C, alkyl, e.g. 1-
methylundecyl, 2-n-butyl-n-octyl, isotridecyl, 2-n-hexyl-n-decyl or 2-n-octyl-n-dodecyl, or
higher homologues thereof.

(C,-C,Alkyl), ,phenyl is, for example, 2- or 4-tolyl, 2,5- or 2,6-xylyl, mesityl, 2- or 4-ethyl-

phenyl, 2,4- or 2,6-diethylphenyl, 4-cumenyl, 2-tert-butyl-6-methyiphenyl or 2,6-bis-tert-
butyl.



phenyl, 2,4- or 2,6-diethyl phenyl, 4-cunenyl,
2-tert-butyl-6-nethyl phenyl or 2,6-bis-tert- butyl. WO
wWQMIBO671 -4 PCT/ EP2003/ 050876 Phenyl - C, - C3edREP2003050876
for exanple, phenyl attached to C -C3alkyl in 1-, 2-
or 3-position, e.g. 2-phenylethyl, particularly
benzyl. (C, -C A kyl), 3phenyl-C -C3alkyl is one of the
above nentioned (C, -C4al kyl), 3phenyl attached to
C -C3alkyl in 1-, 2- or 3-position, e.qg.
2-tert-butyl - 6-nmethyl benzyl or 2,6-bis-tert-butyl-
phenyl . CS Cl12Cycl oal kyl is, for exanple, cyclopentyl
or cycl ohexyl. (C, -C4ALkyl)7 3C5 Cl2cycl oal kyl is one
of the above-nentioned CS Cl2cycl oal kyl groups substi -
tuted with 1-3 C -C4al kyl, e.g. 2-
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zero, the directbond isdefingdet hy| butyl,  1- net hyl heptyl, n-nonyl or

; CEYS W L as C o. C2. alk
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general Tormuilgry | undecyl, 2-n-butyl-n-octyl, isotridecyl,
2-n- hexyl -n-de&cyl or 2-n- octyl-n-dodecyl, or higher
honol ogues ther . Conmponént c¢) In a conmpound (I11)
R5 and R5' Had§ teHof-@he gmat her represent
hydr ogen or ,alkyl. A particularly preferred
conpound is tH odi ethyl ene glycol.

wherein one of R, and R, represents methyl or tert-butyl and the other one represents tert-
butyl and Y represents hydrogen or methyl.

Component b)

R, in a compound (Il) represents C,-C,.alkyl, particularly n-butyl, tert-butyl, isobutyl, n-pentyl,
neopentyl, isopentyl, n-hexyl, 2-ethylbutyl, 1-methylpentyl, 1,3-dimethylbutyl, n-heptyl,
3-heptyl, 1-methylhexyl, isoheptyl, n-octyl, 2-ethylhexyl, 1,1 +3,3-tetramethylbutyl,
1-methylheptyl, n-nony! or 1,1,3-trimethylhexyl, as well as C,,-C,.alkyl, particularly branched
C,i-Cysalkyl, e.g. 1-methylundecyl, 2-n-butyl-n-octyl, isotridecyl, 2-n-hexyl-n-decyl or 2-n-
octyl-n-dodecyl, or higher homologues thereof.

Component c)

In a compound (lll) R; and R independently of one another represent hydrogen or
C-Calkyl. A particularly preferred compound is thiodiethylene glycol.

A preferred embodiment of the invention relates to a product obtainable by reacting



A preferred enbodi rent of the invention relates to a
product obtai nabl e by reacti ng WO 2004/ 050671
WEDABRBOO3/ 050876 -5 a) At | east one conpoundP(T/EP2003/050876
wherein one of R, and R2 represents nethyl or
tert-butyl and the other one of RL and R2 represents
tert-butyl; R3 represents hydrogen; Y represents
C -C alkyl; and mrepresents zero or one; and b) At
| east one conmpound (I1), wherein R represents C4
Cil8al kyl; and c) At |east one conpound (I11), wherein
R5 and R5' represent hydrogen. A particularly
preferred enbodi nent ofsthe invention relates to a
product obtainable by re- acting a) At |east one
conpound (1), vvherei n one of R, and R2 represents

ne or t e other one of R
o) A i gt cortound i et on€ ks andlf, s PR B tsepuBland
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b) At 'qastoaheomwur'@ﬁv aderein Ryyepraseus(C, %awl@ﬁﬁy preferred
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acting R3 repre- sents hydrogen; Y represents methyl and m
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b) At I&arm@emﬁipoﬁha hn, ,wh\esﬁﬁ,nelréaré?éma@% ERyi; JgPr esent hydrogen.
Anot her enbodi nent of the i nvention relates to a

o At lqast(wdelmmpwbt\di("ha\bh&eeubysandagttepregent helragem» ponent a) with
. .a sur the mol ar .quantities of the conbi ned
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sen WSty ‘Rpresin s T by e st ceo o B ot o
wheggin orje ogR, agyl R;reprsaents e8| and|the efhestone tertdubf; & reprgsents
hyd&ghomrménti fethgl QA Mrepresenia@ yero;ahd and c) are reacted in

lar quan- tity ratio of 2.0 : 1.0 to 10.0 :
b) At 'eestene qomppound %wéneretqmﬁarﬂpreésnt%%tfmelk)éfané 0: 1.0: 1.0 to
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to the 1nven ‘conprise the
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ponent a) with a surplus of the molar quantities of the combined components b) and c). In a
preferred embodiment the molar quantity of a) is smaller than or equal to the sum of the
molar quantities of b) and c), provided that the molar quantity of c) is twice with regard to
b), i.e. a) = [b) + 2c)].

In another preferred embodiment the components a), b) and c) are reacted in a molar quan-
tity ratio of 2.0: 1.0 : 1.0 to 10.0 : 8.0 : 1.0. A molar quantity ratio of2.0:1.0: 1.0 to
3.0:4.0:1.0 is particularly preferred.

The products according to the invention preferably comprise the active gfoup



O OHO--{/ \\/CH-(S) CH-102 mR3 in a percentage
of 30.0 to 80.0% by weight, particularly 50.0 to 80.0%
whomesght .  Anot her enbodi ment of the i nventiPCI/EP2003/050876

relates to a process for preparing a liquid m xture of
phenol i ¢ sul phur-contai ni ng anti oxi dants, which
conprises reacting a) At |east one conpound (1),
wherein R® R2, R3, Y and mare as defined above, wth
b) At |east one conpound (I1), wherein R is as
defi ned above; and c) At |east one conpound (I11),
wherein R5 and RS are as defined above. A preferred
enbodi nent of the procegs conprises reacting the ester
conmponent a) with conponents b) and c), provided that
at least a slight, particularly a significant, nolar
excess of hydrigxy groups is present in the reaction
m xture. The thr conmponents @), b) and c) can be
reacted with w eR,-{sp-@i;“6-dg-he products ac-
cording to the i ntion im any desired sequence.
Preferably, comjonert a) is reacted sinmul- taneously
wi th conmponent b) and conponent c). The process is
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presence orn a su%ab?e catalyst, e.g. so-called Lewis bases or acids.

Suitable Lewis bases are metal hydrides, alkylides, arylides, hydroxides, alcoholates, phe-
nolates, amides or carboxylates.

Examples of preferred metal hydrides are lithium, sodium, potassium or calcium hydride.
An example of a preferred metal alkylide is n-butyllithium.
An example of a preferred metal arylide is phenyllithium.

Examples of preferred metal hydroxides are lithium, sodium, potassium or calcium hydrox-
ide.

Examples of preferred metal alcoholates are lithium, sodium or potassium methanolate
(=methylate) or ethanolate (=ethylate).

Examples of preferred metal phenolates are sodium or potassium phenolate.
Examples of preferred metal amides are sodium or lithium amide.
Examples of preferred carboxylates are sodium or calcium acetate or sodium benzoate.

Examples of suitable Lewis acids are represented by the formulae:



Exanpl es of suitable Lewis acids are represented by
the formul ae: WO 2004/ 050671 PCT/ EP2003/ 050876 -7 R
WO @8485007Ra Re” Sn=0 R6Sn, O-1-Rd Rti O Ti - O R CPCHER20RE050876
Ry 0 ORd Ro GAI-OOR Ro OB-OR or wherein R, R,
R, and Rd i ndependently of one another represent
C, - Cl8al kyl or phenyl. Cl-CBAIkyl is preferred. A
particularly preferred Lewis acid is dibutyltin oxide
or alum nium isopropoxide. The catalyst is added to
conmponents a), b) and c) in a preferred anmount of 0.05
to 10. 0% by weight, preferably in an anobunt of 0.1 to
5.0% by wei ght. The addytion of 0.5 to 2. 0% by weight
is particularly preferred. The addition of the
catalyst in an inert solvent, such as a po- lar erotic
or non-proticgsolvent, e.g. nethanol or ethanol, is
qpt i onaR~ _Thereact i GrRof conmponents a), b) and c) in
a "Penglo- hbeﬁ“idaﬁ_@d?ﬁ%ﬂho"ﬁor ex@rfpl e a nor el ar
rotic solveat, e.gO Ryl eRe0~NsOdhi| BnedB—dike
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C-CAIKYBIPEleRd APaftidhtey preferRATLWAE RLidiS Hib@Gfn oXdO6r-aliiiaNeNt s
isoDrond b) and c) aré known and commercially available or
P p%éqwe' be prepared from known and commercially avail abl e
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lar protio bt ron-matirsoleent, ®,g. methenal ot etbarbl, isioggonalret al - wor ki ng

fluids or lubricati ng greases. The invention rel ates
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Anotherf énlrb'ogiment of the invention relates to a process for stabilising the composition of
matter subject to oxidative, thermal or light induced degradation, which comprises adding

to said composition of matter at least one product as defined above.

The invention likewise relates to a process for protection against corrosion or oxidative
degradation of metals, which are in contact with functional fluids, wherein the reaction
product defined further above, obtainable by reacting the individual components a), b) and
¢), is added to the functional fluid.

Another embodiment of the invention relates to a composition comprising
A) A product as defined above; and

B) A functional fluid subject to oxidative, thermal or light induced degradation.



Anot her enbodi nent of the invention relates to a

conposition conprising A) A product as defined above;
w@na4B50621 f unctional fluid subject to oxidati VECT/EP2003/050876

thermal or light induced degradati on. WO 2004/ 050671

PCT/ EP2003/ 050876 -8 The term functional fluid

i ncl udes aqueous, partially aqueous and non-aqueous

fluids, par- ticular base oils of lubricating

vi scosity, which can be used for the preparation of

greases, netal working fluids, gear fluids and

hydraulic fluids. The conpositions according to the

i nvention preferably cogprise 0.01 to 5.0% by wei ght,

in particular 0.02 to 1.0% by weight, of the reaction

product, based on the weight of the func- tiona
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Non-aq(goifhiio S BEFED Irerighiafiost i 8GO REFBRLosPhe
which can terusedhiiot @\e areearﬂlmmdf grenses, onetal yerking fluids gedr Fleids and hyhe
draulic fRuids. and are described in the relevant literature, such

as, for exanple, in Chems- try and Technol ogy of
Suitable [gﬁgsqs,d'aeml gvorlqiy[grfpldgrg,ear[:ﬁuidp anrghhyd@ukicAlyjds Rre based, for exam-
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ty and B Bey ) T camB MRt g Pt G Eor o8 g Sap

Ltd. for QR) 8O -Rublishprs BhY. r (EENKSBN 0-216-92921-0, cf. pages 208 et seq. and 269 et
seq.; in Kirk-Othmer Encyclopedia of Chemical Technology, Fourth Edition 19689, |. 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 Petroleum London,
ISBN 0 85501 317 6; Ullmann’s Encyclopedia of ind. Chem., Fifth Completely 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).



New York, Vol. 13, page 533 et seq. (Hydraulic
Fl uids); Performance Testing of Hydraulic Fluids; R
waewnoste7and E. P. Wight, Hyden Sr Son Ltd. GBPCDRP2003/050876
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Fifth Conpletely Revised Edition, Verlag Chem e,
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423 et seq. (Lubricants), Vol. A 13, page 7 65 et
seq. (Hydraulic Fluids). WO 2004/ 050671
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conposition conprising A) A product as defined above;
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substarkdden Waeil & ofHer iUrB. Sane subst ances as descri bed above
. for the lubricants. These are frequently al so
The invesiign sglaiesalse fo amethod efimproxing the performanaeprapertios dfdybri-
cants, viHidhi cdl@hprises adding to the lubricant at least one product as defined above. The

lubricant compositions, e.g. greases, gear fluids, metal working fluids and hydraulic fluids,
may additionally contain further additives, which are added to improve further their per-
formance properties. These include: other antioxidants, metal deactivators, rust inhibitors,
viscosity index improvers, pour-point depressants, dispersants, detergents, high pressure
additives and antiwear additives. Such additives are added in customary amounts, each in
the range from 0.01 to 10.0% by weight. Examples of further additives are listed below:



The invention relates also to a nethod of inproving
the performance properties of lubri- cants, which
weowposees adding to the lubricant at | east oneCPEPIOF050876

as defined above. The |[|ubricant conpositions, e.g.
greases, gear fluids, nmetal working fluids and
hydraulic fluids, may additionally contain further
additives, which are added to inprove further their
per- formance properties. These include: other
antioxi dants, netal deactivators, rust inhibitors,
vi scosity index inprovers, pour-point depressants,
di spersants, detergentsg_high pressure additives and
antiwear additives. Such additives are added in
customary anounts, each in the range fromO0.01 to
10. 0% by wei ght. Exanples of further additives are
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tertibmfyldrblydeokyshichyipropicrgheanmetiiedediamine, N,N'-bis(3,5-di-tert-butyl-
A i e
P"r'qn}‘iﬂlpﬂwwhxﬂﬁmane 4- hydr oxynet hyl -

RQ% |Qmm ,g 7- r|oxabicyclo[2.2.2]octane 1.14. Esters
cycl ohexyl - 4- hydr oxyphenyl ) pr opi oni c

Agind amomharfmmh-yad ioprepyHp-ph@ryleyiédigiting; N&N'-ﬁpéa;@-lbﬁtyl -®. 9. the

@‘“9395.*3"?&"?‘5?'@ b"f“‘”ﬂ'%ﬁ"eﬁ‘#%’g e Bty BR Bt -,
vilpen%'a-p-a ﬁq@ne {N-Bip(d tmethykheptyl)iptberylenghol s

S”mahe N, A Fﬁit@éloﬁbxﬂlibrph&nyleﬁedldiﬁhéj @IN'@lphenyl-p-phenylenediamine,

aCI-gl (g%hﬁ-ﬂw-;%ﬁ{ h)(lg#%%é\m ’i h-}é9£r8&§,¥ H%%QWI—L%E%ERQE-
misiee N-Gh3-gimetay by r-HicpheRe-nyphemvisopdianging, Ieitmetyhoptdhbdi ani
pleeny!’d-gRenyng didmine, i-cycilidxyltNHplidnyl-p-phenylenediamine, 4-(p-tolue-

%sﬂ%%ﬁé%@ﬂ@ﬂ%y&?ﬂer :! S 'F\ly-{i )n%ﬁr%rﬁﬁa -@@?Y—Le%g/bﬁgi-&glj\erﬁglenediamine,
ginkenylbpine N-allyigiphenydminei 41§0plopl>¥y-dl¢t!eoviarbne, NapiedyK1vi t ami n
ﬁaphthyﬂu&nemm@rt-aéﬁlwéﬁylﬂﬁﬁﬁpﬁihylamlne N-phenyl-2-naphthylamine,

tedjdlﬂ)h%ﬁﬁérﬂﬁé’ le: gpp B'rb‘?-%)'t @?eneﬂ%rﬁﬁe 4-n-butylaminophenol,

di -sec-b m ne,
ﬁbwrylsmgleahenmd% mwwlam pal, d-deriesagaviaminepberioh é-octa-
déchhoylaiminbfhenol, di-(4-methoxyphenyl)amine, 2,6-di-tert-butyl-4-dimethylami-
nomethylphenol, 2,4'-diaminodiphenyimethane, 4,4'-diaminodiphenylmethane,
N,N,N',N'-tetramethyl-4,4'-diaminodiphenylmethane, 1,2-di-{(2-methylphenyl)-

aminolethane, 1,2-di-(phenylamino)propane, (o-tolyl)biguanide, di-[4-(1',3"-dimethyl-

butyl)phenyl]lamine, tert-octylated N-phenyl-1 -naphthylamine, mixture of mono- and

PCT/EP2003/050876



et hyl - 3- met hyl pentyl ) - p- phenyl enedi am ne,

N, N - bi s(1- net hyl - heptyl) - p-phenyl ene- di am ne,
woRMsAslieey cl ohexyl - p- phenyl enedi am ne, PCT/EP2003/050876

N, N - di phenyl - p- phenyl enedi am ne,

N, N -di - (napht h- 2-yl ) - p- phenyl enedi am ne,

N-i sopropyl - N - phenyl - p- phenyl enedi a- m ne,

N- (1, 3-di net hyl -butyl)-N -phenyl - p- phenyl enedi am ne,

N- ( 1- net hyl heptyl )-N - phenyl - p- phenyl enedi am ne,

N- cycl ohexyl - N - phenyl - p- phenyl enedi am ne, 4-(p-tol ue-

nesul phonam do) di phenyl am ne,

N, N -di net hyl -N, N - di - seg£- but yl - p- phenyl enedi am ne,

di phenyl am ne, N-allyl di phenyl am ne,

4-1 sopropoxy-di phenyl am ne, N-phenyl-1- naphthyl am ne,

N- tert-octyl phenyl ) - 1- napht hyl am

R@'&H@?@‘F“‘E Uiy PRy %[}?M%“'"eso'@l"ﬁ}'rea‘%fw"?ﬂ anf diglsyiafed pag-

gdighenglapines] imittwe of roanoy drdii deiielatet dodecyddiphenylamines, mixture

éf rorBUAndl o@dﬂiylé%ﬂ e @bylhsol%@&ib%rn hiAwtd) RIARERIF mono- and

ﬁlalﬂ@%}g@t%g bﬁtgfd@f‘??rg %918% ﬁé’) dnﬁ,ﬁ%%%a&l%thﬁﬂh”f’f Qeng&hazme

ahenetgglaﬁugq i'ﬂ?ﬁ‘ﬂfﬁﬁ %dll%kylafed tert-butyl tert-octylphenothiazines,
thifirelof-mappiand ldtajkh/latéd thriroety pliéretiiazines) Neilyipepbibiazihe,
RI NI l\d—teﬁﬁbh’éﬁﬂﬂ ﬂttﬁdh)iﬂidmt-ilé’tféeh\l N-bis-(2,2,6,6-tetramethylpiperidin-4-

R A e %g?éé“%ﬂafa?ﬂym%wweﬁyﬁm 2268
!Ptrgmethylvg peicinedeans) 3 ﬁ;qtr;ametawp-mp@mne

2. Fu Er QerlllXIEz%n ornanogrfn) tic stterﬁcif h}ola li')%ﬂlc acid or
th'OP'é‘Fi'C a%fti ofsaktsenl d'FlI"CL?H ﬁwnnd' Qp'msalgn"am%@ 2 A% Ritelrment

thyl¥srrdikydenotyl-3, W1 -Brdiidlfidbofre Ahd P26 Em%mﬁm&lhydrﬁxy-
3,790, MlehiBbSalRbde DUt yl /tert-octyl di phenyl am nes,
m xture of nono- and di al kyl ated non-
. Furtherneidl dpadtivatorsiesg. fontopper e of nono- and di aI kyI at ed
odecyl di phen Iamn s mxture of non
d b e eheBF DA STEroPHIREDT s

gdtriarolact- ondralkyirtinzdtiiazblas . tohitriazdie)apd dervitives/themsdines,

2,58; mmdrobe&zé}ﬂaiblﬁmwefh&hh&;sﬁedzeiﬁam& Maanishebases of

e n ted

BEPARIF o e S 5 B o eS8 ang, .
'l[ﬂi(ztﬁthéﬂhR’fyfaﬁt"@ﬂ‘eMNge’BEtﬂﬁzPI?h@Wﬁ”ﬂﬁ’??@@@mms' such as 1-

(doayldxyinpthg)bebdetriazale) 8+(1-butoxyethyl)benzotriazole and 1-(1-cyclohexyl-

B!(ybhtg{)tm{}{nazto%traphenyl | , 4- di ami nobut - 2- ene,
_6 tetramethyl pi peri di n-4-

£ e
=

Y- lnazatas epio3-alkyl (or aryl)-1,2,4-triazoles, Mannich
Bés‘és 621,24 @lafbléseédcﬁaﬂ{W(h-léthplﬁé)dyl)’énﬂncﬂne‘iﬂy)]-ﬁi elaRALR;

%lké(y%kyg 1t2télte‘t}r;|e§az§ :19 p%glpe -bgtg%}}éjnﬂlb?ag-tnﬁ;ole a]%lated 3-amino-

Anditezoleant s: al i phatic or aromatic phosphites, esters

3.3. Pﬁudatzhlb‘agﬁv@ﬁx%ﬁ'théth?l@hé&sﬁ?’-und&&l Q%ﬁ\ﬁﬁﬂlddﬁol@f:blg(h@r salts
arbam c or i ophosphoric acid, 2, , 12

of dithiocarb
methyRimidazol-grylicabingloetyhetbRroxy- 3, 7, 11-tri thi atri decane
34. § gng%@%rﬁngé_[@ltér&&%?l %é%ghdéz %§Qb@¥&%ﬁﬁu¥zae 2.5dimer-

erei: 1 Bdiasfiazole, Yydimergaptehspzattiadiagqle apghdervativesbiplsd.Sind
tield@ethylheyl)arhiveraailiyl]-13.4vbiadiagplicRenez ot r i azol e,

, b-di nerc obe zotriazole, 4- or .
35 BnocomAEh SHIHDGIEEP B Ay, SRS gnd sats
therepf/at i ves t her eof ,.

4. Corrosion inhibitors




4,5, 6, 7-tetrahydr obenzotri azol e,
5, 5' - net hyl enebi sbenzotri azol e; Manni ch bases of
wheeanswirazol e or tolutriazole, such as PCT/EP2003/050876

1-[di (2-et hyl hexyl am nonet hyl )]tol utri azol e and
1-[di (2-et hyl hexyl am nonet hyl )] benzotri azol e;
al koxyal kyl benzotri azol es,. such as 1-
(nonyl oxynet hyl ) benzotriazole, 1 -(1
- but oxyet hyl ) benzotri azol e and 1-(1-cycl ohexyl -
oxybutyl)tolutriazole 3.2. 1,2,4-Triazol es and
derivatives thereof: 3-alkyl (or aryl)-1,2,4
triazoles, Mannich bases of 1,2,4-triazoles, such as
1-[di (2-ethyl hexyl)am nomethyl ]-1,2,4 triazol e;
alkoxyalkyl 1,2,4-triazoles, such as

‘I)_%,2m4 trlgz?le

¢a >
lsyenvlsuremlh w@ﬂﬁsﬂ |p§r(ualeefnr§éhey¢of mthmqlnyllsa dnlsmzwre&ycarbox-
Picskitdparigitafiide brdilyR afd alkenylsdcific BEIR) U-neiphendidtetic 3. 4.
g«% QW( g%lﬁ)%}%{ttﬁgycgn%f)gj 9%%%' dubh QQMQ%Q%cetlc acid, dode-

1 aZzo

{9%? c& G g0} zfﬂfl aoige éalts thereof and furthermore N-oleoylsarcosine,

soraitad mvemdeasﬂ, be nenbthianaiel ialkemylsgcdnimantivdrides eigvdesiecenyl-
sdteinie @htiydddeD2-(2-carboxyethyl)-1 -dodecyl-3-methylglycerol and salts thereof,

A g%ﬁglg%r(s%%ﬁ Oyt s%ﬁ%%@w@r\éﬂlmta@ Sk 4-thi adi azolin-2

no conpounds

Sabhenydohtdining poragvhdenedi am ne, sal i cyl ami noguani di ne

and salts thereof 4. Corrosion inhibitors WD

4.2.1. Jestiary gipbeie andeyriopliphalisamines grdsarine;salfs of organigand inorganiels |

titids, e.gadliselnlle alkpdnahordunt ¢ashoxylates) endstalttiesmera d - NFyjsRihges:
arogfetr@i)éﬁihoqunqor@l{,hed@yﬁﬂg‘gaaw| nic acids and parti al

esters thereof wth al'Cohols, diols or hydroxycarbox-

4.2.2. Heeocwlic aspownls.td.qbubstituige snidszolmek grid-oxaavtines, e.g. 2-hepta-

5.

IP’

7. P

8. D

©

AR (ShrdxPdtyl)RGdaddine 4- Nnonyl phenoxyacetic acid,
al koxy- and al koxyet hoxycar boxylic acids, such as

Sulghiteonidiningycampaeuinds: hariud dlmmeaphﬁybmsybmmm,w)amemet:o—ac| d
leurd BdipRAAtEs; afythioSubdiitkcaRiiphafd¢hriouylic BEBL S 6rs of aliphatic 2-

sulplNa&kb%&}fel:%é}EsCé?ﬁ' Eﬁgth S9' bi tan monool eate, | ead

nat e TSucci ni ¢ anhydri des, e.g.
|scﬁb§|m jmp_rovstscpdlyabmlaﬁﬂ,fp)blvmbtﬁla:rylates vnnylpyrrolldonelmethacry-
Iate%o;(o%/nfé?é' B&%)Hgip!}}}’dnﬁuo essdléﬁ‘jtc%l@aerscgtprghel

s’ an
mp?'?"?’%‘f‘r?ﬁ&?)t %[Fn ne sal ts 4 2 Ni t r ogen- cont ai ni ng

QLHESsanté: p%Iy('|=ne’ch-‘)-&,rrylilélté%r ¥ihferleRARE éc@ta@?:gpolymers alkyl q

P°'V3ﬁ kg L e o e e e BB o

ls@ah@@k&iaﬁ%& %ﬂteﬁﬂuﬁﬁﬂnms%r édly[bbkehbléikﬁmﬁl%eQXSblybu-
fe"v&*é?%%g"m‘%é%%%oﬁans rddgeioh SR, bé’éaer@m HpisF ik
pheﬁﬂﬂe%xazollnes e.g. 2- hepta decenyl -
High Sr%ss'i%da’ni?’ééﬁﬁ?egé’édhﬁi@s%?pﬂhﬁ- D% halogen-containing compounds, e.g.
chlorinated paraffins, sulphonated olefins or vegetable oils (soy bean oil, rapeseed oil),
alkyl or aryl di- or trisulphides, benzotriazoles or derivatives thereof, such as bis (2-ethyl-
hexyl)aminomethyl tolutriazoles, dithiocarbamates, such as methylenebisdibutyl dithio-
carbamate, derivatives of 2-mercaptobenzothiazole, such as 1-[N,N-bis(2-ethylhexyl)-
aminomethyl]-2-mercapto-1H-1,3-benzothiazole, derivatives of 2,5-dimercapto-1,3,4-
thiadiazole, such as 2,5-bis(tert-nonyldithio)-1,3,4-thiadiazole




5. Sul phur-cont ai ni ng conmpounds: bari um

di nonyl napht hal enesul phonates, cal ci um petro- | eum
w@iophswat es, al kyl t hi o-substituted ali phati c PCT/EP2003/050876

carboxylic acids, esters of aliphatic 2-

sul phocarboxylic acids and salts thereof 6. Viscosity

i ndex inprovers: polyacryl ates, polynethacryl ates,

vi nyl pyrrolidone/ net hacry- |ate copol ynmers,

pol yvi nyl pyrrolidi ones, polybutenes, olefin

copol ynmers, styrene/acrylate copolyners, polyethers

7. Pour point depressants: poly(neth)acryl ates,

et hyl ene-vi nyl acetat e.¢ppol yners, al kyl

pol ystyrenes, fumarate copol yners, al kyl ated

napht hal ene derivatives 8. Dispersants/Surfactants:

10. Sud%?l b(SrernI i": de C npl()@yt];'lc%}ej?n%/(vggﬁgv%g@rgge% oil,
pRwispe;fais, dmines: Etmhawamalﬁﬁ; ersiated EMA©0DE5 497

1.8 e%lg Itl\%t (?gr useé i V\[a% oprrn%ts rﬁflcgac:lgﬁﬁ?rﬁgang g%%‘u%@%?d ditives:
111, EhkiRiies: %ﬁaemlﬂﬁhﬁh% alﬁHb@ B&bﬁ%& Sayd%!/&iﬁylét‘éﬂ th[y amlnkes

T xaaﬁﬁ.@mrsc&s&@e;u‘sgxn@san oil, rapeseed oil), alkyl or
ary

di- or trisulphides, benzotriazol es or

11.2. Beffdra akanoldnirdeber eof such as bis (2-ethyl -
hexyl ) am nonet hyl tqutrlazoIes di t hi ocar bamat es,
11.3. é@@ﬂ%?aﬁ%ﬁshtyﬁaﬂwgd"ﬁﬂwwhmes mpEholigey spdivra pyidinethiol

11.4. %{ bl Is 8 inrover n?e[lc(ﬁﬁrpéu?{)kﬂgn%% aﬁ:%é%'m <ul p'}a(t_)esas 1-[N,

Said cohtpaneBtsizamBeddiadad Eh,e Ib2iEdr adrhpesitiordih a manner known per se. It

is also p%ss'i_b'!éjﬂo Q@thgncln e'or at@cgﬂéh g&(ﬁél\g 2 g@q wﬁ‘%h can be di-

{ i i)
luted téb&&?"é%‘é’é‘%"s gc?d@ “*f%a'IZE@CC°§U!§!s‘Pé'?Fé§§‘"FeJr
requiremenitici ng t he coeff|C|ent of friction: lard oil, oleic

acid, tallow, rapeseed oil, and sulphurised fats,
Exampileéses. Further exanples are stated in EP-A-0 565 487

11. Special additives for use in water/oil netal
Abbreviglians:essi ng and hydraulic fluids: 11. 1 Enul sifiers:
trol;un1sul honates am nes, such

AQ: an oy nyrax{q(s) b&)hpﬂlgg poing df: Ifqyﬁil chromatography,
TAN: toal ptﬁthtenkmcfmy@%/abytsawcesltﬂmcr&se Buf fers: al kanol am nes

E Il .3. Biocides: triazines, thiazolinones,
ngg%iisnitronethane nor phol i ne, sodi um pyri di net hi ol

6.02 @Jmeman.m.sm Iaéléﬁ%'m' rnam\sss.% ad @ ¢6 b RS LPIIONBIES

Sai d nents c adnlxed
©.623 't“oﬁjt” ‘R?E'Fut{fﬁ’u%yiﬁﬁy&(? I‘FE?R%’P? ro?)'ﬂ"'f ?lc F‘fﬁﬂ il i#o‘%ﬂ per se.
(0.574 mpl) 3G t-bytdd-hydrosy-frmethytphenybprapieniq adidbmetbyltestar €7.8Y9 a
(0.597 moh) sarbttarb! Eai@8) wad FBEKG @324 Wid)ahiodiahylére gllicol. THetngIgl t O
ture is sEnl?@d 68k §tnlt7b-albb°@n§1d9rfred1'.r§ ;grngur%1 I'Aﬁelch%E)ﬁ Do QA% era-
ture ther__rx\gr qua rg da ssoqved in 5‘(% ml pe%rol(eeura gt er( .p. 60—9 (e.), neurtlglngd with

some aqueous CltrlC acid and washed with water. After evaporating the solvent under re-
duced pressure and drying to constant weight in vacuo a yellowish oil is obtained.

Refractive index of n,: 1.5157; Elemental Analysis: C: 72.77, H: 9.85, S: 2.62 [%, found];
LC: 55.3% phenolic monoesters, 36.1% phenolic diester of thiodiethanol, 3.3% phenolic
monoesters of thiodiethanol, 2.9% phenolic methyl esters.

Example 2:

1.71 g (6.9 mmol) Manalox®1 30 catalyst (85% alumium isopropoxide in petroleum distil-
lates) are added at 95 - 100°C to a pre-dried mixture of 292.4 g (1.0 mol) 3-(3,5-di-t-butyl-



Abbreviations: AQ antioxidants, h: hour(s), mn:
m nute(s), bp: boiling point, LC liquid

w@ booatsiteogr aphy, TAN: total acid nunber [ng KOMDEP2003/050876
Visc: viscosity increase Exanple 1 6.02 g (0.016 nol)
l'ithiummmethylate (10%in nmethanol) are added to a
m xture of 182.22 g (0.623 nol)
3-(3,5-di-t-butyl -4-hydroxyphenyl ) propionic acid
net hyl ester, 143.62 g (0.574 nol)
3-(3-t-butyl - 4- hydr oxy- 5- net hyl phenyl ) propi oni c acid
nmet hyl ester, 77.75 g (0.597 nol) iso-octano
(Exxal (r)8) and 39.59 (;14.0. 324 nol) thiodiethyl ene
glycol. The m x- ture is stirred for 6 h at 170-180C
under reduced pressure. After cooling to roomtenpera-

ture the raw product is | ved in 300 mi | eum
-tycros BB igonioh kR i 4 65 Ul g e octapmuse b b
30.0 g @246 imol) kipdiethylenewlysolcthevmixthre\gestiegd undpr requced pressurafdrng
6 h at 15688 60°Claki@ itt 180 R USA°C i -an ddidittshall -5 K. After @BFhgto Y511y 12.0g

Flltrol®‘69§®§ﬂ% d@fdeggtclail B M@eguﬂe% %’&Wﬁﬁ&rﬁkéd @Etuﬁaé?ed
]

reducecgpres?fgt \srer 30 rﬂ@ t@yon@np QF I@ze gfpéﬁfﬂﬁ 0 Grﬁ 13§§y 3%5 W

filter paghendet pr@ssmatdég‘tceans} a “9& Y!%\Apﬁh@ﬂ ol Obtﬁlr&dest er of

hi.odi et hanol 3% 0 er
Lc: 549 170 b moncsse SHIETE ook ppB Flelid pibciastpnpl 1 o
-0.6% Phwl'fgm?@egermﬁmc)d'%nw %;Q cﬁ)si@,mwee@hcmw este8% % al umi um
I sopropoxide in petroleumdistil- |lates) are added at
95 -100C to a pre-dried m xture of 292.4 g (1.0 nol)
Examplg3: 3 5-di-t-butyl WO 2004/ 050671 PCT/EP2003/050876 16

onlc aci.d et hyl Ler 68.6 g
This exdfpo sk %f PalprbRicaRls ek e gy (o 246
phur-copifining aqtieyddasts ikxpmples ‘g@ fps stapifiseryinqiereils. s stirr ed

3.1 AS'I"MIIg g@# Etchgaﬁéj tg (rjoerscgr%sf\elFrflegsrang QXIH%IORTSE Elhty %)fd?aﬁl?c Qs égoc
aircraft fubipe epgingjiubrigags and ogher bighkrefiaedriler ade 13 clay is
To test ﬁ{!gﬁﬁox glﬁepekgrmgﬁée%ig ket Ao%'o&?ornec?ﬁtg%né (ﬂgl.?lg ?P%ngﬂf%

phur-confainingedg s aoingestin g pelyalpiagisin,RAG, Durfsvv%vntb%)
oil is cauriad eut frr7@4sat i &1 °Gwith 20Gvan sl | @r der [y Imtthe prletenvd of fiveometali s
test speGifed loﬂ%dAg, ACMgRthd Cu: Afé?th@%m BRb the fE&"iﬂ@&in@ﬁ@n of?tﬁe 0 -

. 6%
aged mf“gasge( A §§ &%%%ﬁnﬁdéhg gél(? El?rﬁtg)er a&cj]tthg gérgc%nlg Q@&Hﬂ op\gs%%s(%/ in-
crease, é'HBSP% gengralied gnd the cerfosion pfithemetal tast spagimencThggsults are
reported inTablenat es t he perfornmance of one-step synthesis
i quid phenolic sul- phur-containing antioxidants
[Exanpl es 1 and 2] as stabilisers in notor oils. 3.1
ASTM D 4636: Standard test for corrosiveness and
oxi dation stability of hydraulic oils, aircraft
turbi ne engine |ubricants, and other highly refined
oils.



To test the antioxidant performance of a test
conposition containing liquid phenolic sul-

w@baoroswnt ai ni ng addi ti ves, an agi ng test in NREL/EP2003/050876

pol yal phaol efin (PAO, Durasyn(r)) synthetic oil is
carried out for 72 h at 191 Cwith a flowof 51 air
per h in the presence of five netal test specinen of
Fe, Ag, Al, My and Cu. After the conclusion of the
test the condition of the aged oil is assessed by
measuring the acid nunber and the percent anount of
viscosity in- crease, the sludge generated and the
corrosion of the netal _{est specinen. The results are
reported in Table 1. WD 2004/ 050671 -17 Table |
PCT/ EP2003/ 050876 AO Conposition Test Test Tested
Conpo- Conposition Ref. 1 *Ref. 2*Ref. 3*
Table@onponent ssition 12 DURASYN
166Bal anceBal anceBal anceBal anceBal ance | RGANOX

AO Gogrposition0. 3. J@st30|. 3 | Teglanet { rRef. 3910. 1L 20. 10. RE. 3¢
TestddRGANOX |_13Q3;,,90_30C3,3,705h5;,%\|0x 10354' 0. 30. 138 | RGANOX
C 13005' 0. 03% anpl e 10, 3 Expnple 20.3 Resul s A TAN
OmMPRASROH g] 65887 d/14. 86.%53. 4/ P. 63. 2 |A Visc 40C

DURAOMNG1683. 325 BBlaka. |65 Ralddét 5/ P Baldrkd. |8 Baketge [| nEplahE0

R SR 9B H4--8126724-30— P64 Referential

IRGA&()Jr)r(D*I%gi Coh 0.3 0.3 0.3 0.3 0.3

Irgamet® 397 0.1 0.1 0.1 0.1 0.1

IRGANOX L1357 0.3 0.127

IRGANOX 1035” 0.3 0.138

IRGANOX 13007 0.035

Example 1 0.3

Example 2 0.3

Results

A TAN [mg KOH/g] 6.8 3.0/4.8 6.5 3.4/2.6 3.2

A Visc 40°C [%] 23.3 25.8/23.6 517 | 10.5/21.1 17.8

Sludge [mg/100 ml] | 19.2 9.8/14.8 12.6 72.1/30.3 61.7

“Referential Composition
YIRGANOX L57 (alkylated diphenyl amine antioxidant):

one of R and R’ hydrogen, the other one tert-butyl or octyl; or both R and R' tert-butyl or octyl
2IRGAMET 39 (tolutriazol based metal deactivator):

JIRGANOX L135 (liquid ester type phenolic antioxidant):

(o]
HO CH;CHTLO-R

“IRGANOX 1035 (solid dimeric sulphur-containing ester type phenolic antioxidant):



"1 RGANOX L57 (al kyl ated di phenyl am ne antioxidant): H
one of R and R hydrogen, the other one tert-butyl or
w@eidnghsoeor both R and R tert-butyl or octyl BECRERNET050876
39 (tolutriazol based netal deactivator): 3'1RGANOX
L135 (liquid ester type phenolic antioxidant): 0 H O -
- -, , 111/ ~" CH CHI1 OR "IRGANOX 1035 (solid
di meri c sul phur-containing ester type phenolic
anti oxi dant): WO 2004/ 050671 PCT/ EP2003/ 050876 -18 O
HO-{ ~ _CH2 CH 11 OCla CH2 S 2 "I RGANOX 1300: O HO'
~--CH2 CH 11 OCH3 There is no significant corrosion
of any of the netal testgspecinen tested. Referential
Test Conpositions 2 and 3, which contain 0.3% and
0. 138% of the phenolic sul phur-containing antioxidant
| RGANOX 1035, produce hi gher anounts of sludge. The
amount of Bl ud | ow iy the testy conpositions
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3.2 Depgosibtébtt S are re- ported in Table 2. 3.2 xidation Test

HPDSC
The Hot Tube Test is an analysis of lubricant effect on diesel engine scuffing according to S.

Ohkawa, et al., SAE Technical Paper Series, 840262, Detroit /USA 1984. An assessment of pis-
ton deposits, oxidation and detergency effects associated with an oil formulation is made by
slowly feeding the oil together with compressed air through a heated glass capillary tube.
The oil flows through the hot glass capillary tube while wetting the inner wall of the tube
and forming lacquer. Tests are run for 16 h at a temperature of 248° C. At the conclusion of
the test, the tubes are washed and rated for cleanliness. A scale of 0-10 is used to rate the
tubes with 10 being completely clean and 0 being completely blackened. The results are re-
ported in Table 2.

3.2 Oxidation Test HPDSC

High-pressure differential scanning calorimetry (HPDSC) is used to determine the oxidation
stability of oil formulations and additives. A small quantity of formulated oil in an aluminium
pan is placed in a test cell, which is pressurised with oxygen to 150 psi. The cell is heated to
a190°Cand held at that temperature until an exothermic reaction occurs. The extrapolated
onset time is determined and reported as the oxidation induction time for the formulation.
The results are reported in Table 2.

3.3 Viscosity Increase Test (Ciba Viscosity Increase Test, CVIT)

In the test according to G. A. Mazzamaro, et al., SAE Technical Paper Series, 940793, De-
troit/USA 1994 a formulated oil containing additives is mixed with hydroperoxide and soluble



Hi gh-pressure differential scanning calorinetry
(HPDSC) is used to determne the oxidation stability
w@boosiososfor mul ati ons and additives. A small quBECIT/EP2008650876
formulated oil in an alum nium pan is placed in a
test cell, which is pressurised with oxygen to 150
psi. The cell is heated to a 190C and held at that
tenperature until an exothermic reaction occurs. The
extrapol ated onset tine is determned and reported as
t he oxidation induction tinme for the fornulation. The
results are reported in Table 2. 3.3 Viscosity
Increase Test (Ciba Visppsity Increase Test, CVIT) In
the test according to G A Mazzamaro, et al., SAE
Techni cal Paper Series, 940793, De- troit/USA 1994 a
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increase is determ ned as a neasure of the oxidative
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Tested able 2.{ Table_ 2 go Conpokition [Test Tept Testled
ested Conposi t]i GAPEILOMPEHoRer . 1% Ref. 2*RBf. 3*Ref. 4*
Compo@wisponent s1217 2
[T} NDal L W aYal |l anmaacDlal AnA~A~DR] A A~ sannl A
MTX_-I = al|al \VAD ol < T \NAVAwE ™ oy) TG C— AT T C
110 ExArpr i () (RSO 1082 h P06R 1| | HRRON Bamnce
Examplg 35" 1. (0. 49-0 RGANOX 1300[ 0. 10 Results Hot Tube
Exampl&BPOSTT 1.0
IRGANOX L135? 1.0 041
IRGANOX 1035* 1.0 0.49
IRGANOX 1300” 0.10
Results
Hot Tube Deposit 5/4.5 5/4 3/3 4/4.5 4/5 3.5/4
Test [rating]
HPDSC, induction 68/71 54/54 33/30 52/53 61/62 56/53
time [min]
VIT [h] 110/102 79/88 33/33 74/75 124/114 98/98

“Referential Composition
MTX-1 is a SAE 30 CE quality level heavy-duty diesel base formulation. It contains dispersant, deter-

gent, antiwear and antifoam additives but no supplemental antioxidant.
’IRGANOX L135: see Table 1
“IRGANOX 1035: see Table 2
JIRGANOX 1300: see Table 3

There are some improvements over the base formulation, referential formulation 1, as shown
by the Test Compositions 1 and 2 in the various tests. The test compositions are, in general,
more efficient and perform better than the Referential Compositions 2, 3 and 4.



5/ 4.55/ 43/ 34/ 4. 54/ 53. 5/ 4 Test [rating] HPDSC
i nduction 68/7154/5433/ 3052/ 5361/ 6256/ 53 time [m n]
wW/R0D4 0506110/ 10279/ 8833/ 3374/ 75124/ 11498/ 98 Ref PCERP1083/050876
Conposition 2'MIX-1 is a SAE 30 CE quality |evel
heavy-duty di esel base formulation. It contains
di spersant, deter- gent, antiwear and antifoam
addi ti ves but no suppl enental anti oxidant. 3' | RGANOX
L135: see Table 1 ''IRGANOX 1035: see Table 2
11 RGANOX 1300: see Table 3 There are sone inprovenents
over the base fornulation, referential formulation 1,
as shown by the Test Cmmpositions 1 and 2 in the
various tests. The test conpositions are, in general,
nore efficient and performbetter than the Referentia
Conpositions 2, 3 and 4. WD 2004/ 050671

Claim®CT/ EP2003/ 050876 -20 Clains 1. A product obtainable
by reacting a) At |least one conpound R, 0 HO -(

1. A product-dbtabiSbfireatling- u- O- Y (1), wherein one of R and R2
i ndependently of one another represents hydrogen or a
3B lerst ene eeppodnsl ect ed from the group consisting of
C, - Ci18al kyl g, phenyl, (C, -C, al kyl), 3phenyl,
phenyI-C,-C37 I, (C -C, aPkyl)1_3phenyl - C - C3al kyl ,
CS Cl2cycha :<@ &Ag ) eoHcadkyl ), 308, Cl2cycl oal kyl ;
and the ot hep=®ne represents a substituent sel ected
fromthe grdup ®nsisting of C, -C salkyl, phenyl,

(C -C al kyl) 1. 3phenyl, phenyl-C, -C3al kyl ,
(cwhereig| ky| ) 7_3phenyl - C, - C3al kyl, CS Cl2cycl oal kyl
an g C oal kyl . R  represent
T
_e@ﬁgpq&ﬂ ffoném group consisting of C,-C alkyl, phenyl, (C,-C alkyl), ,phenyl,
phenyl-C,-C,alkyl, (C,-C,alkyl), ;pheny!-C,-C,alkyl, C,-C,,cycloalkyl and

(C,-C,alkyD), ,C,~-C,cycloalkyl;
and the other one represents a substituent selected from the group consisting of

C,-C,salkyl, phenyl, (C-C,alkyl), ;phenyl, phenyl-C -C.alkyl, (C,-C,alky!), ,phenyl-
C,-Calkyl, C,-C, cycloalkyl and (C,-C,alkyl), ,C,-C, cycloalkyl;

R, represents hydrogen or methyl;
Y represents hydrogen or C,-C_alkyl; and
m represents zero or 1; with
b) At least one compound
R,-OH an,
wherein R, represents C -C,alkyl; and

c) At least one compound

HO\r/\S/\W/OH (my,

R5 R5'

wherein R and R, independently of one another represent hydrogen or
C,-Caalkyl.

2. A product obtainable by reacting



mrepresents zero or 1; with b) At |east one conpound
R OH(lIl), wherein R represents C, C25al kyl; and c)
wWG@\0okessrl one conpound HO ~, OH (I11), I R wheP€&l/RPRN3/050876
and R5' independently of one another represent
hydrogen or C,-C alkyl. 2. A product obtainabl e by
reacti ng WD 2004/ 050671 PCT/ EP2003/ 050876 -21 a) At
| east one conpound (1), wherein one of R and R2
represents nethyl or tert-bu- tyl and the other one of
R, and R2 represents tert-butyl; R3 represents
hydrogen; Y represents C, -Co6al kyl; and mrepresents
zero or one; and b) At.jpeast one conmpound (I1),
wherein R represents C, C,,alkyl; and c¢) At |east
one conpound (I 1), wherein R5 and R represent

h)y% {%gs?one comlgrgsuna0 @O dl'l\J Céln c\?\%to?g Q gﬂtgp%zfenga e&l{yﬂgﬁ?‘)&bu-
af' aadihe sthepeneef R@r\d £ERresspts tqrsvtrutﬂriﬁ representstiydiogem¥ of
R, repmserf®C, F(Qgikyeaemtrﬁre;traehts b gt aneRdr epr esent s
dr ogen; represents nethyl and mrepresents zero;
B¢ G5 it cmpav el wBerH BB e ool 7dh R

conpound
O S oS et e e e e eger

3. Appdodobhinatilé By Radkhg by reacting a) A m xt ure corrprl si ng
a compound (1), wherein R, and R2 represent
e At legst pRA compgundy Bpwheseimene df fand Berepresentsampathvbenters-bu-
metyhyhd tha dther srejpf R:ad R Srepgresets terrtslityl R; aspreeantichyllogen; Y
Vm%p?éséhtplﬂ@thﬂfan&am r@&@saﬁ@z&@%&sems methyl and the

other one tert-b . R3 represents hydrogen; Y
be pt lesstotexompbimd (II)awdera‘n Reppree CsCzakyband and b) At

o &l W7 SRR refeln o erefarsmtauﬁrég%eﬂ?
4. Ap?@fﬁ@d’t‘ébtﬂmﬁﬁeé&{‘r@ﬁﬁ represent hydrogen.

nposition conprrsing A A product accor d| ng to claim
5,) A&ﬁlﬁture comprising a compound (l), wherein R, and R, represent tert-butyl; R,

represents hydrogen; Y represents methyl and m represents zero; and

A compound (), wherein one of R, and R, represents methyl and the other one
tert-butyl; R, represents hydrogen; Y represents methyl and m represents zero;
and

b) At least one compound (ll), wherein R, represents C-C, alkyl; and
) Atleast one compound (lll), wherein R, and R,' represent hydrogen.
3. A composition comprising
A) A product according to claim 1; and
B) A functional fluid subject to oxidative, thermal or light induced degradation.
6. A composition comprising
A) A product according to claim 1; and
B) A base oil of lubricating viscosity.

7. A process for preparing a liquid mixture of phenolic sulphur-containing antioxidants,
which comprises reacting

a) At least one compound (I), wherein R,, R, R,, Y and m are as defined in claim 1,
with



B) A functional fluid subject to oxidative, thermal or
i ght induced degradation. 6. A conposition
w@owpiossrng A) A product according to clai m 1;PErEP20B)/050876
A base oil of lubricating viscosity. 7. A process for
preparing a liquid mxture of phenolic
sul phur-cont ai ni ng anti oxi dants, which conprises
reacting a) At |east one conpound (1), wherein R' R2,
R3, Y and mare as defined in claiml1l, wth WO
2004/ 050671 PCT/ EP2003/ 050876 -22 b) At |east one
conpound (Il), wherein R is as defined in claiml;
and c) At |east one caompound (I11), wherein R5 and RS
are as defined in claim1. 8 A process for
stabilising a conposi ti on of matter subject to

oxi dati ve, thermal in uced radati on,
U et gonRQued gBd’?"?“r’Qe"{ 'Ssaéfiﬁﬁnfgﬂ’pfg’@? i®d of matter
Gt A 1886Ine 08HRpounl Q) WherdiR ROANAIRN Arelad d&indd i clhim 1.

8. A process for stabilising a composition of matter subject to oxidative, thermal or light in-
duced degradation, which comprises adding to said composition of matter at least one

product according to claim 1.



