WD 2006/ 053858 PCT/ EP2005/ 055934 Benzotri azol e conpositions The invention
relates to novel benzotriazole conpositions conprising m xtures of
benzotria- zoles and N-substituted benzotriazoles, the process for preparing
N- subst i t utveol 200enz33sg | a- zol es and a net hod for |nprovingnmhemtmﬂwkional
properties of lubricants, hydraulic or nmetal- 5 working fluids or coating
conpositions. Additives, which can be used as netal deactivators display
their protective action in func- tional liquids, such as mneral oil or
fuels, by deactivating the nmetal ions, such as copper or iron, contained
therein. These. fal | g8, gan have catal ytic effects in undesired oxidative
deconposiEﬁ%ﬁﬁ%ﬁégéQggg—@%—ﬂineral oil or fuels. The protective action is
expl ained by the 10 formation of filmlike |layers on the surface of netals
or by conplex formation with netal ions. EP-A-365 476 discloses
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object is 504‘11 é@é@ﬁ'ﬁd?ﬁ’d‘é bepeaiEazole QRMPRLAdSH, which relates to novel

benzotriazol e conpo- sitions conprising nxtures of benzotriazol es and
N-substituted benzotriazoles. Thed @L nNrelates to a conposition

conprising A) A mixture consisting? t%@lAQﬁRof: WO 2006/ 053858
PCT/ EP2005/ 055934 N AN

Wherein R, represents C;-C,, straight or branched chain alkyl; and

R; represents C;-C;, straight or branched chain alkyl interrupted by one or more O-atoms or
15 represents Cs-Cq Cycloalkyl;

and lubricant compositions comprising these benzotriazole compounds.

Owing to their volatility at high operating temperatures of machines, metal deactivators of the

triazole type are problematic. Because of high temperatures, in particular in internal combus-

tion engines and turbines, which are exposed to oils and fuels, the deactivator concentration
20 canrapidly decrease with a corresponding reduction in the protective action.

It is the object of the invention to prepare, from readily obtainable starting materials, such as
tolutriazole (TTA), alkyl aldehydes and cycloalkanols, additive components which can be
used in lubricant compositions as metal deactivators, possess improved solubility and, in
functional liquids, have lower volatility than tolutriazole itself.

25 This object is achieved by the present invention, which relates to novel benzotriazole compo-

sitions comprising mixtures of benzotriazoles and N-substituted benzotriazoles.

The invention relates to a composition comprising
A) A mixture consisting essentially of:



-2- a) A benzotriazole conpound: N R1 | J~4C OR2 (1), N HR3 Wierein R
represents hydrogen or Cl-C4al kyl; R2 represents a substituent selected from
the group consisting of C -C, 2al kyl, C5- 5 Crcydoal kyl,
(Cl- 4al kylwo 2086shsssgecycl oal kyl , C5- C7cycl oal kyl - C, - C4al ipdyepbdsiosdess )| R, '
(A (CH2)2.30 (CH2.30a ~CH2.3) O NR33 and N NN\ (B), -(CH 2)1-0-CRN
3 Wierein R1' is as defined as Rl; The_pndex a represents a nuneral froml
to 10; and 10 The index n represents a nunmeral from2 to 8; and R3
represents hydrogen or a substituent selected fromthe group consisting of
C - Cl2al kyl, C5-Crcycloal kyl, (Cl-C4al kyl), 3C5-Crcycl oal kyl
C5- C7cycl oald)yA-bénzoti@atalekopmpopikkny| , phenyl - C - C4al kyl ,
(Cl-C4al kyl') 1- 3phenyl and (C, - C4al kyl \1-3phen- yl-Cl-C4al kyl; 15 b) A
benzotriazol e conpound: R1 jN (11 M Wherein R represents hydrogen or
C, -C4al kyl; and, optionally, 0'31 i COL@.Rgorrpouar)d: NON H

N AN

Wherein R, represents hydrogen or C,-Cjalkyt;

Rz represents a substituent selected from the group consisting of C,-C;.alkyl, Cs-

5 Cicycloalkyl, (C4-C,alkyl),.3Cs-Crcycloalkyl, Cs-C;cycloalkyl-C4-Cialkyl,
N
N/
H/(CD‘&' *)
~(CH,), ;0~(CH,_,0),-(CH, 4)-0-—/c N
Ry and

N
/
N
R L]
—(CHz)n-O—E/‘N<)©> ! (B),
R?./

Wherein R, is as defined as R;;

The index a represents a numeral from 1 to 10; and
10 The index n represents a numeral from 2 to 8; and

R; represents hydrogen or a substituent selected from the group consisting of C;-
Cizalkyl, Cs-C;cycloalkyl, (C-Caalkyl)s.3Cs-Crcycloalkyl, Cs-Crcycloalkyl-C-
C,alkyl, phenyl, phenyl-Cs-Csalkyl, (C+-Caalkyl)i.sphenyl and (C4-Caalkyl)isphen-
yl-C,-Caalkyl;

15 b) A benzotriazole compound:

Wherein R, represents hydrogen or C4-C,alkyl; and, optionally,

¢) A triazole compound:



RIN GO R2 (111), R3 WD 2006/053858 PCT/ EP2005/ 055934 -3 Werein R
represents hydrogen or Cl-C4al kyl; R2 represents a substituent selected from
the group consisting of C, -C, 2al kyl, C5- Crcycl oal kyl,

(C, - C4al kylwp 200685383 ycl oal kyl , C5- Cr/cycl oal kyl - A - C4al KRAT/EP2BHSOB59G4

-(CH2) 2a0- (CH2.30),-(CH2.3)-~ XN RL ( ) and ~N-(CH2)- OR-3~ H- R"' (0) 5
Wherein R' is as defined as Rl; and Thg-index a represents a nuneral from1l
to 10; The index n represents a nuneral from2 to 8; and R3 represents
hydrogen or a substituent selected fromthe group consisting of Cl- 10

Cl2al kyl, C5- C7c\xldoal_ kyl, (C, -C4al kyl),_3C5-Crcycl oal kyl, C5-Crcydoal kyl -C, -
C4al kyl , phenyl, bﬁ'@"ﬁ%@mﬁ$ Rydrogener Cefadliy)1 ) 1- 3phenyl and

(C, -C4al kyl ) 1- 3phenyl - C1-C4al kyl; B) A functional fluid selected fromthe
G oup cona bt 1 nerPPiEseRTs 2Py s FOT Gia TGP COrsioHo s IO Ga 5 and
coating agents. GydoatkylqCsCralkyi)i {CsaCrbyutbalikyh Cs-@cyicloalky@elalkyh rel ates to a
conposition conprising A) A mxture consisting essentially of: a) A

benzotriazol e conpound: N- R i " N (I'), N@- i'Ma\(P?(C)l" H Ra R \
NN-H R3 () O Werein _R(Cﬁzggé_?a%rgbi_(g%g{_gq/w R C4alkyl ;
Ry and
N2 N o)
H_x TIR; ()
—(CH,)—0—-C
RO

5 R}
Wherein R¢' is as defined as Ry; and
The index a represents a numeral from 1 to 10;
The index n represents a numeral from 2 to 8; and

R3 represents hydrogen or a substituent selected from the group consisting of C;-

10 Cizalkyl, Cs-Crcycloalkyl, (C,-Caalkyl)1.3Cs-Crcycloalkyl, Cs-Crcycloalkyl-Cs-
Caalkyl, phenyl, phenyl-C,-C,alkyl, (Cs-Caalkyl)..sphenyl and (C4-Caalkyl).sphenyi-
C,-Caalkyl;

B) Afunctional fluid selected from the group consisting of lubricants, hydraulic agents,
metal working fluids and coating agents.
15 A more specific embodiment of the invention relates to a composition comprising
A) A mixture consisting essentially of:

a) A benzotriazole compound:

RT@ \;N ),
N\ /O-R2 _E:[/N\N—C/O-Rz (|“)
C\ R1 ~ 7 H\
H R, N Ry

Wherein R, represents hydrogen or C;-Caalkyl;

20 R represents a substituent selected from the group consisting of C4-C,.alkyl, Cs-
Crcycloalkyl, (C4-Caalkyl)13Cs-Crcycloalkyl and Cs-C;cycloalkyl-C4-Caalkyl; and

R; represents hydrogen or a substituent selected from the group consisting of C;-
Cioalkyl, Cs-C;cycloalkyl, (C4-Caalkyl).3Cs-Creycloalkyl, Cs-Crcycloalkyl-C4-Caalkyl,



20 R2 represents a substituent selected fromthe group consisting of

C -C, 2al kyl, C5- Crcycloal kyl, (Cl-C4al kyl)1.3C5-C/cydoal kyl and

C5- Crcycl oal kyl -C, -C4al kyl ; and R3 represents hydrogen or a substituent

sel ect ed frwonedeesigsoup consi sting of C - Cl2al kyl, C5- @GdyEH20usl085984

(C, -Cal kyl')1. 3C5- C7cydoal kyl , C5-Crcycl oal kyl -d - C4al kyl , WD 2006/ 053858
PCT/ EP2005/ 055934 -4 phenyl, phenyl - C.4C4al kyl, (Cl-C4al kyl) 1. 3phenyl and
(C1l- 4al kyl), 3phenyl -Cl1- C4al kyl; b) A benzotriazole conpound: N Rl N

('), NH 5 Werein RL represents hydrogen or Cl-C4al kyl; and, optionally,
c) Atriazole compound: R NN \~--N~COR2 (IIl"), Ra Werein Rl
represents hydr djieAylophenyl-C4Qialkyl, (CrOsalkgiyrsplenyt andy(Cs(halkyltuhenylset ect ed from
the group consi sgjalkgl; of Cl-Cl2al kyl, C5- 10 Crcycl oal kyl,

(Cl- Aal kyl ) 1. 3C5- C, cycl oal kyl and C5- Gecycl oal kyl -d - C4al kyl ; and R3
represents hyby ggeenzotriazolé bbrapoundent sel ected from the group consisting of
Cl- Ci2al kyl, C5-Crcycl oal kyl, (Cl-C4al le ) 1. 3C5- C, cydoal kyl ,

C5- C7cycl oal kyl - d - C4al kyl , phengl Nyl - O - CAal kyl ,

(Cl- C4al kyl ) 1. 3phenyl and (Cl-C4a -Bﬁﬁenyl +Cl- C4al kyl; and 15 B) A
functional fluid selected fromthe groupnconsisting of lubricants, hydraulic
agents, netal working fluids and coatinfy agents. The conpositions defined
above are prepared by conventional m xing procedures and are suitable as
netal &eact i vat or Wherin Bntepresaats hydragenuer Crffyalkyiand 9p4MalY. and t er ns used
above and below are preferably defined as follows in the 20 description of
the present i ﬁb&]@%cﬁgcompound.

R1
N/LN

\
\——N\E_O_R2 ),
Rs/
Wherein R, represents hydrogen or C;-C,alkyl;
R, represents a substituent selected from the group consisting of C4+-C1zalkyl, Cs-
10 Cicycloalkyl, (C+-Caalkyl)+3Cs-Crcycloalkyl and Cs-Crcycloalkyl-C4-C,alkyl; and

Rs represents hydrogen or a substituent selected from the group consisting of C;-
Cizalkyl, Cs-Crecycloalkyl, (C4-Caalkyl),.3Cs-Crcycloalkyl, Cs-Crcycloalkyl-C4-Caalkyl,
phenyl, phenyl-C,-C,alkyl, (C+-C,alkyl)..sphenyl and (C,-C,alkyl)s.sphenyl-C,-
C.alkyl; and

15 B) A functional fluid selected from the group consisting of lubricants, hydraulic agents,
metal working fluids and coating agents.

The compositions defined above are prepared by conventional mixing procedures and are
suitable as metal deactivators in functional liquids.

The expressions and terms used above and below are preferably defined as follows in the
20 description of the present invention:

Component A)

The compounds (1) present in the compositions according to the invention are defined by the
following isomeric structures:



Conmponent A) The conpounds (1) present in the conpositions according to the
i nvention are defined by the followng isoneric structures: W 2006/ 053858
PCT/ EP2005/ 055934 -5- N\ NN CEOR2Z RNN-C ~R2 (1) H H R3 and N Werein
R1, R2 and WRB206/0653888 defi ned above. The term i soner i nclPed&EP2M8PS834r uct ur al
and positional isoners, tautoneric fornms, cis-trans isonmers and

stereoi soners, e.g. enantioneric forns-aAd racemc mxtures. 5 Rl and Rl
defined as Cl-C4al kyl represents nethyl, ethyl, n-propyl, isopropyl,
n-butyl, isobu- tyl or tert-butyl. According to a preferred enbodi nent, Rl
represents nmethyl. R2 regresents a substituent selected fromthe group
consi sting of Ci- %12 | N\ C5- C7cydo- (ﬁl kyl, (Cl-C4al kyl) 1. 3C5-C7cycl oal kyl
or C5-C7cycl oal kyl™- al/klyl . R2 defi'red as C1- Clal kyl kepresents

Cl- C4al kyl as defined abdye ®Rh regard to Rl 1 A%Rand addi tionally
represents straight chain or_branched C5-CIR < ,@‘.‘gﬁ\ entyl(,')hexyl,
heptyl, octyl, nonyl, und'éc§1 or dodecyind R2 fiNed as “C5- C7cydoal kyl is
preferably cycl opentyl or cyclohexyl. R2 defined as

( C1- C4al kWheieiBRy-R; any &); @aed as/defined ppaecr abl y cycl opentyl or cycl ohexyl
substituted wth Cl-C4al kyl, e.g. nethyl, ethyl, n-propyl, isopropyl,
n-butyl, iThetemmysomer inciudes Boy structurd ard pdsitionakigomersdauiomeyid farmiygis-TansCaal kyl

IS e.g. CugdmBAUNY SiEbEI¥dmers Y& h AhitidnBric!iorms anfl YscRfid inkdurds. 1- et hy |,
cycl ohexyl -1, 1-ethyl, cyclopentyl-1,2-ethyl or cydohexyl-1,2-ethyl. 1In the

conpoubd @ and Ré defirdebasLCr@plkglrepreserds methgl ethylf n-propyl, isoptoPyl, abdtyt, isebi-ndex n

repre- sents a.nuperal from2 tg 8  According to a preferred enbodi nent, the
i ndex a r Pretgg'rl?f‘gﬁécﬁ‘?m'ggé‘?aﬂeg?ﬁ %W%!m%gz1t'ﬂ@°s ﬁ“ﬁ@"& n represents a

nuneral frgom2 X i.n Lgh fer e | Mentk,, e index a
r epr esent E 2 éep%%sﬁgtrsgﬁ s@%@ﬁé@s %Ct%,a fr%@nhggkép Bé%é%négfggﬁtég@#@sévcxﬂﬁh al from
2 to 4. Rakylefidaalyl}-18s-Crayeioalkyl onfs-&-cyaloaikyliGidhalkgel ect ed from the group
consistin f. Cl-C Kyl C5- C7 oal kyl 1- CAal kyl ) 1- - C7cydoal kyl ,
C5- C7cyd Ogigagrn_eéf_sgg.lm@{lfy! r%%ﬁ&sfa%glﬁv |a¥egf_ir§e% above wm re?gard’3 toRsan )h1
10  and additionally represents straight chain or branched Cs-C2alkyl, e.g. pentyl, hexyl, heptyl,
octyl, nonyl, undecyl or dodecyl.

R, defined as Cs-C;cycloalkyl is preferably cyclopentyl or cyclohexyl.
R; defined as (C;-C.alkyl)1.;Cs-Cscycloalkyl is preferably cyclopentyl or cyclohexyl substituted
with C-C,alkyl, e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or tert-butyl.

15 Ry defined as Cs-C;cycloalkyl-C+-Csalkyl is e.g. cyclopentylmethyl, cyclohexylmethyl,
cyclopentyl-1,1-ethyi, cyclohexyl-1,1-ethyl, cyclopentyi-1,2-ethyl or cyclohexyl-1,2-ethyl.

In the compound () the index a represents a numeral from 1 to 10, and the index n repre-
sents a numeral from 2 to 8.

According to a preferred embodiment, the index a represents a numeral from 1 to 6, and the
20 index n represents a numeral from 2 to 6.

According to a highly preferred embodiment, the index a represents a numeral from 1 to 4,
and the index n represents a numeral from 2 to 4.

R; represents a substituent a substituent selected from the group consisting of C4-Cszalkyl,
Cs-Crcycloalkyl, (C;-Caalkyl)1.3Cs-Crcycloalkyl, Cs-Crcycloalkyl-C+-C,alkyl, phenyl, phenyl-C;-
25 C4a|kyl, (C1-C4alkyl)1-3phenyl and (C1-C4alkyl)1-3phenyI-C1-C4a|kyI.

R defined as C,-C;zalkyl, Cs-C;cycloalkyl, (C4-Caalkyl)s.3Cs-C;cycloalkyl and Cs-C;cycloalkyl-
C;-C.alkyl has the same meanings as defined above with regard to R,.



25 C4al kyl, (Cl-C4al kyl)1.3phenyl and (Cl-C4al kyl)1. 3phenyl -d -C4al kyl . R3
defined as Cl-Cl2al kyl, C5-Cr7cycloal kyl, (Cl-C4al kyl)1.3C5-Cr7cycl oal kyl and
C5- C7cydoal kyl - Ci1-C4al kyl has the same neani ngs as defi ned above with
regard to M0 20060538586/ 053858 PCT/ EP2005/ 055934 -6 R3 de@Cirmpdoosassskenyl ,
phenyl - d - C4al kyl, (Cl-C4al kyl), _3phenyl and (Cl-C4al kyl), _3phenyl - Cl-

C4al kyl is, for exanple, phenyl, benzylg-1- or 2-phenylethyl, 4-nethyl or
4-ethyl, cunyl or 4-nethyl benzyl. Conpounds of the formula (1) are known
fromthe disclosure of EP O 365 476, or can be pre- 5 pared i n a manner

anal ogous _to the methods as described therein, the acid catal ysed
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15  zole, e.g. tolutriazole (tolyltriazole), with the diol HO-(CH,),.30-(CH,.30):~(CH,.3)-OH and 2
equivalents of the aldehyde R;-(C=0)-H, or with the diol HO-(CH,),-OH and 2 equivalents of

the aldehyde R;-(C=0)-H.

In a compound (ll) R, defined as C,-C,alkyl represents methyl, ethyl, n-propyl, isopropyt, n-
butyl, isobutyl or tert-butyl. According to a preferred embodiment, R, represents methyl.

20 Compounds (Il) are known and are commercially available, e.g. Irgamet® (Ciba Specialty
Chemicals) TTA.

The compounds (lll) present in the compositions according to the invention are preferably
defined by the following isomeric structure:

L
N ",“
\-—N\E_O_Rz ),
/
R
25 Wherein Ry, R; and R; are as defined above.

Compounds (ll1), according to the optional component c), can be prepared in a manner
analogous to EP 0 365 476, e.g. by the acid catalysed reaction of a Rs-substituted triazole,
e.g. triazole or methyitriazole, with the aldehyde R;-C(=0)-H and the alcohol R,-OH.



25 Werein R, R2 and R3 are as defined above. Conpounds (I11), according to
t he optional conponent c), can be prepared in a manner anal ogous to EP O
365 476, e.g. by the acid catal ysed reaction of a Rl-substituted triazole,
e.g. triazove2ms/ossssshyltriazole, with the al dehyde R3- Clrc@yeHA0m@nsssshe
al cohol R2-OH. WD 2006/ 053858 PCT/ EP2005/ 055934 -7 Conpounds (I111), wherein
R2 represents a group of the partial fogmula (A or (B), can be pre- pared
i n an anal ogous manner by the acid catal ysed reaction of the R -substituted
triazole, e.g. tria$ole or nethyltriazole, with the diol
HO (CH2) 2. 30- (CHZ4C?) a-(CH2a)-0OH and 2 equivalents of the al dehyde
R3- ( C=0) - Romgpungst(Hl).twherein & represeaia® groaq-pfdhripartial dermutd v s (Byf candetpiner
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cont ent s (Thetpmnduncijeral iquid selpetedrframtis graep ensisting ofdubritanischydrawic agents

| ubri cant snetd) %H@d& ﬂtﬁsfddd'cﬂatlﬁaaég%hts"iﬁlﬂ&eg Ghof\JaHuébus eﬁhrtnéh? alLiétis &@Re Lagie-s -

t ransf or ner SW L C | es. of sult

]y
functi onaloUp |' i sd@"a‘r%reﬂ‘yﬁ?“g;ﬂ‘?”éh f"]eﬁﬁ'%@ bﬁé’?@ﬁwawdal&p@rtlcg 5%&,& Iwofi?ueous

Gy, tlins Exiiah gl el P fynBiotiou s el o G RbisHEoBh pusireS eomplline of
aqueous f uminaralei dtactidng whith ase &quimaugomlt@mpewum angl ane Seitablef fpr Userig internal

conposi ti @gRbRtioR endifes\BIE IntérRAI EbbGstioR Ingihéd\lith StERED | (PEtrot @ﬁélh@d} o hhidrens,

Syat o, | AHDETHEIeESISTDNER S 4reP LRI Iet rEne SORBH i9gUBLFARRHE. havi ng
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functi Ot“a|Exlaﬂn9néb dfsuthble PaRiaffy écﬁiéoué finBnkl U8 BredRRFault 1Sid®badedin'dgas. N9
viscosity, ous polyglycol/ polyglycol ether mixtures or glycol systems, water-in-oil or oil-in-water sys-

tems and engine cooling systems based on aqueous glycol.

Examples of aqueous functional liquids are industrial cooling water, filling compositions of a

20 water conditioning plant, steam generation systems, sea water evaporation systems, sugar
evaporation systems, irrigation systems, hydrostatic boilers and heating systems or cooling
systems having a closed circulation.

The compositions according to the invention preferably comprise 0.01 to 5.0% by weight, in
particular 0.02 to 1.0% by weight, of a compound (1), based on the weight of the functional
25 liquid.

Non-aqueous functional liquids are preferred, in particular base oils of lubricating viscosity,
which ¢an be used for the preparation of greases, metal working fluids, gear fluids and hy-
draulic fluids.

Suitable greases, metal working fluids, gear fluids and hydraulic fluids are based, for exam-
30 ple, on mineral or synthetic oils or mixtures thereof. The lubricants are familiar to a person
skilled in the art and are described in the relevant literature, such as, for example, in Chem-
istry and Technology of Lubricants; Mortier, R.M. and Orszulik, S.T. (Editors); 1992 Blackie
and Son Ltd. for GB, VCH-Publishers N.Y. for U.S., ISBN 0-216-92921-0, cf. pages 208 et
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with polyhydric alcohols, e.g. a complex ester of trimethylolpropane with caprylic and sebacic
acid or of a mixture thereof. Particularly suitable in addition to mineral oils are, for example,
poly-c-olefins, ester-based lubricants, phosphates, glycols, polyglycols and polyalkylene gly-
cols and mixtures thereof with water.

25 Said lubricants or mixtures thereof can also be mixed with an organic or inorganic thickener
(base fat). Metal working fluids and hydraulic fluids can be prepared on the basis of the same
substances as described above for the lubricants. These are frequently also emulsions of
such substances in water or other liquids.

Additional components

30 A further embodiment of the invention relates to a composition, which comprises additional
additives selected from the group consisting of metal deactivators, antioxidants, rust inhibi-
tors, viscosity index improvers, pour-point depressants, dispersants, surfactants, extreme-
pressure additives, and antiwear additives.
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2,4-dioctylthi ﬁ'[% rTE &njgno 4-di oct yl t hi onet hyl - 6- et hyl phenol
2, 6- di dodecyl t Ph%‘ ?ﬂff//"f‘ B'Ie°f15 1. 3. Hydroaw nones and al kvl at ed
hydrooui nones: 2, 6- d| -tert but yl - 4- met hox ﬁshenol

07t ort - baede - wiklbiemebihendls: S oqanorat6 b aRenoh 2 H-dioctythiomethyi-

2, 6- di phenyl - 4-6anéthylpiagnol, 2pixdipdtgthimethyl-8-ethylphendl - 26{didodbgithiomethyibiaonyl-
2,5-di-tert- buw{a 1 hydr oxyani sol e, 3,5-di- tert-butyl-4-hydroxyani sol e,
3, 5-di -tart-bu yI- hydroxyphenyl stearate, bis(3,5-di-tert-

gt‘: ngg)h 2 . 's in);né’sdé g E%Hﬁ‘@rﬁ‘?&ﬁert-ﬁutyl-i hriethoXyph@hol, 2,5-
dl-tert-butyl hydroqumone 2,5- |-tert-amyl-hydroqumone 2,6-diphenyl-4-octadecyl-
oxyphenol, 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-hydroxyphenyistearate, bis(3,5-di-tert-
butyl-4-hydroxyphenyl) adipate

20 14. Tocopherols: a-, B-, ¥- or 3-tocopherols and mixtures thereof (vitamin E)
1.5. Hydroxylated thiodiphenyl ethers: 2,2'-thiobis(6-tert-butyl-4-methylphenol), 2,2'-thio-

bis(4-octylphenol), 4,4'-thiobis(6-tert-butyl-3-methylphenol), 4,4'-thiobis-(6-tert-butyl-2-
methyiphenol), 4,4'-thiobis(3,6-di-sec-amyiphenol), 4,4'-bis(2,6-dimethyl-4-hydroxy-
phenyl) disulphide

25 1.8. Alkylidene bisphenols: 2,2'-methylenebis(6-tert-butyl-4-methylphenol), 2,2'-methyl-
enebis(6-tert-butyl-4-ethylphenol), 2,2'-methylenebis[4-methyl-8-(a-methylcyclohexyl)-
phenol], 2,2'-methylenebis(4-methyl-6-cyclohexylphenol), 2,2'-methylenebis(6-nonyl-
4-methylphenol), 2,2'-methylenebis(4,6-di-tert-butylphenol), 2,2"-ethylidenebis(4,6-di-
tert-butylphenol), 2,2'-ethylidenebis(6-tert-butyl-4-isobutylphenot), 2,2'-methylene-

30 bis[6-(a-methylbenzyl)-4-nonylphenol], 2,2'-methylenebis[6-(c, o-dimethylbenzyl)-4-
nonylphenol], 4,4'-methylenebis(2,6-di-tert-butylphenol), 4,4'-methylenebis(6-tert-
butyl-2-methylphenol), 1,1-bis(5-tert-butyl-4-hydroxy-2-methylphenyl)butane, 2,6-
bis(3-tert-butyl-5-methyl-2-hydroxybenzyl)-4-methyiphenol, 1,1,3-tris(5-tert-butyl-4-



1.5. Hydroxyl ated thi odi phenyl ethers:
2,2'-thiobis(6-tart-butyl -4-nethyl phenol), 2,2 -thio- bis(4-octyl phenol),
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19. Hvdr OXVben%)&tSlInférréHﬁi-# ef'ms(s 5.di-tert-butyl-4- hydroxyphenmg) -1,3,5-triazine, 2,4,6-

1,3, 5- 11 s(3, Syt L A b hy e RS 1 25 triasine. 135 %-tns?f%ﬂﬂert-butym-
hydroxybenzyl) isocyanurate, 1,3,5-tris(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)
25 isocyanurate, 2,4,6-tris(3,5-di-tert-butyl-4-hydroxyphenylethyl)-1,3,5-triazine, 1,3,5-
tris(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)-hexahydro-1,3,5-triazine, 1,3,5-
tris(3,5-dicyclohexyl-4-hydroxybenzyl) isocyanurate

1.11. Acylaminophenols: 4-hydroxylauranilide, 4-hydroxystearanilide, octyl N-(3,5-di-tert-
butyl-4-hydroxyphenyl) carbamate

30 1.12. Esters of beta-(3,5-di-tert-butyl-4-hydroxyphenyl)-propionic acid: with monohydric or
polyhydric alcohols, e.g. with methanol, ethanol, n-octanol, isooctanol, octadecanol,
1,6-hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyliglycol,
thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol,
tris(hydroxyethyt) isocyanurate, N,N'-bis(hydroxyethyl)oxalamide, 3-thiaundecanol,




benzene,

1,4-bis(3,5-di-tert-butyl -4-hydroxybenzyl}2, 3,5, 6-tetranet hyl benzene,
2,4,6-tris(3,5-di-tert-butyl -4-hydroxybenzyl)phenol 20 1.10. Triazi ne
conpounds: WO 2006/053858 PCT/EP2005/055934

2, 4-bi soctyl nmercapto-6-(3,5-di-tert-butyl -4-hydroxyanilino)-1,3,5- triazine,
2-octyl mercapto-4, 6-bis(3,5-di-tert-butyl-4-hydroxyanilino}l, 3,5-triazine,
2- octyl mercapto-4, 6-bis(3,5-di-tart-butyl-4-hydroxyphenoxy)-1, 3,5-tri azi ne,
2,4,6- tris(3,5-di-tert-butyl-4-hydroxyphenoxy}1, 2, 3-tri azi ne,

1 ,5 tris(3,5-di-tert-butyl-4- hydroxybenzyl) isocyanurate,
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1,3,5
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trlethylene gl cQI, oentaerythrltol bls(hydroxyethyl) | socyanur at e,
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trinetgyl hex answai h)gfr% rl[’y)za g&.wmmﬁ,et@éawamnﬁmbls@s di-tert-butyl-4-

phospha- 2, 6, 7-tri oxabi oct ane Esters
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pol yhydric alc II;L%H,., h # cohols stated under 13 1.15. Ester of
3,5-di-tert- bu? @W\?Oﬁg envI acetic acid: with nonohydric or polyhydric

al cohol s, 16179. A%,aggemgmrs@ﬁt ed under 13

1.18. Amine antioxidants: N,N'-diisopropyl-p-phenylenediamine, N,N'-di-sec-butyl-p-phenyl-
20 enediamine, N,N'-bis(1,4-dimethylpentyl)-p-phenylenediamine, N,N'-bis(1-ethyl-3-me-

thylpentyl)-p-phenylenediamine, N,N'-bis(1-methyl-heptyl)-p-phenylenediamine, N,N'-
dicyclohexyl-p-phenylenediamine, N,N'-diphenyl-p-phenylenediamine, N,N'-di-(naph-
th-2-yl)-p-phenylenediamine, N-isopropyl-N'-phenyl-p-phenylenediamine, N-(1,3-
dimethyl-butyl)-N'-phenyl-p-phenylenediamine, N-(1-methylheptyl)-N'-phenyl-p-phen-
25 ylenediamine, N-cyclohexyl-N'-phenyl-p-phenylenediamine, 4-(p-toluenesulphon-
amido)diphenylamine, N,N'-dimethyl-N,N'-di-sec-butyl-p-phenylenediamine, diphenyl-
amine, N-allyldiphenylamine, 4-isopropoxy-diphenylamine, N-phenyl-1-naphthyl-
amine, N-(4-tert-octylphenyl)-1-naphthylamine, N-phenyl-2-naphthylamine, octylated
diphenylamine, e.g. p,p'-di-tert-octyldiphenylamine, 4-n-butylaminophenol, 4-butyryla-
30 minophenol, 4-nonanoylamino-phenol, 4-dodecanoylaminophenol, 4-octadecanoyl-
aminophenol, di-(4-methoxyphenyl)amine, 2,6-di-tert-butyl-4-dimethylaminomethyl-
phenol, 2,4'-diaminodiphenylmethane, 4,4'-diaminodiphenylmethane, N,N,N',N'-tetra-
methyl-4,4'-diaminodiphenyimethane, 1,2-di-[(2-methyl-phenyl)-amino]ethane, 1,2-di-



1. i6. Am des of beta-(3.5-di-tert-butyl-4-hydroxvphenvl) propionic acid:
N, N -bis(3,5-di-tert- 15

but yl - 4- hydr oxyphenyl pr opi onyl ) hexanet hyl enedi am ne,

N, N - bi s( 3,v60 tlio6/0$38%8- but yl - 4- hydr oxyphenyl propi onyl ) t r iPcEtERRioenssdlsan ne,
N, N -bi s(3,5-di-tert-butyl-4-hydroxy- phenyl propi onyl ) hydrazine 1.17.
Ascorbic add (vitamn C) 1.18. Am ne amnwi-oxi dants:

N, N - di i sopropyl - p- phenyl enedi am ne, N, N -di-sec-butyl -p-phenyl - 20
enedi am ne, N, N -bis(1,4-dinethyl pentyl)-p-phenyl enedi am ne,

N, N -bis(l-eth 3-nme- thyl entyl? phenyl enedi ami n

N, N - bis(I - q‘gpnmp%—ero Wﬁh@n‘? yaﬁgqﬂnégﬁ, Aicl4- (N3N1|methyl butyl)phenyllamine,

ﬂl' &,ycld?h(eg' - enf&g}a ﬁ]ﬁ%amm agﬁ{ggammem&wé oPmBhR 2k ARAGI Y tBR-

Nii sopr opyl - P b%ﬂ@qﬁ,pqtﬂd n@mmﬁqrﬁ@f "‘RP?‘P"Q dialkylated nonyldiphenylami-

di et hyl - but yI ﬂesf\lnmmlirelwhoﬁo-lﬁiﬂrdydl iAuteli dotlebgidiphenylamines, mixture of mono- and

N cycl Bhoyl - Nitalg BB TR ARl e, B bor oo an itaed trt-
ani do) di phenyl| wwehewlamlnesnﬂﬁl-qrwdm-mﬁddhetméél-bhhblen;ptlpiaéw Iphenathiazitere,

di phenyl - am ngulib 8t hMﬁ&'aﬂB%fMX%ﬂSmbﬂtW éﬂ%&@&ﬂéﬂdtﬁﬁhﬂh@é‘%ﬁﬁi‘e%@mono-
N- phenyl - 1- naphtdn%11 am ne tert-o

Ch‘é heny
N-phenyl - 2- napfdJialkyiatad tefb*ath)m"etﬂ"azm'ﬁﬁ KYreRh" 'H%%'O' gncgdlwkylated nonyl-
p, p' - di -t ert - oghenbthigzineayMN-aliylptenothiazine LN N, NN teirap beryl- 1, 44didaingbut2een@)

m nophgnol , 4- n ) No- nol gcano m npphen t adecanoyl -
e R R S e e
2,6-di-tert- bulegrhmémﬁipipetidlyMwhsebaGamyZZGﬁ-hﬁlmnqthylplpendln-4-one, 2,2,6,6-
2,4 -di am nodlgggﬁg{hp%h,g _,4_6} 4' - di am nodi phenyl met hane, N, N, N ,N -tetra-

rret hyl -4, 4' - di am nod net hane, 1, 2-di-[(2-nmethyl-phenyl)- am noj et hane,
1,2-di WO 2006/ 053858 PCT/ EP2005/ 055934 -12 (phenyl am no) - pr opane,

(o-tolyl) :21 Fuiathé0n |ofddar_it§-aiu3hat|3 or Siofatié phosphitas| ési&elbyfﬁdﬁiprdjyﬁomc acnclj ﬁr I |
tert-octyflat n a n ate
tert . hutyi fiegoddBas or sl MALARNE or Ariohbondhe AER 2 02008 1Y 2
nonyl A6 phenymethyl-5 Mbydrqxw('\ﬂ U 4-trithiatridacaneaand 22, 1, 15 letramdthyl-5,12-dihydroxy-

dodecyl di phejyy g4 E&%thnéﬂe&%&’éc%né’f mono- and 5 dial kyl at ed
| sopropyl lii sohexyl di phenyl am nes, mixtures of nono- and dialkylated tert-

butyl di phenyl am nes, 2, 3- d| hydr o- 3 3-di net hyl - 4H- 1, 4- benzot hi azi ne,

phenot hi agi rr&;rtbemméﬁameactﬁamrmg forsdpperal kyl ated tert - butyl
tart-octyl phenothi azi nes, m xture of nono- and di al kyl at ed

tertoctyl phenot hi azi nes, m xt ure of mno- and di al kyl ated nonyl -
phenot hi a3ilnesBenzotria B AP Hvesithereof: 2-mercaptobenzotriazole, 2,5-dimercaptoben-

N, N, E N ‘2t St I RSN, 41 0145 Qkﬁﬂ%r&@b‘&ol& (érqe told't@azole) and derlvatlves thereof,

EI gl- ( '382( 6. 6- 64% Bt 'F etr%ﬁec}rgyengotggzréle 5% y}eneg t?enzotnxzoqen Wan%mh%aSes of
benzotriazole or tolutriazole, such as 1-[di(2-ethylhexylaminomethyl)]tolutriazole and
1-[di(2-ethylhexylaminomethyl)]benzotriazole; alkoxyalkylbenzotriazoles, such as 1-
(nonyloxymethyl)-benzotriazole, 1-(1-butoxyethyl)benzotriazole and 1-(1-cyclohexyl-
oxybutyl)tolutriazole

25 3.2. 1.24-Triazoles and derivatives thereof: 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-triazole;
alkoxyalkyl-1,2,4-triazoles, such as 1-(1-butoxyethyl)-1,2,4-triazole; acylated 3-amino-
1,2,4-triazoles

3.3. Imidazole derivatives: 4,4'-methylenebis(2-undecyl-5-methylimidazole), bis[(N-

30 methyl)imidazol-2-yl]carbino! octyl ether



tetramet hyl pi peridi n-4-yl) sebacate, 2, 2,6, 6-tetranethyl pi peridin-4one,
2,2,6,6- tetranethyl pi peridin-4o0l 2. Further antioxidants: aliphatic or
aromati ¢ phosphites, esters of thiodipropionic acid or thiodiacetic acid or
salts of di wao moeswsBesai ¢ or dit hi ophosphoric acid, 2,2, 12p¢PErmis/es543
met hyl - 5, 9-di hydroxy-3,7,11-trithiatri decane and
2,2,15, 15-tetranet hyl -5, 12-di hydroxy- 343.10, 14-tetrat hi ahexadecane 3.
Further nmetal deactivators, e.g. for copper: 31. Penzotriazol es and
derivatives thereof: 2-mercaptobenzotriazole, 2,5-dinmercaptoben- zotriazole,
4- or 5- aIkbeenzotrlazoIes (e g. tolutriazole) and derivatives thereof, 20
4,5, 6, 7- t e3.4.ah\Bulntir-pontaining heterocyelicompeunds| 2-mersaptabanzathiazole; R&-divenni ch

bases of benzegp !oﬂ@h-@hn%naidpé e didverla obéﬁ%fhla?ﬁazole and derivatives thereof; 3,5-

i %g: Eg gt Ezl Eg&%iﬁ’zg% ﬂ’@f@i‘ﬂiﬁ"&‘]ml E@ttsé g"'@cﬁ??al kyl benzot ri azol es,

such as 1- (nonyl oxynethyl)-benzotri azol e, -(1 - butoxyethyl)benzotr|azole
and 1- (1- oh J

Gor vat | vels nevuho oG 93}%’"”“*@9'%‘?#%"?3 sehoffutindlefldid Asa. .
1, 2, 4-t%i azol edhergefch as 1-[di (2- ethylhexyl)an1nonethy|] 1,2,4-triazole;
alkoxyalkyl 1,2,4-triazoles, such as 1-(1-butoxyethyl}l, 2, 4 trlazole

acyl ated 3:-a 'noz 1f .-triazoles 3.3. Inidazole derivatives:

4,4 -meth -eE@Hﬁ%%—ﬁﬁﬂ%@" yl -5-net hyl i m dazol e), bis[(N 30

net hyl )i m dazol - 2-yl ] carbinol octyl ether WO 2006/ 053858 PCT/ EP2005/ 055934
-13 3.4, Syl phiheg 58 h L &%rsrrn&x@ag f &h{Q%ﬁ'aﬁh gl azfg\?zgﬁ&gazole

2, 5-di ner-—TaptO- T a ean
derivatives t héWE'ib\f'SUCS'"@ ac@ﬁ@[‘d P?“‘E@%Wfﬂ@ﬁwﬂ) althIs diols or hydroxycarb-
i nomet hyl | -1, 3, gkyliddcss) paméuarmu&’ewal |- Bnd ﬁnamue@ﬁmaua@lsa-nonylphenoxyaoetuc

salic denepr o ed| am ] ni di her eof 4.
Cor oo T nt e ROy 2R AfkmyRox R IR, bithids (B8 iR g tie foid Ho% o e
salts and an hyouecylesy(etbog)a@hdzyd:ld antheéminie-saks/tbergbt aod funthernzare disoleoytsapar t i al
esters thereof dMsan @r % cﬁvoo@h@l @a&haﬁ}ﬁﬁb’ngdi'éyﬁlﬂé s mc'a?lhﬁﬂdg§’ 158%“3'

am des of al kyl - succl ni ¢ acl E nox acetic aci d

al koxy- and al M?ﬁ?@t‘%ﬁ'?@zﬁ"ﬂwgdﬁ %(Zaeq%ye@wkh-daeew Yiglyegeaband sallsi d, do-

thereof, in particular sodium salts and triethanolamine salts

15 4.2. Nitrogen-containing compounds:

4.2.1 Tertiary aliphatic and cycloaliphatic amines and amine salts of organic and inorganic
acids, e.g. oil-soluble alkylammonium carboxylates, and furthermore 1-[N,N-bis-(2-hy-
droxyethyl)amino]-3-(4-nonylphenoxy)propan-2-ol

4.2.2 Heterocyclic compounds, e.g. substituted imidazolines and oxazolines, e.g. 2-hepta-
20 decenyl-1-(2-hydroxyethyl)-imidazoline

5. Sulphur-containing compounds: barium dinonyinaphthalenesulphonates, calcium petro-
leum sulphonates, alkylthio-substituted aliphatic carboxylic acids, esters of aliphatic 2-
sulphocarboxylic acids and salts thereof

6. Viscosity index improvers: polyacrylates, polymethacrylates, vinylpyrroli-
25 done/methacrylate copolymers, polyvinylpyrrolidiones, polybutenes, olefin copolymers,

styrene/acrylate copolymers, polyethers



decyl oxy(et hoxy)acetic acid and am ne salts thereof, and furthernore

N- ol eoyl sar- cosine, sorbitan nonool eate, | ead napht henate, al kenyl succinic
anhydrides, e.g. do- decenyl succinic anhydri de,

2- ( 2- car boxy tegé/)sadgssdodecyl - 3- net hyl gl ycerol and sal t s PCIVEP0$/05593a
particular sodiumsalts and triethanol am ne salts 15 4. 2.

Ni t rogen-cont ai ni ng conpounds: 4.2.1 TenggLary aliphatic and cydoal i phatic
am nes and am ne salts of organic and inorganic acids, e.g. oil-soluble

al kyl anmoni um car boxyl ates, and furthernore 1-[ N, N-bis-(2-hy- droxyethyl)am
I no] - 3-(4- nonylphenoxy)propan 2-ol 4.2.2 Heterocyclic conpounds, e.qg.

subst it ut efi Peurhointdepiessanis) pelyémasaendstes othylene-viayl agetateopolymers, alkyl

decenyl -1 -(2p Blysi%@ﬁé(@ﬂmérhteldahdﬁﬁeﬂsl ARyidted S HkHIEetdRRVativas Ng conpounds:

bari um di nonyl hapht hal enesul phonat es, cal ci um petro- | eum sul phonates,

al kyl t hi o-substituted ali phat I c car boxyl Ic acids, esters of aliphatic 2-

sul phocar bgx PispersaotsiBurfactents sidybutengisazinathidesios pdgbutgnylswammldqsr polybus :

pol yacryl ate X ]

Copol yrier o, - Sy pesfipho AcitoRldiRes, thil lMthesiinh, ity B BEFRARlpHoRbs ana
styrened acrylpa@fés"éﬁ@ﬁ)ol ymers, polyethers WD 2006/ 053858 PCT/ EP20051055934
-14 7. Pour point depressant s: pol y(net h) acryl at es, ethylene-vinyl acetate

copol yners ol [.enes tunar rrers . kyl at ed napht hal ene
okt ved. Hliahgresddfl didd dfsbRgRaadieR bRt BRT bl incioinite rioBie 8

pol ybut enyl seblotimated parsffi n@@hlpbmatecmtgﬁqsmgegmmmousdsw bkani ot atapeseed oifasi ¢
s - A B8 oP bR b AR GBS B ibr AR BN &Rnds bl @RI essur e

and anti wear ti'ves ogen-contalning c

chl ori nat ed IB‘QWM'WG“WMW(WQ{%OP'@I°é¢’Pﬂ'§'atGF: %béﬁﬁlﬂ“ﬁ"%‘@@'?ﬁ%‘y bean oil,
rapeseegl oi | MithioédrbathatédeAtatives of 2- aterdaptosoﬂzlatmaciem, sUhEsOLIN, RDRY(BS Of

derivatives e such m no I ut r| azol es,
di t hi ocar bamfpbg&' x@ﬁg}ﬁ"%’@@%}"ﬁ@%@*& @EYEL?P %/.6203‘? il 'é{?%%fn’;f
derivatives @aptﬂ-1rﬁ34-ﬂ'aq1tlazbtensmhmsa&@bs(terkumwmwﬂ [3M-Riadiaz6la-

et hyl hexyl ) am nonet hyl ] - 2-nmercapto-1 H 1, 3- benzot hi azol e, derivatives of

2, 5-di nmer - ca-to 1,3, 4- thladlazole .such as

2, 5- bi s(ta?—Q- lbstancesfor;requcing t giticign otfriglionplardil, gleic Acids taflgy. ’F@%ﬁ?@gﬁb t he
coef ficient Gﬁlphtﬁrtseti ifeis): armmdeontIier eraraples areisthted ial HFOAL0 568p8Feed oi |,

sul phurised fats, amnes. Further exanples are stated in EP-A-O 585 487

15  11. Special additives for use in water/oil metal processing and hydraulic fluids:

11.1 Emulsifiers: petroleum sulphonates, amines, such as polyoxyethylated fatty amines,

non-ionic surface-active substances

11. Buffers: alkanolamines

11.3 Biocides: triazines, thiazolinones, trisnitromethane, morpholine, sodium pyridinethiol

20 1. Processing speed improvers: calcium sulphonates and barium sulphonates.

Said components can be mixed with the lubricants in a manner known per se. It is also possi-
ble to prepare a concentrate or a so-called additive packet, which can be diluted to the con-
centrations of use for the corresponding lubricant according to consumption.

A preferred embodiment of the invention relates to a composition comprising
25 A) A mixture consisting essentially of

a) A benzotriazole compound:



15 11. Special additives for use in water/oil netal processing and hydraulic
fluids: 11.1 Enulsifiers: petrol eum sul phonates, am nes, such as

pol yoxyet hyl ated fatty am nes, non-ionic surface-active substances 11.2

Buf f ers: alw@pwb/assssses 11.3 Bi oci des: triazi nes, thiazolPCOTHEPREDS/055934
trisnitronmethane, norpholine, sodiumpyridinethiol 20 11.4 Processing speed
i nprovers: cal cium sul phonat es and bari1sm sul phonates. Sai d conponents can
be m xed with the lubricants in a manner known per se. It is also possi- ble
to prepare a concentrate or a so-called additive packet, which can be
diluted to the con- centrations of usg for the corresponding | ubricant
according to consunption. A pref d\kmbodi ment o(f.) the invention relates to
a conposition conprising 25 A)t ture consisting essentially of a) A
benzotriazol e conpound: WO 2006/ 053858 PQR,EP2005/ 055934 -15 R1 \ /N (I')N
OR2 H-R3 Wierein Rl represents hydrggen or nmethyl; R2 represents a
substituent selected fromthe group cofsfst i ng of Cl-Ceal kyl, C5-
Crcycloalkyl, N \' I R (A -(CH2)2 30-(CH2 30)a (CHZ.3)-O-C~ 5 R3 and /N
/| R (B), -(ChtrhereinRsreprgsenfydsegenRImethyl;as defined as Rl; The index a
represents a nuneral from1l to 10; The index n represents a nuneral from 2

to 8, and 10 R3 RedBpresenis §sH?f(ﬁiF‘{?Q@?P'Qﬁtedaf’%%ﬂ’?‘{mﬂs@@g&ftce@@“‘ﬂn?T he group

consi sting of CiG;cycloalkyl,
N
2
N = @

H
~(CH,), ;0-(CH, ;0),+(CH, )-0—C N
R3

N
N// R
\ T @)

H
—(CHz)n-O—C\’N
Ry

Wherein R’ is as defined as Ry;

and

The index a represents a numeral from 1 to 10;
The index n represents a numeral from 2 to 8; and

10 Rs represents hydrogen or a substituent selected from the group consisting of C;-
Csalkyl, Cs-Crcycloalkyl and phenyl or an isomer of the compound (I'); and

b) A benzotriazole compound:

Wherein R, represents hydrogen or methyl; and
15 A) A functional fluid selected from the group consisting of lubricants, hydraulic agents,

metal working fluids and coating agents.

A highly preferred embodiment of the invention relates to a composition comprising
A) A mixture consisting essentially of

a) A benzotriazole compound:



C8al kyl , C5-Crcycl oal kyl and phenyl or an isonmer of the conpound (1'); and
b) A benzotriazole conmpound: N N H Werein Rl represents hydrogen or

met hyl ; and 15 A) A functional fluid selected fromthe group consisting of
| ubri cant s, whyas/asssssc agents, netal working fluids andpooatreeg/ossgants. A
hi ghly preferred enbodi nent of the invention relates to a conposition
conprising A A mxture consisting esswtially of a) A benzotriazole
conmpound: WD 2006/ 053858 PCT/ EP2005/ 055934 -16- N\ RL\ | N (I'), NOR2
H R3 Werein Rl represents hydrogen or nethyl; R2 represents a substituent
selected fromthe group consisting ofy Cl- C3al kyl, C5- Crcycloalkyl, N HN
R1' (A), -(CH2)2.30 (CH2.30)a NS‘) OCN5R3('f1)nd N -(CH2) OCNRS
Wierein Rl' is as defined as RH ,ndex a represeénts a nuneral from1l to
10; The index n represents a nunmeralNfrom,2 to 8, and 10 R3 represents
hydrogen or a substituent sel ected fron;Lt he group consisting of Cl- C3al kyl,
C5- C7cycl oal kyl and phenyl or an isomeH 8% the conpound (1');

Wherein R, represents hydrogen or methyl;

R, represents a substituent selected from the group consisting of C4-Cgalkyl, Cs-
Crcycloalkyl,
N

e
N/
] A"
H \NJ@R1 *)

—(CH2)2_30-(0H2_3O)a-(CH2_3)-O—C\/
5 Ry and

\ j@ (B).

—(CH,),-O- c
Ra

Wherein R’ is as defined as R,

The index a represents a numeral from 1 to 10;
The index n represents a numeral from 2 to 8, and

10 R3 represents hydrogen or a substituent selected from the group consisting of C4-
Csalkyl, Cs-Crcycloalkyl and phenyl or an isomer of the compound (1');

b) A benzotriazole compound:

Wherein R, represents hydrogen or methyl; and

15 c) A triazole compound:

|
N\('lj_O_R2 ),

Wherein R, represents hydrogen or methyl;



b) A benzotriazole conmpound: N RL ~ ~ /N (11). NH Werein Rl represents
hydrogen or nethyl; and 15 c¢) A triazole conmpound: R NN \~-N ~COR2
(rrr'), R3 Wierein Rl represents hydrogen or nethyl; W 2006/ 053858

PCT/ EP2005/W6 2608453858l 7 R2 represents a substituent sel e®oakPRoosnsdie gr oup
consi sting of Cl-C3al kyl, C5- Crcycloal kyl, R' NwN (C) \J

(CH2)2_a0 (CH2.30a (CH2_y)-O~Nand R7-N/ N(C, HJ1 EN (CH2)n OR3

5 Wherein R1' is as defined as Rl; and The index a represents a numeral from
1 to 10; The index n represents a nuneral from2 to 8; and R3 represents
hydrogen or a substituent selected fromthe group consisting of C -

Cl2al kyl , C5- C7cyRdreptergmts asubsiitueni selecigsdfrom the group consisting of Cs-Cgalkyl, Cs-

C;cycloalkyl,
X
N N (©)
N
H_N
- (CH2)2_30-(CH2_30)8-(CH2 _3)-0—/0
R and
R/
NZ N .
N Jl (DY,
H_N
-(CHz)n—O’/C
R;
5 Wherein R¢' is as defined as Ry; and

The index a represents a numeral from 1 to 10;
The index n represents a numeral from 2 to 8; and

R3 represents hydrogen or a substituent selected from the group consisting of C,-
Cizalkyl, Cs-C;cycloalkyl and phenyl; and

10 B) A functional fluid selected from the group consisting of lubricants, hydraulic agents,
metal working fluids and coating agents.

The invention particularly refers to a composition comprising
A) A mixture consisting essentially of

a) A benzotriazole compound (I'), wherein

15 R, represents hydrogen or methyl;
R, represents Cs-Crcycloalkyl or the group (A'), wherein R+’ is as defined as Ry;

And the index a represents a numeral from 1 to 8; and
R; represents C;-Cgalkyl or Cs-C7cycloalkyl or an isomer of the compound (I'); and
b) A benzotriazole compound (l1), wherein
20 R, represents hydrogen or methyl; and

B) A functional fluid selected from the group consisting of lubricants, hydraulic agents, metal
working fluids and coating agents.



10 B) A functional fluid selected fromthe group consisting of |ubricants,
hydraul i ¢ agents, netal working fluids and coating agents. The invention
particularly refers to a conposition conprising A A mxture consisting
essent i al | yYW@200aps3ss8enzot ri azol e conpound (1'), wherei PCTER2RS/0$9Pr esent s
hydrogen or nethyl; R2 represents C5-Crcycl oal kyl or the group (A'), wherein
R1' is as defined as R,; And the indexiga represents a nuneral from1l to 8§;
and R3 represents Cl-C8al kyl or C5-C7cydoal kyl or an isoner of the conpound
(I"); and b) A benzotriazole conmpound (I11), wherein 20 R, represents

hydr ogen ; d | Ay C gmf.(? G oup

consi st néﬁc())tﬁg“lt Ha%-lrhl( %%%ﬁg?)ewgzrhauﬂ %fqg%‘t\\r/ér{g ,Hh ?%%%E) %Aoo%&l?%lﬁg rﬂ‘lﬁl g{gand

coati ng agen)sA mpguire goryisting essentialy/aEP2005/ 055934 - 18 Anot her hi ghly
preferred enbodi nent ,qf the invention, relates to conposition conprising A)
A nixture consi’sti ngAg)§ é?ﬁ'%?ﬁ?"zﬂ"“aﬂ ('i %t ri azol e conpound (1),
wherein R, represents hydrogen or nethyl; 5 R2 represents C5-Cr/cyci oal kyl
or the group (A'B‘,m%%?’lg/ geniof methief i ned as R1; And the index a
represgnts a nurgr 1At ; ! Gl .

Cor Credoat kyl - op Shrer L CigoBalar RISy R T heibeaRe ry;
conmpound (I1), wkrertbe indék a reppeseptsrd sunhgraifogehtood; amdt hyl ; and 10 c) A
triazole conpound (I11), wherein R represents hydrogen or nethyl; R2
represents C5- CiyBPEsdnts Cr-Gralivhar Grewicioaiy! ouguisemer gkthe ‘P%“R%‘"‘éiéf)ii ned as
R1; and The index a represents a nuneral from1l to 8; and R3 represents
Cl- Ceal kyl or B5- C7c\henzetigaoleorepeund ghewheseint he compound (1'); and 15 B)
A functional fluid selected fromthe group consisting of |ubricants,

hydr aul i ¢ agent sh reﬁ@ﬁamwmrﬂswrfm%hﬁsarﬂnd coating agents. A further

enbod|16nant of (t:)he [ n\ﬁ‘%ataz'o?enoorrr?plo%gall)t, Ohdrem xture conprising

R, represents hydrogen or methyl;

R; represents Cs-C;cycloalkyl or the group (B), wherein R;' is as defined as R; and
The index a represents a numeral from 1 to 8; and

R; represents C4-Cgalkyl or Cs-C;cycloalkyl or an isomer of the compound (I'); and

15 B) A functional fluid selected from the group consisting of lubricants, hydraulic agents,
metal working fluids and coating agents.

A further embodiment of the invention relates to a mixture comprising
a) A benzotriazole compound (), wherein
R, represents hydrogen or C;-C,alkyl;

20 R, represents a substituent selected from the group consisting of C,-Cy,alkyl, Cs-
Crcycloalkyl, (C;-C,alkyl)+.sCs-Creycloalkyl and Cs-Crcycloalkyl-C4-Caalkyl or
represents the group (A),

Wherein R’ is as defined as Ry; and

The index a represents a numeral from 1 to 10; and

25 R; represents hydrogen or a substituent selected from the group consisting of Cs-
Ci2alkyl, Cs-Crecycloalkyl, (C4-Cjalkyl)s-sCs-Creycloalkyl, Cs-Crcycloalkyl-Cs-
C.alkyl, phenyl, phenyl-C;-C,alkyl, (C1-Csalkyl)s.sphenyl and (Cs-
C.alkyl),.sphenyl-C;-C,alkyl;

b) A benzotriazole compound (I1), wherein



a) A benzotriazole conpound (1), wherein R represents hydrogen or

Cl-C4al kyl; 20 R2 represents a substituent selected fromthe group

consi sting of Cl-Cl2al kyl, C5- Crcydoal kyl, (Cil-C4al kyl), 3C5-C, cycl oal kyl
and C5- C7cyWoabeeus3sss - C4al kyl or represents the group (POT/ERMEVESFI4RL s
as defined as R ; and The index a represents a nuneral from1l to 10; and 25
R3 represents hydrogen or a substituent1gel ected fromthe group consisting
of Cl- Cl2al kyl, C5-Crcycloal kyl, (Cl-C4al kyl)1 3C5-Cr7cycl oal kyl ,

C5- Crcycl oal kyl - C1- C4al kyl, phenyl, phenyl d - CGal kyl,

(C1l- Aal kyl') 1. 3phenyl and Cl C4al ké 6@ 8 henyl - C1- C4a| kyl; b) A

benzotri azol e conBo[ﬁi’HES@NS)hydWQEﬁQT kyheed, @BMVPCT/ EP2005/ 055934 - 19
Rl represents h ggen or Cl- 04@ M" and, optionally, c¢) Atriazole
cormpound (111), Zolp ®QMAOYPY U WPEel\ dr ogen or Cl-Caal kyl; R2 represents

a substituent sel I sting of Cl-Cl2al kyI C5- 5
Cr7cydoal kyl, (C1- qug ﬁfef%r%ég’(a&%@gf)%éﬁwﬁ and C5-Crcycl oal kyl - d - C4al kyl
or represents thg, %féb%nfs@sub‘éﬂﬁérﬂ's@le frbﬁl tﬁé (&b baﬁ‘é?sﬁiﬂ oﬁ’éi-c Q?ylgef-’ i ndex

a represents a I’IUITEI’ from esents

substi tuent sel ecCeRycoalh (%C@Mhp%e%y?'g@'mgn%fls-élcvclfe @'aq:@W',O’

C5- C7cycl oal kyl,  tdptedets! thy Glolip 8pwhereinc| oal kyl , C5- C7cycl oal kyl - C1-
C4al kyl , phenyl, phenyl-d - C4arkyl (C1- 4al kyI)14phenyI and (Cil-

C4al kyl ) 1. 3pheny| Rglis axd¢flogd asRacandi xt ur es defi ned above is particularly
useful in nmethod for inproving the functional prop- erties of |ubricants,
hydraul i c or net alheindix agefrbsantisa sumerakftamy tetraodi ti ons, which com 15
prises adding to a functional fluid the m xture defined above and,

optional Iy, furthE repmEents/ygrogepea suhstityant fglasted fomtheigroupsronsisting;af €1~
i nventijon: Exam | €,hikyl, Cs-Creyicloalkyl, (C1-C.alkyl):sCs-Creycloalkyl, Cs-C-cycloalkyl-Ci-

C.alkyl, phenyl, phenyl-C,-C,alkyl, (C4-C,alkyl),.sphenyl and (C;-
C4alkyl)1_3phenyI-C1-C4aIky| .

The mixtures defined above is particularly useful in method for improving the functional prop-
erties of lubricants, hydraulic or metal-working fluids or coating compositions, which com-
15 prises adding to a functional fluid the mixture defined above and, optionally, further additives.

The following examples illustrate the invention:

Examgle 1
)
N /\/\/\n/ OH  Montmorillonit K5 N
II N
i} HZO \/\/\)\
Tolutnazole Heptanal Cyclohexanol
M: 329.5

99.9 g (0.75 mol) tolutriazole (IRGAMET TTA, 2:3 mixture of 4(5)-methyl-1H-benzotriazole
20 (2:3)), 75.15 g (0.75 mol) cyclohexanol (Riedel 24217) and 18.8 g (7% per weight based on
the weight of all reactants) Montmorillonite K5 (Fluka 69908) are added to 147.0 g cyclohex-
ane. The suspension is stirred and heated under reflux conditions. The water from the earth
clay is removed for 30 min. in the gas phase and separated. 90.06 g (0.789 mol) heptanal
are added within a time period of 30 min. The mixture is stirred and heated for 4 h under re-
25 flux conditions and, when the separation of water ceases, cooled to room temperature and
filtered. The solvent is removed from the yellowish filtrate in the vacuum and a yellowish oil is



NH ETON Montnorillonit K5 1 N ti N+ O+\/I NN H- H2O Tolutriazole

Hept anal Cydohexanol 0 M 329.5 99.9 g i(0.75 nol) tolutriazole (I RGAVET
TTA, 2:3 mixture of 4(5)-methyl-1 H benzotriazole 20 (2:3)), 75.15 g (0.75
nol ) cycl oheeaoslosBR edel 24217) and 18.8 g (7% per wei GRAT/ER28@)58934 t he

wei ght of all reactants) Montnorillonite K5 (Fluka 69908) are added to 147.0
g cydohex- ane. The suspension is stirrgg- and heated under refl ux
conditions. The water fromthe earth day is renoved for 30 mn. in the gas
phase and separated. 90.06 g (0.789 nol) heptanal -are added within a tine
period of -] : 1. ' t4 Wr ne 25 flux
conditi on$ g{%h , Y V\?{gﬁgﬁrﬂ%ﬁs%%%rhgﬁ i‘I Zz’n'i_fg* %Qﬁ.ﬂn?ﬁeiia&&hfo@%a&ﬁ%rgmt or Jc%

t enper at urle! %aheptanal podP 86 cyriobexamolarafound. r enoved from the yel | owi sh
filtrate in the vacuumand a yellowi sh oil is W 2006/ 053858

PCT/ EP2005/ 055934 -20 obt ai ned, which contains |ess than 1% TTA (HPLC). In
the gas clrlementdfnalwsio[ho TTA, 1. 1% heptanal and 0.8% cycl ohexanol are-

f ound. EIW' THC HN—GarTc—72.91 9.48 12.75 Found 72. 85/
72.86 9.6019.64] 12.52/ 12.51 *{5 According to an alternative enbodi nent of

t he proces€alchbnt n2i91 oni t 948 epl acd@.7bi th Bl ei cherde Tonsil (r) Suprene
110FF. Ex n 275’.‘8&1‘5&3 c?gg%_'bgi ng, gbf fA4ent amounts of tolutriazole (1)
with regar 0 khe condensation 10 product (I1) are prepared in a manner
anal ogéus to Exanple 1 by addi ng excess anounts of (1) to the reaction

E“l’i; e Oﬁ@{)@ng 8 %n grf]rgﬁ"gé 'egfbgﬂi%ﬁgﬁj tlge Fofes?; Montmétitahit i€ hepiichq wiPonent s |

Bleicherde Tonsil® Supreme 110FF.

Example 2

Mixtures comprising different amounts of tolutriazole (I) with regard to the condensation
10  product (1) are prepared in a manner analogous to Example 1 by adding excess amounts

of (1) to the reaction mixture:

Amounts — B-1 B-2 B-3 B-4 B-5 B-6 B-7
[% by weight]

Components

)] 95.0 92.5 90.0 87.5 85.0 82.5 80.0

) 5.0 7.5 10.0 12.5 15.0 17.5 20.0

Total Weight (1) | 112.7 119.1 125.5 131.9 138.3 147.7 151.1
Excess of (l) 12.8 19.2 25.6 32.0 38.4 47.8 51.2

Example 3 (Application Tests)
3.1 Methods
15 3.1.1 Rotary bomb oxidation test ASTM D-2272

A 0.05% solution of the test composition in a mineral oil of turbine quality is prepared, which

oil has a viscosity of 26.2 mm?/sec (40°C) and 4.8 mm?sec (100°C) and a sulphur content of

0.54%. The solution can also contain a phenolic or amine antioxidant. The time required at a

temperature of 150°C for a minimum pressure drop of 1.75 bar starting from the maximum
20 pressure of 6.2 bar is measured.



(1) 5.0 7.5 10.0 12.5 15.0 17.5 20.0 Total Wight (1) 112.7 119.1 125.5
131.9 138.3 147.7 151.1 Excess of (1) 12.8 19.2 25.6 32.0 38.4 47.8 51.2
Exanple 3 (Application Tests) 3.1 Methods 15 3.1.1 Rotary bonb oxi dation
test ASTM Dv@2008/0%3888 05% sol uti on of the test conpositi CTIEP2@W505398 al oi |
of turbine quality is prepared, which oil has a viscosity of 26.2 mmR/sec
(400 and 4.8 mR/sec (100C) and a sulygiur content of 0.54% The solution
can al so contain a phenolic or am ne antioxidant. The tine required at a
tenperature of 150C for a m ninmum pressure drop of 1.75 bar starting from
the maxi mum 20 pressure of 6.2 bar is nmeasured. WO 2006/ 053858

PCT/ EP2008/1¢%58adified A§TM D-130 eap@eesiripdestyi D- 130 copper strip test A 0.04%

solution of t t est osition jn a poly-al -o0)efin (PAO, which has a
P soost 1y A oY shilionst §188 corpaeion A @ PRIV P AGD: W Ghs 2 Vet o

sul 8hur , bB7.Pr 8[020St (N00AC randzrdontesit of 50 fpndobeldriental sulphiir, ispremareds resbppert h
grade 150

il rbide. g ; Ay _ i th
i an- boi | P18 GEF FaR a inEEpatihed al 508 130 shEdh debide Yper WS akBibelfBin ¥

mer sedSi nwoblepadvegh with bighdloiling getroleym ether. Tha pplished stripddhen completelydmr s. The
Strip is tipdedifthe'Preiied SBRRIORWNIEH B kKb SIQR FDETHoPING HOUHS FhéBifp iid the®R-OUr 1S
conpared wth the séja dardi.zed col qur ﬁa | es of the tar |sﬁ chart, which
s Bppl i c AVEL.shed, Wity pocianesnddried and e eplpytis camraged Wil g starigrazgd asT

D130. 10 B8oldurGamptesidf thertarnishshed, Wiithie @ppiizaiie i@ the ddnioRinn Gést 0b&dpPdr sttips ca o
CO 0 n maeco‘?diﬁgtocﬁsﬁw@m@. CODmooc MoMo u) moOO

< 10 3.2 Compositions Tested



N A
(ONO)

O
O
v C
PCT/EP2005/055934

co
C

N~p O
In CD 14 UMO O

's MML6 ((R'R VI

m~p Oc O cgqmCOO
(7 nNO
O_

vcooOO
OD
Um

O N o ch
g C WO 2006/053858

0
m-~p a co

92 O |Asoes
9¢ VYdN HOOVORI
8'Gl VNVd
G'6¢ SELT XONVONI
G'6¢ 2671 XONVOXI |
[juBiem Aq %) Junowry sjusuodwon

:uopejnuuo eseq

| 4V 3anTvOuIl, (00S Pue 05} Buoinr jo puelq) 91 OSI ‘I dnauo

$0°0 $0°0 ¥0'0 ¥0°0 ¥0'0 00 00 - - spuelg

¥00 - - )

cuonenuIo]

8e0 8c0 8c0 8¢e'0 8ce0 8c0 8¢c0 8€c0 8e0 - aseg

G0°0 S0'0 S00 S0°0 G0°0 G00 S00 G000 G000 S0'0 ZWeouy

‘leg ‘feq ‘leg ‘leg ‘leg ‘leg ‘leg ‘leg ‘legd ‘leg PINId aseq

1 sjuauodwo)

hubiem Aq %]

« pe8isal

ay2| (og)e| (sa)s| wav| (cae| (zae| (1-8) 1| €lonuod | zonuod | | jopuod | uopsodwo)d
INNl




-
OfF
e
O+
°.Z
Oo
DeEd
[
- b
w <
4 ["¢)
@%Nm
oo
—oxHE
= I
10
LO@
O
o=
)E
© —
_07
NQA T
.J%N
— 00 Z
B
NO O
$/ —~~
CRE)
°g
N2ar
O o
OmmL
E o+
T+ o
o
n)0~0
< T E
_
o_— ©
GESE
3Qom
> o
€ g
"o+ &
Ce <~
- U,W
TTE
_Wom
V,~a
e
o
W © ©

co O

juesaud anydins [eyusweje wdd 05 yum 9,521 18 U € ‘0El d WLSY J8d uoisouod Jaddo) (,

2.2z A W1SY ‘senuiw ‘sejedldnp jo abeieAy (1 OAdY (,

+ql +ql +ql +ql +ql +ql +ql qg ey ey Bunes pg| @
1G9 G¥9 ov9 0v9 99 28s 186 105 A4 82 LOAdY
131891
bubrom Aq 9]
«— pa)sa]
(z@)2]|] (og@)9| (sa)s av| (ecae| (za)z| (1-@)1L | elonuod | zonuod | | jonuo) |  uonisodwoD
synsey ¢'¢

lmwl




O3 Coin N C4) L Ncch QEM Co Uv7Q oOa NOUcomr_ O
'~CLC QO 700 CQoHQQacno EyyOHHOU c¢') 0W

2006/ 053858 PCT/ EP20051055934 -24 The findings in the RPVOT show

out st andi ngva s8Rt i ve properties exerted by represefG@/ERPFHSSI4
conpositions in a non-aqueous functional fluid in the presence of phenolic
and amnic antioxidants. 5 The finding®4in the copper corrosion test show
out st andi ng deactivation of copper, which is achieved in a non-aqueous
functional fluid in the presence of representative blends. -25- dains

The findings in the RPVOT show outstanding antioxidative properties exerted by representa-
tive compositions in a non-aqueous functional fluid in the presence of phenolic and aminic
antioxidants.

5 The findings in the copper corrosion test show outstanding deactivation of copper, which is
achieved in a non-aqueous functional fluid in the presence of representative blends.



1. A conposition conprising A) A m xture consisting essentially of: a) A
benzotriazole conpound: RL O /N (11), NORN-OR2RNGC-2 (I") HR35
R3 or N Werein R represents hydrogen or C, -C4al kyl; R2 represents a
substituent selected fromthe group consisting of C -C, 2al kyl, C5-

Crcycl oal kyl, (C, -C4al kyl ), 3C5-Crcycl-@al-kyl and C5- Crcycl oal kyl - C, - C4al kyl ;
and R3 represents hydrogen or a substituent selected fromthe group
consisting of C, 10 C, 2al kyl, C5-Cr7cycl oal kyl,

(C - C4ag§]¥l aC5- C2cycl oal kyl , C5-Crcycl oal kyl - C, - C4al kyl ,  phenyl,

phenyl - G | kyl, (C, -C4al kyl), _3phenyl and (C, -C4al kyl ), _3phenyl -C, -

C4al kyl ; b) An excessive anmount of a benzotriazole conmpound: N R\ /N
(21), N, H i represents hydrogen or C, -C4al kyl; and,

opti onal1l'y,A éu?g'&%ﬁ{oﬁicgz"@rlghgonpound: RR NN N,GCOR2 (Ill"), R3 \Werein
R, represeA) A mixturegensisting®ssedidiiyyl;; R2 represents a substituent sel ected
fromthe group consisting of C -C, 2al kyl, C5- 20 Crcycl oal kyl,

(C, - C4al kyl ) ,a)38%enZolYyieraacamppountdd C5- C7cycl oal kyl - C, - C4al kyl ; and R3
represents hydrogen orya substituent selected fromthe group consisting of

H

C - C 2alkyl, C5- (o | kyl, (C, -C4al kyl), 3C5-Crcycl oal kyl
C5- Cr7cycl oal kyIR1 al kyl, -26- phenyl, phenyl -d -C4al kyl
(Cl- Cal kyl) 1. 3pheny| “fndokrgl- Cal kyl) 1- 3p N C1- ,OR;

5 3 or N

Wherein R, represents hydrogen or C;-Cjalkyi;

R, represents a substituent selected from the group consisting of C4-Cszalkyl, Cs-
Crcycloalkyl, (C4-Csalkyl)1.3Cs-Crcycloalkyl and Cs-C;cycioalkyl-C4-Cialkyl; and

R; represents hydrogen or a substituent selected from the group consisting of C;-

10 Ciqalkyl, Cs-Crcycloalkyl, (C4-Caalkyl)s3Cs-Crcycloalkyl, Cs-Crcycloalkyl-C4-Cialkyl,
phenyl, phenyl-C,-C,alkyl, (C4-Caalkyt)1.sphenyl and (C;-Caalkyl)y.sphenyi-C;-
Cialkyl;

b) An excessive amount of a benzotriazole compound:

N
N
R@ N,

N
H
15 Wherein R, represents hydrogen or C4-Cjalkyl; and, optionally,
¢) A triazole compound:
/\R\1
\; N
YN H or ),

2
R/

3
Wherein R, represents hydrogen or C4-Cjalkyl;

R, represents a substituent selected from the group consisting of C,-Cjalkyl, Cs-
20 C;cycloalkyl, (C4-Cjalkyl)1.3Cs-C-cycloalkyl and Cs-C;cycloalkyl-C4-Cjalkyl; and

R3 represents hydrogen or a substituent selected from the group consisting of C;-
Cizalkyl, Cs-Cscycloalkyl, (C4-Caalkyl)1.3Cs-Crcycloalkyl, Cs-C;cycloalkyl-C4-Cialkyl,



C4al kyl ; and B) A functional fluid selected fromthe group consisting of
Pubricants, hydraulic agents, netal working fluids and coating agents. 5 2.
A conposition conprising A) A mixture consisting essentially of a) A
benzotriazol e conpound: N~ R1\ /N (1'), NOR \ / Z HR3 Werein 10 Rl
represents hydrogen or nethyl; R2 repr-&@ents Cl-C3al kyl or C5-Crcycl oal kyl ;
R3 represents hydrogen or a substituent selected fromthe group consisting
of Cl- C3al kyl, C5-Cr7cycloal kyl and phenyl or an isoner of the conpound
(I"); and b) An excessive amobunt of a benzotriazole compound: N N 15 H
Wher ei n R1l r epipbeeyl phemyd€oGaalkydr (Ol aleyl)1 spimehyCandy G Catkyhspherfiyl@d sel ect ed
fromthe group é:gmﬁl §|t1<§ ng of lubricants, hydraulic agents, netal working
fluids and coati’Aig’agents. 3. A conposition according to claim1 conprising

20 A) A mi xgy I B | #ld i £ S\
[0 R o A RgERI Rl 30iER B o pebod SPEBHC T IV ERE R et <
C, - C8al kyl or rastabweskingdiidsand easting agents.

5 2. A composition comprising

A) A mixture consisting essentially of

a) A benzotriazole compound:

N \S
Rr@ \/N ),
N

O-R,
\C/
AR,
Wherein
10 R, represents hydrogen or methyi;

R, represents C4-Cgalkyl or Cs-C;cycloalkyl;

Rs represents hydrogen or a substituent selected from the group consisting of C;-
Csalkyl, Cs-Crcycloalkyl and phenyl or an isomer of the compound (I'); and

b) An excessive amount of a benzotriazole compound:

N

A\

R;@ N,
N
15 H
Wherein R, represents hydrogen or methyl; and
C) A functional fluid selected from the group consisting of lubricants, hydraulic agents,
metal working fluids and coating agents.
3. A composition according to claim 1 comprising
20 A) A mixture consisting essentially of

a) A benzotriazole compound:

R—@ N ",
! /



I

R3 represents hydrogen or a substituent selected fromthe group consisting
of C - CBal kyl, C5-Crcycloal kyl and phenyl or an isonmer of the conpound
(I"); 5 b) An excessive anount of a benzotriazole conpound: N N H
Wherein R, represents hydrogen or nethyl; and c) A triazole conpound: R N
-NN~CORZ R3 10 Wierein R, represepts hydrogen or nethyl; R2 represents
a C, -CBal kyl or C5-Crcycloal kyl; and R3 represents hydrogen or a substituent
selected fromthe group consisting of C - Cl2al kyl, C5-Crcycl oal kyl and
phenyl or an isoner of the conmpound (I11"); and B) A functional fluid

sel ect ed from Wiergin ®peprossits hydriggef ol méthylcant s, hydraul i ¢ agents, 15
metal working fluids and coating agents. 4. A conposition according to claim
2 conprising R)representsia € €akylsr i Qq-epdamikyl;andy of a) A benzotriazol e
conmpound (I"), wherein R, represents hydrogen or nethyl; 20 R2 represents
C5- C7cycl oal kyR; represers hysdrogaseortassubstitGBal dejdctest fraps terarpup oandistingaf Gan

i somer of the egiRAUOLC(dycibalk@thd dr &X GSmsd Wt@%ﬁﬁo Al benzotri azol e
conmpound (II) vvherelﬁ gycrgp?esen%nﬁ érogen (;r nmet hyl’; ! éﬂ 28- B) A

funcki onal S&c@&%f‘ed rﬁBﬁ’rWoth%eﬂ &H&’zo?éjgbﬁfﬁédngg of | ubr| cants, hydraulic
ur

agents, net aI I'ng and coa |ng age A conposi tion accordi ng

toclaim1l corrprl sing A A mxture fskstl ng essentially of 5 a) A
benzotriazol e conpound (1'), vvhepgi@ﬁ /N (1,

N
H
Wherein R, represents hydrogen or methyl; and

¢) A triazole compound:

R,

N

\—N\E oRr, (I,

R/
10 Wherein R, represents hydrogen or methyl;
R, represents a C,-Cgalkyl or Cs-C,cycloalkyl; and

R3 represents hydrogen or a substituent selected from the group consisting of C,-
Ci2alkyl, Cs-Creycloalkyl and phenyl or an isomer of the compound (IiI'); and

B) A functional fluid selected from the group consisting of lubricants, hydraulic agents,
15 metal working fluids and coating agents.

4. A composition according to claim 2 comprising
A) A mixture consisting essentially of

a) A benzotriazole compound (I'), wherein
R, represents hydrogen or methyi;
20 R, represents Cs-C,cycloalkyl; and
R; represents C4-Cgalky! or Cs-C;cycloalkyl or an isomer of the compound (I'); and
b) An excessive amount of a benzotriazolé compound (I1), wherein

R, represents hydrogen or methyl; and



R1 represents hydrogen or nethyl; R2 represents C5-Cr7cycloal kyl; and R3
tepresents Cl-C3al kyl or C5-Cr7cycl oal kyl or an isonmer of the conpound (1');
b) An excessive anmount of a benzotriazole conpound (I11), wherein 10 Rl
represents hydrogen or nethyl; and c¢) A triazole conpound (I11"), wherein
Rl represents hydrogen or nethyl; R2-28presents C5-Cr7cycloal kyl; and R3
represents Cl-C8al kyl or C5-Cr7cycl oal kyl or an isonmer of the conpound (1');
and 15 B) A functional fluid selected fromthe group consisting of

| ubricants, hydraulic agents, nmetal working fluids and coating agents. 6. A
conposi t i orB)addendlipng flus sslegted from e aleup sansistinaPf dipticantshydraidigiagentes

sel ected fromyaid)Gofkir fliIGOA™ éédt‘”?,?ggntg-et al deactivators, antioxidants,

rust inhibitors, viscosity I ndex rovers, pour-point depressants,
di spersants, surfactants, extreme-pressure additives 20 and antiwear
addi ti ve®. Arcompefitignacsordbigipicdimd @Mpsisifenzot ri azol e conpound (1), wherein

R1 represe el ; gﬁﬁg k; R2 represents a substituent selected
fromthe g?@?ﬁ) con@%gﬁ?l%ng%s - (J.l,g)al kyl, C5- 25 Crcycl oal kyl,

(C1- @al kyl) gy 3CBekz0MdHoRA IMPouAB UICanérégy cl 0al kyl - C1- C4al kyl ; and R3

represents hydrogen or a substituent selected fromthe group consisting of

Cl- Ci2al kyl, %é%z%%@?&g%bggg%ﬁgﬁgl kyl ) 1- 3C5- C7cycl oal kyl ,

C5- Crcycl oal kyl a /I , phenyl - C1- C4al kyl
(C1- C4al kyl) 1. %%P&G&Q%S(%%Mﬁ{%j , 3phenyl - C1- C4al kyl ; b) An excessive
i "(T1

amount of a benZottiazol e conpoun wherein Rl represents hydrogen or

Cl- C4al kyl ; anwR, repiesertsld sCsafkyir AT icpcioalkyl e aP Fontér of the' dompeliad @iyn R1
represents hydrogen or Cl-C4al kyl; R2 represents a substituent selected from

the group c i & | i I I ;
(C1- Caal Ryl )T, ok %%é%?ggﬁfﬁéﬂé"ég%%%%ﬁﬁkﬁﬁ t-%ﬂ'%?iﬁ'l"kyu and Ra

reprgsents hydrRgeRrédents HydRgehov fidthykaiact ed from the group consisting of
Cl

c) A triazole compound (lII'), wherein

R, represents hydrogen or methyl;
R. represents Cs-C;cycloalkyl; and

R; represents C,-Cgalkyl or Cs-C;cycloalkyl or an isomer of the compound (!'); and

15 B) A functional fluid selected from the group consisting of lubricants, hydraulic agents,
metal working fluids and coating agents.

6. A composition according to claim 1, which comprises additional additives selected from
the group consisting of metal deactivators, antioxidants, rust inhibitors, viscosity index
improvers, pour-point depressants, dispersants, surfactants, extreme-pressure additives

20 and antiwear additives.
7. A mixture comprising
a) A benzotriazole compound (1), wherein
R, represents hydrogen or C,-C,alkyl;

R> represents a substituent selected from the group consisting of C,-Cj.alkyl, Cs-
25 Cscycloalkyl, (C4-Cqalkyl);.sCs-Cscycloalkyl and Cs-C;cycloalkyl-C4-Cjalkyl; and

R3 represents hydrogen or a substituent selected from the group consisting of Cs-
Ci.alkyl, Cs-Creycloalkyl, (C4-Caalkyl),3Cs-Cscycloalkyl, Cs-Cscycloalkyl-C4-Caalkyl,



10 CﬁZaIkyI, C5- Crcycl oal kyl, (Cl-C4al kyl ) 1aC5- Crcycl oal kyl ,

C5- C7cycl oal kyl - C1- C4al kyl , phenyl, phenyl - Cl- C4al kyl ,

(C1l- C4al kyl) 1. 3phenyl and (Cl-C4al kyl) 1. 3phenyl -Cl1-C4al kyl. 8. A nethod for
I nproving the functional properties of lubricants, hydraulic or

met al -working fluids or coating conposidg.ons, which conprises adding to a
functional fluid the mxture according to claim?7 and, optionally, further
additives. 15

phenyl, phenyl-C,-C,alkyl, (C4-Cajalkyl)1sphenyl and (C4-Cyalkyl)r.sphenyl-C;-
C,alkyl;
b) An excessive amount of a benzotriazole compound (lI), wherein
R; represents hydrogen or C;-C,alkyl; and, optionally,

5 c) A triazole compound (lil'), wherein

R; represents hydrogen or C4-C,alkyl;

R; represents a substituent selected from the group consisting of C4-C;alkyl, Cs-
Crcycloalkyl, (C-C,alkyl)1.3Cs-C;cycloalkyl and Cs-C;cycloalkyl-C4-C,alkyl; and

Rj represents hydrogen or a substituent selected from the group consisting of C;-

10 Cyzalkyl, Cs-Cscycloalkyl, (C4-Caalkyl)1.3Cs-Cocycloalkyl, Cs-C;cycloalkyl-C4-Caalkyl,
phenyl, phenyl-C,-C,alkyl, (C4-Caalkyl);sphenyl and (C,-Calkyl)s.sphenyl-C4-Cjalkyl.

8. A method for improving the functional properties of lubricants, hydraulic or metal-working
fluids or coating compositions, which comprises adding to a functional fluid the mixture
according to claim 7 and, optionally, further additives.

15



