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Benzotri azol e conpositions The invention relates to
novel benzotriazol e conpositions conprising mxtures
woboobesssst ri azol es and N-substituted benzotri aeol/EB2005/055934
the process for preparing N-substituted benzotriazol es
and a nethod for inproving the functional properties
of lubricants, hydraulic or netalworking fluids or
coating conpositions. Additives, which can be used as
Ben & aI0 deactois_\(iato_rs di splay their protective action in
ids, such as mneral oil or fuels, by
deactivating the netal ions, such as copper or iron,
contai ned therein. These netal ions can have catalytic

The ﬁ‘\%lﬁfb‘ﬁel.b{e&g ﬂg\%l rb?ﬂzq%é.z%%&o\ﬁgpo ﬁﬁﬂ%’ggﬁbﬁéil‘?§m‘3&&8§ ofbiehzotria-
of mneral ol or tuels. e protective action1s
zolesoanpsl Misnbefituipd brezdtiazelas; the psecess fonnrepasing N-substituted prnzotria-

zolesSaid &R uRd fHﬁhﬂJr&nﬁH thBYurfcHiBRAI Srof PSR il Biichts fhya%ﬁb or metal-
Ions, EP-A-3 476 di scl oses benzotri azol e conpounds:

work\mefwasmrmatmp%mﬁenm Cl12 straight or branched
AdaifiysR, e G e B55 25 mefdl HE s BREI B RE B 5T Ot g Hction i func-

tionaOiquiidsrsudr as mjees eih bs fuels; by déax;tiabbir@ thg Imetalrichs| silchi asaedpper or
r | 2 . .

iron, &%ﬂﬁ?ﬁﬁe‘?ﬁ@ fﬁé\%lﬂé(?t qg?gy ghzfﬁan\}legcﬁé%irgregfté&ﬁgn ﬁﬁd&ﬂg@g)%ldatlve
deconmp@aapmcessasmf mieeraiailor fusls. dihedsatectiveactor isgixptained by the
formétidrPdt @i like/ lRFerd/dP tRE QG’rlfa‘Hé%f 'nﬁ‘etal@%?@%é&n&fex hirﬂﬁtlon with metal ions.

tenperatures, in particular in internal nbus tion
EP-/2B65 2PSdistiesdsiddizoiiszoldboréifowde: exposed to oils and

fuels, the deactivator concentratl on can rapidly

decrease with a correspond eductl on in the

protective action. It C|§3 gf the invention

to prepare, fromreadily ob a| g e startlng

materials, such as tolutriazole al kyl al dehydes

and cycl oal kanol s, additive conponents whi ch can be

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
represents Cs-C.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

can rapidly 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.

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:
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used in lubricant conpositions as netal deactivators,
possess i nproved solubility and, in functional

wo papiosIsss have | ower volatility than tol utri azedBEP2005/055934

itself. This object is achieved by the present

i nvention, which relates to_gpovel benzotriazole conpo
sitions conprising mxtures of benzotriazol es and
N-substituted benzotriazoles. The invention relates to
a conposition conprising A) A m xture consi sting

a@ sAdehzattiazpleoéona)ouhdbenzot ri azol e conpound: Wherein Rl

represents hydrogen or d-G,4al kyl; R2 represents a
substituent sel ected ke group consisting of
I

f
G -G 2alkyl, c5- e alkyl 0 RC - CAgfkyl ) i

- 3C5- C7cycl oal kyl, C5-C7cy kyF- G - C ‘4al kyl ,
Wherein RL lis as defined as R R, The i ndex a
represents a nuneral from1l to 10; and The index n

I eprga&reinR ArepredBhte hybifogeh ér ERCRalk@nd R3 represents
hydrogen or a substituent selected fromthe group

conRgepregents aClbstiuertiskiecied BontCie)grbuRédaisisting of C4-Cyalkyl, Cs-

é?alg%?élg%@kﬁ%%hgﬁf;#?é?%'c%(k% ﬁ?—b?gy%%llk?/ebh&éllgl,'
(G - C4al kyl) 1-3phenyl and (G - C4al kM| ) 1- 3phenyl - Ci-C
4al kyl ; b) A benzotriazole corrpoumdg '

ein R1
represents _ ogen,,or, C al k LX p'?i'ona(f"}y, c)
A triazole E%%é%ggHWé Cﬁﬁﬁgijepf‘lesen s hydrogen or
d-C 4al kyl; R2 represents a s&ystituent sel ected afn&om
the group consisting of G -C 2al kyl, Cb5-

N
/
N
R
—(CHz)n-o—E/KQGL B )
r/ N

Wherein R;' is as defined as R;;

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

Rs represents hydrogen or a substituent selected from the group consisting of C-
Cizalkyl, Cs-Crcycloalkyl, (C4-C,alkyl),3Cs-Crcycloalkyl, Cs-C;cycloalkyl-C;-
Caalkyl, phenyl, phenyl-C4-Cjalkyl, (C+-Csalkyl)isphenyl and (C,-Calkyl)sphen-
yl-C,-C,alkyl;

b) A benzotriazole compound:

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

c) A triazole compound:



Cycycl oal kyl, (G -C4al kyl )i -3C5-Crcycl oal kyl ,

C5-Cr7cycl oal kyl -G - C4al kyl, Wherein RL 1 is as defined
WwW@s00rhs38sd The i ndex a represents a numneral fPONER2008055934

10; The index n represents a nuneral from2 to 8; and

R3 represents hydrogen or a.gubstituent selected from

the group consisting of Cl- Cl2al kyl, C5-Crcycl oal kyl,

(Cl- C4al kyl) 1-3C5-Crcycl oal kyl J C5-Cr7cycl oal kyl -

C4al kyl , phenyl, phenyl-CrC 4al kyl, (C C4al kyl)

1- 3pWNbkergin RMépleSentEhgtiogen ol C3Qhakyl - Ci - C 4al kyl ; B)

A functional fluid selected fromthe group consisting

of IRdrepresents a supstitaentiseleatgdritos) thewgreup cansistingof CiCaslkyl, Cs-

and f ! he

v ST LES Bl CRCTERARY, G Rl Ral citigh

m xture consi sting essenti aI ly of: ay™Anbenzotriazol e

compound: Wierein Rl represents h}qdj@g rRr ac)

Cdal kyl ; R2 T&phhserCH, £)s@blss)ir®ulnt ected fromthe

group consisting of CC 12al kyl R;C5- "b?cycl oal kxl

(CrC 4al kyl) 1-3C5-Cr7cycl oal kyl and

C5- C7Cyd Qal kYl - C1- C4al kyl ; and N €presents hydr ogen

or a substituent selected frqm%h&gﬁou;@ gonsi sting of

Cl- Ci2al kyl, C5-Crey@

1- 3C5- Crcycl oal kyl , I-%'Fcyp@ { oalikyl - Cr C 4a| kyl , phenyl ,
S phenyl - Cr C 4al kyl , (d C 4al kyI) 1- 3phenyl and (Ci C

420 Kiherbi PRI adhe48RYdna b) A benzotriazol e

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

Rs represents hydrogen or a substituent selected from the group consisting of C4-
10 Cizalkyl, Cs-Crcycloalkyl, (C4-C,alkyl),3Cs-Crcycloalkyl, Cs-C;cycloalkyl-C;-
Caalkyl, phenyl, phenyl-C4-Cjalkyl, (C+-C,alkyl)isphenyl and (C4-Cjalkyl)ssphenyl-
C+-Caalkyl;
B) A functional 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:

N
\\
R; A "),
~ R1 ~ /N_ﬁ\ ( )
H 'R, N 3

Wherein R, represents hydrogen or C;-C,alkyl;

20 R> represents a substituent selected from the group consisting of C4-C.alkyl, Cs-
Crcycloalkyl, (C4-C,alkyl),3Cs-Crcycloalkyl and Cs-Crcycloalkyl-C4-Cgalkyl; and

Rs represents hydrogen or a substituent selected from the group consisting of C4-
Cizalkyl, Cs-Crcycloalkyl, (C4-Csalkyl),3Cs-Crecycloalkyl, Cs-Crcycloalkyl-C-Cjalkyl,
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Wherein R1 represents hydrogen or Cr C4dal kyl; and,
optionally, c) A triazole conpound: Werein Rl

WO eresBst s hydrogen or CrC 4al kyl; R2 represePtBER2005/055934

substituent selected fromthe group consisting of CC
12al kyl, C5- Cycycloal kyl, _4.
(C1- 4Bl kM) 1- 3C5- C7Cyd Qal kVI and C5- Crcycl oal kyl -Cr C
4al kyl ; and R3 represents hydrogen or a substituent
sel ected fromthe group consisting of Cl- Cl2al kyl,
C5- Ghenyl| pradniylyC,-Clalky( (SaiCsatkyl): Iptayt dnriaiGralkidyilsphenyl-C-
Co- Qé%*ﬁ"‘ oal kyl - Cr C 4al kyl, phenyl, phenyl-CrC 4al kyl
(Cr at kyl) 1-3phenyl and (CrC* kyl *sphenyl - Cr

al Y tional fluid selected fromthe
géboégyécngﬂgl?g?lgﬁaﬁg{)%bri cants, hydraulic agents,
metal working fluids and f“'k\ng agents. The

conposi tions defined re Nor epakled by
conventional m xing proc r and are suitable as
metal deactivators in functiaoenal Iiquids. The

expressions and terns used above and bel ow are

pr ef ewabieih RefdpRadn@hytitdgen W Cii T alk@; &R5 6pfigallpn of

t he present invention: Conponent A) The conpounds (1)
pe)e 2etrisizole cormpouwranposi ti ons according to the invention
are defined by the follgw ng isoneric

structures: Wherein R1, and R3 are as defined above.
The term i soner includgssmny structural and positional
i somers, tautoneric for\\gsr\’] ¢ S-tran ”.' soners and

stereoi soners, e.g. enanti of@eiQRfo and racem c
mxtures. R and R 1defi®8d as CrC 4al kyl represents
met hyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl
Wherein R, represents hydrogen or C;-C,alkyl;
R, represents a substituent selected from the group consisting of C4-C.alkyl, Cs-

Crcycloalkyl, (C4-C,alkyl),3Cs-Crcycloalkyl and Cs-Crcycloalkyl-C4-Cgalkyl; and

Rs represents hydrogen or a substituent selected from the group consisting of C4-
Cizalkyl, Cs-Crcycloalkyl, (C4-Csalkyl),3Cs-Crecycloalkyl, Cs-Crcycloalkyl-C,-Cjalkyl,
phenyl, phenyl-C4-C,alkyl, (C+-C,alkyl)isphenyl and (C,-C,alkyl)1.sphenyl-C-
C.alkyl; and

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
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:



10

15

20

25

or tert-butyl. According to a preferred enbodi nent, Ri

represents nethyl. R2 represents a substituent
w@edoensmes f rom t he group consisting of G C 2aP&yEP2005/055934

C5- C7cycl oal kyl, (G -C 4al kyl)i -3C5-Crcycl oal kyl or

C5- C7cycl oal kyl -Ci -C 4al kyl.sR2 defined as G -d 2al kyl

represents & C4al kyl as defined above with regard to

Ri and Ri 1 and additionally represents strai ght chain

or branched -G 2al kyl, e.g. pentyl, hexyl, heptyl,

octyl, npAW/ ~sindecyl or dodecyl. R2 defined as

C5- C7d¥ ky Nis preferat@l)y cycl opentyl or

cycl ohexyl™” R defgped as (G -C 4al NG ,O-R,
1- 3C5- C7cycl oalKyl ‘s preferabl yri pe/rN»yC\%; ("
cycl ohexyl substiRuted with Q¢ 4a sne. gt Rethyl

ethyl, n-propyl, isopropyl, n-butyl, isobutyl or ’

21 H- Byt vl .. LF - Crcycl oal kyl - Ci - C 4al kyl

Whefezﬁ B?’gw.z %‘f/jc 3?3%%F§Fﬁn}get%ny ,vg%ycl ohexyl nethyl,
The @Yrﬁlié?)?ﬁé?tiﬂélud%s]anz %Lrb?‘thral S¥ED | isdmérs; Bludheric formsH cis-trans
~cyclopentyl-1,2-ethyl or cyclohexyl-1,2-ethyl. 1n the
isomesAYLARIePIsYMerse e ion BiRantigmedip fAEEE ANd racamigEduresr om 1

1 nd the~i ndex n repr n a_nuneral fro tqQ .
R, afePRiy e e € Ecl oo e RaiL BPVE RPROT HopHadl nepit isobu-
tyl or'teibEE/E McBoringUERI pRéfere@ @mboblindnt, RAepreBénts Aféepyl.N
represents a nunmeral from2 to 6. According to a

R, relp're;;bhf;sl Psublstitue picsetsdbatiror ithe grobe comsiisting @f Cofd:atigh C3-Gicyclo-
n r resents a

e RS B BT Ebaflr XA RTabRTE L RRL T TTES,

R, d%}r'\gg ltaEtcﬁ ftﬂ%%lﬁfci?: ;%édd%é\g{ CE%%IKW %? g%dﬁém% With PegPd td R, and R,

and adsitionei-ieprasanie

5
reigRECHE LIRS s GBIk g1 peTHIEHY, hepty,

octy|PREHYY inGbcyl 64ddder. (Or Chal kyl )i -3phenyl and (Gi-C
tygfal kylu)i (EySphenyIi-lCr C4al kyl . R3 defined as Cr

R, adfig8 kX EaSEN | @atckatly cllnefiyfcH dklohenyl

279- gf cy/C oﬁ% ang Y C)?gﬁga K F ey

R, defined as (C;-C,alkyl),3Cs-C7cycloalkyl is preferably cyclopentyl or cyclohexyl substituted
with C,-C,alkyl, e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or tert-butyl.

R2 defined as Cs-C;cycloalkyl-C4-Caalkyl is e.g. cyclopentylmethyl, cyclohexylmethyl,
cyclopentyl-1,1-ethyl, cyclohexyl-1,1-ethyl, cyclopentyl-1,2-ethyl or cyclohexyl-1,2-ethyl.
In the compound (1) 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
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.

Rs represents a substituent a substituent selected from the group consisting of C4-C.alkyl,
Cs-Crcycloalkyl, (C4-Caalkyl)s3Cs-Crcycloalkyl, Cs-C;cycloalkyl-C-Caalkyl, phenyl, phenyl-C-
Caalkyl, (C4-Cjalkyl)ssphenyl and (C+-Cialkyl)isphenyl-C4-Cyalkyl.

Rs defined as C4-C1.alkyl, Cs-Crcycloalkyl, (C4-Csalkyl)1.3Cs-Crcycloalkyl and Cs-Crcycloalkyl-
C+-C,alkyl has the same meanings as defined above with regard to R,.
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G -C 4al kyl has the same neani ngs as defined above
with regard to R2. R3 defined as phenyl, phenyl-CC
wd 200695385 d- C 4al kyl ) 1-3phenyl and (G - C 4al kpt)/EP2005/055934

1- 3phenyl -Cr C4al kyl is, for exanple, phenyl, benzyl,

1- or 2-phenylethyl, 4-nethy§.or 4-ethyl, cunyl or

4- met hyl benzyl. Conpounds of the formula (1) are

known fromthe disclosure of EP O 365 476, or can be
prepared in a manner anal ogous to the nethods as

R defiaed rais ipbenyl haftealyRC -8 ,atkyl, {--Chadkya)s ghengit aridy(Se-C.alky) ;pleemyl-C+-

0 o : ) :
Caf st BF Rl B b1 E0% AR £ i S KRS o
4-meghythsngyl. R2-OH in a solvent inert to the reactants,

whil e continuously re noving an azeotropic mxture

f
Compeyndsaf therfarmila &) arcnaue feam theglisasurealch 8965 4Pt %‘[&a@ be pre-

pare@ i & maAhéd aralcyols e the Qnéghét{%raﬂg dedelitstsy thereth, e b ItMe adid catalysed
ent oni

a5 alPLea S (koL e aideryce
Rs-C{=0)He ahd thesaledhol Re-OH incnsohentimeet to &l reactastsgwhile continuously re-
moviglf Afasdeid mixtrs ARt BRE Wl KiteSicufind ncebfigHone.
SureREENSyab B4Rl AHLAISRE £ IIERLEIAOLLRE g, b,
monigrgriorste. BlsiapardecT quay® 6urree 148k a26 FE) prardler's parth acid on-
exchafgd REMESe. GBAMBENYRY® 4 bLarditdulbHoRicalcldsed. gl sadilidresuldhonitaacid.

Ri -substituted benzotriazole, e.g. tolutriazole

The inkatlspivént raayobegyclorekiing, henzkne!, tahieneCGadgny Gi@afidn tetrachloride.
2-30 a-(CH2-3)-CH and 2 equival ents of the al dehyde

Commar_(cts‘:([)))/vhdreim R, veprésentsea grovip ofihe( pEirzal fior@idizen(@) 2r (B), can be pre-

parf i B g B kBt r b S borot

zole, ¢ 0 Jolulrinzele gitiaa0ld PGP, ik BIR-GH:)3 Lol gD )lCHz - OH and 2

equivdfdrts Btth¥ |a|deﬁ€{“€&R§i'(C‘5E€D)tIQ, & vithehe BiofH flio®Bhd 2Rquivalents of
r eﬁr Esgngq‘?_& hyl . Conpounds (11) are known and are

the e CParT )'lélyallabl e, e.g. lrganet(r) (G ba

Ina oscprﬁrgzolu%ldt(ﬂ) Qlc?eqi]ngg lag )C1-E|;ékyl represents methyl, ethyl, n-propyl, isopropyl, n-

butyl, isobutyl or tert-butyl. According to a preferred embodiment, R, represents methyl.

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

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

1
N/L N
\\—N\E';_O_R2 a),

RY

Wherein R4, R, and R3 are as defined above.

Compounds (lll), 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 R;-substituted triazole,
e.g. triazole or methyltriazole, with the aldehyde R;-C(=0)-H and the alcohol R,-OH.
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The conpounds (I11) present in the conpositions
according to the invention are preferably defined by
WO bmehsdssoOW ng i soneric structure: Werei n Rl, PRRER20I5/055934
R3 are as defined above. Conpounds (I11), according to
the optional conponent c), can be prepared in a nmanner
anal ogous to EP 365 476, e.g. by the acid catal ysed
reaction of a Ri-substituted triazole, e.g. triazole
or nethyltriazole, with the al dehyde R3-C*O-H and the
Compouraisd| 1), Rizhetbin Bynmppresetsts algrdup, ofitheepatial f&iZnulz pX)es ¢BY, sambe pre-
0 L al ) .
pare(g g'lr %i'gari?grllodacﬂxg gﬁag{n'gg %g&%ﬁ%ﬁal&é@dt r%éctg)gi of ttﬁegitahggbssg%l?ed triazole,
e.g. rigzale pometiylttigreleRwith diss dipk O <EHb)- BQrz(GHeaO)e(@Hz 91QHhaod @

equn%fled?%@zg% Gldef R3 & é)h—l%’r%ﬂ*u‘ tRé dﬁﬂ'—lb%z)z -9 ah& St&uiRients of

equi val ents of the ehy e
the h(/@—'B)’( ob'l" Wlththe di ol HO(CH2)nO—|and2
equi val ents of the al dehyde R3-(C=0)-H Conponent B)

CompbaeatB)n f unctional |iquid selected fromthe group
consisting of lubricants, hydraulic agents, netal

The ¥h fiMGohdI HhGa sBleeteBidin (he W&nslsﬂﬁé HAG6ricants, hy%raullc agents,

non- aqueous, partially agueous and aque ous |1 qu
metalWPEinoAfiuids ﬁﬂdé@ﬁﬁ'%&?gwt? WCWEF%\P%“'PSU?%’Sd%E@“Y\?&PSaUS and aque-

ous IR@fdsiviHicrpdire Gi9 Brtact Qithi métals tEsa Mph&tvateld, iQRartRsules @dpper or iron.
functional liquids are fuels, e.g. hydrocarbon

Examples off res-axuepus finotpral igrids areiflield, reag. thydrosanlon aiixtares comprising
mlneHI %h' 'frgct?o srm?fr]oén %rg Wﬁ& i %B IH%)?n %ﬂ'g)e%tﬁr %Hdtaqg Sltgb?]’%fdJ f.lge |nr\nternal

combmgorm engings; i gsmt@mamon(qg@t@roengzmﬂﬁ withsgxternal (peteel engines) or inter-
nal |drﬁk|?int(tjfé§el(é?l\'gﬁ1%§j e %f’r‘&%vmﬁ d‘ifferé’rﬁb(:f%e t&@?ﬂbﬂ@ (regular grade or

ferent ocCtane conte regular grade or prem u
prenwrag@dﬁé{e,trgppr glles%hf@ge.ipnq:Inglcan}:‘s,1 hydradli fg%ggetal worklng fluid, en-

gine byslams] trahsfdrmieloil ami switohjelsr 69 f 1 ui d, engi ne cool ants,
transformer oil and switch gear oil. Exanples of

Exarsples afduitaplepartally yqaepue dursctibued tiuids afe Hyideadilid fuids ased on aque-
ous wﬂﬁﬁw/ 'pSIyB’ygél%%J?%ﬁGre%rbr %%SI 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
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 (I), based on the weight of the functional
liquid.

Non-aqueous functional liquids are preferred, in particular base oils of lubricating viscosity,
which can 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-
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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ous pol yglycol/ polyglycol ether m xtures or glycol
systens, water-in-oil or oil-in-water sys tens and
we@a@hns386%00l i Nng systens based on aqueous gl ycoPCT/EP2005/055934

Exanpl es of aqueous functional l|iquids are industri al
cooling water, filling conpogitions of a water
condi tioning plant, steam generation systens, sea
wat er evaporation systens, sugar evaporation systens,
irrigation systens, hydrostatic boilers and heating

seq. apd Pé&%ret s1q.;d0 Mm@hmysfmyslobadiiamgCaemioas‘éei:hnology, Fourth Edition

196 L MHLPE s, Nolf YEIKRAR 1o, Rli% B3G50 ByiBuldPuids), porformance
Testing Oﬁdydflau’m Rluids;, @ZTQlﬂeiam/E@ Wiegh Hlydegi& ~S0ftéﬁdp65ndn behalf of
The hbhtutmo%n% NénabR) @@w <§>f355d°1‘931f7uéq Yiirfana's édc%ibﬁledla of Ind.

eous functional liquids are preferred,

Che’Bar': fﬁhg?ﬁ’ﬁ?’e‘i?&s’@evﬁqu’f%tf% Yerag Qf’?'ﬁ(f PESWewheq, W Exblishers for

U.S. 1. Ae5usaee 423ret 68§ (Rutspan®),ivan Af3,pagades et §&j. @Hydraulic Fluids).
morking fluids, gear fluids and hy draulic fluids.

The ISbri¢zmis aredn partiesiar oistaaid greasesfgr éxample baspebon Mmineral oil or vegeta-
I [ [ . .

ble aﬁagnmeﬁ oﬁ'éJ fétg t%#e\‘% Iglid \&51? oP@rﬁ(ﬁﬂes Eh%?eeog.%'rta:bé? _Qﬁhrﬁrélmal oils, fats,

tallow ahd W@aﬁf% fqrag(amlﬁ palar keraelpilpealra, eliveldileeblzanoit, rpegeed oil, lin-

seedQﬂdséV l?ea‘i*\eo“’rlc{:étf?)%cilvdd1 ofl, %nﬂ&k&\ﬁﬂnéoc]ohﬁte&naﬁiéfz% oilSEssordT; walnut

exanpl e Chem istry and Technol og

oil aquJer(FLg% req(/tﬁsp iol$, ang oppmg:,q&y pyodifigg.; a9 e@oapfdlsed or sulphoxidised,

formé beliobrAs Bleparddy dﬂn@ﬁ&ﬂéﬁglﬂé&l@mr bkdhplé 8by &&an oil prepared by ge-
Publ ishers NY. for US., | SBN O- 216- 92921-0, cf.

"et'cp?&g@? etseq. and 269 et seq.; in Kirk-Q hner

Exanfpgg%&l sgzﬂﬁ'&; ?|u%@lg%§ mc&ﬁkle&?@g&glbg%@ onJl: gliﬁhtanc gldéré@%ﬂc f:arboxyllc

ester§epplyr(19m$;@ns, p,olyallgqlem)omde@r pmsnaw@aq@gstpﬁ;g p@f/-oc-olefms or sili-
coneg%@lfh'élﬂlééfer%f 4l dﬁ?asm&m&r \Wﬁ E%O@H%r% alcohdl, 'e%”dmc@l’ d&shcite or di-

Institute Pet r'ol eum

on
“O"YL%ﬁHa%tﬁ °f|a§BRFt8f @fésmthz'fipr@oanelvv'waawwoaotmm bPeithha mixture of
such@icldade. g%lﬁf&hyld?prﬁpéhéhbﬁlb@oﬁhw Mtﬁﬁdpﬁa@ahé ficapryRité &imixtures

thereCP ol}na?étra ester of pen an}ythrg_f_m bela }nonobasmf &cid or with a mixture of such ac-
ids, e.g. pentaerythrityl tetracaprylate, or of a complex ester of monobasic and dibasic acids
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-o-olefins, ester-based lubricants, phosphates, glycols, polyglycols and polyalkylene gly-
cols and mixtures thereof with water.

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

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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U S, Vol. A 15, page 423 et seq. (Lubricants), Vol. A
13, page 165 et seq. (Hydraulic Fluids). The

wo iwsiosmeg s are in particular oils and greasespPCT/BP2005/055934

exanpl e based on mneral oil or vegeta ble and ani nal
oils, fats, tallow and wax og.m xtures thereof.
Vegetabl e and aninmal oils, fats, tallow and wax are,
for exanple, palmkernel oil, palmoil, olive oil,
colza oil, rapeseed oil, Nnseed oil, soy bean oil,

Suchcartditives ameohddeidlin thretamhduniecustorhary doeactudaseifor, therpupese, each in

the

rgﬁqe’ f:ro‘“r% éﬂ toq00% W%%a i‘fég%zrgg’fb@ %@thégg(q@{bggagé’gsrteé b&Bw:

em ca

1. P‘?ﬂéh&i&%ﬂﬂkﬁ s forms or fornms prepared by genetic

1.1.

or exanple soy bean oil prepared by ge

1.2.

neAlr(ﬁgféGgi&%WEgﬂtﬂs zEetamahﬂﬁxtﬁ’ﬁ rﬁé{tﬂ%lbﬁéﬁ& y b\hylwe-latrﬁethylphenol
i Bt Ay gy 4 e e Buglopaal, 2 bftertbuty-4-iso-
2>éblg§sherwn@s@bmydzlopmyld méihgrlpﬁencndl m-mem_y&fyclolsem) -456-dimethyl-
oy & GBI FmasthyByion 254 6 4R Endhiheey 26-gientbuti4-
adingthowymethylphenal, éme@rnmwlphenoieohwrtylmreogamé\iah arg beganched in

oihe el dhaC 6. 2/6- duwédyl-a_rﬁetmlyﬁ@oofz aﬁamtmc{?mm@thgl-undec-1 -
trlnethylol opane pel arg | ol prop
t rYIEBEEP. 2 BT Br(br Bethy ePiagee. T of - Rhanel L4 wReghiBr T-methy:

Detﬂﬁé@ﬁy)tljlﬁhén@ ad hikufesRARASI ¢ acid or with a
m xture of such acids, e.g. pentaerythrltyl

E

1.3.

t Ieélgg\ﬁ@&ﬁa 1 Bﬁev\rnlo?s{] ZQlf? aﬁg it %Le‘?t]r b&ylpmpk?afbﬁcl?ﬁmomethyl-
es@@etwphﬂnph@ﬂ'@lpﬁwmﬁ'ﬂ%ﬁhﬂ GAPQMPB%(M ¥: 6'€'dgﬁ€°Y§Bl9&'t§it*U"4 -nonyl-

acpbn@l of a m xture thereof. Particularly suitable in
addition to mneral oils are, for exanple,
poII-IVdrﬁth@fdsniﬁld aiciated haiegluihonesi 2 8nfi-fart-plitgisgaatrosyphenol, 2,5-

1.4.

o g BuoPRidaicne 2 Sl Pt G el b igieR s octaaecy.

m cotyphenpol t hédetsit-wdyl-nytioguineneri & di-terttbutykd-hydgedyanisae, 3,5-di-

a%ﬁ%@p gﬁ;{a@gﬂgge,@é%? efnatﬁdtym'\ﬁlo%)gﬁfﬂé@léigar%ieubféfa 5-di-tert-

S can e prepared
t hl@thlaﬂTbydroxyphenyl) adipate

Tocopherols: o-, B-, y- or é-tocopherols and mixtures thereof (vitamin E)

1.5.

Hydroxylated thiodiphenyl ethers: 2,2'-thiobis(6-tert-butyl-4-methylphenol), 2,2'-thio-

1.6.

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

Alkylidene bisphenols: 2,2'-methylenebis(6-tert-butyl-4-methylphenol), 2,2'-methyl-

enebis(6-tert-butyl-4-ethylphenol), 2,2'-methylenebis[4-methyl-6-(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-isobutylphenol), 2,2'-methylene-
bis[6-(a-methylbenzyl)-4-nonylphenol], 2,2'-methylenebis[6-(a, a-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-methylphenol, 1,1,3-tris(5-tert-butyl-4-
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substances as descri bed above for the lubricants.
These are frequently al so ermul sions of such substances

WO eoa@sIss8 or ot her |iquids. Additional conmponePtBERR005/055934

further enbodi ment of the invention relates to a

conposi tion, which conprisesgaddi ti onal additives

sel ected fromthe group consisting of netal

deactivators, antioxidants, rust inhibi tors,

vi scosity index inprovers, pour-point depressants,

di syaesge2rirethyiphehgiiutartes 1, 1ebis(Setemtbutyb4-hydroagi@imethgdsphenyl)-3-n-
aAngbddRYImEPGIpteiitre! ¥fﬁ§le§'ﬁ a@ca%[ﬁ B\b?ﬁs A6R- b@ﬂ/ﬂ ﬁ%ydPoﬁyBﬁenyl)

anount s CUSt omary I n each”cCase pose,

i nbl!tYf@tQ]é?\@fé-t¢¢-bHﬁYb4'01dfPl§Y'§ﬂn@W|t%heM)W‘Opmﬂ'ﬁn%sb'?d? -(3'-tert-
f upjepes g\ gz&*gk}'}-?—’rﬁéth?mn'z}ﬂZ%qgﬂ Bty R méth;ﬁ gﬁgﬁﬁﬂbrle%hthalate, 1,1-

ant | ted rm opheno
2, lﬁs(@LS-dlmdth}M}QtthokyptmriymbptwnoJ? 2-bis(3,5-di-tert-butyl-4-hydroxyphenyl)-

2- @’UBX@ z’?blg{?'@ftr% )yf] xg -2- methylphenyl)-4 n-dodecylmercaptobutane,
2 (% A 5-t9ér|a(5 mtgutylvﬂ wmyz p’ﬁ&ytnhenyl)r)entane

g’ - S pmt Voo b-;iq %hﬁ-ﬁ&ra-fert-butym 4'dihydroxydibenzyl ether,
g édla m/hydfekylﬁ %Whéthﬁlb@nﬁlrﬂ@kﬁbﬁb@&&é\@' tridecyl-4-hydroxy-3,5-di-

6- dloctadec
t&“é’w?ec’w'|"{ﬂﬁ%%mq9ﬁt@¥%|tr18(§ Besligrt-pulyle-pydrgxybenzyllamine, bis(4-
netbhmmyretﬁyﬂkowkmmlmethylmyl) amiylepsphiiaiate, Cis(3,5-dl-tert-butyi-4-

2?’3‘}/&@(@ nﬁﬁ!yﬁ %ﬁ@h@% b%ylf%dﬁgé&ﬁ?/ %ﬁ{‘r&aptoacetate

1.9.

1.10.

-IIB ylrnept auec

- n@ﬁl@yﬁher dlﬁétédeqvl 23(% Jerphtitlod- hmfﬁxyﬁm%fmé@erﬂw&mél@ﬂat& didodecyl
A' :lﬁ&}cfabio@frﬁlt-ﬂ\zltﬁé(s resochﬁert-butyl-4 hydroxybenzyl?malonate di-[4-(1,1,3,3-

5 tgtrg%ngﬁ{yiﬁlut)ﬂ Qﬂ?gyliféﬁ b.g%e,ggcﬁ.ﬁw béwgﬁ Jydroxybenzymalonate

g, M&%@éﬁ%@%ﬁ%ﬁ% -tﬂ&ﬁ%@*{ g)Hyl-ﬁ[]gqroxybenzyl)-2,4,6-tnmethy|-

Hybbnzeoe, rfb41-b'£s(3aﬁ<d|i-@lrﬂ(ty]tyel{4elmydm¢bemyi)F23315§-tetramethyl benzene,
2, 54%"{'&@3’: dl {%%g -ZLWBH)Q@]&E?IW%NZ 5>

-‘ter

2 'Erléi'lnet&frﬁpo@ﬁué 'fwngQ&

.~ g }Xi(y'bléﬂgﬁgte& nia'loﬁgtés eﬁ%gkcyl % ‘]245% 3@{1“&*&@&{- -hydroxybenzyl)-

‘I;) o 6 (3 5-di-tert-butyl-4-hydroxyanilino)-1,3,5-
2,6- di phenyl - 4- oct adecy
triazine, 2-oCtylmercapto-4,6- bIS(3 d|-tert-butyl-4 -hydroxyanilino)-1,3,5-triazine, 2-

octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,3,5-triazine, 2,4,6-
tris(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,2,3-triazine, 1,3,5-tris(3,5-di-tert-butyl-4-
hydroxybenzyl) isocyanurate, 1,3,5-tris(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)
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

Acylaminophenols: 4-hydroxylauranilide, 4-hydroxystearanilide, octyl N-(3,5-di-tert-

1.12.

butyl-4-hydroxyphenyl) carbamate

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, octadecanal,
1,6-hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentylglycol,
thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol,
tris(hydroxyethyl) isocyanurate, N,N'-bis(hydroxyethyl)oxalamide, 3-thiaundecanol,
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2,6-di-tert-butyl - hydroqui none,

2,5-di-tert-butyl -4-hydroxyani sole, 3,5-ditert-
wedoglos38shydr oxyani sol e, PCT/EP2005/055934

3,5-di-tert-butyl -4-hydroxyphenyl st ear at e,

bis(3,5-di-tertbutyl- 4-hydrgxyphenyl) adipate I

Tocopherols : a- , b- , g- or d-tocopherols and

m xtures thereof (vitamn E) 1.5. Hydroxyl ated

t hi odi phenyl ethers :

2 , 2thidgentdudesditol t temethylnieyxbretliotetimethylodpropgne, 4-hydroxymethyl-1-

4, éhosk)ﬁé g% gzrgﬁl(? )%CY%E?G%T&%A et hyl phenol ),
1.134, ésterhdf‘BQfaS-‘ (8 A & idnic acid: with monohydric

4, QF]POB{W@QC @C@%ﬁﬁ/lthﬂmﬁwww%ﬁ'@ﬁiﬁn}" gthanelp Riogtanel, gsooctanal,
A detédléiﬁﬁ@l bBﬂ'@Stﬁﬁlédlcﬁ, 1,9 nonanediol, ethylene glycol, 1,2-propanediol, neo-

% éeln i tE'r(?al? Ee6 tq? dlewyﬁne@)éqo%n% eﬁﬁ§lycol pentaerythritol,
2, ma@wémwtbﬂkaQ{MUm Hin -igs(hydromysthyt)-exataraide 3 thjaundecanol,

h I , L
D S W envarioang rstbergReciol L ReLNIaRIPRNE, Ay droxymethyl-1-
2, phospha-2y8, Erivakityslaf2 2y]ectaneret hyl phenol ),
2, 21- et hyl enebi s(4, 6- d|-tert butylphenol) J
1.142  Bsterstaf peta3H=ticy exYlef ‘ pienie acid: with monohydric or
2 Saytﬁldha Lzloéﬁ?&l@lﬁ (tRe Ia%bﬁol@@ia?(édd’ﬁde?@@ut yl phenol ),

- et hyl enebi sT 6- (a- net hyl benzyl ) - 4- nonyl phenol ],
1. 152 Eéteﬂ@ftw b Pte et ubji-G-Hydeox@pRéryRicelid Sadzyith) ménohydric or polyhydric

”‘%‘ 'fPé%em' bﬂeeﬂpw %a@p;ngwqaut ¥ phengi])

, )N N-bis(35-ditert-
2 Ia}.ltyl-4 hydroxyphenylproplonyl)hexamethylenedlamlne N,N'- bls(3 5 -di-tert-butyl-4-

DI fdyBhbryhbto bR G HeOKKP Y bl A TBA- Rty
1, ﬁl;ﬁmytprd;ﬁc(@)hyadrazibelt yl - 4- hydr oxy- 2- met hyl phenyl ) but an
1. 17i,wtﬁcﬁeidévit_anﬁlm_gﬂ - 4- hydr oxy- 2- net hyl - phenyl ) - 3- ndod

ec | mer capt obut ane, et hyl ene %
é{ms‘@@n&%@el‘ N Ni-d ¥epiAPYLP-pr #y&ﬁ@ﬁm%ﬁ N:-di-sec-butyl-p-phenyl-

bUér)é’dHn‘ﬁhe N,N'-bis(1,4- d|methylpentyl) -p- phenernedlamlne N,N'-bis(1-ethyl-3-me-
bis(3-tert- butyl-4-h dr oxy-5-ne ptKl |c cIo ent
y

adlihglﬁgntyB-lpS([t‘Qnylgneql@rptnguNBN -/bls_(1 m hyI -p- phenerne iamine, N,N'-

hy&*&%ﬁe%l lenB&BA¥He) N, N-d| henyl-p-phen Ienedlamlne N,N'-di-(naph-
b-tert-bu Fj”Isi‘iénnrg{eth vl - phenyl ] Ft)er()e( pPhalyate (nap

bi @(23}"%Ptﬂhﬁ’étt"ﬁ@ﬁdlagmﬁyd}l-@pympghpll gh%\m-@-ﬁgenylenedlamme N-(1,3-
2, dimtA-ButynN-ph&myi-pien|iedediifing XMREBhYIneptyl)-N'-phenyl-p-phen-

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-
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'-diaminodiphenylmethane, 1,2-di-[(2-methyl-phenyl)-amino]ethane, 1,2-di-
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pr opane,
2,2-bis(5-tert-butyl -4-hydroxy-2-net hyl phenyl ) - 4- n-dod

we@eybnssse apt obut ane, 1,1 PCT/EP2005/055934

2.

3.

3.2.

,5,5-tetra(5-tert-butyl -4-hydroxy-2-nnet hyl phenyl ) pent

ane 1.7. Q, N and S-benzylqsconpounds :

S.S.S .S -tetra-tert-butyl ' -di hydroxydi benzyl et her,

oct adecyU hydr oxy- S. S- di met hyl benzyl nner capt oacet at e,
tridecyl -4-hydroxy-3,5-ditert-

bufphemdamipbjrpropane, dadelylihiguanide, di-[4-(1',3'-dimethyl-butyl)phenyl]lamine,

try ?((%y%}ggj ytr?r{?tay'gﬁbgé’@'%?‘ﬁé?ﬁﬁ@g@ b-?o%(r)n D% ailllnbida tert-

di butyldertoetyldighengamijnel) mix8ré oflmoheranddialigylatéd nonyldiphenylami-

h I u j ' - . .

o G lort ST U Ryel AR i ahenylamines, miure,of ono- and

Hydialsyatedisoprepydisohedylstirheaylamingsomixiiges f mono- and dialkylated tert-

3, %{;t g%génlﬁrﬁineé,ez,ﬁ-dmyast,@uhM&hﬂmm¢,amdn&oth@|nena§@othiazine,
I . .. .

2-1 e of gﬁﬂ?ﬁndﬁ'ﬂw?tﬂﬁ%b%'ttﬁ?T%@WP?WB‘ﬁé{ rgixture of mono-

di ahwkﬁalyylatedltert-octylp_henothiazines, mixture of mono- and dialkylated nonyl-

115 : - i g - A-

i mﬁl@%@dyﬁlli[p?{iﬁétﬁﬁﬁg?g_N,W N Rthaphe Ay YA ERNRBIEY-ene,

t el jNabis(22|6hbrteptametindpiperidir24-yD-hexarpdthylenediamine, bis-(2,2,6,6-

@tgﬁgr@@&m&ﬁbﬁ%ﬁyﬁgfg be g ¥t AR iBerkit4-one, 2,2,6,6-

1, etramethylpi@ridindd-ok er t - but yl - 4- hydr oxybenzyl ) -2, 4, 6-tr

i met hyl benzene,

1,4-bis(3,5-di-tert- butgl -4- hﬁ/dr o_xeybenz Ig -2,3,5,6-tet .

F, i ; |’phat|c or aromatic phosphites, esters of thiodipropionic acid or

tlﬁddid@eti_tlz_fdcﬁj(@,s'éltﬁbfdimtdcakbahyd:z oﬂdimmesma ayid) txzj,lzenzc;ﬂz-tetra-
. . rLazi ne,cConpoungs ., . - rca =G
R IS o1 - AR RPNt ARG o Y FBler g Tagihyroxy-

37 1 1 4-tetemtiialpxaddcadebi s( 3, 5-di -t ert - but yl - 4- hydr oxyani
lino)-1 ,3,5-triazine, 2- octylnercapto-4 J6-bis(3
J5-di-tert-butyl -4-hydroxyphenoxy)-1 J3J5-tri azine,

Farthergmeta} degctivators; e.gefor CORASH - 4- hydr oxyphenoxy) - 1
,2,3-triazine, 1,3,5-tris(3,5-di-tert-butyl-4-

3.1 1" Bomptineob sha a3Ribes horedy & weeeptaperaiiaanyn. Behgiyeyoartoben-

| Szotiyarole, 4t or 5-alkylbenzotriazoles (e.g. tolutriazole) and derivatives thereof,

2, 45,%:f-{étéﬁy%r?b%izg{rﬁ%léP&B%éﬁ\yié}ﬁgﬁi%%ﬁi%%ls,t ¥hrichtbases of

, 5-1Tr1 azi ne;,
t r ben(z8triazole -or eldtridmde) Isudh by didit2 ethehgtytamipomethly)Hdlaetkiakole and

ydy -?dié-etﬁylﬁéiy‘érﬁlﬁérﬂ&hyﬂ]b§n£'triazole; alkoxyalkylbenzotriazoles, such as 1-

(nonyloxymethyl)-benzotriazole, 1-(1-butoxyethyl)benzotriazole and 1-(1-cyclohexyl-
oxybutyl)tolutriazole

1,2 4-Triazoles and derivatives thereof: 3-alkyl (or aryl)-1,2,4-triazoles, Mannich

3.3.

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

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

methyl)imidazol-2-yl]carbinol octyl ether
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tris(3,5-dicycl ohexyl -4-hydroxybenzyl) isocyanurate
1.1 1. Acyl am nophenols : 4-hydroxyl auranili de,
wd20vgadssry/ st earani | i de, octyl N-(3,5-di-tertbupgl/EP2005/055934
4- hydr oxyphenyl ) carbamate 1.12. Esters of
beta-(3,5-di-tert-butyl-4-hwdroxyphenyl)-propionic
acid: wth nonohydric or polyhydric al cohols, e.g.
wi t h net hanol, ethanol, n-octanol, isooctanol,
oct adecanol, 1, 6-hexanedi ol, 1,9-nonanediol, ethylene
3.4. gl mphur-cbn%imnapbetemd:i/«ﬂic compopnady: Ptmérgamtbbenzothiazole, 2,5-dimer-

{ L 910k B S8yl PRV AATBLL B ol BRIV Ereor; 3.5

i s@e[ﬁaﬁﬁthylbexmamlnom%fewym Sxhiediagolinokaneim de,
3-t hi aundecanol , 3-t hi apent adecanol
trimet hyl hexanedl oI tri met hyl ol propane,
3.5. 4_&@&9&@&% Sq licylidenepropylenediamine, salicylaminoguanidine and salts

phpegdod- 2, 6, 7-tri oxabi cycl o[ 2. 2. 2] octane 1.13. Esters
of
beta- (5-tert-butyl-4-hvdroxy- 3-net hyl phenyl ) propi oni c

4. Caoiodionvatibitononohydri ¢ or pol yhydric al cohols, e.g. the
al cohols with nethanol, ethanol, n-octanol,
i sooct anol, octadecanol, 1, 6-hexanedi ol,

4.1. 1, QroanieAcids: their estqr@“metﬁglts/ramme salb&andrﬁrrkwdeeﬂ e.g. alkyl- and al-

ne@@ﬁ?&u SHiy 5QHs aﬁ@bé}%leésmfé &ré@ecﬁlvmcaloohelsea.méloerh9droxycarb-

t r%/)glfq:@gt (1 elh %Wdeqsg)&%if;gnap glgter?y SLY ! mcl acids, 4-nonylphenoxyacetic
N adid kall&é(?yai’fdmycﬁdybtﬁb)(y@naixyﬁn atids, Sudthasdotegiarycetic acid, do-

é%ﬁ%@gﬁ%d %%g‘n ac"ilgljt@%l'&'lgé);%@%( ﬁ{%‘fe oArid furthermore N-oleoylsar-

phwmsczrpsarvmno@aatbl lega hapithenatd, @ikeayleudciricd antigirides; e.g. do-

of

d%%hgs%c)l/mc?lérgﬁygb&@ zﬁejﬁ@arwﬁ-fﬁ?g Wéw ﬁﬁb@lﬂq@c@r‘b‘l 8nd salts
aI tberesf.dn particdar Sﬂ‘i’dé’@ saity and tgethgrglamingfsalts
3,5-di-tert-butyl -4-hvdroxyphenyl acetic acid: with

42, monohydri c .or. pol yhydri c al cohols, e.g. the al cohols
stM—&%@M—w UN%¥H des of

beta- (3, 5-di-tert-butyl -4-hvdroxyphenyl ) propionic
42 .1a°+&hua9§ aN&hé%fcsag'\g c?clgéllpfhg{ié Qﬁﬂn%g ‘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-
decenyl-1-(2-hydroxyethyl)-imidazoline

5. Sulphur-containing compounds: barium dinonylnaphthalenesulphonates, 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-

done/methacrylate copolymers, polyvinylpyrrolidiones, polybutenes, olefin copolymers,
styrene/acrylate copolymers, polyethers
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4- hydr oxyphenyl pr opi onyl ) hexanet hyl enedi am ne,
N, N1- bi s(3,5-di-tert-butyl-4-
whyasos3gphenyl propi onyl ) tri net hyl enedi am ne, PCT/EP2005/055934
N, N1- bi s(3,5-di-tert-butyl -4-hydroxyphenyl propi onyl)
hydrazine 1.17. Ascorbic aciid (vitamin C) 1.18. Am ne
antioxidants : N N -diisopropyl -p-phenyl enedi am ne,
N, N -di - sec- butyl - p- phenyl enedi anm ne, N, N
-bi s(1, 4-di met hyl pentyl ) - p- phenyl enedi am ne,
7. Beuhbeibf depiesshhts! p@y(meithyatryiatdsy bthylepepimyhgdetate dopatymers, alkyl
RIS (s " i " i NL-
pgkly%l%%%,e f)E(]gﬁPé&Q éﬁ%‘ﬂ@'ﬁé ﬁé%fkg?ntﬂﬁ Zw?}éhtﬂglﬁﬂé A0 ved)
N, N - di phenyl - p- phenyl enedi am ne, N, N -di - (naphth-
DHspérganisy Sl i?él‘!érﬁ@ %Iyﬁmeﬂﬂsuccmamldes or ponbutenKI_succmlrsr,udes polybu-

N1 SOpropyT - | enedi am’'ne
tg]y}ﬁgpﬁmqmcw 5ierwatlm Ewlc @qgﬁgﬂyqne%gp@mnﬁé)anum sulphonates and
phehdiate®t hyl heptyl ) - N - phenyl - p- phenyl enedi ani ne,

N- cycl ohexyl - N - phenyl - p- phenyl enedi am ne,

4- ( p-tol uenesul phonam do) di phenyl am ne,

I-hbh\bresla';ureahg IantiWéar-adidmsm: -shiphyi- apd phleggh-eormdinag coepounds, e.g.

Hfoﬂh@t@& Q@mﬁ% suhh a éoddlgﬁh%r%_lv@ﬁétgﬁfe o!s &sogﬁ;eﬁn I0|I ra%eseed oil),

|

|©

|sor JoxYy- di am ne
agy( or- qrg qémgql@n@sypgnzptrmglﬁg ﬁyﬁgrmaﬁ\ées thereof, such as bis (2-ethyl-

hwﬁwu&m&hwwhﬁaﬁblw dtﬁnc%bma@ése%w A RemlIBREBISdibutyl

-tert oct hen | an .ne,
ofbifcarRadpion e 2 ROraPEPLNARIAG SHER 2 1-IN.N-bis(2-
mﬂwhmmﬂﬂhﬁmhptoéhmmG&maﬁahlaaﬁlbndmlvem‘ds of 2,5-dimer-

oS BB b S b AT R "o

2, 41- di am nodi phenyl net hane,

10. S‘lhbé’l%ngéﬁm g LiRG Y &SRR B friblidy: Mrd bl -diéit haaBkLIN, Tapéseed oil,

dr amm_no yT TEL hane,
sylphurifedf etz %Wﬁ?l Fusthenexanples A| siatag inEP-A-0 565 487
1, 2-di (phenyl am no) - propane, (o-tolyl)biguani de,

1. Spapbladdves oy Sru el ol el SRR e AR e
nmono- and di al kyl ated tertbutyl/
111 fjieéﬁﬂ kl@ﬁlteté gég@%@?‘ élﬂ@hgﬁ@tﬁ%%ﬁﬁné% Sud a@p-)(;]%xygmalated fatty amines,

non-ionic surface-active substances

11.2 Buffers: alkanolamines

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

11.4 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

A) A mixture consisting essentially of

a) A benzotriazole compound:



m xture of nono- and di al kyl at ed

dodecyl di phenyl am nes, m xture of nobno- and
wale@bkyisst ed i sopropyl /i sohexyl di phenyl ani nes, POT/EP20EES5934

of nono- and di al kyl ated tertbutyl di phenyl am nes,

2, 3-di hydr o- 3, 3-di net hyl - 4% _, 4- benzot hi azi ne,

phenot hi azi ne, m xture of nono- and di al kyl at ed

tert-butyl tert-octyl phenothiazines, m xture of

nonoand di al kyl ated tert-gctyl phenot hi azi nes, m xture

of nmono- and di al kyl @yl phenot hi azi nes,

N-aIIyIphenoth|a2|ﬁ%:§§§ji . N -tetraph@hyl-l

4- di am nobut - 2- ene,

N, N- bi s- (2, 2, 6, 6- tetramsthy 15. pér.d. nA-yl) - hexanet hyl e

nedi am ne, bi s- (2,2,6,6- tedrBgethyl piperidin-4-yl)

sebacate, 2, 2,6, 6- tetranethylpiperidin 4-one, 2,2,6, 6-

tet rwrr&bhwhms%es&sm%gh 8r metHyl;her anti oxi dant s:
ali phatic or aromatiC p osphltes esters of

g hi ®Rlirgprepests la%ub§ﬂ(ijtderﬁfsel'egleﬁdtr<]ﬁ€ﬂ\blgi‘o@gdzdiwzs%gng ?fz @ﬁcgélkyl, Cs-
It ocC Cc or I thi opnospnori ¢ acl ,
SRR, -

2-t 5,9-di hydroxy-3,7,1 1-trithiatridecane
and 2,2, 15,1 5-tetranmethyl-5, 12-dih¥g 3,7,10,1
4 tetrathl ahexadecane 3. Further rTe't‘aI kvat s

for co e az /Bﬁ deri vati ves
thereof : 9?@?%%%%@%%#5 28 Ie \

5 2, 5- di mer capt obenzotri azol e, 4- or B al kyl and
benzotriazoles (e.g. tolutriazole) and derivatives
thereof, 4,5,6,7-tetrahydrobenzotri azol e,

5, 5' - net hyl enebi sbenzot ri aXol e; npi.ch bases of
benzotriazole or tolutriazo sueh as  (B),
1-[di (2- et hyl hexyl| a@HyR@e )]Jtolutriazol e and
1-[di (2- ethylhexylan1nonethyl)]benzotrlazole

al koxyal kyl benzotriazol es,”such as 1-

h I
S”??y%'ﬂ?%iﬂe& A BIREEEE Rl ol o anc
1-(1- 'ﬁ}/e in ehxee)a( elp%%/enys nelmerall Ht X %)Qlloe

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

10 Rs represents hydrogen or a substituent selected from the group consisting of C4-
Csalkyl, Cs-C;cycloalkyl 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:
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15

32 . 1,2,4-Triazoles and derivatives thereof
3-al kvl (or arvl)-1 ,2,4-triazoles, Mannich bases of

wdad 206453868 azol es, such as PCT/EP2005/055934

1-[di (2-et hyl hexyl)am nonethyl]-1,2,4-triazol e;

al koxyal kyl -1, 2, 4-tri azol es,qgauch as
1-(1-butoxyethyl)-1,2,4-triazole; acyl ated 3-am no-
1,2,4-triazoles 3.3. Imdazole derivatives : 4,4

1- met hyl enebi s(2- undecyl - ﬁ met hyl i m dazol e),

bi s[ (Nmet hyl ) im da J car bi nol octyl ether3.4.
Sul phur - contalnlnthgzéfEE?gllc conpoun@ X

2- mer capt obenzot hi azol - uﬁercapto-

1, 3, 4-thiadiazole, 2,5- d|néééaptobenzothladlazole and
derivati ves thereof; 3,5- H'R,

bi s[di - (2- ethylhexyl)an1nonethy|] 1, 3,4-thiadiazolin-2
- ONQyvRerain KYYeProsEABIYHIIEEN or methyl;
sal|cyI|denepropylened|an1ne sal’i cyl ani noguani di ne
and Rabpreséms aebstituerfteeleeRddrdn heigibimédhsibtidg of Ci-Cgalkyl, Cs-
Organic a kgs, their esters, netal salts, amne salts
and ﬁﬂ§ es: e.g. alkyl- and al kyenyl succinic acids
and partial esters thereof with alcohdls, diols or
hydr oxycar boxyl i ¢ aci ds, part| al an’il dkyéA-),and
al kenyl succi | hdthoxy-a aci

al koxy- and g¢ﬁ8%$)@%%%$ §$§9&§|| ~acids, such as
dodecyl oxyacetic acid, dodecyl oxy( %ﬂhoxy)acetic aGnd
and am ne salts thereof and furthernore

N- ol eoyl sar cosi ne, sorbltan 0ol eat e, Iead

napht henat e, alkenylsu00|n|%\an Qes

dodecenyl succini c anhydr| (B)

2- (2- car boxyet hyl }-te Qd@qerS met hyl gl ycerol and
salts thereof, in partlcula{ sodium salts and
trlethanolan1ne salts 4.2. Nltrogen cont ai ni ng

conpcw,ﬂgr%.i ?sélsJ {n%bgg al i phatic and cycl oal i phatic

ami nes ‘and' amne sa organlc and i norganic

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

Rs represents hydrogen or a substituent selected from the group consisting of C4-
Csalkyl, Cs-C;cycloalkyl and phenyl or an isomer of the compound (I');

b) A benzotriazole compound:
N
\\
R@ N,
N
H

Wherein R, represents hydrogen or methyl; and
c) A triazole compound:
1
N/L?
n_H ),

N—C—-0-R,

RY

Wherein R4 represents hydrogen or methyl;



acids, e.g. oil-soluble al kyl amoni um car boxyl at es,

and furthernore 1-[N, N-bis-(2-hydroxyethyl)
WwW@ei0a03$3838 ( 4- nonyl phenoxy) propan-2-ol 4.2.2  PCT/EP2005/055934

Het er ocycl i ¢ conpounds, e.g. substituted i m dazolines

and oxazolines, e.g. 2-heptagecenyl- 1

- (2- hydroxyet hyl )-i m dazol i ne 5. Sul phur-contai ni ng

conmpounds : bari um di nonyl napht hal enesul phonat es,

cal cium petro | eum sul phonat es, al kyl t hi o-substituted

al i phiad represants @substituarnt sekecteeldtomn theadroah coarisisting o2C4-Cgalkyl, Cs-

sul p lic acids and salts thereof 6. Viscosity

indegeﬁﬁ%QQE%Ts: pol yacryl ates, pol yrmet hacryl at es,

vi nyl pyrrolidone/ methacryl ate copol yReérs,

pol yvi nyl pyrrol i dones, polybutenes, aolefin copol yners,

styrene/ acryl ate copol yners, pol yethe&rs]: P& point

depressants: poly(neth)acryl ates, gt ne-vi nyl

acet ate copol y(m-rzg_hoqd;k%b)aqgw_sgt(yﬁgr@s, fumarate

copol ymers, al kyl"ated napht hal'eng/deri vatives 8.

Di spersants/ Surfactants : pol ybut &nyl succi nania#ds or

pol ybut enyl succi ni m des, pol yhyt enyl phosphoni c aci d

derivatives, basic magnesi um 'al ci um and bari um

sul phonat es and phenol at es ~gh pressuyre and

antiwear additives : sulphura\qﬂg hal oge )Containing

conpounds, e.g. chlorinateddpd&taffins, sul phonated

ol efins or veget abl CHPIOTSoy bean oil, rapeseed

oil), alkyl or aryl di- oR{risquhides, benzotri azol es

or derivatives thereof, such as bis (2-ethyl hexyl)

am noyRbiH RI' @ a4 ddfmé@hbsR,; aHd hi ocar bamat es, such as

met hyl enebi sdi butyl dithi ocarbamate, derivatives of

2- mer HapiheHEA Faprédentsd Aumeratfro@st tb-10N, N- bi s( 2-

et hyl hexyl ) am nonet hyl ] -2-nercapto-1 H 1

, 3- befteointderaz cdpeesenits a narherabffornf2 8,85 add ner capt o-

1, 3,4-thi adi azol e, such as

2, 5- BRsrepeasentsdygitogen br a pulistitjent seleetdd ool the group consisting of C4-

Cizalkyl, Cs-Crcycloalkyl and phenyl; and

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

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

Rs represents C;-Csalkyl or Cs-Czcycloalkyl or an isomer of the compound (I'); and
b) A benzotriazole compound (ll), wherein

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. Substances for reducing the coefficient of

friction : lard oil, oleic acid, tallow, rapeseed oil,
waophsasssed fats, am nes. Further exanpl es arBCHEP100§055934

in EP-A-O 565 487 11. Special additives for use in

water/oil netal processing.agd hydraulic fluids: 11.1

Emul sifiers : petrol eum sul phonates, am nes, such as

pol yoxyet hyl ated fatty am nes, non-ionic

Anotﬁqr WB@ %@eerﬁéjq%?rﬂg)g%eﬂﬂywlgﬁ Tr(%%t:qggo composﬂ!on comprlsmg
A)YA miitiire @oRsiStingcessentigiipof i ne, sodi um pyri di net hi ol
11.4 Processing speed inprovers: cal cium sul phonat es
am) bari énbengbisinzeiacempodd ) odeiment s can be ni xed
with the lubricants in a manner known per se. It is
al s prepreseiitt dydrogem epmethyl, concentrate or a so-call ed

addi tive packet, which can be diluted to the con
centReAePigaaNts Corayaiaalkyl athe SreupsiBonuhergin Ribisiasdefined as Ry;

accoly g Jd%x%qgﬁﬂé?@ﬁtégr}run%rarﬁ%fr@ﬁ goegl dngoodi ment of

the imvention re ositi1on conprising A A

M XtRYBpre8efts @lmﬁlkﬂ&ﬁ@g107@§'dldélm ofan BoMBN8the cd@pbend (I');
conpound: Wherein Rl represents hydrogen or nethyl; R2

"o eS N BHRSE LUABbURENT SRABIAT O L he oT oup

consisting of OC Cycycl oal kyl, and

Wierrj rapRRbedts hyaoglh b ﬁ\%ﬁhyﬁ%nﬁﬂ The index a
represents a nunmeral from1l to 10; The index n

I eg)r esentastriazakl s&npduriar (@) whérein8; and
R+ represents hydrogen or methyl;
R> represents Cs-Crcycloalkyl or the group (B), wherein R' is as defined as R;; and
The index a represents a numeral from 1 to 8; and
Rs represents C;-Csalkyl or Cs-Czcycloalkyl or an isomer of the compound (I'); and

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 (l), wherein

R, represents hydrogen or C;-C,alkyl;

R, represents a substituent selected from the group consisting of C4-C.alkyl, Cs-
Crcycloalkyl, (C4-C,alkyl),3Cs-Crcycloalkyl and Cs-C;cycloalkyl-C,-C,alkyl or
represents the group (A),

Wherein R;' is as defined as R;; and

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

Rs represents hydrogen or a substituent selected from the group consisting of C4-
Cizalkyl, Cs-Crcycloalkyl, (C4-C,alkyl),3Cs-Crcycloalkyl, Cs-C;cycloalkyl-C;-
Caalkyl, phenyl, phenyl-C4-Cjalkyl, (C+-C,alkyl)1.sphenyl and (C+-
C.alkyl),sphenyl-C,-C,alkyl;

b) A benzotriazole compound (ll), wherein
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R3 represents hydrogen or a substituent selected from

the group consisting of Cl- CBal kyl, C5-Crcycl oal kyl
wa@emepksssy/l or an i somer of the conpound ( | 1)PCERPR2003/055934

A benzotriazol e compound: Wherein Rl represents

hydrogen or nethyl; and A) _Agfunctional fluid sel ected

fromthe group consisting of l[ubricants, hydraulic

agents, nmetal working fluids and coating agents. A

hi ghly preferred enbodi nent of the invention relates

t o a Roepasehtstydogepor €i-Cgalkyl; ahdyoptiamally,consi st i ng

essentially of a) A benzotriazol e conpound: Wierein R1

I epe)eA tiazeleropchpoyedh(IB), winetdiryl ; R2 represents a

substituent selected fromthe group consisting of CC

8al kyR, repmseqishydiogan Ry C,-Omiledei n R1 1is as defined as

Ri, The index a represents a nunmeral from1l to 10; The

i ndexRaTePEssPRIS &iubstiuantRelestedirasming qraumcongiriingsf C1-Craalkyl, Ce-

r epr esepéisalkyl OBk, ;85-Svdigloatkyedid CL£CaRytIedkiIt@NT kgl or

group_consi Sf“j] ngr of Ig)l.} C8al kyl , C5-Crcycl oal kyl and

phenJPpr&se%tﬁ 1% r?ﬂp( Wthﬁr@'rl:orrpound (11); b)) A

benzqﬁﬂisagsc&egng@gpp{y.% Werein Rl represents hydrogen
or methyl; and c) A'triazole conpound: Werein R1

ubst | T nap! Y RrRERA) b ol IR ERET T Dy of o

8al kylilg reg%'sents hydrogen or a substituent selected from the group consisting of C+-
Cizalkyl, Cs-Crcycloalkyl, (C4-C,alkyl),3Cs-Crcycloalkyl, Cs-C;cycloalkyl-C;-
Caalkyl, phenyl, phenyl-C4-Cjalkyl, (C+-C,alkyl)1.sphenyl and (C+-
C.alkyl),sphenyl-C,-C,alkyl.

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-
prises adding to a functional fluid the mixture defined above and, optionally, further additives.

The following examples illustrate the invention:

Example 1

(I1)

U]
. /\/\/\[(H OH  Montmorillonit K5 N
@NN + o * - NN
H -HO0 \/\/\)\
o)
M: 329.5

99.9 g (0.75 mol) tolutriazole (IRGAMET TTA, 2:3 mixture of 4(5)-methyl-1H-benzotriazole
(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-

Tolutriazole Heptanal Cyclohexanol

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-
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



Cycycl oal kyl , Wherein R1L 1lis as defined as R ; and The
index a represents a nuneral from21 to 10; The index n
WO epresBst s a nuneral from2 to 8; and R3 reprBSERPRI05/055934
hydrogen or a substituent selected fromthe group

consi sting of d - G 2al kyl ,_.2g5- C7cycl oal kyl and
phenyl; and B) A functional fluid selected fromthe
group consi sting of | ubricants, hydraulic agents,

o5 S A B BB R PR S P S

1.1%Meptalabatd 08/ tyciutheraict atd falhg. of a) A benzotri azol e
compound ( 11), wherein R represents hydrogen or
met hyl ; R2 represents C5-Cr7cycl oal kyl or the group
ElemAf) Anatpsis €% R1 lis as defined as Ri; And the index a
—_—t R s-ah-t—a—hHB g — o108 and R3 represents
Cr ¢ 8al I&I or C5- (’5’70yc| oal kW or an isomer of the

Ca,gorpou@gq L), @4k b) A bgnggtriazol e conpound (I11),
grein represents hydrogen or nethyl; and B) A

FOUNJr ct? 85/a12 86 ui 46Q/8164ct €@-5% d&dflhe group consisting of
Fobrcants,  hydraot Tt agents, metal working fluids and
coati ng agents. Anot her highly preferred enbodi mnent of

Accordieg toaeaiternative @mbodinant ot hepaedess dviontmeptianiti i teplaced with

Bleicherde Tonsil® Supreme 110FF.

Example 2

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

of () to the reaction mixture:

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

Components |

(1 95.0 92.5 90.0 87.5 85.0 82.5 80.0
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 19.2 256 32.0 384 47.8 51.2
Example 3 lication 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.
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A) A mxture consisting essentially of a) A
benzotri azol e conpound ( 11), wherein R represents
whyasospsss or net hyl; R2 represents C5- C7cycl oaP®yEPIING/055934

the group (A), wherein RL lis as defined as Ri; And

the index a represents a numpgral from1l to 8, and R3

represents Cr C 8al kyl or C5-Crcycl oal kyl or an isoner

of the conmpound ( 11); b) A benzotriazole conpound

(I'l), wherein Ri represents hydrogen or nethyl; and c)
3.1.2A Modifiedb A8 TOHDYIB0Q cdpgedristrip, testherein R represents

hydrogen or nethyl; R2 represents C5-Cr7cycl oal kyl or
AOQ. Q4ﬂ’e3<@jum:]mf(ﬂ&§ testbampasitiorin aipslysaiphiedicfietPAR), Rhich&as a viscosity
of 7. ﬂ_h@O'd?:‘{ig 03%?% 5%@'&%&&?SW{@eI(%rﬁ%ljﬁu‘ﬁﬁuﬁﬂs galgr)l A copper

strip gffdp )E ﬁiiadﬁm [$rRelighe vylth glade g;;so - $Qﬂﬁqrblgﬁ a%lgr?yr;ag absorbed with a

woolfi)%HQ\iét Qith fhighoadillhg ftreleRntatAs. Fhé (FGIléhEd Istti@ns mtc%mpletely im-

mersg 8 orsparel BaiRiora MR SERR b fod"Geiof RatirS T hp st i hen re-

movéd) washedk iti fsooctape asd dgecﬁz)ndﬂltéommns campdred adithntreustandardized

I . | | : .
colou(r es)strn gﬁ%’%{f ?HJ‘ta E@ﬁ F%Lgl?%gg forrglﬁﬁ &r&o@é&)ﬁ'\ oté%t of cggper strips
accomgsmﬁw DiBOCr o 2al kyl, C5-

3.2 Compositions Tested
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Crcycl oal kyl, (G -C 4al kyl) 1-3C5-Cr7cycl oal kyl and
C5-Crcycl oal kyl -G - C 4al kyl or represents the group

W@ 2005/05¥868 ei n R1L 1lis as defined as R ; and ThePCTHR2008055934

represents a nuneral from1l to 10; and R3 represents
hydrogen or a substituent selected fromthe group
consisting of d - G 2al kyl, C5-Crcycloal kyl, (CG-C
4al kyl )i -3C5-Crcycl oal kyl, C5-Cr7cycl oal kyl -Cr
C4al kyl , phenyl, phenyl-CrC 4al kyl, (C C4al kyl)

nd ( AW

1 3phemH—and—< SAaHoH+—3phenyl - Cr C 4al kyl; b) A
bgnzotri azolle conpound (|I),| wherei nRi represents
hyd~ogen or |d-({ 4al kyl; &nd,| optionally, c) Atriazole
corggound (11[1).,| whersei n R rjeprpsents hydrogen or G -C
431 ®yl; R2 refreSents a \5ubs?§t ent sel ected fromthe
grreup—eenstgtng—ot—oc—c—2akkH , C5- Cycycl oal kyl ,
(@i - C 4al kyl|) 1f 3Cp- Crcy¢l odl ky|] and
C$-€7cycl oallkyl F G {C 4al kyl |or fepresents the group
(B2 wherein & | 8 |RKas gefilndd| as RL; and The index a
repPesents 4 Auner al©from 1 [t® [L0; and R3 represents
hydr ogen or |a substituen{ sglected fromthe group
consi sting of O Cj2al kyl, d5-Crcycloal kyl, (G -C
43l Kyl )i -3¢5-.07eycleal kyl, |Ga-C7cycl oal kyl -C r
Agfkyl, phengl ,%h yl -Cr C 48I kyl, (Cr C4al kyl)
1-3pheryH—anrd—< EdaHaH+—1—3phenyl - Cr C 4al kyl .
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The m xtures defined above is particularly useful
i nproving the functional
hydraul i ¢ or netal -working fl ui dSPOI/EP2005/055934

met hod f or
wo s 0EReE S,

coati ng conpositions,

functi onal
optionally,

whi

illustrate the invention:
tolutriazole (1 RGAMET TTA, 2:3 m xture of

4(5) - met
nol ) cyc
wei ght b
Mont nor i
cycl ohex
under
IS renov
90.06 ¢

period o
for 4 h

separat i
and filt
yel |l ow s
i sobt ai n
t he gas

cycl ohex
Calc. 72
12.52/ 1
t he proc
Bl ei cher

3.3 Results

in
prop erties of

ch conprises adding to a

fluid the m xture defined above and,
further additives.

The foll owi ng exanpl es
Exanmple 1 99.9 g (0.75 nol)

r et

H—HH-benzetriazpl e (2:3)), 75.15 g (0.75
ohexanol (Rigdel|24217) and 18.8 g (7% per
hsed on the wgi ght of all reactants)
lwoni te K5| (Fliuka| 69908) are added to 147.0 g
Ae. The syugpengipn is stirred and heated
Fix—econdit+onfs—IThe water fromthe earth cl ay
ed for 30 min. in the gas phase and separ at ed.
@ 789 nol) haptapal are added within a tine
280 min. [k |mgxfure is stirred and heated
Lider refl u¥© qondj ti ons and, when the
bn of watef cdasep, cooled to roomtenperature
ered. The sol vent|is renoved fromthe
WE?iltrate i |t hel vacuum and a yel | owi sh oi
e, which cghtla@ng | ess than 1% TTA (HPLC). In
Ehroratogram9—+% TTA, 1. 1% heptanal and 0. 8%
anol are fpund. B enmental Analysis [4: HN
Sl 9.48 1p.79 Found 72.85/ 72.86 9.60/9. 64
P51 Accor fligug tol an a§ternative enmbodi ment of
eSS, Montnpr@ l{lonjt i sfreplaced with
He Tonsil (f) Suprene 180FF. Exanple 2
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M xtures conprising different anounts of tolutriazole
(I') with regard to the condensation product (Il) are
w@e@pas®es i N a manner anal ogous to Exanpl e 1 bRCHEEP100§055934

excess amounts of (lI) to the reaction m xture: Exanple

3 (Application Tests) 3.1 Maighods 3.1 .1 Rotary bonb

oxi dation test ASTM D-2272 A 0.05% sol ution of the

test conposition in a mneral oil of turbine quality

is prepared, which oil has a viscosity of 26.2 mmR/sec

(4000 and 4.8 mm2/sec (1000C) and a sul phur content

of 0.54% The solution can also contain a phenolic or
The tndings inthe RRYVQAshow Datstariding anigridativé propertiesexssted toyrepresenta-
o gk Pl ST BIMEKBLASS ABH 00 lhyd o oo st i
antioxigastsr ed. 3.1 . 2 Modifi ed ASTM D- 130 copper strip test

A (). 04% sol ution of the test c osition. in a L
The fipqingsdn Hie-COpPRF FaTOsISAdsSt SRAW NISIGng JRackvaliop pf ggpper, which is
achieved .ifa a6h-aqle€aizGunctivdalafluicdintties preséncelof pepresdntativerbherids|

sul phur, is prepared. A copper strip (50 x 10 x 1 nm

is polished with grade 150 silicon carbide, which was

absorbed with a wool pad wet wi th high-boiling

petrol eum ether. The polished strip is then conpletely

immersed in the prepared solution, which is kept at

100C for two hours. The strip is then re noved, washed

with isooctane and dried and its colour is conpared

with the standardi zed col our sanples of the tarnish

chart, which is applicable for the corrosion test of

copper strips according to ASTM D130. 3.2 Conpositions

Testedl) Goup Il, 1SO 46 (blend of Jurong 150 and

500) 2) I RGALUBE AF 1 3) Base Formul ation: 3.3 Results



1) RPVOT: Average of duplicates, mnutes; ASTM D 2272
2) Copper corrosion per ASTM D 130, 3 h at 125C with
wooppmssd enent al sul phur present The findi ngs PET/EP®05/055934

RPVOT show out st andi ng anti oxi dati ve properties
exerted by representa tive .ggnpositions in a
non- aqueous functional fluid in the presence of
phenolic and am ni ¢ antioxidants. The findings in the
.copper corrosion test show outstandi ng deactivation of

Clai@§yher, which is achieved in a non-aqueous functional
fluid in the presence of representative bl ends. d ai ns

it conprising A) A mxture consisting

1. %%%’ﬁ%‘fﬁ%a‘q“?‘é’"‘dj{@mg) A benzotriazol e conpound: Werein
ARIA meguresconsistiiy essegtigllyef: d- C 4al kyl ; R2 represents a
substituent selected fromthe group consisting of CrC
122) A/henzgalsiazaly compeundy| |
(G - C4al kyly 1- 3C5- Creycl oal kyl and

Co- qglc aI\IWI -G - C 4al @5' ; and R3 represents
r

hydr'og A substituent 'sel ected fromthe_group

consi sting Nf OR, G 2al kyl, C5- Noal kxg?",% .

(Gi - C4al kyl ) ig2- 3C5- C7cycl oal - chieyfelpal kyl (6 - C
5 4al kyl, phenyl Rsphenyl - Cr C gal ky¥, N *

(G -C4al kyl ) 1- 3phenyl and (G -C 4al kyl ) 1- 3phenyl - Cr
ChalWHhérein®, BpRebaehyimgeh er CoThkyrd: Wierein RL
represents hydrogen or CrC 4al kyl; and, optionally, c)

A t rRaepiesents Bsabstituentseleeied fidin thegresecdnsistingl obQe0 akyl, Cs-

L Pl T ERRTFSE & BB 51 ORI, AT, an

Rs represents hydrogen or a substituent selected from the group consisting of C4-

10 Cizalkyl, Cs-Crcycloalkyl, (C4-Csalkyl),3Cs-Crecycloalkyl, Cs-Crcycloalkyl-C-Cjalkyl,
phenyl, phenyl-C4-C,alkyl, (C+-C,alkyl)isphenyl and (C,-C,alkyl)1.sphenyl-C-
Caalkyl;
b) A benzotriazole compound:
N
N\
R@ N
N
H
15 Wherein R, represents hydrogen or C,-C,alkyl; and, optionally,
c) A triazole compound:
¥
N; N
\—N\E';_O_R2 (),
R/

3
Wherein R4 represents hydrogen or C,-Cjalkyl;

R, represents a substituent selected from the group consisting of C4-C.alkyl, Cs-
20 Crcycloalkyl, (C4-C,alkyl),3Cs-Crcycloalkyl and Cs-Crcycloalkyl-C4-Cjalkyl; and

Rs represents hydrogen or a substituent selected from the group consisting of C4-
Cizalkyl, Cs-Crcycloalkyl, (C4-Csalkyl),3Cs-Crecycloalkyl, Cs-Crcycloalkyl-C-Cjalkyl,



Crcycl oal kyl, (Cr C4al kyl ) 1-3C5- Crcycl oal kyl and
C5-Cr7cycl oal kyl -C r Cdal kyl; and R3 represents

whydsos8s8 or a substituent selected fromthe grOLPP2005/055934
consi sting of Cl- Cl2al kyl, C5-Crcycloal kyl, (CC
4al kyl ) 1- 3C5- C7cycl oal kyl , .@g-C/cycl oal kyl -Cr C
4al kyl , phenyl , phenyl -Cr C 4al kyl, (d-C
4al kyl ) 1- 3phenyl and (G - C 4al kyl ) 1- 3phenyl - Cr
C4al kyl ; and B) A functional fluid selected fromthe
gr oygheayinshestyl-0gCedlkyll,L(34-Caalkyl )k spliengt and (CG3-Gaglépl)sphenyl-Cs-
nmet e&@ £ kiyo fluids and coating agents. 2. A
conmpositron conprising A) A m xture consisting
SR fiHctichdl ﬁﬁiege@:teé RPN HRL rbt?&égl{)\%isﬁﬁcgeﬂ%ﬁéan@ ﬁ%@rbﬂlicpégents,
represents hydrogen or nethyl’; represents Cr
8al Retal werkingfluids\andseating agqts.r epr esent s hydrogen or a
substituent selected fromthe group consisting of d -

5 2 @@hb&’éition%n@?i@%?' oal kyl and phenyl or an isoner of
1),

t he conpound and b) A benzotriazol e conpound:
%F’@ﬁ\%lﬁ?n?" ﬁ'ﬁt@")ﬁ?gr ogen or nethyl; and O A
functiopal fluid selected fromthe group consisting of
|ubriaéa§$35‘z%5ﬁﬁ°!f1ﬁqnép°éﬂa nts, nmetal working fluids and
coating agents. 3. A cagpesition according to claiml
conprising A) A my onsi sti ng essemially of a) A
benzotri azol e conpol N/ OR

2

\C/
H R,
Wherein
10 R, represents hydrogen or methyl;

R, represents C;-Csalkyl or Cs-Czcycloalkyl;

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

b) A benzotriazole compound:

N
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:

N
R@ N ),



10

15

20

( 1'1),Wierein Rl represents hydrogen or nethyl; R2
represents a CrC 8al kyl or C5-Crcycl oal kyl; and R3

WO 2resBst S hydrogen or a substituent sel ect edrdT/BP20D$1€55934

group consisting of Cl- C8al kyl, C5-Crcycl oal kyl and
phenyl or an isoner of the_ggnpound ( 11); b) A
benzotri azol e conpound: Werein RL represents hydrogen
or nethyl; and c) A triazole conmpound: Wierein Rl
represents hydrogen or nethyl; R2 represents a Cr
C8alWh¢rer R Gepredents Ihgdiolggh pr methyR3 r epresent s hydrogen
or a substituent selected fromthe group consisting of
Cl- RaIrepiekgmts aCh-Caatkybordad-Gaglclaalllylparehy|l or an i soner
of the conpound (II111); and B) A functional fluid
sel dttrepresenihydregen el sekstitiest selected fromihe gepyp onsisting of C,-
hy drGyalkiyic Cag@sévickalkyearal phwpiyKorzg i§dmiercst teancbragseind(p);
agents. 4. A conposition according to claim?2
COBIPT A BbRsbirizol d¥mouhg: consi sting essentially of a) A
benzotri azol e conpound ( I1), wherein Rl represents
hydrogen or nethyl; R2 r ents C5-C7cycl oal kyl; and
R3 represents CrC 8al er@ﬁ%blmcyc(”é’al kyl or an

i somer of the conpound ( )N and b) A benzotriazole
conpound (11), wherein Rl reptresents hydrogen or

nmet hyl ; andB) A functional fluid selected fromthe

gr oupNberedi Rt iepeesehts| hytdrdgeaior smethy,cindul i ¢ agent s,

c) A triazole compound:

Wherein R4 represents hydrogen or methyl;
R2 represents a Cs-Csalkyl or Cs-C;cycloalkyl; and

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

B) A functional fluid selected from the group consisting of lubricants, hydraulic agents,
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 methyl;
R, represents Cs-C;cycloalkyl; and
Rs represents C;-Csalkyl or Cs-Czcycloalkyl or an isomer of the compound (I'); and
b) A benzotriazole compound (ll), wherein

R represents hydrogen or methyl; and
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15

20

25

5.

6.

7.

metal working fluids and coating agents. 5. A
conposition according to claim1l conprising A) A

WOorRRob0sBsEonsi sting essentially of a) A benzotPCHEP1085/055934

conpound ( I11), wherein R represents hydrogen or
met hyl; R2 represents C5-Ciegal oal kyl; and R3
represents d-C 8al kyl or C5-Cr7cycl oal kyl or an isoner
of the conmpound ( 11); b) A benzotriazole conpound
(I'l), wherein Ri represents hydrogen or nethyl; and c)
B Arfurctioha fluahseteatet frdrh itHe group eomsistinBiof lubpcads riysdraulic agents,
hy i A ents C5-Cr7cycl oal kyl ; and
qufeg%%éeéﬁgﬁgg@%%gégg%ﬁ&- Cr7cycl oal kyl or an
i somer of the conpound ( 11); and B) A functional
A pempositiineasceringrtoglaimd epmpnisingonsi sti ng of

i t ; ] nts, nmetal working fluids and
@ﬁﬁ'ﬁ@%gﬁgﬁg%bﬂ%gg%gosi tion according to claim1,

V)i CA beesatidzBRScontpbuhd @nNalvhédmi ti ves sel ected fromthe
group consisting of netal deactivators, antioxidants,

r ustr,i lBheBEAS h§droYe® 6Cmbinyl; | Nndex i nprovers, pour-point
depressants, dispersants, “surfactants,

ext IR repieE6ms O € aibdikyy emdand antiwear additives. 7.
A m xture conprising a) A benzotriazole conpound (1),
wherRsirapresents C4-Cgalkyl or Cs-Crcycloalkyl or an isomer of the compound (I');

b) A benzotriazole compound (ll), wherein
R represents hydrogen or methyl; and
c) A triazole compound (llI'), wherein
R+ represents hydrogen or methyl;
R> represents Cs-C;cycloalkyl; and

Rs represents C;-Csalkyl or Cs-Czcycloalkyl or an isomer of the compound (I'); and

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

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

and antiwear additives.
A mixture comprising
a) A benzotriazole compound (I), wherein

R, represents hydrogen or C;-C,alkyl;

R, represents a substituent selected from the group consisting of C4-C.alkyl, Cs-
Crcycloalkyl, (C4-C,alkyl),3Cs-Crcycloalkyl and Cs-Crcycloalkyl-C4-Cgalkyl; and

R3 represents hydrogen or a substituent selected from the group consisting of C-
Cizalkyl, Cs-Crcycloalkyl, (C4-Csalkyl),3Cs-Crecycloalkyl, Cs-Crcycloalkyl-C-Cjalkyl,



Ri represents hydrogen or C C4al kyl; R2 represents a
substituent selected fromthe group consisting of Cr
w@e@alokigss C5- Crcycl oal kyl, (G -C 4al kyl)i PCT/EP2005/055934
- 3C5- Crcycl oal kyl and C5-Crcycl oal kyl - Ci - C 4al kyl ; and
R3 represents hydrogen or a-gubstituent selected from
the group consisting of d - G 2al kyl, C5-Crcycl oal kyl,
(CrC 4al kyl)i -3C5-Crcycl oal kyl, C5-C7cycl oal kyl -
4al kyl , phenyl , phenyl - Cr C 4al kyl , (d-C 4al kyl)
1- 3phenyl| preemyl-CCC.dlkyl ACkD alkyl): 3pHearyyandiC, ClalkidyL;phényl-B;-
benzetarkkrazol e conpound (11), wherein Ri represents
hydrégen’or O Cdal kyl; and, optionally, c) A triazole

0%9_ | eifh €Pr €sents hydrogen or
% ﬁg}fdééémf)epr esenth?ra substituent selected from

f ]
C}/cycl‘ggélblzﬁ)ﬁw(r édégﬁ C@kypang?gh%ﬂ}aélybl oal kyl and

a5 AGrazote carhpound@IF)Cvlexrelayl ; and R3 represents
hydrogen or a substituent sel ected from the group

CORS reprédtitohydedged otad Ky alky5- C7cycl oal kyl, (G -
4al kyl')i -3C5-Crcycl oal kyl, C5-Cr7cycl oal kyl - GCi
4aRk ydpresemény bubsuhmnykelé.b‘té‘d frainkiyé grouprcongistingydf)C,-Cq.alkyl, Cs-

3 T Mo R e
| uhr ? Bdeits Ig%ﬁ% Idrca %)Isi;fﬁéﬂlse\&féﬁ' lite ) g-lg'“thgép 86n3|st|ng of C;-

coaf g o) rrses a
f ukresalkdh 95' eydloal '% éCrrpX"f!I e 3Gec n&?ﬁ/@ palkylt GS'QP(HPW?*Y%QGC@' kyl,
opphéryklghenylicice Ay, @0dCdIBS;phenyl and (C-Caalkyl)isphenyl-C4-Cialkyl.

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.



