&EEDabiliser system for Lubricants The present invention relates to ,
s |'i ser systens containing lubricant additives and to their use. It i$

known that Lubricants undergo change with-tine, entirely regardl ess of !f»

“whether or not they are undgr stress. In order to cope with these changes
and to neet the increased réqlirements in respect of the performance of

| ubricants, there are generally added to m neral and~sg?LheL¢FnJubr|ca-
ting oils, hydraulic fluids, and Lubricating greases,—Vv ‘i ou$ ‘addi ti ves
whi ch inprove, for exanple, the oxidation and cor-" rosion behavi our of
these Lubricants; these also include, inter alia, netal deactivators which
deactivate dissolved nmetal salts causing accel erated oxidation of
Lubricants, or forma protective filmon the netal surface.. Benztriazol'e
and derivatives thereof have already been known for sone years as
deactivators for non-ferrous netals, particularly for copper. They are
added to lubri- cants and hydraulic fluids as additives. 'Wth regard to
uses, there are, however, limtations arising fromtheir low solu- bility
in oil. Conpounds which-have a higher solubility in oil can be prepared by
sui tabl e substitution in the benzene ring. A further problemis

conpatlbhl%{gbnggeﬁdg %¥QHa+oﬁd@Lbr%d¥§§s for exanpl e am ne phosphates,

whi ch can~be=tsed~as~ osE-AtdUTtTVes in various stabiliser systens.

Com posi tions \Mi'h@hpq‘-@@fe«'ﬁltnnnasn@%al rdedelkisVabostabi¢Agkri a76kens
derivatives wWhi ¢ gvg een obt |ne V|aH§ ggeghflc met hod .of synthesis and

purlflcaFPBHaéﬁdnga Fi&aft; ad é&évﬁﬁ | & felfrVeness, are

descri bed and cl aitndd mnoﬁapahaSeLBbbhnshed undeZgoApphngathnhSSJGQ 393.
It is aLso o) rei.n th e he r e n al so
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requirements in respect of the performance of Lubricants,

there are generally added to mineral and synthetic lubrica=
ting oils, hydraulic fLuids and Llubricating greases, various
additives which improve, for example, the oxidation and cor-
rosion behaviour of these lubricants; these also include,
jnter alia, metal deactivators which deactivate dissolved
metal salts causing accelerated oxidation of lubricants, or
form a protective film on the metal surface.
‘Benztriazole and derivatives thereof have already _
"been known for some years as deactivators for non-ferrous . éﬁ?
metals, particularly for'copper. They are added to Llubri- ’ -4
cants and hydraulic fluids as additives. With regard to uses,
there are, however, Llimitations arising from their Low solu- '
bitity in oil. Compounds which have é higher solubility in
oil can be prepared by suitable sybs;itutidn in the benzene
ring. A further problem is compa¥ibility with additional addi-
tives, for example amine phosphates, which can be used as
multi-purpose additives in various stabiliser systems. Com=
positions which contain, as metal deactivators, benztriazole
derivatives which have been obtained via a specific method of
synthes%s and purification and, as a result, have an improved

effectiveness, are described and claimed in Japanese Published



froma, smal L group of quite specific antioxidants,. and the conpound

1- cnr»(z et hyl hexyl ) -am no- nethyl]-benztriazole whi ch is substituted b
nethyk in the 4-position and/or 5-position in the benzene ring exerts an
unexpect ed synergistic effect in-rgspect of netal .deactiva- tion in
Lubri cants bas R ekaleQr nt h I ¢ L C i hyd i
fluid or Iubrlggfﬁﬁégtgénsgg ~s2 ?éﬁé ?%so bggﬁbfgﬁﬂgkphg %%%ﬁa %véﬁg{
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whi ch i s not bﬁg iéneans sel f - evi dent e case ot her ?enz- triazol®

deri vatives. §§ﬁff|ﬁ9éﬁ¥F5n PBFak%é“?omgPébPEFge?p%QE el bont ai ni ng
1-[di-(2-ethy. Ihexyl) anlhesehbylbeban:ktaazmhsedhtnhtlshsubcmbimieﬂbmnofhe
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It has now been established that the conbination of an antioxi dant selezﬁﬁ?ywuf

patibility with additives of the amine phosphate type, which
is not by any means self-evident in the case of other benz-
~triazole derivatives. ;
The present invention relates to stabiliser systems
conta1n1ng 1=-fdi=(2=ethylhexyl)=- aminomethyll-benztriazole
" which is substituted in the 4-position and/or S—-position in
fhe.benzene ring by methyl, and at least one antioxidant
'séLected.from the group'cbnsisting of: pentaerythrityl tetra-
"kis=C3~(3,5~di~tert.~butyl=4~hydroxyphenyl)-propionatel, iso-
octyl 3,5=-di~tert,=butyl=é=-hydroxybenzylmercaptoacetate, o-
: "tert.~butylphenol, 2,6-di-tert.-buty[-A-methprhenol, b,4'~
- : methylenebis=(2 ,6~di-tert.~butylphenol), tert;foctyLated
n=-phenyl=i=-naphthylamine or a mixture of mondalkyLéted and
. - dialkylated tert.-butyl d1phenylam1nesltert.-octyL d1phenyL-
amines. o
'In this context isooctyl is to be understood as mean-
'ing a radical which iS'derived'from isooctyl alcohol and is
a mixture of different branched 6ctyL radicals.
" Tert.-octyl is to be understood as meaning 1,1,3,3-
 tetramethylbutyl. ' ' ' . |
' Furthermore, ‘additional ‘additives which are preferred
are the multi=purpose additives of the type '



{RO [err] (OH) ' [err] in mhrch Rl, R2 ahd R3 are
tical or different and Rl R2 and R3 are each hydrogen or Cl-C188-al kyl,
s5/C18- al kenyl nethyl, phenyl, na phthyl or C5-C6-cycloalkyL and'Ris -~
- CA=C12-aLkyl. As. C C18- al kyl., R, R2 and R are preferably Linear or ~.%
branched Cl- C18-aLkyl, and 3s"d o- C18 al kyL . they are particulLarLy =
- preferentrally tetranethyLnonyL branched Cl11-Cl4-al kyL or - -
.tetramet hyl undecyL. As Cl16-C 8-al ke ngﬁ L, R R2and R are prefer- .
abl y- hexadecenyl| orf eyl. As C4 C gyt Ris preferably a C4-C8-al kyL

ar

‘radical, in [ao}] n-butyls R% )'z’ n}he$®! , n-heptyL or n-octylL.
yl
t

0.001-; X'by wei ht oﬂnﬂ Lpr-(Z et -am no- nethyl]- benztrrazole
whi.ch is substituted in he 4- posi 7 &71l5- position in the benzene
ring by methyl and 0.01 - 5.0 X by merght .of ~an . anti oxi dant, based on the

wei ?ht.m ﬁrhecrLLm‘r) Cﬁg'ltarfd)rﬂﬁ-li)a%%gmeﬁfﬁcﬁdd@{d &ﬁt}@ﬁe#ﬂb{]ﬁ&?‘t it ils
pref er - t_ o e berztriazol e
derivath vé® '%ﬂ'r(q‘ 0. q)r5e eachbal'%cb O%? ght %1‘ é a?p?y o3 erti8and it is

particua ey tmefhorabl rheny bedn@pithyl 100 041y, wer glhaa iy t hendenztri azot e
derrvaiggwté?E% Ly, 0 % by merght of an antioxidant. . The ratio betmeen :

t he anount nztrrazote deriv e%eano d to that -of antioxidant"
preferably wit % Geramdiecrtort 1' o*nd AR ROMPIAARY of the for rruLa

| are ey d rb.carmu ¢4 fpeauiyo Odnd é’sOc%bry gved gdyL based on the °

totalL ht of | ubri can P ange ,of concentra-
tions Y@'% 'b{b/‘“‘?)"gV\,e’P QF {ﬁj{] q'ey"pr elr' ably added in
arati cbrm‘nclh(ﬂ 5-'1t1(r¢.114ﬂ'a Ueus'ech'bntﬂieammxﬂr@‘tﬁc)b‘enzt ri azoLe derivative {_}

and anti oxi dant, gty chd BW&Y%M&EN n ghe @og/@d r@gae,.é)fp,r@géps
' ' ably hexadecenyl or oleyl,
As C4-812-3kal, R is preferabLy a C4-c8-alkyl
”rad%cét in particular n=butyl, n-pentyl, n=hexyl, n=heptyl
or’ n-octyL :
0.001=3 % by ue1ght of 1= Cd1-(2-ethyLhexyL)-amtno-
~methyli-benztriazole which is’'substituted in the 4=position
and/or S-ppeition in the benzene ring by methyl and 0.01 = 5.0
X by ueight of an antioxidant, based on the'weight.of'the
. lubricant fbrmulation; are added to the Lubricant;- it is
-'.preferéble;.however, to add 0.005 - 3.0 % by ueight'of the
”benztriazole derfvative and 0.05 - 2.0 X by weight of'an.anti- .
'oxidaht, and it is particularly preferable to add 0.01 - 1.0 Qui
% by weight of the benztriazole derivative and O. 1 -2.0.% '
'by ueight of an antioxidant., The ratio between the amount of . 3
benztriazole derivative employed to that of antioxidant is
preferably within the. range from 1:2 to 1: 10. .
The compounds of the formula I are: empLoyed in concen- ”
trat1ons of 0.01 - 2.0 ¥ by weight, based on the total weight
of Lubr1cant formulation. The preferred-:range of_concentra-
tions. is 0.05 - 1.0 X by weight. These compounds are prefer-
ably added in a ratio of 1:0.5 te 1:4, based on the mixfure
of benztriazole derivative and antioxidant which is empLoyed
within the above range of ratios. '
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-4: The preparation of 1-Cdi-(2-ethyl hexyl)-am nonethyl]- benztriazole ™\
which-is methylated in the benzene ring in the 4-position and/or 5-positi€HI’-
i*s. effected-in a known manner fromtolutriazolLe, formaldehyde and secondary )
ama,e.s -by nmeans of the Mannich reaction. The phenolic and am ne anti -
-oxi‘dants which are to be used corlcqmtantly I n the stabiLiser system are
.al so_known conpounds and'can be prepared by known.processes or

avai [ .abl e commer ci al.| Fheaprapa ratdon 1of édird 6@ﬁﬁ§h(¥ﬁ'htel’fé L?oFHﬁf‘&"‘FthP'p'

nineral and syathetdiG ddllr lhatdnng sm,.,le&h,méd;reaul-.lnc thleUuibds zend lrihgi dat ithg
greases are treated in this way,
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that the addi- tives used iyl thechstraeq,Je,s,e‘r syﬁ,teerghleggrqusgnn,hgmangl QR qie-
Si ng ‘and cor r §&38F- °siStant: action particul arly the metal deactivatin %
action, in.thexidentsanhd:ch e HosPe mMeresh € MO tanE Y- freddsr & tBEALISE6!

~and the effecty s'y W%@%L@ KMRAN cOWJuNds GV S ak0beepiracg aled bamikhioan
"to those skilLLéd in

the art and ar, scri bed for L -
* Schni ermtteIP"°1°éssc"H’é"nb‘\fcr?'"("ﬁ_"u‘o'elﬁ(cj!7 £ 9SS, oakU'? t%lrge 3"“ fhe com
Hei del ber g, 1$nds B&yukksﬁunnukﬂ Ioi | s, partlcularly suit- able
'ubricants are, for e ya Aera] t(;]@g‘,lcrlqs,b,.l,wtl,q@ntos, t;asqqdq-rguhc

ésters, phosphates, /CO s po yglycdls and - alLkyl ene ‘gLycol
~addition, the ﬂlublrdsca?md florhnil et e Qfaﬁ?%ﬂ_ss@'cforf”t%eﬁ dihéd ‘a?dd'ﬁ’wé&”

whi ch are addeg dg\ £ dBled 10 D! UL TRt iig FropRartieas Wi chsaakefl ah esartyies
I over o oAt Toedilis v s, AHts (L il grinal 30 A0 guiiic
: antl-wear addién testo Bxantplbesi of t el i< mtduscitdarkhe fact that the addi-
o t1ves used in the stabiliser system increase the ant1ox1d1-
~ sing and corrosion—=resistant act1on, part1cuLarLy the metal
'eﬁdeact1vat1ng action, in the Lubr1cants; they also improve the_
| extreme-pressure behav1our and the effect1veness aga1nst'
wear.
~ The Lubricants concerned are fam1L1ar to those sk1LLed
in- the art and are described, for example, 1n "Schm1erm1ttel-
'_Taschenbuch" ("Lubricants Handbook") (Huth1g Verlag, _
He1delberg, 1974). Besides m1neraL oils, particularly su1t-
abLe Lubr1cants are, for exampLe, poLy-c~oLef1nes, Lubricants
_.based on esters, phosphates, gLycoLs, poLyglycoLs and poLy-
.akaLene glycols, _
In addition, the Eubr1cant formuLat1ons can aLso con-_
tain other additives which are added in order to improve
..certa1n propert1es in use, for exaane further ant1ox1dants,
.metaL passivators, rust inhibitors, v1scos1ty 1ndex improvers,
pour-po1nt depressants, dxspers1ng agentslsurfactants\and_
anti-wear additives. o - '
'Exagples of phenolic ant1ox1dants

1. Alkylated monophenols
2,6=di~ tert.-butylphenot, Z-tert.-butyl 4, 6 d1methprhenyL,
2,6 di=- tert.-butyl A-ethylphenol 2,6-di~ tert.-

butyl-4-n-butylphenol, 2,6-di-tett.-



kyLat ed rmnophenoLs 2,6-di-tert. -butyI phenol, - ‘
. -butyL 4, 6- dlnethprhenyI , 2,6-di-tert.-butyl -4-ethyl phenoL,
2, 6- d|-tert but yl -4-n-butyl phenol , 2,6-di-tert.- ' : BEEN
~ butyL-4- |-butprhenoI Z, 6- gl-gyclopentyl 4- et hyl phenoL, : : C g
2-1 Ca- net hyLc cIohexyL) 4 6- di-mret hyl phenol , 2, 6-di - 0-ct-adecyL- R
4-me- t hjupnknopri- busybphenotycBehedjrenekobenndl 2468neathybphenal,.

butyl - 4zﬂ¢hhaéyavlbytpbseqy1)24 5LBYhQEﬁ9LBHQHQQU'@09331-octade L--..

2,6-Di-fert.- F é g -di-tert.-bu r O- qU|none

2. 5-di - $epeth éﬁ? ﬁ?ﬂ#oq téﬁa°2° °BFbHéH9F"°A BEFaﬁeéybeyﬁﬁéﬂbL 3.
FNdroxyhatzd-#hmedhphgmythgtbbenel

2,7 - Théobkgk 345HE hprhenoL) 2, 2-t hi obi -s-(4- octyl phenol),.
4, 4" -1 . henol ) and

4,4 -cha@T%anEférrbusniyﬁ QeﬁtPHyEBHEﬁbh)Z S-dArR9LEdebet bl kptiesols
2,2 N@&@vhsﬂepl $5d§3f5rtbuhﬁbtﬂzﬂPBENhHbﬁgobhd z, g-d1phenyl°
nethyle ) L 4- et hylphenol ), mef h hyLene-

. bis-[ 4- ﬂe?ﬁ§? %°(F8F¥f ylcycLohexyI) phenol] 2, 2" - met hyLene-

bi s- (4-3® Epbe. envthylenebls (6-nhonyl -

i L 2e¥ )
4- ”EthyiEfenPﬁ%cb?TZ(%ﬂSEP¥LEQGP%§ igmgtggféﬁgé §Put LohePR b is-cam

ZZ' - et hyLi dene -tert feThylLi

denebi sO¢ by tehenoblis vé, 4 rebbabjsphéntert.o Qtyhe@hygemnbpsenot> and

[ 6- ([er&lsneemvbbegzy&;téraonubegen@LhetRytgﬁ&halﬁnebls C6-

_([err] di 4 enol], met hyLenebi s- ( 6-

tert. 1 bi s- (5 tert.-butylL-4-hydroxy- W

2- nethylﬁbbﬂW¢ythEQﬂbjsQ&G-ﬂert3-betyt-bﬂmgthﬁknméth}2 2 2'-

hydr oxy, L oyl 0L. Bz vi-

hydroxypgpﬁgé% ?bﬂ? b{ Pg?ﬁ dbﬁg%%Lﬁeréh%%éguégké ??% Ien THL

bi s- C3, Bl ﬁ?mﬂwﬁ!mwwmmw%wmmnv%uz@mpwﬂnr
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E mé?ﬁ}LpP XE), 2h¥d£g§¥hyLeneb1¥;(4 6= d1-tert.-butylphenoL)

2,2'=ethylidenebis~(4,6~-di~tert.~butylphenol), 2,2'=ethyli=-

dénebis-(é-tert.QbutyL-4-isobutprhenoL), 2,2'-methylenebis~-

’ Eé-(a-methylbenzyli-k-noqyLphenoLJ,-2;2'-methylenebis-[6-
(c)d-diméfhy;benzyL)-4-nonyLphenoll, 4,4'=-methylenebis-(6~

-tert.-bdtyt-z-mefhyLphenoL), 1,1-bisQCS-tert.-butyL-4-hydroxy-
2-methylphenyl)=butane, 2,6=di=(3=-tert,-butyl=S—methyl=2=
'hydbdxybenzyL)-4¥methytphenol, 1,1,3=-tris=(S5~tert.~butyl=4-
hydroxy-Z-mefhytphenyt)~3-n4dodecyLmércaptobufane, ethy[ene Q“)
glycol bis=-£3,3'-bis=(3"'~tert.~butyl-4'~hydroxyphenyl)=buty- o
ratel, di-(3- tert;-butyl-k-hydroxy*S-methprhenyL) dicyclo~
pentadiene and d1-E2-(3'-tert.-butyL-Z'-hydroxy-s'-methyl-
benzyl)=6é- tert.-butyL 4-methylphenyLJ terephthaLate.

5. Benzyl compounds '
1,3,5-Tri-(3,5~ d1—tert.'butyL-A-hydroxybenzyL) 2 4, 6-tr1- :
methylbenzene, di-(3,5~di-tert.~butyl=4=hydroxybenzyl sul=-
fide, bis-(4-tert.-butyl-3-hydroxy=2,6-dimethylbenzyl)="
dithiol terephthalate, 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, dioctadecyl 3,5-
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b n ) 6 tert.-butyL-4-methyl phenyl] terephthalate. 5. Benzyl conpounds /A .
1, 3,5-Tri-(3,5-dir-tert.-butyl -4-hydroxybenzyl )-2,4,6-tri- methyl benzene, '
-dl-(3 ,5-di-tert.-butyL-4-hydroxybenzyl sul- fide,.

bi s-44-tert. -butyL 3- hydroxy 2, 6- dinethyLbenzyL) di t hi oL terephthaLate
1,3,5tris-(3,5-d -terb gtx d ox¥ F gLé | socyanur at e

1.3.5:tris- (431 aFErpuPYRY QHFBng *RZYrREPTO N BRAL L?”?sbﬁ?aﬁﬁ*%l%m

di.oct adecy! 3$5Lt of- fondethett 3,Hud y+tdr hydboxy behzlyy phosphemay & naxb i dre

jcalLci um salLt. ﬁ gonoet hyl 3, 5-di-tert.-butyl-4-hydroxybenzyl phQspho- nate.
ﬂ.6 Acylan1nop enol’s 4- Fwdroxylauranlllde 4- hydr oxystearani | i de, -
[ 2,4- b|soctyL-;nnﬂEﬁﬁEﬂ.ﬂQBBSBEEE-tert - but yL- 4- hydr oxyani Li no) -s-tri azi ne

3 ?nd fCE§|5“2(3{5y§kng9lburgﬁﬁlgd4 hyﬁﬁ?&{@h?@ié)r@ﬁﬁba&@;ez,ﬂab5§&@%ﬁhﬂf
i|[err i-tert.-bu r oXx en ni ¢ acj nono ric
Hor - polyhydrlcmﬁrﬁﬁﬁstgxfBr ekarp Egg ?%t}he{ﬁgﬁ§[°*ya"’9’“° -s-trraiine

; di et hyl ene- gLy0dl cetyad¥ec&Beb- d1-tert.-butyL ~4=hydrokygblyybhecgrbyuate.

? % ?Ihgxﬁngrg'?l sters of g-(3,5~ 9¢D£@?{Ylbﬁi 9L4Dﬁ99§9£ &QLX&E&-prop1on1c
g dl-hydroiyethﬁﬁlﬂxﬂﬁfﬂem8"°E§FéF§ @f Polyhydric alcohols, for exaane withs
dlerr]-(5- tertmebuhﬁbt4 hydr oxy- 3- nEthy|thHYH)etW999ﬁ9“¢9736Ld wi th

i} nonohydric or g Y ¥dr|g al cohol s, for exanpl R methfmoLL ‘

)| di et hyl ene- gl §E5P“6ERR8ecanol - triechyleasrgl ¥Rat gl ycol

it 1, 6--hexane-di o,6~hexane=diol pentaerythrlmettmeopemtytgLycoL _

; trls hydr oxye e thiodiethylen L

§ \DydroxyetthX%ehﬁggé%gug mi des of s Erid N?QLoxyethyL 1socyanurate
(3 d|-tertthbaﬂyﬁth¥hyﬂﬁoﬁyphehyl) prop|oﬁFChaér@xY?bWYéX%hwmbde

8. Esters of g=(5-tert.-butyl-4-hydroxy=3-methylphenyl)~

i propionic acid with monohydric or polyhydric alcohols, for

example withs - .
- methanol . diethylene=-glycol

octadecanol . - .. . triethylene=-glycol
1,6=-hexane=-diol o ‘pentaerythritol - _
neopentylglycol  - : -~ tris=-hydroxyethyl isoc¢yanurate
"thiodiethylene-glycol S di-hydroxyethyl-oxamide |

9. Amides of g =(3,5-di-tert.~-butyl- 4-hydroxyphenyL)-prop1on1c

acid, for example _ _ _ :
N,N'=di=(5,5~di=tert.~butyl=4- hydroxyphenytprop1onyL) hexa= _
methylened1am1ne,.N,N'-d1-(5,5 di-tert.~butyl-4- hxdroxyphenyL-
propionyl)=trimethylenediamine and N,N'-di-(3,$-¢i—tert,-Butyt-
4—hydboxyphenylpropionyL)-hydrazine..

Examples of amine antioxidants:

N,N*-Di=-isopropyl-p-phenylenediamine, N N'-d1-sec.-butyL-p-
phenylenediamine, N,N'-bis-(1,4-dimethylpentyl)-p-phenylene-
diémine;-N,N‘-bis-(1—ethyL-3~methy£pentyl)-p-phenytenédiamine,
N,N'=bis=(l1-methylheptyl)=-p~phenylenediamine, N,N*=dicyclo~
hexyl-p-phenylenediamine, N,N'~diphenyl-p-phenylenediamine, -
"N ,N'=-di=(naphthyl=2=)-p-phenylenediamine, N-isopropyl=N'~
.phenyl=-p-phenylenediamine, Ne(1,3-dimethyLbutyL)-N'-phenyL-
p-phenylenediamine, N-(1-methylheptyL)-N'-phenyL-p-phenyLene~




\-di -(5,5-di-tert. -butyl-4 hydroxyphenylproplonyL) hexa-
: /I enedi ami ne; N, N -di-(5,5-di-tert.-butyl- hydroxyphenyL-
'propionyl)-trinethyLenedlan1ne and N,.N -di-C3,5-di-tert .-butyl-
4- hydr oxyphenprr opi onyl ) -hydrazi ne. ExanpLes of am ne- ant i.oxi dants:

_ D - dj N, N -di -sec. - butyl - p-
ghgnylenéﬁg ig "Ef*fbgpé q%ﬁlg$%€$hyT%ehT?+§ %ﬂpﬁbﬁ@t%me 4§ Rmi ne,

N, N - b|s:(lueﬂé@@LEbmmnfgpxmﬂﬂyﬁgnpkphﬁquamﬂMTem1methyL “N,N'~di-sec.=
N - bi n C

Eexyl 0 '{1en Leﬂ%%?ﬁﬂ%tédﬁ?ﬁwgyﬁ&ﬁﬂ{@ﬂ 'ﬁ%ﬁ/‘l_'\}h %‘?fﬁ%‘”‘yd’phe"ﬂ'

N, N' - d| i'?mﬁu HyTRIDeny |= b'rmgme*ne tamm N"I‘\Ph%@)p\f'tiryﬂaﬂt-hyLamne,

phenylL- Fb@hﬁﬂa’medjiﬁfBMaNr(é, &m%tﬁﬂm{d’éahé\% he{f'-yﬂu eyryLamwlnaon-;

I d
R e AT b 4rianA Ao (RRINA AR L ec”{rboflfmen”é’phenoa 4m
t ol uenemﬁfﬂmWLmWMna1NNmﬂumMeﬁ\kN ;dnn-s@clz 6=di=
but yI - pggmpyhﬁnﬁq pr -_anne _
N- phenyl apht Hyl ani ne, ﬁﬂhenyfidq'gg%?plfﬁﬁéq& {j)ﬁ iphenyl

di pheny|®afihanen ‘w‘b %mrmqamylnmmmmmmn 'p'HEHw‘Ia,methyl-

A
p e

ne,

> LS

4- nonanawamdmmwmmemmw,am Wﬂmﬂfh%ﬂ?&%&%}%eamm%henot

Cor U DRy %Wa’hﬁﬂvﬁdnam%-aﬂaw 2 AT SRR met hane,

4,4 d| mqmmeﬁmmmmwuammd\kam rasinel4de- 3'-d1methytbutyt)-
"4 4' - di IR et hane, 2-di - (phenyLam no)- et hane, 1, 2-

-C(2- nethylphenyl an1no] ethane 1 3 d| (phenylan1no) propane
(otoly"'h : NG, AT e Xa 2 :

fol |l ow r;g(aarpa_wam}l e;sopq»,fe,-rget aI pa55| vators: exarrpl es for copper:
benztriazao _le, tetrahydrob nztri.azo | e, 2-nercaptobenzthiazo |e,

2, 5- di neCCAN IR S PaF L2 §:§’|"°&ﬂ’ﬁ=&é'ﬂéﬁr°c}ﬁy| TASrEAPTO banG thdlere Leh
salLi cyl 3m5rrdgtmm::d|prt@t hTitaal ifaclollayi 5@ Ldrcey Ledi@malpe pfL enlesiti aimi ebiahar S:
ngan'CSQQ%QScﬁnQaQ%E§Q§mnn%%h%%1%4h%s and anhydri des :

The following are examples of rust inhibitors:

a) Organic acids and esters, metal salts and anhydrides
thereof, for examples: N-oleoylsarcosine, sorbitan monooleate,
Lead naphthenate, dodecenylsuccinic anhydride, alkenylsuccinic
haLf-esters.andn4-nonylphenoxyacetic acid.

b) Nitrogen-containfﬂg compounds, for example:

I. Primary, secondary or tertiary aliphatic or cycloaliphatic
amines and amine salts of organic and inorganic acids,-for
:exampté bil—solubte alkylammonium carboxylates. '

II. Heterocyclic compounds, for example: substituted imidazo-.
Llines and oxazolines. _ p _

¢) Phosphorus~containing compounds, for example: amine salts
of phbSphoric acid'part1al esters.,

d) sulfur=-containing compounds, for example. bar1um d1nonyL-
naphthalenesulfonates and calcium petroLeumsulfonates.

The follou1nggare examples of viscosity index improverss:

: PoLymethacryLates, v1npryrroLjdonelmethacryLate copolymers,
polybutenes, olefine copolymers and styrene/acrylate choLy-'

B atonsitenyl 3-am ne. The

a)



t hereof for exanpl & N-ol eoyl sarcosi ne, sorbitan nonoolLeate,” | ead .' -..
naphthenate dodecenyl succi ni ¢ anhydri-de, -al kenyl succinic hal f-esters  and ’
4- nonyl phenoxyacetic acid. b) Nltrogen-contalnlng conmpounds, for exanpl e:

| . Px#mary, secondary or tertiary 83Tiphatic or cycloaliphatic am nes and
aanf salts of 1RégAGL Coriflgi 8PE g@Ka fip BEs U5t 6@mr€ﬁﬁwﬁﬂeﬁéu+e§§3dise

al kyl-amoni u DOXYRal €3, Tic,cC o[ exa

substi tut ed |nfﬁg§%e +?ﬁe§ %ﬁfsoi%é Pﬁ%g tg ?é?hih}f%ﬂf iﬁu%ﬂrq) -
conpounds, forTegafip gpers smf e o -,.1-- rotngl 3 rusalswsftaecrtsantk):
-SU'fUV'Conta'“#QQyEQPPRyﬂgéccfRfm?J@§P|&btiﬁﬁé e Y A$F1%(ﬁﬁ1d derijva-

‘napht hal enesul f gnat.es- and cal ci um etroleunsulfonates OMAnP'are
exanpl es of V|Eéﬁg?t9“Fnﬁé§‘Fnb?%@%?é”mP%?&ﬁ%?ﬁ%%?yﬂ%ﬁé%“e“a‘esf catcium

vnnylpyrroLudogelﬂeﬁhasfyéﬁaephcmpﬂégneﬁs b Pof Yy @Nbsn a dfdde NN Y@l s
and .st'yrene/ acgyl - ar e. exanpl es of

pour.- poi nt dep VTR

derivatives. The foIIo&mm@PQWQSeR@mp¢es1mﬂ twbﬁwﬂSQWQYQﬂﬁnﬁQ#Rﬁnﬁuxxahﬂénr
Pol ybutenyl sucg nbarmessupel ¥hut gVl Phoseheps e 2618 Slerd vamu V§Pa WLJ’@S' ¢

rragnesi um sul f onat es and E henates, cal cium sul fonates and enates and
bari um-sul f onat 2EomesphEhEs est ™ THRLY b AR AR BT e SO 'é%‘?ﬁ Pt LR 3
“addi ti ves: Cbn@ouﬁdSaﬁonhaynlagssu¥iuésand/or phosphorus and/ or hal ogen,

such as sul furised vegetabl e 0| e dia hat es tr1 onI
phosphat e, chlorinat edFéﬁrﬁi‘f'f'?\ e%m‘él %ﬁ’(y LE% a}y}“sd s{i{? *a 1
exanpl es mhlchc¢m¢¢smxr¢masimageeaméemﬁspetli|theohgbsnn|¢nnsxsmgpﬁxmhﬁ _
detail; the | %L@c?ﬁmémaeie?b% 59]‘8?9&m3§5£@%t@5’sep@¥ wlwwsﬁfﬁse

oi-ls. 1SO VG 2 base oI L ase oil AA), which are.

char ac- ase oil BB) and 1ISO VG 32 (base oil AA), wh1ch are charac-

' ' ter1sed more precisely 1n Tabte 1, and, on the other hand,
of spec1f1c proportions of additives.

Table 1: Description of the base oils

Carbon distri- Viscosity (mmgleec.)' VI
bution (IR) S at '
Base oil | €A  CP  CN [sulfur| 40% 100°¢
- % % % | % |
O 88" 6.5 72.0 21.5|0.54 | 26.2 4.79 {102
o AR 10.5 66.0 23.5|0.32 | 29.4  5.20 107

_Example 1: The oil oxidation test which follows is used to
demonstrafe the Syhergism achieved by addihg a_probortion
-of'T-Edi-(Z-eththexyL)—aminome;hyLJ-benitriazoLe_qhich is
methyLated in the benzene ring in fhe'#-position andlor 5=
pos1t1on to a Lubr1cant containing a spec1f1c proport1on of
. an ant1ox1dant, compared u1th a Lubr1cant conta1n1ng onLy an
o ant1ox1dant. ' '



: '~- _ed nor e preC|ser in Table 1, and, on thé other_hand,*of specific
r'epbrtions of additives. Table 1: Description of- the base oils Carbon |,

drstri - Viscosity (mmR/sec.) bution (IR . ' at- Base oi
CA - CP CN Sul fur 40%% - 1000C BB . 6.5 72.0 21.5 ¢
0.54 26.2 .. 4.79 02 AA . 10.5 66.0 23.5 0.32 .29.4
5.20  0i mb@@a 1tesT1h£ sméndmrdjatemdresis Vi i F il d o Als&vufoed to.
denonst r roporiron. of

1-[di-(Z ' r : ich is rréthylatedlnthe
benzene ring in At"he°14L p’cﬁé’lﬁh%rf’%ﬁd’/sd-r"& oAl imin afo keadeubriilc@d (@omt ai ni ng

a speci f‘na(bL[HGpOI’ﬂd Q/h ifh WL 2Bt Q4 G | IGHERAHL Wddh S ddiy | '1‘§agax1- |
contalmdn% y an ant|OX|dar]Ty -9 - Ol o datlon test, stan ' .
versi on as gecit i W ITM B SPPE 4P 12"29"'( Sy S OBOERAtNET Test) An

oi | sanplighcdngilstafng icit 30 et waft drasmdia bBBdthfLy 'Eailh&hle)d A @awhich 0.25 ¢
of st abiyl Xi S n. at here in a
gl ass velsylstzl%ra L{lgae;t}ﬁt??eaqqﬁ%gﬁaqofw—hdfbsht ﬁ% e(yrgvva (fn tﬁo
fpollshede“@aﬁé SMtically active Cu spiral which has been mashed mnth
petro- | eum et hamh.e 'Bl&s@ a&%s\ea.ssesl Uo dteaatied 4 %t%ﬁ:t@s@' %% ~°Lt gRlmpbOMD |
~equi pped W % Qﬁ o om &f nﬁhro ates on its axis at 100 r.p.m at
~an angl €3 p@@ hé h@P’ oAl i SM° &R &S fgoféFrFC’s Bfitially,
before H@Qt irmg.mp, athenoeyngdre pwfe§§t9r e:q s h@2BoeRzonitlaLr iideant @ jjlust under -

1500 kPgadhd akeqBigRe .CORaRL atmk, 43l 19 1S5GS yb- £nlNB,4B8h 15 compl ete
when the pressure he ti'me ’s recor in mnutes.
- Long t|R§§53Péea’§|&ﬁooﬁpgoodtefﬁééﬁl¢éné§§toﬂnﬁhé 3688i kPgeand U

_remains.contant until oxidation sets in. . The test is complete
_uhen the prgsSuée has_faLLeh by 172 kPa. ‘The fime is.fecorded
in minutes. Long times are a'sign of good effectiveness of' |
-the stabiliser, | | -. | | .
The amounts of stabiliser used in each case can be.
seen from Table 2 below. |
In order to make the following table easier to follow,
numbers are aLLocated to the names of the add1t1ves-
1. No additive
2. 1- E(D1-(2~gththexyt))-aminomethyL]-benZtriazoLé which is
methylated in the benzene ring in the 4-position and/or
S5~position. ' ' .
3. Pentaerythrityl tetrakis-E3-(3,5-di-tert.-butyL-4-hydroxy- N
phenyl)=propionatel. | . | '
4, IsooctyL'3;5-di-¢ert\-butyL-k-hydroxybeﬁzyLmercapthcetatez
S. A mixture of 40% of additive No. 3, 30% of methyl (2,5~
dﬁ-tert.-butyL-A-hydrogyphenyL)-pnopjonateﬁand SOZ”bf 
- o=tert.-butylphenol. “
2 6-D1-tert.-butyL-k-methylphenoL
4, 4'-Methyleneb1s-(2 6=di~ tert.-butprhenoL)
Tert.-octytated N=phenyl- 1-naphthyLam1ne. o
A mixture of monoalkylated and dialkylated tert.-butyl-
d1phenylam1nes and tert.-octyldiphenylamines.

O 0 N O
s e



The anpunts of stabiliser used in each .case can be. seen from Table 2 o
“below. In order to make the followng table easier to follow, nunbers \
allocated to the names of the addi-tives: 1. No additive 2. _
1- C(Q (2-ethyl hexyl))-am nomet hy[] - benztriazole which is methyl ated i e
benzene ring in the 4-position and/ or 5-position. 3. PentaerythritylL :
tetrakis-C3-(3,5-di-tert. -but—yl104-hydro><y phenyl ) - prop| onate]. 4. Isooctyl
3,5-di-tert.-butyl - 4- hydr oxybenzyl nercapt oacet ate. 5. A mxture of - 40X% of
addi ti ve Nx.abd,e 0% of nethyl (2,5- - -° '

di-tert --butyl Z-hydr oxyphenyl ) - pr.opi onat e and 30% of o-tert. -butyI phe noI
6. 2,6-Di-tert. -butyl 4- et hyl phenol . 7:; _

4,4 - Met hyI eTebTS=(2; 6y ur-ter - but yi PHENor ). . 3. reTT—ocTy! at ed

N- pheny| - 1- hagditiye aNp peubrdcant fpsaulpei 4o C‘Pﬁfﬁé&ﬂ&yl at ed and -di al kyl at ed
tert.-butylt diphenyl afmmmes—anmd—Tert. - cryl cu nen nes Tabl e 2:
Additive No| Lubricant|Pethfulakeiit ¢ ',ht ;qs’b ei ght 0. 20% by

ﬁa"b 05% by wei ght of

wei ght - of- apti oxi dant D&f 2t i swsidestnt (N o
aiditive(Nof 2) mnuteb until m nut “Fs ‘Jﬁ’tl ressure faLl pressure
fall by 17Z| kPa by 172 kPa 25 2} |
S : ' - - i 0, OS% by .Je'lght of
| | i adicive(No, 2)
: tl , tz _
P ' minutes until ir minutes until
RN : : pressure fall i pressure fall
: : by 172 kPa 1 by 172 kpa
25 i
126 i
3 101 4o 319
4 | 83 i | 240
5 ! 109 308
6 P 129 269
7 73 260
1 8 514 609
; 9 254 502

. _ As can be seen from Table 2( the synergistic effect
1e : achieved by adding 1Edi-(Z-ethylhexyL)-aminomethyl]-benz-

' | triazole which is'methylated.in the 4=-position and/or 5-

§ g | position in the benzene ring (additive no. 2) to a Lubricant -
. | | formulation containing'an-antioxidant-(additive no. 3-9) - is
sign{ficant. ' o
gxample 2: 1In order to investigate the compatibility, with
amine phosphates of the formula I, of 1-[di-(2-ethylhexyl)~
aminomethyll=-benztriazole which is substituted by methyl in
the benzene ring in the &4-position and/or S-position,'storage
tests are carried out at room temperature with certain stabi-

liser systems, the clarity of the solution being a criterion



Q124 3 101 . 1 319 4 - 83 _
. \Rag-5 109 308 6 129 ! ' 269 7
73 260 8 514 - : 609 9 254 -
502 As can be seen from TabLe 2, the synergistic effect achieved by atdigg .
- 1di - (2- et hyl hexyL) - am nonet hyl]-benz- triazole which is methylat ed in the
.-4-position and/or 5- pasiqg4d Qn in the benzene ring (additive no. 2) to a

- Lubricant fornmulation containing an antioxi dant (additive no. 3-9).

" si gnidfi ceand @mEAA i@ itNn order to investigate the conpatibility, W|th
~am ne- phosphates Qfed K fcﬂfdﬂ-él &h|e, a@fd i%-[v@is- (3 @t By bQX)fb)-m in

__ fam nonet hyl ] - benztrj azo\J Wq'r sqcl?lst I tut gd et h If t he benzene
ring $ht °4'sp"dsﬂtﬁ95h A t@%’&s’ S, %It 5§e1f’§§’ 4f8 carried out at -
I oOMmiefgradtaind asnifidl lasvd=ai n st abi - Ilser systens, the clarity of the

sl Uty on el ng A HHE AL 15 g G2 Od.o%omatp'e*a'tla'ewthrqt9rtd%@tfr9 quote 1 he.
addi t'ives in ri em)nstratlon f-ormul ati Ons, wll be
“i'denti fied béﬂﬁr"é‘iﬁi‘h@és“‘f‘mq AR A S "i["é‘Pr"P*’A*Mﬂt’UPé°EOR§P§F;‘ g of 40%

Ef pfgt?grytfyuixdifﬁﬁfﬁyL (2,5~ d1-tert.-butyL 4= hydroxggyengt)- )

~kis 5-tert. -but e RI nat el % of net hyL
(2,5-di-tert PHRAWN J&xﬁ?ﬁ rpé"pg.)rtdpl &é’t A H%L 30% of N
" o- t-erxz - but=y|lpherx3ﬂuré(2>f monoe lrh»&tattreei @indngii@dlkly\tladiedd tamd -di al kyl at ed -
Lert. - ohy! BRI A A «tﬁfetsrtwty'-%'c&@qwlpwn@qsm1xes [err] 1-

-Di - (2- et hyl hexyl’) -am norret hyl | - benzt ri azol e whi ch i s substituted by
_ rTet hyﬂ;sln t’ne1‘b Y-eg?e-quqqf)tq.?é-ammomethylj benztmazole which

is substituted by methyl in the benzene ring in the | ' K_J.

4-position and/or S-position. _ '
X £ The diisotridecylamine salt of hexyl phosphate.

The demonstration formulations can now be identified

as follows:

Table 3:
bemonstration Base oil| ~ X, X Xj. X,
formulation : % by % by % by i % by"
. s ll :g' I ad | I "‘I .__
I - BB - 0.250 {0.030 0.100
II BB 0.125 0.125 | 0.030 0.100
III BB | 0.250 - 0.030 0.100

As can be seen from Table 4; stabiliser systems con-
taining the above compound are very compatible for a pro-
Llonged period with amine phosphates of the formula I.

Table 4: Compatibility with amine phosphate X,

Example No. Appearance
after 1 day| after 20 days [after 250 daysg

- I-T11 | o clear solution

v wl



4-position and/or 5-position. X4 - The diisotridecyLam ne salt of he \
phosphate. The denonstration fornulations can now, be identified as !

follgws.. Table 3: Denpnstration Base «aihy . X , _ X 3

X4 f'oMui ati on B %by X by by % by wei ght' wei ght
wei ght wei ght |- CLAIMSB 0.250 0.030 0.100 |

BB " ' 0.1 5 5 #) ég% T 4)L$£¥¥ bhis containing 1- Eﬁﬁ (2-ethyLﬁb£§59—
0. 030 0.10 As égﬁﬁges%egg Poﬁ? Tabl ec , Stabiliser systems con-

tai ning the abemeneeﬁpbnha-hpezven9zeberpabfbh eis osuls pitutednypeompery lodin

with amne phospbaz.eaoeﬁnbheamwwa-bes%rab&ﬁe fa meéwé.ketymu ha Y1 438
phosphate X Ex rance after

p 0
days after gnga§sopelfpt1ox1dant seLectﬁp ?ro%|5%? qr ?%ﬁlﬁﬁn¥1st1quoz
CLAIMS 1. A stﬁbntaeeytby$t9h1tetrhhbsr&hﬂts,iﬂmtatmrng—butyL 4=hydroxy=

1-[di-{2-et hy'gﬁéxgl -8PbRY Llexg? PEOELE) 29) - WU £Lr 4 5 SUbSL LI Pt By -

met hyl in the I on an ositro he benzehe rlng
Least one ant|kaH&hFGSEPEEPEEGFPBH?tﬁétgféubb%bhbw%?"%b:03) -di-tert.=

'pentaerythr'tYBUE?l‘ﬁkhStﬁﬁtEBeﬁodL lﬁkl-mbﬂﬁyteﬂeﬂyﬁ*ogyb di-tert.-butyl-
ghenyl ) - proplon i SO

benzyLnercapto% éf% age fé¥ft Bﬁng ﬁgﬁél, g%%-ﬁ*-fe T?éyhylam’“e or a
butyl - 4- et hyLphetote dfdhonpetkylanetli and 2d batlky t et ed - et vyl -tpineniod )p reardy L=

tert.-octylategyhy ?eéwé J%P@Ph&é%l?dﬁ&?‘ewwmmé@ ure of nonoal kyl ated and
di al kyl ated tert. uty di - amnes and tert.-octylLdi phenyl am nes. 2..

A st.abiliser s?sten1acéoFGP&b’FGPCEaFﬁ?E agenraimg ngo Fhahﬂd1ilﬁﬁptiﬂﬂ1"9;
lcdnﬁound of theafg@adwtdon, a compound of the formula

(RO),_,- | .\-ﬁaz @
(o), _ i/
2-1

in which R’, Rz'and R3 are identical or different and
R’, Rz and RS are each hydrogen or C4=Cqg-alkyl,

/”\

_ Cq14-Cqg—=alkenyl methyl, ghenyl, naphthyl or C5=Cg~
cycloalkyl and R is Cz-Cqp-alkyl.
3. A lLubricant containing a stabiliser system according
- to claim 1 wherein the benztriazole derivative is present
" in a concentration of 0.001 to 5.0 % by weight and 0.01
to 5.0 % by weight of an anti-oxidant is present, based
on the total weight of the lubricant formulation.
b A Lubricant containing a stabiliser system according

P

- o to claim 1 wherein the benzotriazole derivative is present
H- in a ﬁoncentrat1on of 0.001 to 5 ¥% by weight and 0.01 to
s % by weight of an antioxidant 'and 0. 01 to 2 % by we1ght
of a compound of formula I is present, based on the total

weight of the tubricant formultation.

5. | A lubricant according to claim 3, wherein 0. 01 to 1.0
%X by weight of the benztriazole derivat1ve and 0.1 to 2.0 % B
by we1ght of an antioxidant are present, based on the total
weight of the lubricant formulation.

* c L M S *



" accordi

(BN (OH) 2-1 in which Rl, R2 and R are. identical or different and Rl, R2

AR are each hydrogen or Cl-C18-alLkyL, C16-C18-al kenyl nethyL, phenyl,

- napht hyl or C5-C6- cycloal kyl and Ris C4-Ct2-al kyl. 3. “A Lubricant, ™

.containing a stabiliser systemacgojging to claiml wherein the - toNgl

“henztriazol e derivative is present in a concentrati.on of 0.001 to 5.0 X by

wei ght .and 0.01 to.5.0 % by -wei ght of an anti-oxidant is present, based -on

_the total weight of the Lubricant fornulation. 4. A lubricant

~containing a stgbpli S - in .clajl einth -

benzot fél azol e dgr#égﬁ:&éegrsggﬁggﬁ?{?% g“%:ﬁh%'ﬁﬁﬁa *gggae% A%.%ﬁ)it r}eo"' 5 % by

“wei ght &he 8t8bitdserXshytewi yheoodimm tmtébxiniaht and 0.01 to 2 % by

~wei ght of a conpo of; feroplas ;i r ' 0 t.ot al i-ght of

he Lubf cant T ArheFagy P EVASs Lidingl BaRlcoRS oy Hudlfy &f Hnd

wher ei ntbeostabiligen, pystenghecordimg bengtzimzdie derivative and 0.1 to .

_ 2.0'@6B¥ wei ght of an_antioxi dant are present, based on the total weight of

the |ubfficant fB8rAtPRitoRer sysier gecording atopshaimol subsfeantiagly

~ Lubricasgshbyeaddengreodébemibbe &iabi Feseresyst eon asgossle ngf tonglaiml. 7.

.A-nethog of.ggabih%shn e%ub{icants by adding to themthe stabilLiser system ¥
§re8oildi i MPRes. A stabiliser systemaccording to cLaim1l *

substantialLly as. hereinbefore described with reference to any one of the

“f or egoi ng Examnptes: ' :

4 o D)
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