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Al kyl at ed PANA and DPA conpositions The invention

relates to a conposition conprising a m xture of

al kyl ated N a- napht hyl - Nphenyl am ne ( PANA) and

al kyl at ed di phenyl am ne (DPA), the product obtainable

by al kyl at i ng PANA or a mxture of PANA and DPA with

al kenes and the process forl-al kyl ati ng PANA or a

m xture of PANA and DPA with al kenes. Additives are

added to nunerous organic products w dely used in
Alkyl&togd PARBrandMPA eompexitiond e to | ubricants, hydraulic

fluids, netal-working fluids, fuels or polyners, to

|trrprove their ge][ for(rjrance properties. In parti cul ar,

here is a nee or _additives that effect Lhi

The ipyRatign [elaigs focomprgiiomsomaring2 T %ﬂfﬁ“aﬁ%ﬁ@ﬁ“ SeriaBhyin-
phengllegirec(aANemam alkyhetedbdiphenglactire (OPA),dhe prodiiat sbiaimable by alkylat-
ing PSE\ r%%%t?ecg e&ﬁ%lﬂ/i witf Sixtidslahnd %eogroééégﬁﬁ alkylating PANA

uct a ent Specification 2 943

ora 'BIXB&E‘? B5RANA AR DB&“@BH’(“@“?‘? om the group of the
Addltbvles %rep?]cgﬁg hrﬂeenr %aépﬂgrﬁf %llogt%ts P&l Ql'ég@ﬁre%gmge\!nr{gefé? Ekble

to Iutmcaetsdhydsaslll@lﬂw@m meteérwgelraﬁﬁlemsén fuplggr Bqura@"ﬁdowayge their per-

form&ﬂfe%ir%pﬁi%s kaslvticﬁlbt ferdfs o fived tirRlainyds thdaticffectivelly inhibit the oxi-
non

aatv g G o B RTRa aRRIRn of 8 drdaldi, TS b8 i consio-

erabbemcaeaseellfshelL&h‘gef@a%mmfpﬂli@% of the starting materl al ,

u.s. Foleet Seeling titieeb et ARt Blldim B8 SchPiortre piyjatod

diphéryanadhdsthaitaee petpared by relmtlcrreef diphgnylaminé wih atketlﬁﬁsen the presence
of mﬂ@r%?%uﬁé &Hy IQlfge uaHEEs ridid di raE %aﬂdli}% SAlkﬁélloﬁ of méldiphenyl-
praoperties the product ent g% %ﬁ
|n é‘i Prgﬁ lapno- an -alKylated di-

amingiwih 24Pt |f<efr?gfﬁmaﬁweﬂ%%e regu
phertylanid1yi thil/pracess, relatn(al)dplgse]daatsleanf th¢ sterting majerial, geperally
from%htéq bb] AbhehGlanfiRas@noPiRakd, t\ﬁl‘ﬁclﬁ%@!deb M dmioﬁfdatﬂe &fficaay of

the q!ﬁy@eq)@ggenyﬁgmgsgg :;%ﬁ et)lﬁnlaﬁ dS ec é:]‘?s@dge ag%gy‘nparts uﬁdeswable
toxicpropentidsdo tHeqngduehiThe setvs@qtléi%emmri withditiphali@kenes. §-a: plyrene
or a—ﬂﬁﬁ?@ﬁéﬂﬁ@n@ﬁs ;Er&bc%@& b Gh @ftdrRative teing %isﬁllaﬁif/e bdjRiratloH 15F thie farting

ut that mxture still has a
mat%abmy'f%‘?wwscontent of 2% (see therel n the

Frenﬁ]HfI?oEel;g?gp&rhce{bnEf(?q&’}ﬁ éi?s‘:toagglt%e gFe?QFytl@r‘i b mBuré BA80% dinon-
fire s especl I sadvant ous
yldiphenylamine and 15% nonyldlphenylamlne in the presence of Friedel-Crafts catalysts of

the aluminium chloride type, but that mixture still has a diphenylamine content of 2% (see
therein the information in Example 2). The preparation of that mixture is especially disad-
vantageous since it is contaminated by traces of chlorine, metal compounds and undesirable
by-products, e.g. N-alkylated diphenylamines and diphenylamines alkylated in the 2- and 2'-

positions, is black in colour and is very viscous.
U.S. Patent Specification 6 315 925 discloses the alkylation reaction of diphenylamine with

an excess of none or a mixture of isomeric nonenes in the presence of 2.0 to 25.0% by
weight, based on diphenylamine of an acid clay and the absence of a free protonic acid.

European Patent Application 387 979 discloses a composition comprising p,p-branched
dioctyldiphenylamine and N-p-branched octylphenyl-a-naphthylamine. The Comparative Ex-
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since it is contam nated by traces of chlorine, netal
conpounds and undesi rabl e by-products, e.g.
N-al kyl at ed di phenyl am nes and di phenyl am nes

al kylated in the 2- and 2'- positions, is black in
colour and is very viscous. U S. Patent Specification
6 315 925 discloses the at®ylation reaction of

di phenyl am ne with an excess of none or a m xture of

i sonmeri c nonenes in the presence of 2.0 to 25.0% by

ampléﬁ% ggtﬁit’é'e%? Sed {?Q/galg ) ﬁn@%ﬁ\gbgﬂgﬁ’ 1£9f @a%h Q:o@g@ﬁ(erﬁ‘ﬂg péﬂﬂglly

pean

'"SO'UQW" IPU'%!ﬁeldde@E'?O“QmQ PI'NE%‘P'?E’e@“ a corrp05| tion conprising
p, p' -branched di oct Id| e
ne ey BrAEHgh ro e APPSR Bperbie G A -

provea pedpettieal such fae sainbility mneenaboﬂ Hertthe h@r@emnwlmpb@@l@m
The i} Wg@g?nﬁ@%‘%%‘vg&‘w hﬁwg@miatﬁéémhylmebmb@urier(PnNmo fikgsted

N AN aC R SRR
ethyl dhdRphyhydAipnesy! withed dlpmwamm elkgdted mith &t tepetxnes preferatly two,
substﬁt%rfﬂ?éél%&té’d fdin ]ﬁj g@%@pooﬂéljstmgf&rteri B@cyl' PlafBsiRCbdyt Wrsichad nonyl,

venent | s achieved by m xing a
1- Phﬁmy IHYEM%Q'I‘QM%H@H% ami ne (PANA) al kylated with at

b h
The R B B R RSB TS DY B

Aé m%ﬁve%lﬁ%quéte%éﬁalﬁﬂhﬁEW' am ne al kylated with
t |l east one, preferably two, substituents sel ected

f r omaj hat Igsoone empeusd:i ng of tert-butyl, branched
octyl, branched nonyl, 1-phenylethyl and

2- phenyl - 2-propyl. The inv nrelates to a

conposi tion which conpriﬁﬁ An' addi tive m xture
that essentially consistsjof a) At |ggst one conpound:
wherein one of Rl an dependently of one anot her
represents hydrogen dr ocar bon radi cal sel ected
fromthe group consisti of branched nonyl,

1- phenyl et hyl and 2-phenyl - 2-propyl and the other one
r epr esephdieif oy df RCMIRYINdependalty e bec ardhdrrepresdnts hydrogen

o gﬁgn;:/on i n%'og f‘acﬂ%ﬁ&‘f&?gd RoMMhe grbinp BORGhG biwrhndad

nonyl, 1-pheny|ethyl and 2-phenyl-2-propyl and the other one represents a
hydrocarbon radical selected from the group consisting of branched nonyl, 1-
phenylethyl and 2-phenyl-2-propyl; and

b) Atleast one compound:

R, H

N
A SII
R;

wherein R, and R, independently of one another represent hydrogen or a
hydrocarbon radical selected from the group consisting of tert-butyl,
branched octyl, branched nonyl, 1-phenylethyi and 2-phenyl-2-propyl; and
Rs represents a hydrocarbon radical selected from the group consisting of
tert-butyl, branched octyl, branched nonyl, 1-phenylethyl and 2-phenyl-2-
propyl; and
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b) At | east one conpound: wherein Rl and R2

i ndependently of one anot her represent hydrogen or a

hydr ocar bon radi cal selected fromthe group consisting

of tert-butyl, branched octyl, branched nonyl,

1- phenyl et hyl and 2-phenyl - 2- propyl and R3 represents

a hydrocarbon radi cal sel eéted fron1the gr oup

consi sting of tert-butyl, branched octyl, branched

nonyl, 1- phenylethyl and 2- phenyl - 2- propyl; andB) A
oSiti S ' P

o v Fortrosyr p{ ol el G Rt tighmliorBh iffscod degrada

Adiorcimd to a preferred enbodi ment the invention

relates to a conpositjon whj

Aocorgg e PRS- L G el IR b aHEEERUGT Wi sgmprises

Al cseRient *’m’%ﬁﬁﬁ s 8LEIAnaiE.PT R and R

one another represents hydro gen or a
hmgqgﬁgﬁggﬁcbﬁgb&ﬁi selected fromthe group consisting
of "branched nonyl, 1-phenylethyl and 2-phenyl - 2- propyl
and the other one represen Rydrocarbon radi ca
sel ected fromthe group cg ting of branched nonyl,
1- phenyl et hyl and 2- pheﬁ?i-z-propyl @& an isoner
thereof; and b) At |g e conpound: wherein R and
R2 i ndependently of ot her represent hydrogen or
a hydrocarbon radi cal “SelNécted fromthe group
consi sting of tert-butyl,R,branched octyl, branched
nonyl , 1-phenyl ethyl and 2-phenyl-2-propyl; and R3

repr esenWﬁer@mth ronRﬁérﬁmz ih@sPen@dntiyaf eaé Eﬁbtﬁémaprbbmts hydro-
group consi sting of .te
br anched 9#bMA hy%ﬁf’ P8y d"‘%ﬁg‘%@%%%)ﬂ Qﬁ@ﬁ, pﬁgwlmstln

or an i sbmchqdh@n)glo'f phecny@th and 2-phenyl-2-propyl and the o) her one
represents a hydrocarbon radical selected from the group consisting of

branched nonyl, 1-phenylethyl and 2-phenyi-2-propy! or an isomer thereof;

and

b) Atleast one compound:

R H
N 4
S, -
R; R,

wherein R; and R, independently of one another represent hydrogen or a
hydrocarbon radical selected from the group consisting of tert-butyl,
branched octyl, branched nonyl, 1-phenylethyl and 2-phenyl-2-propyl; and
Rs represents a hydrocarbon radical selected from the group consisting of
tert-butyl, branched octyl, branched nonyl, 1-phenylethyl and 2-phenyl-2-
propyl or an isomer thereof; and

B) A composition of matter susceptible to oxidative, thermal or light induced degrada-
tion.claim 2

According to a particularly preferred embodiment the composition comprises an additive
mixture that essentially consists of



B) A conposition of matter susceptible to oxidative,
thermal or |ight induced degrada tion.claim?2
According to a particularly preferred enbodi nent the
conmposition conprises a n additive m xture that
essentially consists ofa) At |east one conpound ( I1),
wherein one of Ri and R2 i-ddependently of one another
represents hydrogen or a hydrocarbon radi cal selected
fromthe group consisting of 2, 4-di net hyl - 2- heptyl,

1- phenyl.et hyl and 2- [, - 2= I

ropr B hfiee on QnpouBE R el 5, 308 gl 1Dt BFone

group canathies tepragents hedragefi ofe hygracatbpe Frdjcal selected from the

é;} g hgg)’drg&&%ﬁnsiigli ot 2%@%%3{@-%&%%1 -pheniyrbthyl add 2iphesyi-2-propyl
, erein a . [

one ang%)'}qg{;e Péﬁrr éﬁ?refﬁpgsr%Bﬁoﬁ%%%ﬁ}%g&%&?%ﬁfgﬂ theSroup

radi cal conelbga @ 4tdivathyieheptdbphassletyanhgphenyl-2-propyl; and

tert-butyl, 2 4,4-trinethyl-2-pentyl, .

2, 4- ) n@ttl?g,qt one ?@Eﬁ%‘f‘d qu), WWﬁVF%ﬁqé |R2 mq(?pendenﬂy of one another

2- phenyilepiseitbpgrogerasrch Hydracerboe sadidatsededipd fromahdgneup con-

radi cal iaS
R o e e e
di met hyphegylﬁﬂ_npgltewd’Z-W_eﬁy{-grﬁ;p@fl; Ryfgpresents a hydrocarbon radical
2- ppenyéei&twfﬂm_ythe gedupi condstivg b tett-iutyl, 124 A-thingthyly2-pentyl, 2,4-
preferr n ' i :
COMpOSi Sﬁlgﬁgp%ﬂ%@ ‘Lgﬂ%ﬁe&l{‘ }sf%zg%é‘ ?%‘i%&?%'ﬂ?'ﬁ‘rﬂ t hat
Accc?iiﬁ@fbt vﬁ‘q RYAY prefiiel %Pﬁngﬁifneﬁbthé\tnvhmmtrelatge 6 l@mpmpﬁdtidn, which
rel n_one
compfest R PO G5 URBIR A Ra SheEBi O ocar bon radi ca

ogen or “a hydrocarbon radi cal

2@4?\EF%%@E%PE%E%{F)PWQ%%@%E% RP&hdPR, independently of one another

1 2' A | . 2' h " g
o} 1aRPTEHTE RSB Ohp BYSTY AR SEIR P L e Gl i et of
f r oin4-timethyis2+heptymsd Siphanyl-8fprépyliand tHe atisen phe fepiressnipia hydro-
and ifboﬂ A scheddRMh the FSLipBondibting @RS 1 -@RR tHyRXREeptpIchnd 2-

(rr ), erein Rl and R2 1 ndependently of one anot her
r epPEeHE-PROAYE 880 or a hydrocarbon radical sel ected

655 45, MR S i, 88 ety g gpo s -

2- pﬁéntWyd@ggrp gmhxdrcg:,qﬂnon radical selected from the group consisting of
tert-butyl, 2,4,4-trimethylpent-2-yl, 2,4-dimethyl-2-heptyl and 2-phenyl-2-propyl; and
R; represents a hydrocarbon radical selected from the group consisting of
tert-butyl, 2,4,4-trimethylpent-2-yl, 2,4-dimethyl-2-heptyl and 2-phenyl-2-pro-
pyl.claim 4

According to a particularly relevant embodiment the invention relates to a composition, which
comprises an additive mixture that essentially consists of

a) Atleast one compound (I'), wherein one of Rs and R; independently of one another
represents hydrogen or a hydrocarbon radical selected from the group consisting of
2,4-dimethyl-2-heptyl and 2-phenyl-2-propyl and the other one represents a hydro-
carbon radical selected from the group consisting of 2,4-dimethyl-2-heptyl and 2-
phenyl-2-propyl; and

b) At least one compound (II'), wherein R; and R; independently of one another repre-
sent hydrogen or a hydrocarbon radical selected from the group consisting of 2,4-
dimethyl-2-heptyl and 2-phenyl-2-propyl; and R; represents a hydrocarbon radical
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R3 represents a hydrocarbon radical selected fromthe
group consisting of tert-butyl, 2,4
4-trimethyl pent-2-yl, 2,4-dinethyl-2-heptyl and
2- phenyl -2-propyl. claim4 According to a particularly
rel evant enbodi ment the invention relates to a
conposi tion, which conprisés an additive mixture that
essentially consists of a) At |east one conmpound (
), wherein one of RL and R2 independently of one
ano e [ I r

ol elp PR b REREARER 2ol RER) URE 21 pro-
2 4pﬂﬂﬁwﬁﬁyl 2-heptyl and 2-phenyl - 2- pr opyl and t he

ot her one represents drocarb radlca ec
Afufep bR g S e damarat RS 18 catyg it inaBEqpligly consiss
of and 2 phenyl - 2- propyl ; and b) At |east one conpound

(I , Wherein Rl and R i ndependent|ly of one anoth

) p‘?‘té‘a@éﬁie FarRcsaR (). whergingngah RaptrbRe pdenepdentlyAf ope éaother

fr qarprteb@mtghmégemmalhsame@b@f radicdl-seldicie oy the graptophsisting of

an 0 XJH A%thyi AD- dﬁ%nyl SV P8 o roﬂg?éd?ggbntsa
F Hoe &%@ Ylhe nsi ? g&ﬂ"

roup
2 myarqeemvlm@calnawcwd sm»@rpyns'itmgroé cheq rg. 4-
g!ﬁehﬂéth?llﬁmdﬂ-mﬁyl -2Qdropyt@antnvention relates to the
dditive mxture that essentially consists of a ) At
b)e aittleash eneccompmund (1) wherein B ainthRoindepshdeutly gheinganother repre-
' nd&*ﬁ? n)br th &B@ar@&%ﬁi@él sERBlcE FBAtiRe Hivdp aaﬁgastmg R

r.om t
7 2hbh e Eerdfrc?w 5B Feshy PPt e ApPeOY o ana
ande riegreserite a hydrecarbq reglealtssleateu jramdbegioup cengisting |of tert-butyl,
sel siah&adbE tznbiaha«éarr%ﬂ ﬁemynamoi piliHr@pE? Y@ 9
1- phenyl et and 2- phenyl - propyl and b | east
The Omﬁpmmpsuditﬁbrc(mg tp thenpresenit mvéritioa hdveF% mmsimgjanﬂ-b)ydaii/e ac-

tion, ?\E\Ehg:gﬁtbg gFmBﬁﬁﬁ?efdsogfrgstalgb{é#ee HstmBthods, I%MEH égzﬂf?IQQf‘otal acid num-

roup consi's
per, ASTMIB 664 Py PP RTINS HRHOIPOGRURL VRIOHBIGETM D 445, Kinematic
viscdsitp broydues, sidga framatigndetgimizedosydiigling tha tested oil through pre-dried

and pre-weighed filter paper) or Copper corrosion (weight loss of a copper coupon).

The terms and definitions used in the context of the description of the present invention pref-
erably have the following meanings:

Component A

In a compound (I) one of R; and R; independently of one another represents hydrogen or a
hydrocarbon radical selected from the group consisting of branched nonyl, 1-phenylethyl and
2-phenyl-2-propyl and the other one represents a hydrocarbon radical selected from the
group consisting of branched nonyl, 1-phenylethyl and 2-phenyl-2-propyl.

In a compound (Il) Ry and R; independently of one another represent hydrogen or a hydro-
carbon radical selected from the group consisting of tert-butyl, branched octyl, branched
nonyl, 1-phenylethyl and 2-phenyl-2-propyl; and R; represents a hydrocarbon radical se-
lected from the group consisting of tert-butyl, branched octyl, branched nonyl, 1-phenylethyl
and 2-phenyl-2-propyl.

The term branched nonyl applies to any substituent obtained by alkylating the phenyl or
naphthyl moiety with tripropylene:
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R3 represents a hydrocarbon radical selected fromthe
group consisting of tert-butyl, branched octyl,
branched nonyl, 1-phenylethyl and 2-phenyl -2-propyl
.claim9 The conpositions according to the present
i nvention have a n outstanding anti-oxidative ac tion,
whi ch can be denonstrated-By established test nethods,
such as TAN (Total acid num ber, ASTM D 664 by
potentionmetric titration procedure), Viscosity (ASTM D
45 jnemati c viscosity procedure, sludge fornation
(determned by filtering the tested oil throu
pre- dr i eanchendreppandoss the eartlehfpwaeg&ﬁ@rfy"wngcasﬁfﬁ@?d subsstitu-
ents (cﬁlrbbﬁa%hl‘%n bWRIAB khe phfyl of naph@BPReklyCR RPFEsentét By tettedd ines):
and definitions used in the context of the description
of the present invention pref erably ha t pe
fol |l owi ng neangg;eﬁggnponent A ln a coenpuinty”(l) one
) A -R&Q: her represess
24 [ﬁ@ﬁﬁﬁgen a hydrocarb%hxﬁgg?ggl ﬁd‘(;a}f?’ected fromthe
group con tlng of branched nonyl , yl et hyl and
2- phenyl —2- and the other one repr sents a

tnmeﬂyHZb@%ﬂbon rad|caﬂ3§éﬁ@@ﬂb@2ﬁﬁﬁﬁ1the gr oupPrhdimeting-

mnonyl 1- phenyl et hyl and
he %! ropyl. In a conmpound (Il1) RL and R2
ptx ‘ndependent |y of one anot her represent hydrogen or a

1-PhBEtRY fsdbRsied BYCHIGRkinG Bk @B @l of idphithyvRoighy auith styrene and corre-

consisting of tert-butyl, byranched octyl, branched
nonyl , 1-phenylethyl an -phenyl - 2- propyl, and R3
represents a hydrocarb di cal selected fromthe

sponQ§ {?J"{He?o‘ﬂ&ﬁlhébhﬁgl fmulLr utyl, branched octyl,
branched nonyl, 1-phenylethyl and 2-phenyl -2-propyl.

2-Phéhg-2tpedpy lobtaiee by atkpiplingsthe phewy! erovaphiiyl sndbaty it gmmethylsty-
obt ai ned by al kyl ati ng the phenyl or\naphthyl noiety
with tripropyl ene:and correspond the parti al
formul ae of the follow ng prefer substituents

mne@ﬁéb&%&pﬁﬁdé&emmmg@rﬁ&mrmhany or napht hyl noiety
are represented by dotted | ines

The @&rm bRinckechydtyl 2ppiep tojany subsjltupnsol@tam%bmglkyl@mg élywhenyl or
napk@hyﬁnﬁletf\ﬁltﬂ@kbbdtyl&ehﬁﬁlﬁlh is a mixtude 8 t ri met hyl - 2- hexyl :

di net
M

2,4 4-Trimethylpent-1-ene: or 2,4,4-trimethylpent-2-ene: and corre-

sponds to the partial formulae of the following preferred substituents:

2,2 A-Trimethylpentyl: or 2,4,4-frimethyl-2-pentyl:

Compounds of the formula (1), wherein R, and R; are as defined above are known or can be
obtained by methods known per se, e.g. a process, in which N-o-naphthyl-N-phenylamine
are alkylated with tripropylene, styrene or a-methylstyrene in the presence of suitable acid
catalysts, such as proton donors (so-called Bransted acids), electron acceptor compou nds
(so-called Lewis acids), cation exchanger resins, aluminosilicates or naturally occurring or
modified layered (=sheet) silicates.

Some compounds of the formula (1) are commercially available, such as the products avail-
able under the trade mark Irganox®L 06 (Ciba Specialty Chemicals Holding Inc.).
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heptyl: ' ' 1-Phenylethyl is obtained by al kyl ati ng

t he phenyl or naphthyl nobiety with styrene and corre
sponds to the follow ng partial fornmula:

2- Phenyl - 2-propyl is obtained by al kylating the phenyl
or naphthyl noiety with a-nethyl styrene and
corresponds to the followi hg partial fornula: The term
branched octyl applies to any substituent obtained by
alkylating t he phenyl or naphthyl noiety with

Comp%ngg %Pt% ¥Ar%p% ;‘I)pg/h%%m' thﬁzrgnéti% afe Qg defined above are known or can

be obtainer ky Methags kpwp@st s egna: PragepsasisPesfieshind). 8. aterk Specifica-

tion 6,99, QZSiAcédﬁctﬂli‘@JioQﬁht@focbgﬁilﬁlﬁbhmhg |s|pélﬁjlﬁédi @fth nonene or a mix-
uent s iy

ture o@ﬁyeiuchF?qeﬁér{ tﬁ? Ipfeferbcg n?%l gc' a"bo npounds of the
U.S. Paf¥nP8pétirichiion 391‘1Q dB@IoQﬁ@g tlﬁzreﬁétﬁ)n%? dpREHYIARINERAY RipRipPlene

nown or. can obt al ne od S, known
inthe BORASEGETIETEA St B IRISS HEDHIGRH SO AP SHENES g stbee-
quent sdakijdrawitcadditbhal bikepesopy! sryeenesano-mathyistyrene.
a- rretzfgl styrene in the presence of suitable acid

EP-A-t42 433 digclpses thermeagiorpeisinhe nylanaine witk disohitviene gy the pregence of

acid c@lysts) , el ectron acceptor conpounds (so-called Lew s
acids), cation exchanger resins, alumnosilicates or
Some pampowids pf the darmplkar{l) ace conwatiefdially availablee gugh=astibe prpducts avail-

able ulddrittr &R marR WSaribQ@D 87 BEs7qEidalshebRityhamichls Hylding Inc.).
commercially avail abl e, such as the products avail

CompéddneBunder the trade mark Irganox(r)L 06 (G ba
Specialty Chemcals Holding Inc.). ounds of the
A compesiiian of nigtley susppriibleity ordat iy, mmﬁ@réﬁg indycge flegradption is a

naturafl RBMEsyitifetil BPYYRthRIic Selymdte CPfuAtiitrdl filid.oreinhe@ds  known
per se, e.g. a process as specified in U S. Patent

Accor@pg ti 4 particulariy prefgratisngpginngcidbe finatiorabfuithista Igbriseats machining

ﬂu|doﬂé9§?cﬁ9wc@|md"h?aldﬁ al kylated with nonene or a mix ture
I soneri c nonenes in the presence ofan acid clay.

A furtHdr Smbbiiment of Spatvehtiorarelates B idpabitian dvich additonsllyeontains
conveﬁt%% éd?ﬂlvg% sxﬂﬂaglg ?&%L&Eﬂtl d'n?és'ftioﬂ 'oP H\)é'tt@rrk‘?.lsbébtlﬁlg %o oxida-

aC| arge quantities of -acid
tive, ﬂlﬂ"a?'@"ﬁé'g'&td@%%@%i’%ﬂ?@%ﬂ@’é uent reaction wth

A furthaer %“ ]‘bogl |r1]%lnt 5} thl%elrr\]vee%tlon re%tes E&l t'i18 '?)?oc%gs for Et”abﬁl}_’nh& !a X&ﬁ&?smon of

matter susceptible to oxidative, thermal and/or light induced degradation, which comprises
adding or applying to the composition of matter the composition defined above as a stabi-
liser.claim 12

Suitable synthetic polymers are obtained by conventional methods of polymerisation from
monomers or oligomers selected from the group consisting of monomeric or oligomeric al-
kenes, styrenes, conjugated dienes, acrolein , vinyl acetate, vinyl pyrrolidone, vinyl imidazole,
maleic acid anhydride, acrylic acid, C4-C,alky1 acrylic acid or amides, nitriles, anhydrides and
salts of acrylic acid and C,-C,alky! acrylic acid, acrylic acid Cs-Casalkyl esters, C4-Cyalkyl
acrylic acid C4-Cyalkyl esters, vinyl halides aand vinylidene halides.

According to a preferred embodiment polyolefins are preferred as synthetic polymers. Suit-

able polyolefins are polymers of monoolefins and diolefins, for example polypropylene, poly-
isobutylene, polybut-1-ene, poly-4-methylperit-1-ene, polyisoprene or polybutadiene, as well
as polymers of cycloolefins, for instance of cyclopentene or norbornene, polyethylene (which
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EP- A-149 422 di scl oses the reaction of di phe nylam ne
with diisobutylene in the presence of acid catal ysts.
Some conpounds of the fornula (1) are commercially
avai |l abl e, such as the products avail able under the
trade mark IrganoxCOL 57 or 6 (Ciba Specialty Chem cals
Hol di ng I nc.). Conponent B8 conposition of matter
susceptible to oxidative, thermal or I|ight induced
degradation is a natural, sem -synthetic or synthetic

. i i 1 i, .clai ' .
oYl B e o AR o A6 4  ri
and high golegdlef weight polvethiiene PRE-HMYV)ohigh dersily aud ylgahigh molecular
weigl;ﬂ ;lbagyiétrgrleab HBPE-JHMWH) %ed\j\lﬂ’?@ﬂ'isﬂ?ﬁély&ﬁyléerMDWE% évr @éhsity

e 0 SIL1Oon l,,C agol n
oo BHEHEPEEA PR D e o) bbe PRl .o
v eyl  El . - ]
ToHGRIN 8 Bl AL ok s A atn (o
mally yader, Bioh gFRSS\e RBA %?Va(‘?ﬁ’ée'i"ﬁ%’@ﬁ{“? &h, Crigivtig Rlymegisglipn using a
catalystabatperniially cottains bne onmgora tlemmgme sndtalaf gobpsisb: W, VIb or VIl of

o HESETSAD o S ) ) S e

Zieglep irpata): TN (yPong PeipliqcRee otk P SIS PREY above as
vl i e SR B B PO

y conventl pol ymeri sati on
o Miu®Es BIRAS PEIYHe@mddtibrkridode, 36 eXiBrR rhikiaids bhsohdirédyine with

consi sting Qf nononeric or, oligqneric al ,
P e BB PaRELYIead I e PSS R P, and
mibiture$ ofdifferentitybes of palyetiylene nfiodexenipis LPRE/HPEEaci d

anhydride, acrylic acjd Cl—C4aIk§g¥acr%#ic acid or

* Capelyeers ohnpReqiefias andAiplghinswith each other pewiyother vy} rongumegs, for

exdimplEeiByldnd/ipbyleny gopblgmars] thearlbmydensityepolydthietae @4.8IPKEY and
rfdAUrES Frereof wit a)dd% ityAfolyetyeng 4@%5.-1.%%@5 |

Tt Tt LR DGRt oy 1 3¢ e
PisPyeRs/isekitderyeaPAYmersp iy Belbyiriseng coppy Betar #fengthexene co-
polymbipéthglemedingihgipenterBcdpolginkrs, pibyignd/béptere capelympersyetbyls

. a . _

eg%/f)é{&ﬁbgcgyﬁ&h{eéﬁs Ogy?gég%ﬁ%}%ncépglpms& g@éﬁylenehsoprene copoly:
mers, ‘ethylené/alkyl acrylate copolymers, ethylene/alkyl methacrylate copolymers, ethyl-
ene/vinyl acetate copolymers and their copolymers with carbon monoxide or ethyl-
ene/acrylic acid copolymers and their salts (ionomers) as well as terpolymers of ethylene
with propylene and a diene, such as hexadiene, dicyclopentadiene or ethylidene-nor-
bornene; and mixtures of such copolymers with one another and with polymers mentioned
above, for example polypropylene/ethylene-propylene copolymers, LDPE/ethylene-vinyl
acetate copolymers (EVA), LDPE/ethylene-acrylic acid copolymers (EAA), LLDPE/EVA,
LLDPE/EAA and alternating or random polyalkylene/carbon monoxide copolymers and
mixtures thereof with other polymers, for example polyamides.

The composition of the invention can comprise additives suitable for polymers, which addi-
tives are preferably used as formulating auxiliaries to improve the chemical and physical
properties of the polymers containing these additives. The auxiliaries can be present in high
proportions, for example, in amounts of up to 70% by weight, preferably from 1 to 70% by
weight, more preferably from 5 to 60% by weight, with particular preference from 10 to 50%
by weight and with especial preference from 10 to 40% by weight, based on the weight of the
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pol ybut - 1- ene, pol y-4-net hyl pent- 1-ene, polyisoprene
or pol ybutadi ene, as well as polyners of cycl ool efins,
for instance of cycl opentene or norbonene,

pol yet hyl ene (whi choptionally can be crosslinked), for
exanpl e high density polyethylene (HDPE), high density
and hi gh nol ecul ar wei ght- %ol yet hyl ene ( HDPE- HWY ,

hi gh density and ul trahi gh nol ecul ar wei ght
polyethylene ( HDPE- UHMA/, nedi um densi ty pol yet hyl ene

|
compoiil St pEAER Binlelosf HEFlaEsd iac yoiirbkes Ard idiet Aty way
of exarmiple drethp &lipwingflistof auxlld,a"@ﬁtamtl%@ﬁnés eRiad flrm#he gEyR consisting
of alkyﬁzm@ﬁ)pﬁéﬁi@ %It kym&rﬁ{éf?ﬁ pHEAbls| omydfdtqerndmb layid mgillefedmygim-
qumon%g,q?/(ﬁ)éwﬁ-n?rg% ﬁ%cﬁmiy%t ﬁ‘g&nggénalr&ﬁ?rg aﬂ ﬂdﬁgr naa;%r?enws,'n P N- and
S-benayheonapounds, élydmarbeowtmamalon@ms Gramgtic thOXWBnZM%“RﬂU"dS
trlazmé/bdn'\pd%dé @%nﬂ/&!ﬁ Qﬁioﬁatjé@bi amTﬂé@ﬁ@lthéﬂté@bn@Hﬁﬁd%%f are

| Zi egl
B-(3, 5' " "ﬁ)h : B{/)k%?ﬂ' nic ?ﬁé‘i i”r@g’c‘ﬂﬁg" EXJ'A' :ngxg S| It:g o
3-methyiphehyptapiqnBSE)d, oCk- Kﬂ%ﬁi dpmlghﬂxﬂﬂrhysirpxményl)mmlqmmacid ascor-
bic acifl, %ﬁﬁ'ahﬁ%aﬂ%f hd’l‘@é&a@ihéé\‘@ pﬂf)@phltéé ESHéfsﬁlﬁnég ph&'@honltes hy-

{.l
cronpe SR ISR Py Shy RS Rt BB, apiy oo
stabiligeod, petleating mgent$, ditlere eadpdinfoRPgIHDPES, PRATIAIRIFS, Iubtigants, emulsifi-
ers, pighits! rrf=?z§ol%;céii hidif/es ﬂ&ve‘ilMP %§S|§’tEnt§ QJ;‘)’tﬁkh%ﬁgfh]f&versf f4me proofing
agontS IS RGN, N ST B P PR
The .nPQﬂ.BHPé?ies £l§5 toecﬁ@[]pé & tﬁé &% ;Fd%f%ﬁ’ gp?'@"ér f incRe Ae¥fidHed con-

ensity nd, m xtures

centrafigns, g aedityestn MeiRr alﬁqyﬂwe B'Tvﬂ gea" AR "BBE)’S metal-working
fluids gHaHrich@igRrbates1- ene copolyners propyl ene/ i sobut yl ene
copol ynmers, ethyl ene/but-1-ene copol yners,

Anothertemytiodiment efidbe inveriop (§¢|9tﬁ%f-%a precess TR ElrRiising fecrompRaition of
matter%ﬁjébﬂé&ﬁf &ld&ﬁ@){h&ﬁﬁf Jiﬁjﬂﬁr(ﬁglﬁ nﬁlﬂbéd Yiegraglatic, W}‘lloﬂ me/nprlses

s 50 B o AT e A 7 o5 R st

le'acryIate copol yners, ethylene/alkyl nethacrylate

ners th | ene/ vi ate
The iny ey o irraress B Breri A BAESGRrE R Prtgatve
degradahby Iof meiats, whncb pa iy wentact avit furictional sﬂaldtsswmrendhealsylatm reac-

tion prd@bidts @ParlaQIPRIMMER & abBld HlctiBe i theltlitbhaTRidand a
I ene,” such as hexadi ene, dicycl opentadi ene or

The terh MyrcliclRinAuid dicludesaneous, partially aquecus and non-aqueous fluids, par-
ticular base oils of lubricating viscosity, which can be used for the preparation of greases,
metal working fluids, gear fluids and hydraulic fluids.

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 the mixture comprising the alkylated products (1) and (i),
based on the weight of the functional fluid.

Examples of aqueous functional fluids are industrial coolimg water, filling compositions of a
water conditioning plant, steam generation systems, sea vwater evaporation systems, sugar
evaporation systems, irrigation systems, hydrostatic boilers and heating systems or cooling
systems having a closed circulation.
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and m xtures of such copol yners with one anot her and
W th polyners nentioned above, for exanpl e pol ypropyle
pe/ et hyl ene- propyl ene copol yners, LDPE/ et hyl ene-vi nyl
acetate copol yners (EVA), LDPE/ ethylene-acrylic acid
copolynmers (EAA), LLDPE/ EVA, LLDPE/ EAA and alternating
or random pol yal kyl ene/ carﬁ@n nonoxi de copol yners and
m xtures thereof with other polyners, for exanple

pol yani des. The conposition of the invention can

Exarﬁygg? %tl sﬁ?ab?ed ?érhéll?fr%}fﬁué&f)gff% l(?nafl ﬁ’&ud@%e*%r%ﬁl C s‘BQsed on aque-

ous mjyglycplépq;lquobethﬁrgmgmgestqﬁ gly@cp{ Systems, waler |@,—ﬁ§, i Qiljp-water sys-

temg¥rARAEIE 860IRG sydem® BhssahaqaesUsayebng t hese additi ves.
The auxiliaries can be present in high proportions,

Exarhiples mmqeeousﬁurmhmahﬂmdmrempels, ©.g7 09drbgarkomi ryiktures comprising
min érl g&}ﬁé&*&hé’ wfwfcﬁ 'gl'elllqblﬂ }aglr?'% anﬂrﬁlreesu@éﬁfé RF a&d i internal
compn e Sl S b B e B R -
nal igritiom (diesdl @endifés) s/g.weirgihtaying diffecenboctaneccon@intp{tegolar grade or
preﬂllm‘ﬁ %FHEB §§{r6l?1gfhles§%§l ahilbr éﬁiseﬁycﬁﬁ.}ﬁ@ ke, etﬂetgl' Vﬁ'ﬁﬂ(lﬁ&ﬁlﬁd en-

rg are set way of exanple
9'"et°H@a'Ft6 fasRiCrBen ol @nd switehgganqilar i es: " anti oxi dant s

Non- rs?glfﬂ%()(é%%ﬁ CF oM E ?l? ﬁ)? eﬁz Pﬁsﬂaﬁt c’uﬁ? bggeho%% %V Ih@ﬁc%ﬁnr?ewscosﬁ/

which [cRY be pes! fhW}P @tﬂﬂ’iamtjﬂ'égf greaf@éﬂn%tﬁbwkl%vd%ﬂ%rafwa and hy-
dradli®figgd. phenyl et hers, al kyli dene-bis-phenols, O, N
and S-benzyl corrpounds, hydr oxybenzyl at ed rml onat es,
Suntatrle)gnaafses, myt;ht wsriing flzigh, geenthuidsaiel, hydraulicAuids are hered fasexam-
SRR bRSor nftkited M et R Sricas bRY famiBsto a person
sklllecd;n in gya th azrgb agé afesqlgecblat 6&} rekéVﬁé&F%%OXX&'ﬂ yf]o? gx %‘eo er (S‘hemls-

try aBd TetHmplogi ePhubyipants;iManiier, RuM. dnd Orszulik, S.T. (Editors); 1992 Blackie
and 3ok Eta5fa¢ cBY vbnh%wéneﬂs msd FoP XYRNEBN 0-P169R0NI0C crogddds 208 ef

son S70ep s B Ol BoS et f gt Behnpigyyrours Ecin

19691yld Wy & aonme‘{ew York, r\(nhd§ pagdei 3338 pheeqy (Rydsaulip Eluists); ferformance
S8LF FIRAS; Y@%@%t%h@ﬁ"ﬁ IV RJH8 HyB3$ & Son Ltd. GB, on behalf of

T i B AL 885 gL ores

Chegay Hifth @armlstelymegwem Egition, Vedg Gheraie, BEdVeinhedn,, VCH-Publishers for
us! %ﬁh'ﬁ%gﬁ%%‘%% §é2;t fl_ubﬁ&tnl‘s‘)‘ Aol 19 bta%@ 65t sbh.qARdraulic Fluids).

proofing agents, static agents | owi ng agents,
A pavenaf pfeﬁi@d@ntﬁ:ﬂmenﬂdﬂhe inoerdivn rélites tonvlabriidanthcanglositierscom-
prisiﬁéso. to the use of the composition, preferably in the
nti oned concentration,

A) The mixture of compounds () and (Il) as defined above; and
B) A base oil of lubricating viscosity.

The lubricants are in particular oils and greases, for example based on mineral oil or vegeta-
ble and animal oils, fats, tallow and wax or mixtures thereof. Vegetable and animal ails, fats,
tallow and wax are, for example, palm kernel oil, palm oil, olive oil, colza oil, rapeseed oil, lin-
seed oil, soy bean oil, cotton wool oil, sunflower oil, coconut oil, maize oil, castor oil, walnut
oil and mixtures thereof, fish oils, and chemically modified, e.g. epoxidised or sulphoxidised,
forms or forms prepared by genetic engineering, for example soy bean oil prepared by ge-
netic engineering.



10

15

20

25

30

as additives in notor oils, turbine oils, gear oils,,
hydraulic fluids, netal-working fluids or |ubricating
greases. Anot her enbodi nent of the invention rel ates
to a process for stabilising the conposition of matter
subj ected to oxidative, thermal and/or |ight induced
degradati on, which conpritls adding or applying to the
conmposition of matter the conposition defined above as
a stabiliser. The invention |ikew se relates to a

rocess f. CL ' ' ' ' .
T
esters,frolyneriopsiersf palyaliylenamuires. RhesRbonT RS B3PS PP Ot Sil-
cones,{éﬂ@?ﬁégtt}%nﬁérie_, auayi?tédj Péphgfﬁiqrriﬁe @tr fhiardidsesr oﬁebdi\tﬁals&faz:icadiﬁeai

. ncti.o ui d, . '
e A5 13, 0 bl o 8 Vo8 i
pane withii rdenobpsic a¢id of with Hasdure p?%}JbeaCidﬁ,kﬁ-g-éféth@"qm@%?i rigelar-
9°"ateﬁ{@wﬁ?ﬁeqﬁ‘%gwfﬁ o rhiﬁtuﬂ%slftﬁ@'é@ﬂ oftted egle?a$ pontaerythritol

. . fluids, gear flyi
with 2 FPYSRASIe SFq" ANRGRRBHe M oo et P oo A0l gapryite, o
of a coppisiesteb b mombpsic sed dibasic aadBHiHANYARI alehols£.g. a complex
ester o?ﬁfﬂé}%l;ﬁ&pﬁ?ﬁt&%&p%ﬁ%ﬁg@ébﬁgé QJtEIQ or ?ffa rhik@ reitkdredfeParticularly

. : | roduct s
ke ey
phospbaies; glysol$, ipolyglycsiaand palyatieicae glyceid aad miwre%gg@*r?%yith water.
S Iygants orgTIEHIRSJEATRAT 27 B0 OF SRR ORI WoIER A sgrer
(base Ry)sMemBworking Atide sdpioydedulio ﬁuid:ysarelmsprep;red gatthe hasis of the same
substa?‘lxg'ﬁt S hoschbedB8letbt the mhjsﬁfté TRESE A8 dehhiSYASSEERuISHNS of

cooling Systens C

s
) e aving a closed circulation. Exanpl es
such sybstanges fpvateriotheafiyids-aqueous functional fluids are

. hydraul i,c flujds b . | . .
o il SR BB U LD st
which wemprises adding taghe bricanhatigast Pnaspradyct Ag defingbaRpvRel he lubricant
com p%gﬁh% g%@@%&@ﬁ@%ﬁﬁﬁ&l rﬁ?talamtﬁiﬁgl Buigd yrtydraiuidssmay addi-
. - us_function
AR, 08 e 8t v
pertiesfThese iaeliede:: pther antigxidanse mete dgapiaiorse ehahihiors yispegly dndex
improiégé, legrte;?dirﬂ dbpreSdanty) di_§;§é?§éllﬂé, deergeny, ssteme thssudtagditieds and
. ngi.nes wi X i
T
0.01 th 300 %y avefight rExamples pleher @ediivassare gt Pelevgr ade or

1. Phenolic antioxidants

1.1. Alkylated monophenols: 2,6-di-tert-butyl-4-methylphenol, 2-butyl-4,6-dimethylphenol,
2 6-di-tert-butyl-4-ethylphenoal, 2,6-di-tert-butyl-4-n-butylphenol , 2,6-di-tert-butyl-4-iso-
butylphenol, 2,6-dicyclopentyl-4-methylphenol, 2-(a-methyicycl ohexyl)-4,6-dimethyl-
phenol, 2,6-dioctadecyl-4-methylphenal, 2,4,6-tricyclohexylphes nol, 2,6-di-tert-butyl-4-

methoxymethylphenol, linear nonylphenols or nonylphenols whiich are branched in
the side chain, e.g. 2,6-dinonyl-4-methylphenal, 2,4-dimethyl-6-(1'-methyl-undec-1'-
yl)phenol, 2,4-dimethyi-6-(1'-methylheptadec-1'-yl)phenal, 2,4-dimethyl-6-(1'-methyl-
tridec-1"-yl)phenol and mixtures thereof
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1.3.

prem um grade petrol) or diesel fuel, and |ubricants,
hydraulic fluid, nmetal working fluid, en gine

cool ants, transforner oil and sw tchgear oil

Non- aqueous functional fluids are preferred, in
particul ar base oils of lubricating viscosity, which
can be used forthe prepard2ron of greases, netal
wor ki ng fluids, gear fluids and hy draulic fluids.
Sui t abl e greases, netal working fluids, gear fluids

DRl 4 oS AT UG P 5 aBtomain
| Grmethytpherol Zh4edibetiihioregthyl-§-ethyirheseln2.6tdiqodaeyithinmethy-4spenyl-
ngr € described in the relevant literature, such as,

for exanple, in Chems try and Technol ogy of
thlhfrd')qmmnes afdailkylated hydrdduirsmnes: Q;Gditteit-doytylst-ethoxyphenal, 2,5-

Bhlh 110%&% Q%Iﬁl?erﬁgrqyﬁ’ﬁlﬂr tilond, @76-&Bhenyl-4-octadecyl-
Byt Shonon 2esdner

6 cf,
p@qege@bz? Ge@'-t%rbauty'e{we@%me@es éé-d'-t?fg béi' R 35-d-
Eu@ﬁmtwpegdramh1s&bem5mateanmmnaiyd@yypﬂéoyjsteara1§dbnsqsgﬁem-tert-

1 %C’ﬁ% New York, Vol. 13, page 533 et
s@%ﬁJtﬁgﬁxgﬁﬁ%g |ds) Perfornance Testing of
Hyshophbrol: & BY, for SibcopBerols @hd abtures therddf (\vitbinin By den &

Son Ltd GB, on behalt of The Institute of Petroleum
d ¢ pherms ethers: 2,2 gthiobjs(6rigriduty-Emefiyingpechh a
0% Iznthlogré&@@)%hengl) f4tﬁtrﬁsv§zé@ér€$otylaemetﬁﬂ§h&m)t4 HMiobis-(6-

vteﬂrrtl S 2aropienalh § A O SR THREY). 4Pty

29GarbAphBhyRRMAphiGsldraul ic Fluids). A particularly
pre erred enmbodi ment of the invention relates to a

16. | sbwlidene bisphamolss?.2ethyenabis(Gterdpuy-4Trethyiphengl). & Z5meth-

1.7.

oﬂ@&dﬁlﬁ oty 308hyidhehol 2, Heek e@iblgwﬁethﬁlactaﬁietﬁyl&ya@aex.

rlcatln VISCOSIty Cg re in

PRl 2:2- S opaRS e YR URE L A D

”'h&ﬁ)l—ﬁlm ipheholy, @Penathylefelsisd, cadiiterabutgiphenol)f B2'wthylidenebis-
R R T SRl 00 YO BRLERADS 2ot

pahéblé{@{meietrgibbnzypal-m]ngllphenquI 2.2 emethylenabis[6-to, efdimethylbenzyl)-

APEAGE Bl HehiREsRid oGO L FabERM

obltyl-2vadethylphendl), & dbish- tarlhb@;wtﬁydmm-ﬂ,-mmhgphe@ylptytangnas-

C BRME-eAlII-FR-8 AydBxybenAMOKmBin§ Reed, S1b-RREG A buEH4-
hydroxy-2-methylphenyl)butane, 1,1-bis(5-tert-butyl-4-hydroxy-2-methylphenyl)-3-n-
dodecylmercaptobutane, ethylene giycol bis[3,3-bis(3'-tert-butyl-4'-hydroxyphenyl)but-
yrate], bis(3-tert-butyl-4-hydroxy-5-methylphenyl)dicyclopentadiene, bis[2-(3-tert-bu-
tyl-2'-hydroxy-5'-methylbenzyl)-6-tert-butyl-4-methylphenyijterephthalate, 1,1-bis(3,5-
dimethyl-2-hydroxyphenyl)butane, 2,2-bis(3,5-di-tert-butyl-4-hydroxyphenyl)propane,
2,2-bis(5-tert-butyl-4-hydroxy-2-methylphenyl)-4-n-dodecylmercaptobutane, 1,1,5,5-
tetrakis(5-tert-butyl-4-hydroxy-2-methylphenyl)pentane

O-, N- and S-benzyl compounds: 3,5,3',5'-tetra-tert-butyl-4,4'-dihydroxydibenzyl ether,

octadecyl 4-hydroxy-3,5-dimethylbenzylmercaptoacetate, tridecyl-4-hydroxy-3,5-di-
tert-butylbenzylmercaptoacetate, tris(3,5-di-tert-butyl-4-hydroxybenzyl)amine, bis(4-
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fornms or forns prepared by genetic engineering, for
exanpl e soy bean oil prepared by ge netic

engi neeri ng. Exanpl es of synthetic |ubricants include
| ubricants based on aliphatic o r aromatic carboxylic
esters, polyneric esters, polyal kyl ene oxi des,
phosphoric acid esters, polly- a-olefins, sili cones,
al kyl ated benzene, al kyl at ed napht hal enes ort he

di ester of a dibasic acid with a nonohydric al cohol,

e.g.. dioctvl sehacat ' ' et .
¢ BusfPSipboRF AR Ao ANl AR it B e g
or drakybenayl)stiphide.dsagttykd edi-igeihyly-4-dygroxybenzylmercaptoacetate

trinmetlnyl ol propane tripe|ar t i et hyl gl

18, 1 Hudnipbriies Papnatet- SRR AR bialp S gLy B DRz
pemaleaate] dﬁod:taddcylvﬂ-@ktem-bn’@h@bﬁkbxy-&memylbenm)mhloaate, didodecyl
m ﬁm‘ek&égtogfhyﬁéfﬁ-%isgsc,ﬁﬂi]?tert-%uts}mﬂﬁd}sﬁ»%bb{{yi)ﬁqaloha{da, di-4-(1,1,3,3-

tetrac at e, 0]

o AT LRy A A A AR SRR R o

ester of trinethyl olpr i ' i

10,55} lgRlogh AR E0RS A obORL ik Bt oE in-
adbenzene hbbig(Sfedidert-butylst-bydsoxypeizyRxahmf-tetramethylbenzene,
poby-ariei L dinsrt-b@gilenydeagbshzypghehsiant s, phosphat es,
gl ycol s, polyglycols and pol yal kyl ene gl ycol s and

1.10n1 Xtiamiresconpeneds: 2vifisociybnarcapiaai(3Sidistertibybht-Sydsexyanilino)-1,3,5-
m ma%s,_Sz%éiﬁh@ﬂﬂ‘ap@aﬁb-ak@%-&%m Ca-Wdrdkyanllind)-9 B B-Giaing, 2-

i nor.gani c kene base a ng £
an e ATRFRRI LEPRl e B e oot LA BRI 24P
t heis¢hirdi-etbstybhbpdroxpherms)-1.8 Sdrizdiney &.35dris(819edi-tert-butyl-4-hy-
Lﬂgfﬁdxfj‘@ésu ﬁg?gsozm?as _ t@,rf?:%,éfr%@lt%gttdl%yrl-g#h?@oﬁﬂlbiﬁrﬁ&ﬁylBénzyl)iso-
) i, ds. -

R e R e R e e R
pe trfs(8, Srelirter-bptyb4-bpdroxyipbenyiriropiony)i heaahysio- WS dfiezine, 1.3,5-
co 1 @g@,’({,\ i, ' t |l east one product
as%&%’?ﬁ%ﬁ abovg. ﬁ@lﬁ%@?‘eudtzx?.%dgg?“ggtﬁposi tions, el.og. )

1.1 1ghr @efedinopieablst Jl-uildi'sxylamﬁdrﬂide)m}hydrmglsfelamhiﬂde,a)ntyl N-(3,5-di-tert-
y il ' By i tionally contain further
adgpgﬁ%ég?éﬁﬁb%ﬁnare'g ed to inprove further thieir

1.120 € RIS t-@NeE - b -4-HARSQphdhghrEiani©adie with monohydric or
n

ant1 oxi danfs, .metal .deact 1

o7 BRI Yot Bt B, g LD acocancs
di 9fehaxanediol, ti@-neranedivl ethylpne giveol gt &poparedighdieppenibg glycol,
an ghigdidthyes gl diethyRee gfuatriaigiehé YiI9col, Peptadieeithl,i tis(hydroxy-

CUHONRE NAN-bR t 12RRE, 3- Aol S-thiapenta-

10. &%%y&\%gﬁ‘r% t. Maﬂ%ﬁ@@o@%ﬁé ?’ﬁer ' %@%%eso are apenta

| i sieeahoh &inmathylhexanediol, trimethylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-
trioxabicyclo[2.2.2]octane

1.13. Esters of beta-(5-tert-butyl-4-hydroxy-3-methylphenyl)propionic acid (with monohydric
or polyhydric alcohols), e.g. with methanol, ethanol, n-octanol, isooctanol, octadeca-
nol, 1,6-hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentylgly-
col, thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol,
tris(hydroxyethyl)isocyanurate, N,N'-bis(hydroxyethyl)oxalamide, 3-thiaundecanol,

3-thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hydroxymethyl-1-
phospha-2,6,7-trioxabicyclo[2.2.2]octane
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I Phenolic antioxidants Al kyl ated nonophenol s :
2,6-di-tert-butyl - 4-net hyl phenol
2- butyl -4, 6-di net hyl phenol ,
2,6-di-tert-butyl - 4-et hyl phenol,
2,6-di-tert-butyl -4-n-butyl pheno
2,6-di-tert-butyl -4-isobutyldphenol ,
2, 6-di cycl opentyl - 4- net hyl phenol
2- (a- et hyl cycl ohexyl ) - 4, 6- dlnethylpheno

d I . 4- h

nepMijn@alngﬂolqah@ntMe al@hde&tatﬁwﬁ‘ﬂﬁbh&ol s or
non I h | s whi h
(1a|cdil’&ild1¢lg themalssta}dd)tp‘henhha 2, 4- d| met hyI 6 (1
' - et hyl hept adec 1 - I)phenol ]
1.16: _ Amides etaA3,5-dirt e -hydioxynhg ! 5 81ge&3\ib§(35d'"
A @Yﬂ-ﬂd@l-ﬂﬂ@ﬁl‘b&&mﬁﬂpﬂoﬁlonyl)hexamethylenedlamlne N,N'"-bis(3,5-di-tert-butyl-

2, g hdI rggipi/‘n )R;Pr8wg?y%,me§@ﬁ A bUtey h@\hi}r % 5-di-tert-butyl-4-hydroxy-

2 6héﬂ Pedpidriyhyekeirey | - 6- et hyI phenol
2, 6- dIdO ecyl t hi onet hyl - 4-nony|pheno| 1.3.

1.17l—lymp_é£@_mﬁhl kyl at ed hydroqui nones :
1.18 2#%&@&@3% 4 ch ! cg;ﬁ/zx Ipueny?erfedlamlne N,N'-di-sec-butyl-p-

2, 5hehy¥dnedlbmmesyN-N‘}juSﬁo:t;fdlmemy&)entyl) p-phenylenediamine, N,N'-bis(1-

2, gthgi ?Eg%l%ﬁ§8$t®g§?%Aqe3%ﬁ@ Rﬂh-‘blsﬂ -methyl-heptyl)-p-phenylene-
2 giagiine, dkN'-dinvelphexy mymrwbeyawa@kapeN N'-dipbenyl-p-ghenylenediamine,
buf\b{lll"d?L ﬂfh%?ﬁﬁ-‘pﬁéﬂy%nedlamme N- lsopropyl -N'-phenyl-p-phenylenedia-
35d|-tert bu % stearate .
o} 115, BT FBP PN PR OU ORISR, P amathynepty-N-
To ﬁ@’i}@b%&nyler@dlanhle Ng:yclahe)éjhm qhepyierpheaylamdiaming, dr(pgolue-

;P ﬁé?‘@PhO%alflda Hlﬁ%gB% gl(llge,t %,Fly g{r)n%@' ﬁ}?gl- e:%l q%g) %@P%ﬁl’lenediamine,

2, Qiphbhyjiahine (N-alyddipHepyiamie) 4-isopropoxy-diphenylamine, N-phenyl-1-

4, ilap t{ik Qlﬁfné( g f:éhtoc AXI;%% éﬁfﬂﬁﬁcﬂ bhinyl-z-naphthylamlne

Qcty{a,;ﬁdébme argm&1 eg e‘bg en amine, 4-h-butylaminophenol,
4 A buljryl érﬁm@pﬁﬂnﬁﬁhh\hhano@hﬁyﬁb’ @éylﬁlhﬁ-ﬂ;adiéddho_mrmhoﬂféndl &-octa-

gl I del%e bl % (dg 4? neg?t{umgp{lenyl)zmme %,G-dl- ert—bult l-4-dimethylami-
2 zmwetw%%b?. & dginadiAnepTUAnene. Srd O LR BReimethane,

2hIN NIENDtremetplisd, 4-diifodiptenyimathans, hﬂ-ﬂ:y{(ﬁ-maamme)nyl)-
pheno

5. SR 1% A2 R THRTIRGProRg PPN -1 2-cimethyt
2 %u ethyi]@ﬁia@nér( Betylated - pwenmet-haﬁhmymme, ,mlxture of mono- and
allgr%&f teg %ﬁ&Lé&%c@ld%heﬁﬁé%mQéj WJ(tBJ%le’ mo)'no- and dialkylated non-
yldlphenylamlnes mixture of mono- and dialkylated dodecyldiphenylamines, mixture
of mono- and dialkylated isopropyl/isohexyldiphenylamines, mixtures of mono- and
dialkylated tert-butyldiphenylamines, 2,3-dihydro-3,3-dimethyl-4H-1,4-benzothiazine,
phenothiazine, mixture of mono- and dialkylated tert-butyl tert-octylphenothiazines,

mixture of mono- and dialkylated tert-octyl or nonylphenothiazines, N-allylphenothi-
azine, N,N,N',N'-tetraphenyl-1,4-diaminobut-2-ene, N,N-bis-(2,2,6,6-tetrame-
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6-di -tert-butyl phenol),
2 -ethyl i denebi s(6-tert-butyl-4-isobutyl phenol),
2' -nmet hyl enebi s[ 6-(a- et hyl benzyl ) - 4- nonyl phenol ],
2' -met hyl enebi s[ 6-{ a, a-di met hyl benzyl) -
nonyl phenol ], 4,4
nethylenebls(Z 6- di -t ert --bidt-yl phenol ),
4' - met hyl enebi s(6-tertbutyl- 2-nmethyl phenol),
1 1-bi s(5-tert-butyl -4-hydroxy- 2- net hyl phenyl ) but ane,

bi 8‘(@ _pﬁgqlPAEyu)t Igﬂxa@ew\glﬁﬂiﬂlargn% bi is- % y%G-tetraln}ethzrlp rP‘Berlﬁln-4 ¥])seba-
notate, 2, Z,ﬁ,s-tetramcgtﬁylplgendlrbﬁpw .242,6 6-tetramethylp|pendln-4-ol
hydroxy - met hyl phenyl
2. Rrtheraniipxdanis:alipiiRic of @ omam B’WP@"%?%VF phibiegieyopionic asifer
thigHiatdtic apidas shlend dititibdaybaenie oodithephosphoric acid, 2,2,12,12-tetrame-
L R e T
T And4-afadianepatecams 1 - but yi Ao - L O OP

3. rOXY t hyl benﬁ% -
ﬁm&%ﬁgﬁ%ﬁﬁ nCﬁP‘ﬁ erepht hal ate, 1, 1-bis(3,5-

3.1. g' %EE Qé(rm{?\?e@ﬂ@r&i*t ﬂﬂ'%rcaptobenzotnazole, 2,5-dimercaptoben-

5> it b errq-almpwowa%m (6.0 DARREBRT P ARG AR Brereps

e(;yJSrﬁg?-mlghyﬂjqipemgtnaq)le_L o' -methyleneblsbenzotrlazole annich bases of
t eé %@‘a&ae g?@ﬁtg%bél s&h@ﬁqlﬁrgf LethyRBh BRI BRA26E and

-[(2- @hylh@wlaal"@%?qtm@lh%ﬁvwﬂa%ﬁ%?HPWW‘PBWW”E‘? paFh as 1-
OC {rigioyymethientiazdle5t-(i-babtygtHybieny bierabaaidtCledyatobexyl-
trlgﬁ%éh tﬂ%% oxy-3,5-ditert-

ner Capt oacet at e,
ﬁTﬁarz?I_estaﬂH deidivds tHerBufel 8-alykeNaryi)- )l,am-iﬁelzoles Mannich
e htaRel dceiates s g i ety e “%“@lﬂfb%%%? b
s ulakhkyddicyl-1,8 degazgles, such as 1-(1-butoxyethyl)-1,2, 4-tr|azo e; acylate 3-amino-

3, 320U trfa8blks but yI - 4- hydr oxybenzyl ner capt oacetate 1. 8.
Hydr oxybenzyl at ed mal onates : di oct adec

(4
2,
2,
2,
4-
4,

. 33. 2, Imidazdlgderivativased ﬂ'—mewen@:s@umw@me%@midw%éﬁlﬁ“:

?’%&@ %Z Iyl]%r?]m%' OCt>¥l etgermet hyl benzyl ) mal onat e,

34. d' @}i& Gﬂbontalnln heteroc clic compounds: 2-mercaptobenzothiazole, 2,5-dimer-

§ otgen?&thaﬁﬁ%éﬁ{a afl H%( S%ﬁ\}%‘éy écg 35

1 ( )
I me[wﬂgewymexwmmnomfyﬂ 1&4‘7&"@%@9 ESKF ) rml onat e
Hydr oxybenz | aropa
3.5. 3.5.1 ngs: &pllqy@@ewapxj?ne&harw% gali%lgmyarﬁdlae %nq ?alts
i rremdwd»fbenzene
1I4 bis(3,5-di-tert-butyl-4-hydroxybenzyl)-2,3
ylbenzene 2

[~

I- and al-

5 ckryemdaut;clmmayllds Andh p@rhqi ﬁy’@rﬁ thenegi) wn’m a;cqhgls diols or hydroxycarbox—
ylic acids, partial amides of alkyl- and alkenylsuccinic acids, 4-nonylphenoxyacetic

acid, alkoxy- and alkoxyethoxycarboxylic acids, such as dodecyloxyacetic acid, dode-
cyloxy(ethoxy)acetic acid and amine salts thereof, and furthermore N-oleoylsarcosine,
sorbitan monooleate, lead naphthenate, alkenylsuccinic anhydrides, e.g. dodecenyl-
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triazine, 2-octyl nercapto-4,6-bis(3
J5-di-tert-butyl-4-hydroxyanilino)-1 ,3,5-triazine, 2-
octyl ner capt o- 4

J6-bi s(3,5-di-tert-butyl -4-hydroxyphenoxy)-1, 3

| 5-triazine 2,4,6- tris(3

J5-di -tert-butyl - 4- hydr oxypHenoxy)-1 , 2, 3-tri azi ne,
1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl)
|socyanurate

so lgp H\lﬁ,aeﬁsn&énc}eeﬁtZ-QéJrBXxye?hyBMdJo%égyl% n?etl%lgﬂ%epéf p@%%ltﬂéreof

2, i, F@ﬂtqulas§®Il$’ﬂéalfstaﬂdttﬂ@bmﬂ'amn%wﬁsoxyphenyl ethyl)-1
3,5-triazine, 1,3, 5-

4.2. trﬂﬂ—@gwmm hydr oxyphenyl pr opi onyl ) - hexah
drI'e I%ryg?’allﬁsatlcr }'laé%g]oealhpliat% g-unes daml e)salts of or anlc and inorganic

rox enzy |socya
1 qus A@ﬂo&-ﬁplnyp ki< ngnonlum Wm)@g@psagndafﬁﬂmgrapre 1 [N N-bis-(2-hy-
4- hyslydtiyl i) 30kinofgphedekypropar{-8-0b- di - t er t but yI -
4- hydr oxyphenyl ) carbamate 1. 12. Esters of
4.2 met—late(&yslmbonmeumdsbeigyisubsuﬂﬂed rinidazsines/andoxaedlives. €.g eihgpta-

Vr?e?ﬁ%érﬁ? ﬁgL &ygﬁqymg,lidé%q%l c alcohols, e.g. with

anol n- oct anol , |sooctanol oct adecanol ,
5. Sulﬁwdﬁ%bﬂtamquompﬂiurﬁjsnmmnedihmylnaphthglbmsalpgblyateﬁ galcium petro-

|
Iévrﬁ & gl:’pﬂgrgaﬂgg ﬁﬁ%{lthlcp al I?I#z%ﬁ‘g? er%e)hb 98 y & o?@rse&%hphatlc 2-
ﬁﬂmﬂpﬁﬁpvﬂﬁ??ﬂéﬁa"4$q oxyethyl) i socyanur at e,

NsN bl nyds OX eltpgw?%r?lﬁ%lts,ra]pra e gtha QﬁaﬁéﬁaUﬂgﬁ&?&%nelmethacry-

Xan
letei avpeliiybts, pelpiiryrrolidiones r@gtxhwtemn?lolefn ShRRlYRers Btgene/acrylate
&mbg*@hggu@émgg 2.2]octane 1.13. Esters of

beta- (5-tert-butyl -4-hydroxy-3-net hyl phenv ppropionic

7. Pairgoinhiégressanishyaly(methiacrylates, ejhytane-virlytasietsts Fopolymers, alkyl
oc‘%s?rgﬁgsh rat % rs, dikyRdARPhihalend Q6hvaRs

deca no -hexanedlol 1, 9- nonanedi ol , ethyl ene
8. Ok éi'@éntsl$uﬁa Epa@dmtéhylsumamidbybmmtenylsuccmimides, polybu-

tteF{,'@'g‘{S%%ﬁ% §08 g%\%ﬁ@ét Pé’éi&ﬁw?&&e@f&ﬁx, gL %GR andbhlih BYibAdHBtes and

mm¥@Fﬁ§droxyethyl)|socyanurate

QMme _press y re.and ant e g ﬁuﬁg&r ﬁ%%?%ﬁiague dc%%%r}mg ' compounds,
e.gi Mrmteglppraﬂ'p'@ngjlptwnmpd p{gﬂquegptame oils (soy bean oil, rapeseed

Zoa? Par IQ:I|-7orttr|‘§ g‘ﬁﬁi@s Qié‘hk&ﬁ&g%s& aﬁﬁ@n@h tAéreofESUcAaS bis (2-
A ACK S gy T e

thiocatamates tartivativasod @fchqp;obenzothlazole such as 1- [N N- bls(2-ethylhexyl)-
aminomethyl]-2-mercapto-1H-1,3-benzothiazole, derivatives of 2,5-dimercapto-1,3,4-

thiadiazole, such as 2,5-bis(tert-nonyldithio)-1,3,4-thiadiazole

|

|©

10. Substances for reducing the coefficient of friction: lard oil, oleic acid, tallow, rapeseed oil,
and sulphurised fats, amines. Further examples are stated in EP-A-0 565 487

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

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

non-ionic surface-active substances

11.2. Buffers: alkanolamines
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1.15. Ester of . -di-tert-butyl”-hydroxyphenyl acetic
acid with nonohydric or polyhydric al cohols, e.g. the
al cohol s stated under 1.13. 1.16. Am des of
beta-(3,5-di-tert-butyl-4-hvdroxyphenv qpropionic
acid, e.g. NNN-bis(3,5-ditert-

but yM hydr oxyphenyl pr opi omyl)hexamet hyl enedi amni ne,

N, NIl - bi s(3,5-di-tert-butyl -

4 hydroxyphenylproplonyl)trlnethylenedlanine J

113, e o MR o

11 4anf°fd&éésq’rﬂﬁ§p%ed ibrlers daRR QApHonBted Bﬁ@Bérﬁﬂ?QBlﬁ’WnB@s

N—-di -sec-butyl-pphenyl enedi am ne,
Saldl%hxbﬁﬁéﬁ’ts carimd Hyrhipedioythe labiidemn gdrapositi nam amanner known per se. It

is al% &J;Dssr&ke%g?e%%@wkar%e Aggx an enegn@@ngécﬁggeedmmsn b

luted\forhe qpr@yﬁtrzﬁngggi usg fert f Wr@{f@gnqﬂﬁ IHricant according to the technical

requmementdl phenyl - p- phenyl enedi am ne,
N. N - dKnapht h*- yO- p- phenyl enedi am ne,

Accduding dpamadditidial grhizadjrhen {heHnygritiemaldd gglﬁtegeto the product obtainable
by aN}\'IIatlndjé Al ot RL&-Né\ph%yl N%@Miflatﬂmﬁ QﬁMAﬁé’iﬁcﬂlﬁﬁhﬂﬁmme with

non?@eﬁérrrg%glzpygf %rx%%fé\qs?neﬁ 1%}?&{)}/ g%?fg)h{nﬁgna]nlyreﬂe and an acidic
catalyys{ gaitnolOuenesul phonam do) di phenyl am ne,

Accgﬂgﬁ &dé geéﬁtﬁfpfffv{g_en\hl\orsm?%nt 31%5“\&%%5@% e Sas s SDESeie by aky-

lating N-G-@apitpyINpitinglaeting EaNAR WItNﬂpd\Eﬂ&)d‘ a ixtampd isoyiedemnorenes in

the ﬁ{eé%ﬁcg% _ﬁ)&éﬂ%ﬁ}@ﬁ?é@ %%a&gg%tﬁgg&gg Iﬂ| phenyl am ne,

Aco&dﬂg t@a:ﬁ’addﬁnﬁaﬁéhbodﬂﬁémkﬁﬂ prasstit irBhtion relates to a process for pre-

R e s
amink ANA) ot a mixtireral RADReand|diphenylamingith G956l mixire o isomeric

noné’n& uﬁﬂheﬁﬁééen@é‘bt’étyréné%ﬂ'@hﬁﬂy&f?ré\mhﬁy‘ﬂa&ldmalyst and adding to
nodi t hane 404 }
the reaaliaogrw 2@1 rﬁ l.‘%t(lﬂ)g hereln R ahd R; independently of one another repre

sentNaynragen i a hmdrp@amwmcal-seleatﬁdrf@m ihR ereuP Feegiding of tert-butyl and
brar;&hé’d eétyl[aha HREfrusPREBTthoed dBlyN@digk Bane,
-di - (phenyl am no) propane, (o-tolyl)biguanide,
Spednﬁe prb¢dimetts-ofl thabprogddsiare lllNistrzttasihipy thefollowing reaction scheme:
tert-octylated N phenyl-1 -naphthyl am ne, m xture of
nono- and
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di al kyl ated tert-butyl/tert-octyl di phenyl am nes,
m xture of nono- and di al kyl ated nonyl di phenyl am nes,
m xture of nono- and di al kyl at ed
dodecyl di phenyl am nes, m xture of nono- and
di al kyl at ed i sopropyl /i sohexyl di phenyl am nes, m xtures
of nono- and di al kyl at ed tetd=butyl di phenyl ani nes,
2, 3-di hydro- 3, 3-di net hyl -4H 1, 4- benzot hi azi ne,
phenot hi azi ne, m xture of nono- and di al kyl at ed
tert-b | tert-octyl phenot hi azi nes, m xture of nono-
and dyI ated tert-octyl or nonyl phenot hi azi nes,
N- HNY enothiazine, NN N N -tetraphenyl -i
4 d anlnobut 2-ene, NNbis b
arret hyl pi peri di n-4-yl) - hexanmet hyl enedi anm ne J
2,2 J6, 6-tetranet hyl pi peridin-4-yl)sebacat e,
226J6tetrarrethy|piperid'n- - R

JszoraJ t ranet hyl pi per udwrﬁﬂr fh Kat.
ant|OX| S: allphach or aromatic phosphit esters=

f tH‘l"bdl propi o t hi odi acetic acid salts
ocar bd’ ophosphoric acid, 2,2, 12,1

thyI d|hy roxy3711tr|th|atr|decane

and 15,1 5- tetranethyl 5, 12-di hydroxy- 3,7,

10, 14 tet rat hi ahexadecane 3 Fyrther netal deact i vat ors

, €e.qg. opper: 3.1. tiazol es and derivatives
theregﬁ - mer capt ob

2, 5 rcaptobenzotrl- ole, 4- or H
5 enzot r Pazo » t ol ut 0 nd

v es thereotf 6, 7-tet dro riazol e,
5,5"- :thyleneblsbenzotrlazole ¢ Manni ch bases of

benzotrtazol e or tolutrfbazole, such as

1-[di (2-et hyl hexyl am nonet hyl )] tol utri azol e and
wherginl di (2- et hyl hexyl am nonet hyl ) ] benzotri azol e;

al koxyal kyl benzotri azol es, such as 1-
R reréteealytls bygrogerhistyyens) pomethulAetrecthylstyrene);

One Pf L agat O)E%)gé(s%vwl ) bg[rhzg;}] ;Jlr 'fax gﬁlzﬁ?ﬂeatﬁﬂleé;teg f?m the group consisting of
brand&h&d denit, ilephehgethgirahddephengit2-prepyltahd theofther oBe s¢ptgdenis@ substi-
tuen@é%%{ec}fron?l 'tﬁ% %rﬁhﬁ‘é&*s?s’img MpstahcHad B8R S1-Menylethyl and 2-phenyi-2-

triazo such
Pmp!‘ﬁﬂ?(z et hyl hexyl ) ami nomet hyl ]-1, 2, 4-tri azol g;

One %fEéﬁg&yeyr%ﬁenfs)h@f}orgbﬁ{)f’e g&bs’uﬁl‘éﬁ ed fro tge gmup oonS|st|ng of
branghed gony, 1 ag@p)ggthyl and 2-phenyl-2-propyl and the other one represents a sub-
stitue nt selected from the group consisting of branched nonyl, 1-phenylethyl and 2-phenyl-2-

propyl.

By admixing to these compositions the compound (11) the following compositions are ob-
tained:
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3.3. I mdazol e derivatives :

4, 4" - met hyl enebi s(2- undecyl - 5- net hyl i m dazol e),

bi s[ (Nmet hyl ) i m dazol ~2-yl]carbinol octyl ether 3.4.
Sul phur -cont ai ni ng heterocyclic conpounds :

2- mer capt obenzot hi azol e, 2, 5-di mer capt o-

| . SA-t hi adi azol e, 2, 5-di rre*rt%tpt obenzot hi adi azol e and
derivatives thereof; 3,5-

bi s[ di - (2- et hyl hexyl )am nonet hyl ] -1, 3, 4-t hi adi azol i n-2
-one 3. 5. Amnounds :

sal i cyl i denepr qpylijenedi am ne, cyI am noguani di ne
and salts t hidi'eot” 4_ Cor r oSiH ibitors .1. Organic

acids, t ters, o(:nata sal ts,
. al kyl - yeﬁylsﬁ’ %‘ds and
ther eof rcohol &; I S 0
d

anhydrldr
parti al

hydr oxycar box®l i ¢ aci ds, par&* am des of al kyl - an
al kenyl succi ni ¢ aci ds, 4-nonyl phenoxyacetic acid,

al koxy- and alkoxyethoxycarboxyllc acid such as
dodecyloxyaéetlc aci d, dodecyl oxy( ethoxy)acetlc acid

and an1ne sal s thereof and furthernnr

N- ol eoy sor bi tan nmonool I\@]\

napht end aI ésu00|n|c anh%

dodec yIsu00|n|c arfhydri de,

2- (2-car boxyet hyl ) - 1- dodecyl - 3- et hyl gl ycer ol and
whereml t s t hereof, in particular sodiumsalts and

triethanol am ne salts 4.2. N trogen-containing

Re. ReoRp BUIR¢Re a3 dsfined ahove,ianfly 4 i phatic and
One 5?'@' ol 'I#%n@bﬂegexﬂghﬁégw aaéﬁbgtﬁuéﬁ‘ Eéléct@é o IR GrBuREshsisting of

ofgani ¢ aci d . I - sol ubl e al kyl anmoni um
tert-mwl [#od pranched ogty.ldhe gﬂngmerfgp@sents branched octyl.

Accoiﬁ’ﬂ‘al Né glr 9!"("190‘?1'65(’“ O ;ﬁﬁmwvgnt@p rejatgs fp a process for preparing
the ddﬁ’lp:exSmOIy défﬁnedcabnm whith, compgisessalkydating I-edaphthydphenyiemine

(PA vaﬁ?(lg&\%'né mnﬁur@ -of RohfeRE ﬁgﬁ&ﬁglﬂ the presence of o-methylstyrene
azol i ne SuI%hur cont

and g Apiaiavet B o AR O RTS8 e o he
compalrdd (UnwhetsimReand Bylingémenseety, ofah«ymtmroemam hydregea or a hy-

drocQJbbﬂ r?é& it sEI@EtlQQ ¥bh tFle QquB %on§§tfn§ ro?te?cfbuﬁll ipAithed odlyl and

ocar boxylic acid alts t
bramchecfJ nony! and R3 represents a hydrocar on radi Ii]se|ec(?ed from the group consisting

of tert-butyl, branched octyl and branched nonyl.claim14

Specific embodiments of that process are illustrated by the following reaction scheme:
J "
HN \n/\|/\/ /©/
‘ + + %ij Kat. HN
Ry

wherein

One of R, and R, represents hydrogen or a substituent selected from the group consisting of
branched nonyl and 2-phenyl-2-propyl and the other one represents a substituent selected
from the group consisting of branched nonyl and 2-phenyl-2-propyl.
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Vi scosity index inprovers: polyacryl ates,

pol ynet hacryl ates, vinyl pyrrolidone/ nethacryl ate
copol yrmers, pol yvinyl pyrrolidiones, polybutenes,

ol efin copol ynmers, styrene/acrylate copol yners,
pol yet hers Z Pour point depressants:

pol y(neth)acryl ates, ethyle#e-vinyl acetate

copol ynmers, al kyl polystyrenes, fumarate copol yners,
al kyl at ed napht hal ene derivatives 1

sant s rf oad-
By aghROg I B ?énfpé%gaﬂﬁﬁ?nf?e%ﬂw°g§<? B G G R Ao Bhtainec
derivatives, basic %aS| um cal CI m and barium
sul phonates and ph ates 9 r ressure and
antiwear additivés : sul phur-j - cont ai ni ng
conpounds, e.g ¢ orinafed paf I ns,~SulrRphonat ed

ol efins or veg plle oils (soy bean 0|I, rapeseed

oil), alkyl or aryl di- or trisulphides,

benzotri azol es orRderivatives thereof, such as bis (2-

et hyl hexyl ) am nonet hyl tolutriazol es,
whergint hi ocar bamat es, such a s net hyl enebi sdi but yl

di t hi ocar bamat e, derivatives of

R. amd Bte@feapﬂ@ﬁm@hwrﬁﬁﬂl e, such as
1-IN, 2
e R eI RBSUL b S TS B Bt o

tert-Quiyl drariched dictyraridhranehetl ngryl and the other one represents a substituent se-
lected fronthé grfoﬁfptcoﬂgigﬁ( 3ddftbmn%ed1—oé’tyl 4ndl Biadehazsdg. 10.

Subst ances for ucing the coefficient of friction :
Accdrdinglltocn ;ba,rtn@jlmymreferrdd etabdiment tha pwestizn relates t@a drocess for the

s AL ek D ot i YT s .
dependeiv/cbpne ABelPT TBPISERUS NYRYOIRIPT P&I?PT "f?fh?ai geleciqd ffom the
groupbhsistihg oF Brancinet aplyle diphenyigthyl mat emheayhmmpyl anct the ather one

repr&%h%%ﬁ!o@%h@%qu%ﬁ%E%c@ﬂ]fr?ﬁﬁae B%ﬁ 'cen%é?tmg of branched nonyl, 1-

phenyleihyhadarP Reayl-2-PsoPyhiWiKshRogPrises %lExkﬁts)g N-prpayhHehenyamine
(PANA)iviithi riohéree bha rfixturef [sbmkricisonesosl inthe prasentierc styreple or o-me-

‘myb§*3éb agg§§§+g%%ﬁ&§§ﬂnqggrovers: cal ci um sul phonat es

ariumsu ates id conponents can be adm xed

Spedift dritbdinéiits GPRbt HEEERE SIS N@iratdd 1Y tHB.FINEWinY ReatlorPSuheme:
It is also possible to prepare a concentrate or a

so- cal @ addi ti ve package, which can be dil uted /@/E
R
HN . W\/ . :b Kat. HN

Ry

wherein
R represents hydrogen (styrene) or methyl (a-methylstyrene);

One of R, and R, represents hydrogen or a substituent selected from the group consisting of
branched nonyl, 1-phenylethyl and 2-phenyl-2-propyl and the other one represents a substi-
tuent selected from the group consisting of branched nonyl, 1-phenylethyl and 2-phenyl-2-

propyl.
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to the concentrations of use for the correspondi ng

| ubricant according to the technical requirenents.
According to an additional enbodi nent the invention
also relates to the product obtainable by alkylating a
m xture of N a-naphthyl-N-phenyl am ne (PANA) and

di phenyl ami ne wi th nonene -@&1-a mixture of isomeric
nonenes in the presence of a-nethylstyrene and an
acidic catalyst.claim10 According to a preferred

Acco?c{ﬁ% n arl%%( %Q?eru‘eﬁ"eﬂ%%kﬂ%nf ﬁ]!e?rgs%ngﬂﬁérﬁﬁﬁélﬁgé‘fbta process for the

prepgratigmmf a\mmhrenm@mrat !i*aﬁ‘i W&O@P@PNF )@ Mlé?ied:" ?ﬂ?rfé ﬁe@“q' Re in-
depehdil 6%%&5& répré@infyHysitagen v a dpdroddtbet iadical selected from the

oo i Bt PeRA- P 2 B2 PR v o s one
reprebents pihiraearbgn rasicat exieried Fom ithejarpumeensistiog af brmhe% nony' 1-
phen§ rdn&%pféh%‘i—@idp?lgan% ar16ad Bhd ¥dmpbuph Qm)ybvh@;mmm and R, inde-

pend Q}Qé)ﬁ én%?nozh?ﬁ rgPrl(}?%ntguydrog%%ra 3 gycﬁ%%ge r|11yr gﬁle@fea Iﬂ'om the
groupecansistingofdrarsched eaeyl ot-phenytethy ped i,?rpbwl afmom{h apé¢ Relfepresents

a hyd?@éa?éo\‘lsrédléé'! @e@é@d"fﬂmﬁ ﬁetg?cﬁ.l p' RASikH r@'bf 'b}éfkﬁécﬁn@\r)]lﬁ aipnenydthyl
and 2 ey SRV WD GBP e AT A8 e Bt PR adirEdaya ora

mixture ofN-pir@pbihpl:y-phengamine (GANA) ar&dlpllmnvlpmlmtmﬁﬁm@rcﬁ mixture

of isdhtdrié |noﬁéi‘f$s tHERESIRE bBstireAsd 6P &heiffistyrefd addBacidic cata-
i%h%h i c embodiments of that process are illustrated
lyst. e follow ng reaction schene:wherein R represents
t
Speci gL o 6 Pl B b TF QUG 3Bl Shéne
sel ec fromthe group consisting of branched nonyl,
1- phe t hyl and 2-phenyl - 2-propyl and the other one

repflesents a substi tuent selected fromthe group
ti ng of branched nonyl, 1-phenylethyl and

yl -2- propyl; and One o f RO and Rd represents
fydrogen or a substituent selected fromthe group

consgjsting of branched nonyMh | et hyl /fand

2- p%t:n propyl and the“'omem e% suft
N

U0

& o,

Ry

wherein
R represents hydrogen (styrene) or methyl (a-methylstyrene);

One of R, and Ry, represents hydrogen or a substituent selected from the group consisting of
branched nonyl, 1-phenylethyl and 2-phenyl-2-propyl and the other one represents a substi-
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stituent selected fromthe group consisting of

branched nonyl, 1-phenylethyl and 2-phenyl-2- propyl.
By adm xing to these conpositions the conpound (I1)
the followi ng conpositions are ob tained: wherein Ra,
Rb, Rc or R are as defined above, and One of RO' and
Rd 1represents hydrogen or-22-substituent selected from
the group consisting of tert-butyl and branched octyl
the other one represents branched octyl. According to

¢ di . ;
ol 551 s SR LoERlrl AR i BB oo
propeiande, whi ch conpri ses al kylating

oo B R MR ALk s AR 3RS 8 Bt o
brancheteibhyl] Splyenglethyhadd 2sphanyil-@ipropyhaed thetothen dngmpreaagnilS(a substi-
tuent{%gc%gqnlgm {8 g{qufs;&hvgﬁ%gfa BRAACH .GAA%)Z 196heﬁy|8fﬂh§ltéﬁ6<2-&1fepyl-2-

ound erein Rl and i ndependently o
ProP¥ne anot her represent hydrogen or a hy drocarbon

pooc it €3t e S ERcl ] it AL S BTG B lessfr o
ration ef @ixtiie somprisiar deasben puepcar (Bevheseiaane pigf ARz inde-

pen&%hﬂ%“d’! r?ﬁg Bﬁd')tﬁéﬂi r@ﬂ'le@_éntk gydm@éﬁ_ ?H a hydrGoaedtRtadicdl Elfale&@d from the
ranched nonyl . cl ai i £ n
oroup PAEAE0 of e kB Iste 2B Erv o BPA Sl B Yo heofbcents o
hydreearmmaadion selested e e gRuP sRTSIFINgICE Prassiasst ROl RN ZgRIeNY-2-
prop ,:v;ﬁgiﬁéétgﬁé]rigﬁylﬁiﬁgﬁﬁﬁﬁz;ﬁfbﬁﬁhfr{yglfnﬁbﬁylémm& RPANApWE hangnebr a
e S e S e S
17 cgnsi sting of branched nonyl and 2-phenyl -2-propyl. By

adm xing to this conpositjon 0 d (11) th
SoelgaraiiRp i AL reons st b Gpled on I Fldra ek ngens:

are as/@i ned above; and One of RO and R represents .

hydr og r a substituent selected fromthe group °

congNSt Mg of\m/”\T/“\//
A + Kat. HN

e

Ry

wherein

One of R, and Ry, represents hydrogen or a substituent selected from the group consisting of
branched nonyl and 2-phenyl-2-propyl and the other one represents a substituent selected
from the group consisting of branched nonyl and 2-phenyl-2-propyl.

According to a particularly relevant embodiment the present invention relates to a process for
the preparation of a mixture comprising at least one compound (1), wherein one of R; and R
independently of one another represents hydrogen or a hydrocarbon radical selected from
the group consisting of branched nonyl and 2-phenyl-2-propy! and the other one represents a
hydrocarbon radical selected from the group consisting of branched nonyl and 2-phenyl-2-
propyl; and at least one compound (11), wherein R; and R; independently of one another rep-
resent hydrogen or a hydrocarbon radical selected from the group consisting of branched
nonyl and 2-phenyl-2-propyl; and R; represents a hydrocarbon radical selected from the
group consisting of branched nonyl and 2-phenyl-2-propyl, which comprises alkylating N-o-
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tert-butyl, branched octyl and branched nonyl and the
ot her one represents a substituent se |lected fromthe
group consi sting of branched octyl and branched nonyl .
According to a particularly preferred enbodi nent the
invention relates to a process for the preparation of
a mxture conprising at | e&8t one conpound (1),
wherein one of R and R2 in dependently of one another
represents hydrogen or a hydr ocar bon radi cal sel ected

naph&ﬁyglﬂjgh &’ng\g\'} é lararng WA %h ﬁgne dor'%%b(u{r%gfrisoonr]]eeric
nonenespin erseervreserue nﬁ/dmtlyrsb/mne aeH %raac@e pefeb'e*epialrno‘r% t he

roup consi sting of branched n n henyl et h and
Specgcﬁn@ﬁ?mezts Hﬁgprooem.arﬂw' lugigse Q%E‘ea{?'lay‘{a fepgfion Sherd
N-a- ngght hyl - N- phenyl am ne (PANA) with nonene or a
m xt f i sonmeri c nonenes in the presence of styrene
or Hal* yl styrene and an acidic catal yst.claim15
Sped frc enbodi nents of that process are illustrated
@ e follow ng reaction schene: wherein R represents
hytvggen (styrene) or nethyl (a-methylstyrene); One of
R and Rb represents hydrog stituept selected
froff t he#uy oup consi stingt of ||branched porrk
1- phen yl and 2+phenyl - 2- propyl and the
ent’s a sup sel ected fromthe ¢
Ny Ng of+bF yl, 1-phenyl ethyl and
-2- propyl According to a highly preferred
fodi'ment the present invention relates to a process

for the eparation of a mxture conprising at |east
one m (1), vvherere ‘of R and R2 in
depengentty of one a epresents hydrogen or a

hydg ocar bon radi cal se ect ed fromthgjgrqoup consisting
ohed ndhyl pienyl et h¥l 0 |o yl - 2- propyl

ot her one Jresent s 2%-vg/acarso' di ca
sel ected fromthe group consis¥ing of branchéd nonyl,

1- phertyl et hyl and 2- ghenyl - 2-pr opyl; and at |east one

compound (I1), wherein R and R2 i nde pendently of one
wheréinot her represent hydrogen or a hydrocarbon radica

sel ected fromthe group consisting of branched non
One of Rivane Rereprgberdimblydpagen 6p | supstiiuery gelectgd dromsthe groug §@Pﬁ'5§'"9 of
branched nonyl and 2-phenyl-2-propyl and the other one represents a substituent selected
from the group consisting of branched nonyl, 1-phenylethyl and 2-phenyl-2-propyl; and

One of R, and Ry represents hydrogen or a substituent selected from the group consisting of
branched nonyl and 2-phenyl-2-propyl and the other one represents a substituent selected
from the group consisting of branched nonyl and 2-phenyl-2-propyl.

Suitable acid catalysts in the process variants mentioned above are proton donors (so-called
Brensted acids), electron acceptor compounds (so-called Lewis acids), cation exchanger
resins, aluminosilicates or naturally occurring or modified layered silicates.

Suitable proton donors (so-called Brensted acids) are, for example, salt-forming inorganic or
organic acids, e.g. mineral acids such as hydrochloric acid, sulphuric acid or phosphoric acid,
carboxylic acids, e.g. acetic acid, or sulphonic acids, e.g. methanesulphonic acid,
benzenesulphonic acid or p-toluenesulphonic acid.
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a hydrocarbon radical selected fromthe group

consi sting of branched nonyl, 1-phenylethyl and

2- phenyl - 2- propyl, which conprises al kyl ati ng

N- a- napht hyl - N- phenyl am ne (PANA) or a m xture of
N-a-napht hyl - N-phenyl anm ne (PANA) and di phenyl am ne
wi th nonene or a mixture -é&#4tsoneric nonenes in the
presence of styrene or a-nethylstyrene and an acidic
cata- lyst.claim16 Specific enbodinments o f that

Sunta@lg ﬁ& S %%g?tg% c:;]o%fgtolru cﬁ) @gg%liédﬁ'lﬁev;dggéﬁ#a?% Iférer(%ﬁé\ %ntln tetra-
chiorigte,tzing|chioridersiumyinismyshierids or bgren ﬂqu?rﬁih% er £l ﬁ%‘?&ﬁ@de and
alumiBiA PiFiBe Fe @rﬂwt&ap kiitaeRt sel ected from the group

consi sting of branched nonyl, 1-phenylethyl and

SuitaBle himExeiZangeoeyins ardfor hxanmplh,estyren@dw@plbgsmmp <opolymers con-
talmng %B@B% Eﬂgﬁ §€ L& f%h %gcﬁcaﬁé’éﬂ‘ﬁ h&ioH ré’b‘ﬁh& Rﬁkﬂrrﬁﬁﬂoﬂ&t@Amberl ite®

en h
anct Aaneale, e S DAL RISk eyerso, B BBY cnem-
cals, pufigdrinktedidn eehawieedshs ong. thiefiog®dt wf Buﬁemtson aferssuperacid ion

exch&’r(rggpfegﬂg J‘@rﬂé(dse dLsRRER ) ¢ YR¥hagieh .@Aﬁﬁvrémdat&y&é 910sz5 (1990),
e B, o o2
Swta*l)l? RS n¥0$§lﬁ€%ﬁ? &{ %{(eﬁme:ﬁg %R(ﬁ'ﬂ?&fsoam%l A%ﬁ@é@% Rilich %oﬁtaln

aboup 1®30% of dluminummeoxjsieapd ab@urt 76803 obsi Eﬁgﬁtdotﬂr’]‘@reﬂﬁﬁ\‘h'% 9 used n
petro%ﬁerh@tﬁﬁ k. faammﬁmm@ HA-HPV@ 6 P@tj@n xieoy for Biystallide Baminium

st 35 T GERHf, E,FRIA8ky FEREFRSE DAARES v

molegfilarsieyas beid tmnocmstquzm%ﬂeg CFACKipYg Pafah/afSt #8- gtiRgifes. e-g.
Zeolit€ HBR %ﬁmtﬁCaﬂrbﬂdﬂdr@ZéU (@@cé)aZe@mé Y s&b act-821(UnianCarbige),

UltragtPgIBS(l 1' %Eﬂl ?&?} (grgg r},anjﬂégbeﬂﬁgy gaﬁgolan 58@% I(Nc%{on) or Zeo-
lite Bistaa e gakHREA/(SUdchsmia)ydr Zeplite Z(YSM&W@ %MPQ'hoﬁonene or a

Sutagle g SOGBTEKAES SHCES BTP AR elpd &8 SRTTS i pave and are ..
moniBeitiritecwhint e avtiveted @f. vithamineral @eids, ssick as pllpkuricacisdand/or
hydr@ohidriB Scifi Ao WHiHbréfeAbly Hale &GH&SEIre content of less than 10%, preferably

of less than 5%, for example so-called earths or clays of the Fuller type, e.g. the types com-

mercially available under the name Fulcat®(Rockwood Additives), e.g. the types Fulcat 22 B,
220, 230 and 240 (clays activated with sulphuric acid), Fulmont® (Rockwood Additives), e.g.
the types XMP-4, XMP-3, or acid clays of the types K5, K10, K20 and K30 (activated with
hydrachloric acid), KS and KSF (activated with sulphuric acid) or KSFO0 (activated with hydro-
chloric acid and sulphuric acid), of Siidchemie, and also clays based on bentonite, e.g. pro-
ducts of the types Filtrol® or Retrol® , e.g. F-13, F-20 etc. (Engelhard Corp.).

A particularly preferred embodiment of the process is that which comprises using Ful-
cat® 22 B, an acid-activated montmorrillonite containing 4% free moisture and having an
acid titer of 20 mg KOH/g.

Modified layered silicates are also called pillared clays and are derived from the above-de-
scribed naturally occurring layered silicates, containing between the silicate layers oxides of
e.g. zirconium, iron, zinc, nickel, chromium, cobalt or magnesium, or rare earth elements.
Modified layered silicates have been described, inter alia, by J. Clark et al. in J. Chem. Soc.
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wherein One of Ra and Rb represents hydrogen or a
substituent selected fromthe group consisting of
branched nonyl and 2-phenyl - 2-propyl and the other
one represents a substituent selected fromthe group
consi sting of branched nonyl and 2-phenyl -2-propyl.
According to a particul arly25-el evant enbodi nent the
present invention relates to a process for the
preparation of a m xture conprising at Ieast one

chefiy CRRET St Hapd 4 bRuRIEn e ergited iR agt ale. for ex

amptea tiequodustsl lsvirecht® EBRHDhEPg@ ou 5Pl&‘opmdswm Cdntiact@ivdraidals.

nonyl and 2-phenyl - 2- prop y and the ot her one
The agig rcé?éﬁf %a"é’efﬁﬁiﬂ?% derrpamplieaitiap amosist efct-a@) prefgrablyiad 5-25, highly
prefg'i'émqif 5c20) perséntivy welighbinaespeerto fenydight dwhmalmpdsfilyé ardine reactants

emﬂ@g@ X in tﬂgg Q‘[t tﬂa‘?éﬁ& c&[é%anoﬁé&%% SJ LQWIS \9@8 is Lixjs%dFﬂl aﬂ%‘nount

of 0907, ;aﬂ%reei Pio SreTardely 6.1 e B 810 T resReqt msthgmqht amiounts of the

amitgdi@aetahtsng of branched nonyl and 2- phenyl - 2- propyl ;
and R3 represents a hydrocarbon radical selected from
Thetrérstion imlpothoeadios istepg car bérearriechad withiroy) prefecably, without solvent or

diluzft. nmw\ben&s%e@yﬂhsggmﬁ gren fheRQUNBEA tRE§iveh 'fé/écﬁgﬂ;] &Shdmons and should
v SRR e S A Bl o e B R, opfpaly halo-
genged bydroarksins gpalartapsdtic sglvqmsg ligwidl amitlescindiatcohols. To be mentioned
as eﬁﬁhé‘lby St b&i‘dﬁu%tﬁéﬁﬁé’cﬁdrﬁ ﬁﬁ@ﬁér H?Jflmb Babs, REIQSRS fhesity-

eneg e bR e ne el TP b S e B ) Giathytacet.
amida, (BWVA), heremetieyiphospwric AGhtidmidey-MBTA olyimes iand diglymes, dime-
thyldiRBLEE (hMSOY, ltetn%%tl@fu?é!ae(‘TWU) ZhigHe? Bleohélg dchh @s BLIARGI & Behylene

voLEPr esent's a substituent sel'ected f romthe group
9¥lonsi sting of branched nonyl, 1-phenylethyl and

Prefﬁ eﬁ@@@?wea ’«P{x‘aeé{ v@@%ln ﬁlo%fr e%e@@ g{ ngrfe% e‘?ﬁf)‘gr amounts of

ore A subat tuen
aro'E‘%fﬁs"i“E'?q rggctants gpadip ﬁ&PrﬂQﬁﬁ? IS %GQH" 121(1)7’% er@b'gﬁéﬁytl 1.5 1ep and
hlghlyhﬁefetr&eEGOMh BenolareREdsS oflalkenes ta frodindt with llestiesh 1% diphenyl-

%og’f")‘) FR@j&P&%héﬁthﬁ%mlﬂ% %rf Qgsagiged’] qﬂx%i &?ﬂi\"at cont?;n less than 1%
&rqufgx'ﬁ'ﬁ/rﬁnpoﬁéﬁ? %6\?6 aPdabgliBgon donor S

ccé lng aI | egerEergnesr%b%gigwleag%sd)né inyenti gct r %ﬁ%nccedyghe exces aongud§of
nonene oombmed with either a-methyl-styrene or styrene is 1 to 5, preferably 1 to 3, espe-
cially 1.5-2 mol. The addition of an additional amount of 0.5 mol styrene or a-methyl-styrene
reduces the diphenylamine content in the product below 1%. Products that contain less than
1% DPA are of very low toxicity and, therefore, need no labelling.

The products of the process are obtained when the first alkylation step, the alkylation with
aliphatic alkenes, is carried out, for example, at a temperature range from 120° to 250°C, es-
pecially at a temperature from 150° to 220°C. The reaction temperature in the second reac-
tion step, the alkylation with styrenes, is from about 60° to 250°C, preferably from 110° to
200°C, especially from 110° to 140°C.

The process can be carried out by infroducing the starting materials and the acid clays, as
the catalyst, into a suitable reaction vessel and by heating to the temperatures specified. In
an alternative process variant, the tripropylene and the additional alkenes (o—methyl-styrene
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resins, alumnosilicates or naturally occurring or
nodi fied | ayered silicates. Suitable proton donors
(so-called Brnsted acids) are, for exanple,
salt-formng inorganic or organic acids, e.g. mnera
acids such as hydrochloric acid, sulphuric acid or
phosphoric acid, carboxyli-@6acids, e.g. acetic acid,
or sul phonic acids, e.g. nethanesul phonic acid,
benzenesul phoni ¢ acid or p-toluenesul phonic

or stfangluay feiaoRy fa e e lar BB Bler e RER e o fieifhrosyiene is
preferably 0SkI00r antbpartidulany hi3umTbé Fresxctiahgs preferblycatriedfoutiwithalib the
addnﬁ‘dmro?da%g:rsav@nt*s efﬂe@@éﬂtu@ﬁg Hrlqs n%%n%?ﬁﬁ%%‘gpm&é 'e@Serﬁ‘él@ ina
frst igh frh& BiP 10y 13 Serone S0 FOMAE h i /PIA GIE uagiine content and
pherybpaiaphtbylampestbatent i tss thap 6 meeathgd olhiscarsbe determined by tak-
ing s%ﬁﬁik%%@ Gndi gft Mo An%SETge rela nKQ B?Mér&%l? @Hﬁl&é I(—)Igt under ambient

Anber | | te r m and
pressBEgacan SRR Fypostible Jpr SEATRS Byan spcave her a

presparefof framiintati @ tar abso&mbmsmjm resins, e.g. Nafion(r) H,
of DuPont, or other superacid ion exchanger resins,

The acigy clayﬁw ig thegrregsegicanberemarediirih the feagins migiyre by fi filtration,
centfilagatioyior Gednting), 2R® ale¥8-983ble. O pidcideNtheytarélised iR ad amount of
fmm%héljﬁ 2r9§§f by ggﬁm %gr!ec%ﬁ&f m %%819 ap: %?%ﬁ%véu HﬁH Irés??cte(o fhe total
amoynfjaf E&t%“@\ﬁﬁaé’ﬁn'@dﬁtjﬁ"ﬁd zi'ﬁfb@tm![@ 15319%‘" gd '"d?@tﬂﬂﬂ'ﬂﬂ“@ﬂ"fﬂ efor
exarfplé b Btilatidh)- 90% of silicon di oxi de and which are used

in petrochem stry, e.g. alumnumsilicate HA-HPV(r) of
The peadjetrob{aiiezidly alkylatior wigt taio|diffeserd bienes las favduratie eiscosity char-

actefistids. FP ekathpl€ dn 4§ ObbdisiRie vitBbReRF, o RREmafc ViSds s be3oo-

00 IR e BN S G Rgr LB b Bt Wi Dot Bom,

Ubbelohde factal appraxe §) foealkylatetbdiphenyla}inesmigiturés Xhatneleris lower than in
the deR6 Bf tﬂ@fr&lhc@ broviuédd Wylatlgﬁ%ﬂ\ héhe¥e o & e. g'—gro%acté bhiafble

acoiiaiie iethog =5 clsages, oGS SeRaifkalRy o307 028 5uPt B the ro-

actidBerreductoid. met-IBEAAwiSH mbindneie, vdvichlae Iwn&cemml\frcm ¢50-500 mm?/s,
or b)th® FéabtléeasﬂrgcrluMtﬁlﬁml@a%]ﬂd{gﬁb |FYerféF: ‘F*Htéﬁt %ﬁeé:ﬁaégibﬁq 508 785, by
reacfon o A IR o D By HPIER ies WSaees 2DRumar s, MarnS!, e
prodaeia atkyliated ovittisajungiviom chioridgaaspdatalyst haws thtease coloration (Gardner
numB¥H- 99 hedpi g et itih pr@cﬂﬁ:’c MhBa Mg h&s %QJy¥ WRA'Y )ﬁ)l(%l Gardner num-

e content of |ess than 10% ref erab
bersof by U" ° P

The following Examples illustrate the invention:

Abbreviations: rpm: Rotations per minute; min: Minute(s); h: Hour(s); RT: Retention Time,
GC gas chromatogram;

Area percentages in GC do not exactly add up to 100%. Unknown components not specified.
1 Reaction of diphenylamine with tripropylene and o-methyistyrene
1.1 The reaction is carried out in a 300 ml glass reaction vessel equipped with

¢ Double casing Jacket filled with (heatable high temperature oil) heat transfer fluid
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of less than 5% for exanple so-called earths o r
clays of the Fuller type, e.g. the types comnercially
avai | abl e under the nanme Ful cat(r) (Rockwood
Additives), e.g. the types Fulcat 22 B, 220, 230 and
240 (clays activated with sul phuric acid), Ful nont
(Rockwood Additives), e.g.-27he types XMP-4, XWMP-3, or
acid clays of the types K5, K10, K20 and K30
(activated with hydrochloric acid), KS and KSF

' Wi C_ aci d or
of ¢ PR prel i M P alap s Biactipn propitene before
Sdcratari-égp and al so cl ays based on bentonite, e.g. pro
ducts of the types Flltrol or Retroli ) , e.qg.
F 1§ee#uz®f°étr@mpylsﬁ@ém%w plygrene rercipatst | cul arl'y
mhodi nent of the process is that which
nﬁ?%ei’srieféﬁ ﬁg Ful cat(r) 22 B, an acid-activated

npntfgp,; @ HdicBtoFONt @i Ni ng 4% free noi sture and
havi ng praen %m cci’ t?oter of 20 ng KOH g. Mdified |ayered

skl iSumipliAg aéviceal so cal led pillared clays and are
derived fromthe above-de scribed naturally occurring
| Aperaagtion veseshisdeaded with 260 g diphbeyiansiea (Dusp)swhick i reelted at a

! @éfé%bﬁteﬁ%ér‘é% &fsoa: %6.08/ memwfg RBB{r%éoog m.ves)qgsaded under
OIITFG-dHe PPt [ BAPRco RS io E aprisied Wi Birosen
afar énertippnditions] Ehelstiger spleed isrsedto S0Repm, BuldhneantioOoensel is
19§§ed fb%@l ?—gwgﬁg ; Bg)rsdtthig Y rAperdituRy @Cﬁfd ﬁ‘nﬁroﬁ?@n& '(I%g(on Europe) is
D Biosrctor Bessontly T roacledTbe e benltel B e erigct
Cfrenrithestart oflthe tripuipslecafestlyBte waler dugorhdd exl thd catalyst is distilled off
eéé‘ﬂ'ﬁ’ bfsotrb ??Pgﬁi%?ﬂ&né)énd]@%ved)iﬁ & veteey ar%ftcl)rngrger’eté) the con-
l%f'{%’d%er FiPr2Rthe, Degeiiph GOt ine teadion drss i sy the
oend pfithe feed gradnallytiloat 228° $0160a1658C Thenmsaatidn adikidreds kept boiling
L@Wm@ tﬁ@b&nbl&e 'Fb%@‘iilme' a@; tnrﬁ{‘ﬁéﬁck&ﬁerﬁp&%r@ 90° @Qr%an the
b et o B i
a gt the Leaghpn mixfus (ﬁyzﬁtff’g‘g of i Q'HE'?EI' awtO 4r|‘ "[‘fd@ 165°C
r tealiphenylamiap sortent ibibe eeachiemeasy is nedusedbeloywri®ieinakdpect to the
U len e The a5 AT Bt e
R B @eaeame-iete ey T el 0GB Buiieine course
Saf the idagticnathe tenmperagure of the reaetiompixéyre Epbdreasadd tg 133-134°C. A fi-
hﬁél%ﬁt@ﬁltcﬁ ‘11 Wh@ rﬁi‘ﬂ@%l regp%c.@fo tAd éﬁfde%o%hY ke reaction mass

| cohol s. nment i oned
ls%%tame%rgurmg an a dlt%nal reaction tlme o) 5 h.

The catalyst is allowed to settle in the reactor during 1 h without stirring. The reaction
mixture is removed from the top of the reactor by a glass tube. The reaction mixture is
filtered through a filter with a pore diameter of approx. 1-3 1. The filtrate is transferred
to a distillation vessel without column. The non-converted starting materials tripropyl-
ene and a-methyl-styrene are distilled off by vacuum distillation at a maximum bottom
temperature of 260°C and a minimum vacuum of 10 mbar. The distillation vessel is
cooled to 80°C and relieved with nitrogen until the atmospheric pressure is reached.
About 500 g of a yellow and viscous liquid are obtained. The composition of the final
product as determined by capillary column gas chromatography is given below.



as exanples are: petroleumether fractions, preferably
hi gher boiling ones, toluene, nesitylene,

di chl orobenzene, tetrahydrofuran (THF),

di met hyl f ormam de (DWMF), di nethyl acetani de, (DWA),
hexamnet hyl phosphoric acid triam de (HWTA), glynes and
di gl ynes, dinet hyl sul phoxi-@&8-( DMSO), tetranethyl urea
(TMJ), higher al cohols, such as butanol or ethylene

gl ycol. Preference is given to products, wherein a
nol ar excess of al kenes per nolar anounts of aromatic
am ne reactants used in the process is about 1 to 10,

12A%‘§{?&r@g[’ about 1.5 to 5 and highly preferred 2-3.
ar excess of al kenes a product with | ess

121”@Bnllé&’%€hﬁ\h@8§'@i§rﬁ&o§f?9h %phenylt a- nlapht h%/Lam 2(?/

c ain roduct s ntain |less than 1%

D%HE Eﬁ?&éarp ol-lewlg&ﬁggl;aréFl?’fB% therefore, need n
o Injedtien methgd Ac diretit jection %Olpc@flren'f ed enbodi nent of
th,qedtla,y%]g,,ln@n the range of the excess anmount of

"D, SO 1o 0 L et A RN Gy

1 Sgatignarp Phasehe a@imcimqdr(S%fpmnylanleihyhpolyaloxanBBfﬁ; flm‘la@eISO.zs n
w@eteggoyr ene or q:,@qubgfeg{,wlﬁmg reduces the

hen m ne cq n .t he product bel ow 1%
% %/@qi"??at coﬂba[&ﬁd'@@s than 1% DPAare of very |ow

t@arrergqs and, thde éfe@mmimeed no | abel ling. The
PrARSS &l the RRFSfmiAl Bn[@h) When the first
#gﬁ@?gn sst ep, % al ky?atlrﬁon W t h al i phatic
R U carried out, for exanple, at a tenperature
r amepgorf rom 120 t®5 Bﬁr@at)m0°©s1q0é@ﬂnalh Ly toe3208C t 30nmie 1ab BA0 T,

{ icngh 150 to 2200(h miigt 0RAEHPO/HREPE Fokee1d RinldiS20°c;
S?}??ﬁnglﬁr eaction st (gg he al kyl'ation wth styrenes,

out 60 t W5 C, preferably from 110 to 200C,
e Syaloatininlmetfiado m Byl fred petcd60Gtholiherectiondasgorsan be
C@e[écggh i by igps9duej ng the starting nmaterials and
the acid clays, as the catalyst, into a suitable
reacti on vessel and by heating to the tenperatures
specified. In an alternative process variant, the
tripropylene and the additional al kenes (a-
nmet hyl - styreneor styrene) may be added to the reaction
m xture later. The feed tinme of the tripropylene is
preferably 0.5-10 h and particularly 1-3 h. The
reaction is preferably carried out w thout the
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addi tion of organic solvents. The reaction tinme may
anount to several hours, especially in a first step
from5 to 10 h and in a second step from2-5 h, before
a di phenyl am ne content and

phenyl - a- napht hyl am ne-content of |less than 1%is
reached. This can be deter+#nred by tak ing sanpl es and
anal ytical methods. The reaction is preferably carried
out under anbi ent pressure. Reaction at el evated
pressures is possible, for exanple in an autocl ave
under a pressure of from1l to 10 bar absolute
pressure. The acid clays useqAgLghe process can be
emoved fromthe reaction mxxure by filtration,

Devfpdreftugat | on or |deemaset S, | amthr Jr ®TT ¢ Ana%breompbﬂeminec
bractice, they argq used, n aph gpunt off from5.0 to
P0. 0% by wei ght, gspecially jrom§.0 t¢ 10.0%b vy

Ae-ght—-r—respeetqto—thetoetpl—argunrt—ot—the—anine
TpewiETe . £ desilr @ m tearsd s purifi esl/as
cust omary manner, |f or7ex rrpl b by distilfl ation. The
roduct—obtarmedy at RKytatT pm w tjir t dirfferent

HHeadpientiapine f gvourlabl &% scop P dhidadt eri st-11ds1%For

exanmpl e, 1Tn an Uohdel ohde VI SEos! ngter, |1 ow Kl nemnat

I C
A opyiphqnylamine of  30(] | s6C%t] ¥obE ar e *HPAdGYMad
ASTM D 445-94 rret hod, m cro} Ubbellohde|2.0 - 3.0

i phenyl am ne m xtju valug is lfower than in

. 4pproxyhe Bl Kk fled %
obaloRdQafastQ. 3 ; @gpﬁ?at 9f7.8! [kyl @ 7.51/7.51%
BF
s

hn e f +hno nrindiiect o obtliicad by Al A4 wa t h

LILA Y3 vAO U \W A | CIrIre I \WAWRW LYY \WA PRV AVA UV | lJy Al r\yl AL 1 \JII vvi LU 1I11
mﬁbeylményamue g. |pr odues s op#MgbI%s accor dilﬁglm% t he
ICL IIUU O.D UI Dbl Uo U | LI ) Clt Cllt Skal 1 I LaCllI Ul

5 Bl REylgirch as vrre%t 6. Brlothet of I18HHIBATPA
p-t-A—4—ml—nonene lwhi-chhas|vi-segsitg¢s—F+em450-500

Rghylsrpl-4bpnylihe 1 e@ﬁnﬁwr hdpois |okr@if nabl €0.8%3088%li ng

BenfiingRCh Pat ent S»peci fi cati pn 1 508 785, by reaction
'HPﬁrwi—t—h—ﬁoﬁa%e—w th—AHCH—whtjech—hgs—viscostttes
50 -omeRyisyryldivend o e H@\iﬁ r pdfes| A-kyl at ed8 &A%
bdniihi Ni UM chl ori de as catal ygt havle i nfense col orati on

Gardmer—niunber —9-[10),_conpaged t g the[product

ldoyredyigadihereei(d cl ays wi { B4%pi &4l | Gar diePSH8ber s

T2-3. The Tollow ng Exanpl es iffustrate the
i nventi on:

1.2.2 Nitrogen content determined with DUMAS method is 3.9%.
1.2.3 Basic nitrogen determined by titration with perchloric acid is 3.75%.
124 Kinematic Viscosity according to Ubbelohde method at 40°C is 430 mm2/s
2 Reaction of N-a-naphthyl-N-phenylamine (PANA) with excess a-methylstyrene
2.1 A 1000 ml glass reaction vessel equipped with

+ Jacket with high temperature oil heating

* Reflux cooler with water separator which is filled with a—methylstyrene before
start-up

¢ Feed unit for o—methylstyrene

e Propeller stirrer and sampling device
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Abbreviations: rpm Rotations per mnute; mn:

M nute(s); h: Hour(s); RT: Retention Tine, GC gas
chramat ogram Area percentages in GC do not exactly
add up to 100% Unknown conponents not specified. 1
Reaction of di phenylam ne with tripropyl ene and
oc-nmethyl styrene 1.1 The r-éfletion is carried out in a
300 m glass reaction vessel equipped with Double
casi ng Jacket filled with (heatable high tenperature

eat transfer fluid Reflux cooler equipped with
vvater g'@B%r?{k'f%\ndc%ﬂl chis filled with tripropyl ene

befor eafdug{ %/urpgﬁ/eanr g@c 948 %nésgrer& w.tfz hRRyseEne and

a- met hy tants opel tirrer
Tﬁﬂﬁﬁdamwmslgrmhm(mmck) 2adPd.8 @SFUL@WTQQB (RBékwioea PiddiEives). The

sl o
YERAGh ydsSalif SR el 28R o 20 PRSTMTIRAGL G Hiesen g sur-
Feynding topperateecik gefdel 1306 @'M}tb% )’ANé fmﬁd%fPWUﬁ@i atabout 80°C. The
Shbdd 4 stiffafis rseﬂ%o@ For, 85 (He rb§ct§ﬁ Aleedlis rRURag St Cliitthin

d it
i 37 PR R 8 el b e vl T PR GRpare
iassAltar reashing 4687C 4178 o0G Wstirene corfespondingite 2.2 mol
LeRRMRLHE® 129 hoDoANA bieiiasy hahg AIFo0SdY 86 Adatiof réaBibn

The reaction m xture

[t)réeglp'ﬁ? t?er%Sﬁure lg?r{e%sres éo i@uﬁ‘f’;‘r omthe start of the
tAqtbpédS?’ftﬂ'I)@: the ?eeti %?éjrea&faﬁ s %rkeﬁfja? @h %@r @ﬂ1 pbfdtfre %f’ui F-¥BPC for

as_an azeot and
PBABYA  TedeRpR mast s Pl 1B MAberne (BB irs camet
a'djd rémaining f-meihpistyepe sndistillechelt atdhd maxjmpoi bottomfteperature of
ét Q%%IO% rré])f%ggﬁ%g %?g 8kaootugﬁs Rire@lvith B HiRGkhg com gsmon

ual 165 The reaction m™tu
§ef<’8'15‘? btheu Glgamlysisng the conplete feed time by

22%{}%@&!% we j acket tenperature 20C higher than the

erature of the reaction mxture. By stirring for

2.2.8N GRglady ORI gas'chrothatdgrphy 60- 165 OC the di phenyl ani ne

content "in the reaction mass is reduced bel ow 10% i n

Ges gleomatograiphe Hewlett Packard HP 6890

Injection technique On column

Injection volume 1.0

Column Fused silica, length: 15 m, diameter: 0.32 mm (J&W)

Stationary phase Silicon oil (6%-phenyl-methyl-polysiloxane, DB-5, film
thickness 0.25 n

Detector FID (sensitivity cf. detection limit)

Integration 3.0 —36.0 min

Carrier gas He: 1.6 ml/min

Auxiliary gases Ho: 30 mi/min, air: 400 mi/min

Temperatures

Injector 0.5 min at 100°C, 100°C/min up to 350°C, 30 min at 350°C;

Oven 1.0 min at 100°C, 10°C/min up to 350°C, 10 min at 350°C

Detector 370°C

Duration of cycle 36 min

Sample preparation 95-115 mg sample in 20 ml toluene



am ne content in the reaction mass. The reaction
m xture is cooled to 1300C within 0.5 h. 9 1 g of
a-met hyl -styrene (Merck) is added at 1300C within 1 h.
During the course of the reaction the tenperature of
the reaction mxture is increased to 133-1 34C. A fi
nal content of < 1% di phen@lam ne in respect to the
am ne content in the reaction mass is obtained during
an additional reaction tine of 2 h. The catalyst is
Md to settle in the reactor during 1 h w thout
ing. The reaction mxture is renoved fromthe top

colifdfentk €actor by a glfag Jduthﬁm;m}e MoRAC|{ RPN M NAML® of Com-

ils filtered through a|fihter wth gre|di anetegonggtm(}c
pprox. 1-3 m The filltra elstrars erred to a
istillation vessel wilthout colum]| The mn-convprtpd

s|tDémet ¢f prgpetivityerei al s trilpmopyl ene aneigsedhyl - Stiusen€19%
3fgv%ne%fmﬁs%eo” by Yaguum ar STTTTIgl) onlg T 3 Tl )

Lot e n
T Omtt erptratort o1 2600C—arnd—a—HrHH o cHHH

yl-o-hiphytiiniad i | | at i o 8e§§el i's cqolsed 11B.7800C [4183/0.83%
el eved-with nlfrnnar the-at rmsnh:ric pressure

S.doﬁ@ﬁﬁ&ﬂﬁldyrylﬁb@”&- 500 Fef & yel | ow asv7vi maous | ioqu0.07%
AngniNLal ned. The cony 03|t| on of the final prodyct as

et er m ned by capi I T aly, COl 4y gas [Chy omar ogr aphy 15—
||1\4f’é‘h°‘ BRI Anal yi % esul ts |27 12%Capi | | ﬁﬁ/‘mm

N Phrnnnfnnr,nhv Gas _ chrod fngrqph Hewllet t

a@kﬁﬂeﬂﬁ&ﬁﬁﬂﬁh&nj ect I% thod Dilsgets |njecti gnoixdw.10%
QL nink nJ ection vol L m Coljumm Fysed sil|i ca,

eng Thos dianet er (J&W|_ Statjonary Hhase. .
P et Bp oy | e K- pol v PeRal e 5, (OPTH %
@y 0.25 m Detector FID (cf Det gcti on Iirrit)

mtegrattonm—tie 30— § O mm—Carrrer—gas e (16

-

(ole]

—n 0O TO

El:m—mmﬁ)ylsmulwb#nﬂﬂmph@&se 0 m /e a4 (4oc 0.74/0.74 %
afofié N) -
Di-o-methylstyryl-phenyl-a-naphthyl- %N 455.65 ]26.0 0.42/0.42 %
amine -
Di-o-methylstyryl-phenyl-o-naphthyl- %u % 455.65 |26.8 13.09/13.09 %
amine
Di-0.-methylstyryl-phenyl-oi-naphthyl- %u 455.65 |26.9 0.15/0.15 %
amine O
Tri-ormethylstyryl-phenyl-cnaphihyl- | R & 57382 |295 0.90/0.90 %

N
amine 6

or Isomer

2.2.2 Elemental analysis according to DUMAS method: 89.3% Carbon, 7.0% Hydrogen,
3.4% Nitrogen.

5 223 Basic nitrogen by perchloric acid titration: 3.3%
2.2.4 Kinematic viscosity determined by Ubbelohde method at 80°C 215 mm?%s
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Tenperatures Injector 0.5 mn at 1000C 100C/ mn up to
3200C 30 mn at 320C;, Oven 1.0 mn at 100C, 10C/ m n up
to 3200C, 10 mn at 320 OC; Detector 340C Eval uation
nmet hod By area percent w thout correction factors
Detection [imt 0.05 area%ABLE 1.2.2 Nitrogen content
determined with DUMAS net4ild- is 3.9% 1.2.3 Basic
nitrogen determned by titration with perchloric acid
is 3.75% 1.2.4 Kinematic Viscosity according to

3 RO TR G AP M S eaaais BPaFwin

tripropyenedrsitopneatieylstyréned 1000 ml gl ass reaction vessel
equi pped with Jacket with high tenperature oil

3.1 TheJaedthp s qEiac it Bgo 0990 Miciass iaRRionSBR%A SRWPPSRHIEY, | s

filled. with.a- | bef or. - d
S P B B, Lo e
s a'ﬂ&ﬂhﬁeooqié?\élqﬁfﬁ?érmﬂ?é RLA4F Sepb AGidr ab1REn is YRGI WA §igﬂ\?\n§lt¥r|\qe be-

and 1 nert gas atnosphere wth nitrogen is | oade
40307 SRR ( Mer ck) and 40.3 g FULCAT22B ( Rockwood

Addi t ] - ' sel | I d and
&\ b it bpvEREEd el b r BB, COcn. e
SuUrgreaEngl digrek enperature is set to 1300C, and the PANA
nmelt is formed at about 80 C. The speed of the stirrer
#S Teaipetaturb@dlicapm and the reaction mass is heated to
130 Cwithin 0.5 h. The water formed on the catal yst
s Sesmlin@devidsove 1000C into the water separa tor.

¢ gl e & aeksdth 1 4 bidaorilantes Iclit and 14p.0  pheny
PAEpbthgamuhe dilertk). 264 g3 UWL.CATa28B (Ruskwohe Alditives) fire added under
6@ARd. TRE reaction vessel is sealed, evacuated to 20 mbar and relieved with nitrogen
for inert conditions. The stirrer speed is set to 500 rpm, and the reaction vessel is
heated to 220°C within 1hour. At this temperature 423 g tripropylene (Exxon Europe) is
fed to the reaction vessel during 2 h. The reaction mixture begins to boil after 10 min
from the start of the tripropylene feed. The water adsorbed on the catalyst is distilled off
as:an azeotrope with tripropylene and removed in a water separator.. Due to the con-
stantly added tripropylene, the boiling point of the reaction mass is reduced gradually
from 220° to 160-165°C by the end of the feed. The reaction mixture is kept boiling
during the complete feed time by adjusting the jacket temperature 20°C higher than the
temperature of the reaction mixture. By stirring for an additional 4 h at 160-165°C the
diphenylamine content in the reaction mass is reduced below 10% in respect to the
amine content. The reaction mixture is cooled to 130°C within 0.5 h. 79 g of a-methyl-
styrene (Merck) is added at 130°C within 1 . During the course of the reaction the
temperature of the reaction mixture is increased to 133-134°C. The final content of
<1% diphenylamine in respect to the amine content in reaction mass is obtained during
an additional reaction time of 2 h.

3.2 Analytical Results

3.2.1 Capillary column gas chromatography
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the inner tenperature increases to about 135C After
adding the feed the reaction mass is kept at an inner
tenperature of 130-135 C for another 3 h. The reaction
mass i s cooled to 1100C and filtered to renove the
catal yst. The remaining a- nethylstyrene is distilled
of f at the maxi mum bottom33enperature of 255C at a
pressure of 20 nmbar. 660 g product is formed with the
foll owi ng conposition determ ned by the GC- anal ysis.
2.2 Analytical Results 2.2.1 Capillary colum gas

chr omat ogr aphy Gas chromat ograph Hewl ett Packard HP
68901 lyis ection technique On col umm Injection vol une

1.0 lum Fused silica, lepgth: 15 m dianeter:

0. Gapdamatd J&W St at i onexbpgsephiase| SiMola€on| Oi RT Area% of Compo-

(B% phenyl - net hyl - po|l ysi [,exane [R@s;s i1 mthickngssmge

0. 25 m Det ect or FID(serhs,d/hw y cf. detectionf limt)

i fanrgt|nn3f\ QR_OI“” *iar ggs !_I.e: 16 n'llnnn
PR gases H2: 30 @H@ ailg9:2340p miskmin|  0.81/0.81%
nperat ures | nj ect at 100C, | 100C/ mpn up to

3 R= 0G—Ovgll, I Ofmnmat 00 C— 10/ i up

t BN at 3500C Det ec oP363900 Ddrtat i pn <B5/<0.05%

cyﬁ% X NeeAlTPI € [T eRghat 1 o1 95-1 1p sanpti e _in

20 Oeﬁ}é%re ABLE 236.36 nPO.l <0.05/<0.05%

Dimer of a-methylstyrene Tsomer 23636 10.6 0.08/0.08%
4-Nonyl-diphenylamine Isomer 295.47 13.8 1.11/1.11%
4-Nonyl-diphenylamine g@x\(v 295.47 16.1 31.60/31.60%
4-o-Methylstyrenyl-diphenylamine O)ﬂ n@ 287.40 17.6 7.51/7.51%
4-4-Di-nonyl-diphenylamine Tsomer 421.71 19.3 1.25/1.29 %
4-4’-Di-nonyl-diphenylamine VYXOJ Ox\rv 421.71 21.6 18.39/18.40%
4-0-Methylstyryl-#nonyl-diphenyl- | o0 G | 41365 | 236 30.87/30.85%
amine

4-4"Diormethylstyrenc-diphenyl- | Ty | 40558 25.0 8.26/8.26 %
amine

Tri-o-methylstyrene-diphenylamine 523.76 29.5 <0.05/<0.05%

3.2.2 Elemental analysis according to DUMAS method: 87.0“% carbon, 9.8% hydrogen,

3.6% nitrogen

3.2.3 Basic nitrogen determined by perchloric acid titration: 3.5%

3.24 Kinematic viscosity at 80°C, 58 mm?/s

4 Reaction of diphenylamine (DPA) with tripropylene and sty rene

4.1 DPA is alkylated with tripropylene and styrene in a manner- analogous to Example 1 by
reaction of 260 g diphenylamine (DUSLQO) and 291 g tripro pylene (Exxxon Europe) ac-
cording to Example 1 and addition of 80g styrene (Merck) &t 130°C within 1 h. During the
course of the reaction, the temperature is increased to 133-134°C. A final content of <1%



2.2.2 El enent al
89. 3% Car bon,

7. 0% Hydr ogen,

Basic nitrogen by perchloric acid titration:
2.2.4 Kinematic viscosity determ ned by Ubbel ohde
met hod at 800C 215 mm2/s3 Reacti on of

N- a- napht hyl

(DPA) with tripropylene and a-

reaction is carried out

FS e BERa e

k
anjigh scte

E 6‘&}‘% Fe

B

anal ysi s according to DUVAS net hod:

3.4% Nitrogen. 2.2.3

3.3%

- N- phenyl am ne- 3PAIMA) and di phenyl am ne
nmet hyl styrene 3.1 The
in a 1000 m glass reaction
th a heat

rm)sgds Rﬁp&eldgiuring an

mt@nalsre@sapetlme of 3whi Be reactiph Inmagd isviltefedtand hrecpyéssramdoet of

tfnpll’oﬁyléﬁ@l% ?erH&Ved E?%tnmlbﬁ abcrdifs ioFE')@

e

it b % 9P

rea |eef1§ a?ﬁée;ﬂmum bottom tem-
BB A 5@3%[%%@'%&%@692 arfic yellaw and yiscous

Nﬂelgiﬁeobtslnbﬁaded wi th 113. 4 di phenyl ami ne (DUSLO) and

e

4.2. { e?;%éﬁlé) chS.%

Bes baig

oy f

a- napht hyl am ne (Merck).
d Additives) are added under stirring. The

HEHER Biof e Redmnaf "

26.0 g FULCAT

stirrer speed |s set t o pABLEPM and the reaction

vessel | s heated. t

220C WTNrn

1haur

At thi
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| Gemprem@at Uure 423 ¢

M xture begins to

[0 the reaction vesselyy@idmg 2
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boil after 10

Exotan H

h_-MaIJ]e
mn frd
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reacti
mt he
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start of
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2-Nonyl-diphenylamine b?f 295.47 13.0- 1.40/1.41%
14.9
2-Styryl-diphenylamine ?5 273.38 152 1.92/1.92%
O
. . i
4-Nonyl-diphenylamine Oy Om/v 29547 15.3— |39.97/40.03%
17.1
. . |
4-Styryl-diphenylamine f T 273.38 17.3  |5.14/5.15%
9
2,2>-Di-nonyl-diphenylamine /\%N %)f 421.71 17.8- 0.38/0.38%
7O 194
2-Styryl-2’-ponyl-diphenylamine Q) 399.62 19.4- 5.66 5.65%
H
) 20.5
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260—C
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aphy

eatakyhlapRhyARE hod cf -56%5”1" d 1753

242

511/ 511%

Di-nonyl-styryl-diphenylamine

or Isomer

525.86 243 -

25.1

2.19/2.19%

Nonyl-di-styryl-diphenylamine

L

or Isomer

503.68 252 —

26.2

1.45/1.44%

2,4,4’-Tri-styryl-diphenylamine

o

481.68 26.8

2.24/2.25%

Remarks: Some groups were not separated with the proposed gas chromatographic

method.

nitrogen

4.2.3 Basic nitrogen determined by perchloric acid titration: 4.1%

4.2.2 Elemental analysis according to DUMAS method: 85% carbon, 9.6% hydrogen, 4.2%
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TABLETabl e ctd.

met hod. 4.2.2 El

met hod: 85% car bon,
Basic nitrogen determ nedng(%/
4.1%4. 2. 4 Ki nemeR 1

titration:

Remar ks:

enment al

( Sonme groups were not
separated with the proposed gas chromatographic
anal ysi s accordi ng to DUVAS

9. 6% hydr ogen,

4.2% nitrogen 4.2.3
perchloric acid
TCc viscosity determ ned

acco_rdi ng to Ubbel ohde nethod at 40C is 277 m2/s 5
Application Results Table 1 The m xtures are obtai ned

4.2.40%;

Bas on

5

|n0|

conprising 2% triaryl

AbpRefbAR&uAed 0. 1% triazol e netal
synthetic pentaerythritol

ester

deact i
2)

I vat or

| RGANOX LO1:

@wsgoétp Abtbrriihdd doBﬂjlr@ﬂo YpBabnd rﬂétﬁo@é’c £POs 27%)mm?s

in a

dglén- di -tert octyl d| pheny| arni ne 3) Reaction product

BRANA)-

of—N—a—raphthyt—N-phenytant e —(RANA—w n exuess
FosmulgtiamTestsyr ene 4) anyl ated (mono/ @i/ ty 1" s
—m—phem{rarq“n'e—?)— al _ACi @ N er' MDD 654
Base ey i c tit r Bek on pr%edtregg? D %%%f'se 403@

PA&\ cosity I's nmeagureq pef ASTM D 445 Kiphematic _
cosity procedure &t 400C 7 Sliudge is| determined by
REDNGX 1132 the tested il| through pre-drjed._and -
| pre-weighed Wiatgman No 14 1 filtler papefs 8) Capper
Rég@ﬁsmbgurbﬂ@(aﬁﬁt enrm‘ned by tbe Weiglt | pssi.of ttheo0.8
oupon. Afiter the| test, tthe coppgr coupgn is
p'?/\gﬁﬁ\?d\hgnd Wi ped wi t h _co\Lton balll s_soakbkd in 9
IR Aﬂ%ﬁéﬁﬁ@ gBg cqupon is| dried, |weighed) t opphe |nearest
Ny an the dilmensions of the coupon| 4
Réﬁapn:hmmest 0./1 50r80 The5@:80r Q 4080 | 5 BEPHr tje @575
rgl-cr—\Vei-ght—eRanges—ef—steet—stvyer—atuffum—and—
Aﬁ&lg‘?lem um coupong af&9negl defidl €. ABAPI cat i%AB ResuP-B8
A% Visc63 40°C 23.8 201 23.6 23.3 255
Sludge” [mg] 4.7 6.3 a7 6.6 8.3
A Cu® [mg/em?] 0.16 -0.04 -0.07 -0.10 -0.04

The mixtures are obtained by magnetic (bar) stirring on a hot plate at 60°C.

") Base Formulation in ail comprising 2% triaryl phosphate and 0.1% friazole metal deactivator in a

synthetic pentaerythritol ester

2 [RGANOX LO1: 4,4'-di-tert-octyldiphenylamine

% Reaction product of N-a-naphthyl-N-phenylamine (PANA) with excess a-methylstyrene

4 Nonylated (mono/diftri) diphenylamine
% TAN: Total Acid Number: ASTM D 664 potentiometric titration procedure
% A % Visc 40°C: Viscosity is measured per ASTM D 445 Kinematic viscosity procedure at 40°C

" Sludge is determined by filtering the tested oil through pre-dried and pre-weighed Whatman No. 41

filter papers

8 Copper corrosion is determined by the weight loss of the copper coupon. After the test, the copper
coupon is washed and wiped with cotton balls soaked in n-heptane. The coupon is dried, weighed to
the nearest 0.1 mg and the dimensions of the coupon are measured to the nearest 0.1 cm. The corro-

sion is reported in mg/cm®. Weight changes of steel, silver, aluminum and magnesium coupons are

neglegible.




The m xtures are obtained by magnetic (bar) stirring
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Sludge” [mg]

34.7

2.3

A Cu® [mg/cm?]

0.16

-0.04

-0.02

The mixtures are obtained by magnetic (bar) stirring on a hot plate at 60°C.

D=8 of. Example 5

* IRGANOX L57: alkylated (tert-butyl, branched octyl) diphenylamine

"% NAUGALUBE APAN: PANA alkylated with tetrapropylene

| RGANOX




branched nonyl, 1-phenylethyl and 2-phenyl -2-propyl
and the other one represents a hydrocarbon radica
selected fromthe group consisting of branched nonyl,
1- phenyl et hyl and 2-phenyl - 2-propyl or a n isoner
thereof; and b) At |east one conpound: wherein Rl and
R2 i ndependently of one anolérer represent hydrogen or
a hydrocarbon radical selected fromthe group
consisting of tert-butyl, branched octyl, branched

Claimsy| , 1-phenyl ethyl and 2-phenyl -2-propyl; and R3
represents a hydrocarbon radical selected fromthe
group consisting o f tert-butyl, branched octyl,

1. Breanmphsitomwetrigh confpripéeny| et hyl and 2- phenyl - 2- propyl
or an isomer thereof; and C) A conposition of matter

gg cegé{_i_bl e to oxidative, thermal or |ight induced

é? tiye; ixturethat essetigyssonpists oAccor di ng to cl ai m 2,

whi ch_c LS n additive mxture that essentially

consiatggg?aéﬁgﬁng%ggt one conpound ( 1), wherein

one of R1L and R2 independent of one anot her

represents hydrogen or a hy bon radical selected

fromthe group consistingNof >Z, 4-di net hyl - 2- hept yl ,

1- phenyl et hyl and 2-phs miaf-propyl #dhd the other one
0

represents a hydrocar i cal selected fromthe
group consi sting of 2, pAret hyl - 2- hept yl

5 1- phenyl et hyl and 2-phegyl -2-proryl; and b) At | east
one conpound (I11), wherein RL and R i ndependently of

(r)ggi 22?%2:@2&?2%???@& ﬁ%iﬂ&éi%ﬁ@erﬂgl gﬁ%r{%ét#{oﬂ@?gﬂ%ents hydrogen

tert- bu?f;? by(g?cg%gpﬁt{pﬁfﬁgfﬂgcggﬁg roup congisting of branched

2, 4- di maem. yitphenylethyl ahd 2-phpind@ydrepiyharid the dther one represents a

2- pheny hydéodaFtR ¥hdicat Béledted &R rtlfesﬁmpscozﬁsigﬁrgf &?)?Jngﬁéh nonyl, 1-
10 radi cal ehlyI% tden fi_q]m tlfhielgr}g_u%gconw sting o

t ert - buP Y eRYANG S RN RIIOPY. HWnt I, 2, 4-

b) Atleast one compound:

R, H
N
"
R;

wherein R, and R; independently of one another represent hydrogen or a
hydrocarbon radical selected from the group consisting of tert-butyl,

15 branched octyl, branched nonyl, 1-phenylethyl and 2-phenyi-2-propyl; and
Rs represents a hydrocarbon radical selected from the group consisting of
tert-butyl, branched octyl, branched nonyl, 1-phenylethyl and 2-phenyl-2-
propyl; and

B) A composition of matter susceptible to oxidative, thermal or light induced degradation.

20 2. A composition which comprises
B) An additive mixture which essentially consists of

a) At least one compound:
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di met hyl - 2- hepi yl, 1-phenyl ethyl and

2- phenyl - 2-propyl. 4. A conposition according to claim
2, which conprises an additive m xture that
essentially consists of c¢) At |east one conpound ( |

), wherein one of R and R2_independently of one

anot her represent hydrogen'%ﬁ'a hydr ocar bon radi ca

sel ected fromthe group consisting of

2, 4-di net hyl - 2- heptyl and 2-phenyl - 2-propyl and the

ot her one represents a hydr bgn radical selected
fromthe group consisting qﬁiijﬁ-dinethyl-Z-heptyl and
2 - phenyl - 2-propyl; and HN | east ;gnhe conpound (11

) wherein Rl and R2 i‘;-osggently of ‘one another repre
sent hydrogen or a hyon radi cal selected from
the group consisting O et - butyl, 2

4,4-trimethyl pent-2-yl 2,45 dinmethyl-2-heptyl and

2- phenyl - 2-propyl; and R3 represents a hydrocarbon

i cal : f . j Sti f
rad: cal Sfihdigh B bf AR HBURICRIS 2% ahdind! repressnts hyaro-
2, 4- di met 98 ar 2. hydipcaibon ragiical getested| frofh he gpopip .coBsistiRg of

conposi t i srancked AbAL MIpRePylelgil dhd %-pﬁé'hi.ﬂ@:j%rtﬁgwg]ﬁ& i %%'to\l'tﬁp one

additive re_that essentially cqons

| east onegé%rgr%rbtﬁﬁhy%%?rg%rgp'ggﬁe%ﬁtsggf’m@e geyp ponsisting of

i ndependeifanshed horyhel -pheoylathy! and Brpresylt2sprbgyd bogreisorosr thereof:;

hydr ocar bgna radi cal sel ected fromthe group consisting

of 2,4-dinethyl-2-heptyl and 2-phenyl -2-propyl and the

ot herbloneAtiesst eectingpoandtydr o car bon radi cal sel ect ed

fromthe group consistgng of 2,4-dinethyl-2-heptyl and

2 - phenyl-2-propyl; aid 4) At |east one conpound (I

) wherein R and R2 i eny l'y of @ anot her

represent hydr ogery hydrqQgatbon radi cal sel ected

fromthe group consisting of 2, 4Rs di met hyl - 2- hept yl

and 2-phe I:2-prq$ I; and R3 represents a hydrocarbon

r adi cal s"g'?éépd'? Bgar éﬁ“ﬁ?@”a?@bﬁ O ensranether rRpresent hydrogen ora

2, 4- di nethygitoc@rbhe pidjdal setabtei-froivethy lgrodip REASItING of tert-butyl,
branched octyl, branched nonyl, 1-phenylethyl and 2-phenyl-2-propyl; and
Rs represents a hydrocarbon radical selected from the group consisting of
tert-butyl, branched octyl, branched nonyl, 1-phenylethyl and 2-phenyl-2-

propyl or an isomer thereof; and

C) A composition of matter susceptible to oxidative, thermal or light induced degrada-
tion.

A composition according to claim 2, which comprises an additive mixture that essentially
consists of
a) Atleast one compound (I'), wherein one of R; and R, independently of one
another represents hydrogen or a hydrocarbon radical selected from the
group consisting of 2,4-dimethyl-2-heptyl, 1-phenylethyl and 2-phenyl-2-propyl
and the other one represents a hydrocarbon radical selected from the group
consisting of 2,4-dimethyl-2-heptyl, 1-phenylethyl and 2-phenyl-2-propyl; and
b) Atleast one compound (il'), wherein R; and R, independently of one another

represent hydrogen or a hydrocarbon radical selected from the group con-



10

15

20

25

30

6. A conposition according to claims 1 or 2, wherein
the conposition of matter of conmpo nent B) susceptible
to oxidative, thermal and |ight induced degradation is
a natural, sem synthetic or synthetic polyner or a
functional fluid.7. A conposition according to claim
6, wherein the Junctional f4Qid is a |ubricant, o
machining fluid or a hydraulic fluid. 8. A conp03|t|on
according to clains 1 or 2, which additionally

cont ai N RPYAGbAYRD 4%,dtﬂh1?ﬁ1k£-§erﬁ§l‘ M‘an‘?ettﬂyﬁ?-heytgl 1-

tecting a co usce
g;?dgf | \P@gnx lefayl ggq' 2-ghervi-2-gFapyk ﬁemBe@p@@gmtaaéwdr@mrb@ radical

An addi tseleetettimsinuhegrobptoreREayNbf tark-bivt IC%I asmgaggrﬁz-aémﬁtz 4-

| east o C I | L a

i ndepende &ﬁ&mq#égg é%ﬁ%‘%ﬁﬁarﬂ%g% grgvn?mgy rogen or a
ydrocarbon radi cal selected fromthe group consisting

gfmmpaﬂE%%“ﬁ@mm clainyh evhjaheromprisasran aeidjsive minturg thet ewntlally

aorsistdef ot her one represents a hydrocarbon radi cal

se|l ected fromthe group consisting of branched nonyl,
1) pMdenpt enagampgred (). wheren o gfRoppd R- mdelpem)dewtw df easénother

one @&@P&H'ﬂgdrééér)ora ﬁ{oﬁérgoﬂladﬁzgps %%teﬁQ%ﬂ'Pt% %g ans:stlng of

one anot her NoCs

r adicHAinedvd Ethéalylfafns r%rﬂ*ﬁ@wg?rrafew' é@ﬁw%‘?@then gnebtepresents a hydro-
t er tcahenyrhdicd selactédion ﬁte)drou;bd&cﬁ@@h@bfIZQIDdHnethyl-Z-heptyl and 2-

1-p et 2- phenyl - 2-propyl; and R3 represents
a h%‘?gégﬁxn}dra i cal sel ected fromthe group

cdh s‘\tﬁashmandnpbmd dihuihdrein B% and R@ﬁd@;ﬁdn&léntlybi amCaRther repre-

o o560t MR e b el SHctad g o consising of
N- a-tﬂ&phWh?JMNﬂmh@Mlpelam-ﬂéZ 4-Bitdeyl-2heptgli gl XpyHeaytigropyl; and
Wt IR NEpEsEhtD4 h)ﬂiréﬂamoHrrgdl&fl sélé&é@frérﬁ tliélodggugbe&mkﬁ irk

Sy MR A S g i 5o 2 o o

N-a napht hyl - N-phenyl am ne (PANA) with nonene or a

- fricemnpesitiopraccerding td dainich whish compiises apadditivecrixtiffe that essentially

SondRigytl styrene and an acidic cata |yst.

c) Atleast one compound (I'), wherein one of R; and R, independently of one another

represents hydrogen or a hydrocarbon radical selected from the group consisting of
2,4-dimethyl-2-heptyl and 2-phenyl-2-propyl and the other one represents a hydro-
carbon radical selected from the group consisting of 2,4-dimethyl-2-heptyl and 2-
phenyl-2-propyl; and

d) Atleast one compound (II'), wherein R; and R, independently of one another repre-

sent hydrogen or a hydrocarbon radical selected from the group consisting of 2,4-
dimethyl-2-heptyl and 2-phenyl-2-propyl; and R; represents a hydrocarbon radical
selected from the group consisting of 2,4-dimethyl-2-heptyl and 2-phenyl-2-propyl.

6. A composition according to claims 1 or 2, wherein the composition of matter of compo-

nent B) susceptible to oxidative, thermal and light induced degradation is a natural, semi-
synthetic or synthetic polymer or a functional fluid.
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10.

1.

12.

13.

12. A process for stabilizing conposition of matter
susceptible to oxidative, thermal and/or |ight induced
degradati on, which conprises adding or applying to the
conposi tion of matter the conposition according to
claiml as a stabiliser. 13. A process for preparing
t he conposition according- tb-claim 1, which conpri ses
al kyl ati ng N-a-napht hyl - N-phenyl am ne (PANA) or a
m xture of PANA and di phenyl am ne with nonene or a
Aontposifomécdosdingepictaim 6 neimeeein ithe futational 8wid i lubficagt.ymaghining
ene and an acidic catal yst and addi ng
ﬂ?fdo?ﬁe ?%ﬁlh:ﬁ%{} m xture a conpound (I1) wherein R and
R2 i ndependent|y of one another r resent hydrogen or
Aacqwmas@ew%fﬁwgafelc@ﬁvs},ei%e«wﬁds %4&039%'0%60“" ntional addi-
teNSUitsble i pRdtedting b-obthpyditicnst mizkiensusespiibietiy bxiaatile RBermal and

sent.s br nched octyl. 14. A process for preparing
"8“‘3‘56%8%9?9 8?? 'Bcording to claim1, which conprises

al kyl ati ng N-a-napht hyl - N-phenyl am ne (PANA)wi t h
Aroardisiitize onixtiare ek esgentially corgigieri ¢ nonenes in the

B AR o QoamPHRA (e RERPBPEICh SR PRI of 97 apgtrer
a mepresents lnfdrddea ot a ipdraceibdn rajlical\shlected froRiheguiRgonsisting of
' n Qﬁ:ﬂgg R&AYY, 1S heﬂﬂ&hg%ﬂﬁ Bey e?ﬁ@rp‘?&ﬁ'ﬁnmg bRREEnFepfesents a

rocarbonra ect e consi st| ng
of hydfocarsan wd'wﬁ%ﬁ%ﬁé@%@ﬁﬁ%ﬁawﬂgﬂgﬁ ﬂtﬂqwnxna

R3 phrepyletagrzing 2ephbyyl2epromi;laad radi cal sel ected fromthe
group consisting of tert-butyl, branched octyl and

b afifderstionsoreypounds(Il). Avsreir Bs 3nd Ryindapenqandy aF %ﬂq e thgr rgpre-
M XdeRt iRydfdyen bt § hilfoddrbdraradital@Blecte® P Winelgrolip donstaeingion

¢ e SousT eRRbh s, SRS 1 Bheind Rl IBheny. 2 propys and
f r JRarepreseyitea pydrerashan reeigal @ﬁ'eﬁ?@ﬁ@'ﬁé@ §1euR Fonsisting of tert-butyl,

1- phrarank8 byl baRehednoRN enphendtefhydndl 2-shaslyltheropjiher one
represents a hydrocarbon radical selected fromthe

SHB5OR B Sy BN AR IR ol BRI G PRy
dﬁd@p’mp&lh:}nmbwwh mbsenel i mmu(mmrl?w nonemes avibe fresance of o-
t | n n e presence o
'g]?@'}"gtﬁ'%"g ané gr? ac?ﬁ{;/ Pétta@&ne es | P

e or rene and a n acidic catal yst.

The product obtainable by alkylating N-a-naphthyl-N-phenylamine (PANA) with nonene
or a mixture of isomeric nonenes in the presence of o-methyistyrene and an acidic cata-

lyst.

A process for stabilizing composition of matter susceptible to oxidative, thermal and/or
light induced degradation, which comprises adding or applying to the composition of
matter the composition according to claim 1 as a stabiliser.

A process for preparing the composition according to claim 1, which comprises alkylating
N-a-naphthyl-N-phenylamine (PANA) or a mixture of PANA and diphenylamine with
nonene or a mixture of isomeric nonenes in the presence of styrene or o-methylstyrene
and an acidic catalyst and adding to the reaction mixture a compound (il) wherein R, and
R: independently of one another represent hydrogen or a hydrocarbon radical selected
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14.

15.

16.

17.

16. A process for the preparation of a m xture
conprising at |east one conpound (1), wherein one of R
-1 and R2 independently of one another represents
hydrogen or a hydrocarbon radical selected fromthe
group consisting of branched nonyl, 1-phenylethyl and
2- phenyl - 2- pr opyl and t he*%t her  one represents a
hydr ocar bon radi cal selected fromthe group consisting
of branched nonyl, 1-phenylethyl and
fidrmthe prolup 2onsistipy bf tednbutyband tranebed ocid and i oepreisepis| hranched
ow@ rein R and R2 independently of one anot her

present hydrogen or a hydrocarbon radical selected
fromthe group consisting of branched no

, 1- .
ASHaeRPs &ripjePaginga SOPRRSHIPN 29coding i G'a"aﬂdwng cepPieEA'ytaling
rsha%mﬂwmahén@dmml (PAﬁA)amreﬁbnbh@m 4 hﬂ(ttﬁ‘é ofiBoReitsiGrienag in

the mé&;ﬁ oegcﬁrp%ﬁre " e@rr]l)g&et %gaé\@t gnq@ngtq tq éhe reaction mix-
tive @ oﬁfﬂbﬁhrﬁﬁ’ﬂ) Blrd)lhsclﬁyé &Tfhé]&)rﬂﬁ)ﬁhﬂlll)gdﬁlré@elﬂ’l%fauﬂ &, biciddeadently
am ne an
o Lo i TPl DD o & Bt T CH SRR il e thddp
cpnsisting ©f tentFbutyll, \oranchedwoctyl ane blapthedynoeylend iR represeats a hydro-
c(éﬂ)toﬁ leYida sélgctecﬁrcmu tHeSP fé&hs.%g; P i uﬁcpr%‘;%h% oétyl and

ure conprising at ast one conpo wher ei n
bsgnshed nguyl. and R2 i ndependently of one anot her
represents hydrogen or a hydrocarbon radical selected
A procasshier the preparativisdf atnhixtgrecdonprising hildastong torapalind (1), wherein

| - 2- | d
o & Bend 5 Phebherfty gL Polef rellicelE 'R& 3ol & shydirocarbon
radicdd sdadhéﬂomdh&ygrom@bngismgscﬂyura@hgﬁ i, 1 mﬁnyjqathyl and 2-
p?\g%p?&?yl ah&ib %{Hep&&eﬁregéﬁg‘é hﬂro&ﬁﬁﬁ’f‘rﬁéh@@f‘ defcted from the

nonene or a m xture | SOMeri ¢ nonenes
aroHp Ganaistngcel banched mv'hypgqrwe@%a%ﬂ%p%\?ﬂw%mp&' which com-
ﬁ?@é@élkyﬁéﬂngl\ﬁa—n&prﬂﬁmﬁnfrl%mb heARA PRI nefd oPd ma(ture of iso-

m xture conpri sing | east one conpound é é ?

TBRMIS Nonenes 18 m@enﬁm@mfwm%ﬂ’v' N8B} AS Aoidc catalyst
represents hydrogen or a hydrocarbon radi cal selected

A pmﬁéﬁsﬁer the preparatidrsofst mikigreodonipriaing htldastong compalind (1), wherein

A ddocarbon
?ﬁ é'l'%gﬁ %dggc? %Qg‘{ﬂy o E{}]%& %¥ neg)Fesg % E p co n@l s‘txl;an go
racﬂncaj ﬁalﬁeﬂaé &ommgroam@p@smﬁar@hm eyl 1-rheayiethy! eewsd-
phaRy ISQQ;STB%H' BAd {hklother w&ﬁe@enﬁéa@a?@*‘o&}bémﬁaﬁﬁl%@&fekiyfr&ﬁ the
one anot her represent h){ o? ([) d’;\ M ?5 P
goup conpisting of %ehed nonyl, 1- el%’ ethyl and 2-phenyl- propy and at least
one compound (I1), wherein R, and R; independently of one another represent hydrogen
or a hydrocarbon radical selected from the group consisting of branched nonyl, 1-
phenylethyl and 2-phenyi-2-propyl; and R; represents a hydrocarbon radical selected
from the group consisting of branched nonyl, 1-phenylethyl and 2-phenyl-2-propyi, which
comprises alkylating N-o-naphthyl-N-phenylamine (PANA) or a mixture of N-c-naphthyl-
N-phenylamine (PANA) and diphenylamine with nonene or a mixture of isomeric none-

nes in the presence of styrene or a-methylstyrene and an acidic catalyst.

A process for the preparation of a mixture comprising at least one compound (1), wherein
one of R; and R, independently of one another represents hydrogen or a hydrocarbon
radical selected from the group consisting of branched nonyl and 2-phenyl-2-propyl and
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fromthe group consisting of branched nonyl and
2-phenyl - 2-propyl; and R3 represents a hydrocarbon
radi cal sel ected fromthe group consisting of branched
nonyl and 2-phenyl - 2-propyl, which conprises

al kyl ati ng N-a-naphthyl - N-phenyl ami ne (PANA) or

di phenyl anmi ne wi th nonene o¥-a ni xture of isoneric
nonenes in the presence of a-rnethylstyrene and a n

aci dic catal yst.
the other one represents a hydrocarbon radical selected from the group consisting of

branched nonyl and 2-phenyl-2-propyl, which comprises alkylating N-a-naphthyi-N-
phenylamine (PANA) with nonene or a mixture of isomeric nonenes in the presence of o-
methylstyrene and an acidic catalyst.

A process for the preparation of a mixture comprising at least one compound (1), wherein
one of R; and R; independently of one another represents hydrogen or a hydrocarbon
radical selected from the group consisting of branched nonyl and 2-phenyl-2-propyl and
the other one represents a hydrocarbon radical selected from the group consisting of
branched nonyl and 2-phenyl-2-propyl; and at least one compound (1), wherein R, and
R; independently of one another represent hydrogen or a hydrocarbon radical selected
from the group consisting of branched nonyl and 2-phenyl-2-propyl; and R3 represents a
hydrocarbon radical selected from the group consisting of branched nonyl and 2-phenyl-
2-propyl, which comprises alkylating N-a-naphthyl-N-phenylamine (PANA) or diphenyl-
amine with nonene or a mixture of isomeric nonenes in the presence of a-methylstyrene

and an acidic catalyst.



