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PF 0000055314 1 *159159* Met hod for produ0|ng
Foh00od8EsH£NY! phenol s Description *Q000

present I nvention relates to a procejmm Iwuwmmmml ng
2- al kyl pol yi sobut enyl phenol s 1and th

adducts, to conpositions obtainable by tHhigisprocess
Mettiod for prasiucing pelyisobutenwlphensish t hat hydr oxyar omat i c
conmpounds can be al kyl ated with pol yol jwl@ ln

Rskfptioncat al ysts to prepare pol yaI keny
Frledel Crafts aI kyI ation generally 10

Xt ur e | r

otﬁﬁ%q |né(% L§ S tggpﬁ' edslécf{){s re;?%{n\%% éln ‘%g éaé{fﬂphenols

apd4heir M@“WP’&&Q@!‘%S t ﬁ°®%§qq%ﬁ€ W ﬁ%ﬂg@};‘?ﬁ t% heir use.

wei ght al kyl ati ng agents are used, fragnentation

It ie &kabwn it hydrguendingtiocanpounds hambe elkglafesl with polwfléfins using

a%fb‘?c E4tal §‘t§ t@bﬂ’é}ﬁh@t Sl dMePFIpBiEnolS ThidEriedel-BFrarduiylation generally

Brn%xtﬁ E’ﬁoﬁ ngﬂgé’t’sténﬁ&a the alkgRRST Foblctd BfcdhbRdeactive

O bt e S BB e

wlﬁwgm@etsw ywcbfr@amgu@ggm regeliofs frequRRHY oRGI both on the poly-

qiefisi aricoorstharadkyrateriproduct, soTibatie Alaget mintaire) @fs,¢qnanjex composition is

duneehiNgiobtire@er ti es, further substituents of the
aromatic are addi- tionally required in many cases,

é%r a‘?ﬁﬂﬁ'@js‘?nél 9 EB{I&‘FSUEI?({? b S ar@lJﬁXébltJb?éj'F&%e? pr@ﬂ&’cts of de-

g crpesian: Mbich Peve gy 6?“”53@88" Petfigd s'@s Heirires.
Tavechigvephe desied RIPAYs PIaPeBiss RFNEREIENSAT bR axorget i e add
tandllyt ieaniaéd ip manyheases.forekample low molpedan wejghtatyl mdicals, and
Both tHe@Ttyosnd thein posifior may de oaravant. THeses schenefdaréia néeld for proc-
S8 Rhichenakl the érebg%tlgﬁ 8 HoIsisoEaIghBAole Miydhedre @ddigbnally

sﬁ_@g{’tﬁ gede'l? ecfpgﬁ%ne %rcfurm%l g?ilb(]‘;o(gfltﬁélé%g'lahb Sasdd hithe OH

rom 0 000 using
QfBW?)n trifluoride- phenOX| de as a catal yst, which can
be generated in situ by introducing BF3 gas into the
@Bat 169 368 disaloses B ali§lation 38piaA®! Witls olopselefinic pelymese alkylat-

ih§ Bg@hts Khdhé Ribldeaz WeyhtPbierph 760d 30R0U0NEing/bdrbn trifluoride-
rﬂ‘@ Qb bk It 91 g\%n b é’éd s |ﬁltrodL}%ﬁ1§tBF3fUa§€i‘nto the

on ons, pr a ol ybutene, i'n the presence
81"' ‘b"&%\’#%‘?. fluoride as a catalyst. Before the

al kyl ation reac- tion, the olefin polyner has t
W8 4c238H 2R disclasen vl Rspress foraignating @e%ﬁf@r Hh%”l%é'ﬂ%ﬂ@?rﬁ'l‘d with

sdiyvréfimseotrposedat momomérs daying atlleast thiekcapivaraidms,refaraply
[Sél e, irfthe %se35e biShdtort #ALORR 4l S catalysts Befoee the alkylation reac-
?eact% % b8re Uit Hih§iEn® Hedrabstobtdin substantial
?th" '{/‘lnﬁ ?) é/jez%ﬂg%ﬁ\éa}%‘\? |Rgnivdiomdt 8 64 ghts of
from approx. 700 to 50 000 or from approx. 1000 to 75
08@,429:089 difciases theallky gtiansof ghenol oF seksiituiedpEED!samith
BE@Olyis3bbteRe)benzene or tris(polyisobutene)benzene having molecular weights of
from approx. 700 to 50 000 or from approx. 1000 to 75 000. Some of the catalysts dis-
closed are BF; and BF;0(C;Hs)..

WO-A-94/14739 teaches a process for preparing polyisobutenylhydroxyaromatics. In
the process, a hydroxyaromatic compound is reacted with a polyisobutene (PIB) having
a number-average molecular weight of from 300 to 5000 and comprising at least 70%
vinylidene termination (a-olefin) in the presence of an acidic alkylation catalyst. The
suitable alkylation catalysts mentioned are Lewis acids in a quite general sense,
trifluoromethanesulfonic acid and acidic molecular sieves. Specifically, in addition to
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40 WO A-94/ 14739 teaches a process for preparing

ﬂﬁbydmgy{@nyl hydroxyarormtl cs. In the process, a
hydr oxyar omati c conpound is reacted with a

pol yi sobutene (PIB) having a number-average nol ecul ar
wei ght of from 300 to 5000 an2 conprising at |east 70%

R LB . LI M B i

KRNeRP HR UsSt-al ysts nent | oned are Lewis acids in a
qU|te general sense, trifluoronethanesul fonic acid
Karthedy,i Gliraniyogeand Rerced (Raban. Baple8i 5630(4PTQ)) teagh edias &S BF -
disth§iFet R LAk Aatidn datdlysar arethe @iE:phérod ritio im¢i2dh ot he.7
@Eg’eoclﬁ'g%ﬁég& Y tHa &Iﬁéﬂlen?FMgro@ﬁ@Sphorl c acid and

enol are used. Kennedy, Gihaniyogi and Percec

Pol ym Bul | 97 teach t u
WCEh G822 02l b S plpptenepre-
rmusomam Marni¢toaddsicts by, @kydation: of an arerpaticydraxybeaspound with
siglsie rexetivéh polpiediyutsrabatt seteyripeeatoregretow §0°C inhedgreg&ref an alkyla-
IR Bha PR Aing 8RCthid BbtBineE @RGREoh ProdaEBiaT 4 figmaldehyde
Qfﬂlkéq t@é& BRE amr]‘f?a| in GRS AHi B thbiedftyition Sxtalysts

el T i s B
%QEtrIﬂHo'ﬂ%Wﬁ?Q agplsgphenpisq rgﬂtqr%n cat al yst and
reacting the thus obtained al kyI ation product with a
WO 03 0BS5S DB diescritmsrapeadaitive abnterdrate fonturking fuels, whigh, in addition to

é/ﬁﬂumt@d?e 6f¢@%r@8mpéihértt§bh@y abk ydrapiisea Mahaicly atiduct sbinpbsed of
ﬁ%{ﬂsﬁbbﬁg%uﬁrt@d srggurgi o%(dé?{g@é bAd 8f Iaﬁﬁn@nd Lew s

I'nc ng ad oron trifluoride with

- al kanol s, phenols or ethers /106
VI 32638 Gascon 4 PpBoR IR BRPRAIESTGFoR R TEN o, gv&'ky'afmg an
avonatic hydroad dompound with polyiadhutenasdn die presenserof a LeWIS-aCIdIC
SiRyamedtlyst TAWhidhsan etberis iadditiondiiused bs addoatalyst and, in the

A BEY 28the WY HEIBCRESDMoREDSE w&ghe@t 20102 gmol.
al dehyde and an am ne. 20 WD 02/ 26839 descri bes a

BB RedaBiSRL hRe RO a2t R RSB B by syisting n
penatis Bxiroun é@mpﬁumqn\ylﬂwalé%&eraﬁs i thepesense; Qg lewis-acidic
alkydzticant catarlyst sin avhjcht at Iéast &b imsiite af thet prbyisabsitenedinavea dpvigle bond

in3Bslpaesiios.ocat al yst and, in the case of BF3 as the
LeW|s aci d, has a nol ecul ar wei ght of at |east 102

02 208 H e ARFGHIN BF%E%E!‘R ng substituted
?t?j?] %egu ﬁﬁi‘l?%h rﬁ) zﬁﬁdﬁq q E lating substitute
% g rohuganad, o pdocs o @@éﬁ g8l ot gyl
mmmcm \eea;reamzdsa stijpent lraﬂhﬁy?r%aﬁ't@ﬁ %f&i%iﬁ%?ﬂonﬁllv further
gdtistitueats, espesiall3 b thelbYpasitionhle the bijyistiiguteantinn, theveshpould pref-
geuh R fdsBntially o TRaghdigtiohiredctiond of the ipdlyisobatehe ot ofthe substi-
ﬁ@ a%f)?rkte d! EN@ lto'cgéb §ﬂﬁ§f 9@e®d&a‘ﬂ9§§@atflé’for alkylating phe-
L
BOSANANG/RY 6-RASEIRBI s whi ch have an al kyl substituent in
t he 2- p03|t| on and al so optionally further
R HBS how besh ﬁounesmpmbmsmgm this ebjécie achieved byt an alkgation proc-
ﬁ}ﬁ 'vﬁ'ﬁémagﬁuféﬁfét B Soubdeificts R8bablBlof EomBle R Fdrnaliéh with the 2-
lg %rgxﬁ)ﬁ?m dun usep%ggrgéu%htqguggfﬁ éﬁ’gﬁylgﬁorf &ﬁalyst

e

The present invention provides a process for preparing 2-alkylpolyisobutenylphenols
and their Mannich adducts, by
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35 tuted phenol used. The process should also be

ﬁfs@@(ﬁjogggy suitable for al kylating phe- nols which
have a branched al kyl substituent such as isobutyl or

tert-butyl in the 2- position and/or 6-position. It
has now been found that, surp¥isingly, this object is

c h'c?éfagtlr%}é ﬂgasqlolﬁx ﬂadp&&ﬁrom%?fs%ﬁﬁ}obﬂnmpﬁg Atalytically ac-
ea

e o o Lok o CHADR S p e ton ity e 2

r eacligthydraxy poBworrd, mdaalhyiatlae M’Bh SéB%’fa'PWY mopggthylenically un-
pr esaattlraﬂed\aadtsubstapnaﬂy|hdsspdymeo@pelslsowerpﬂsepar i ng
2- al kyl pol yi sobut enyl phenols and their Mannich

@ddqu% ?Jpr & uQQQ@%ﬁﬁé%“au?yl GT\)lsdB‘a[En?&hbH&s 8btalrR@94 step a) to

xyaromatl C conpoun Wt
cat 5%'?'8 - tive anount of a BFSSource which is
capabl e of corrpl ex formation with the 2- al kyl hydr oxy
Catalystamdose vge i noj inagartpance With ihssinsention ars;
nonoet hyI enically un- saturated and substantially

ol coipldres Wth)éill R tetERS sudh & dlbl&gﬂmﬁrg pj%didl@thyl ether),

ai ned

subj {é\ﬁen% Mlkgél’c%) x?lQQHé B¥4

in ose use

B o o e e

-131 Bfecepinsxes wihairhatic PLS VAIFEEAMRY (e At % £ gokgf alcohol

et hepes nfade gf Blcd et hyl et her) di cycl oal kyl ethers

(e.g. dicyclohexyl ether) and tetrahydrofuran, -

m@@m&&@% Wottllié iRbERh enBBlea he p@}lé@ﬂutéﬂefbﬁky%tbﬂ .o phenols

\ﬁﬁ]bl’?rgflr«gge av a étﬁ?éﬁﬁle%ﬁ‘f ih %@ggpg%d SnPhisohabsro Pﬂét@rfurther

sHigh tmtae%ssveg@ e ogfion T o 18 aBRAyO% ool in e
pebvisqbsiane: alindation|of Fugh RILNGIS QyERcsSses BRI fé%wf art to be

Stwstanaaﬂyaa\/myded smsmstamsuthatartﬂa@ o fragmentatipraiegctians of the

pcflynmwworaif thef subktiteted phighsitustd ard shseesddn tra dlkylation reaction.

|§&?ﬂéd&%edm'§re§btb%ntﬂéﬁus@uwm\ﬁﬁﬁ @difBrsions to the alkyla-
tip Fn% ﬁ%gla idh bitfie %Qca[?% St wH %&UFS 2 BVlitlesPEy Sfie FakHon when

PIeRI PLGBP Y o] B6Ts ke UBE) B eatabits § ygided. n
addagwemeaxrows eeerrding i@ therinyeniion jsaisq sWiBhledaealyiatiig phenols
whieh bans in thet2egbsitiveranid/an $gubsiios, abrocheastalkyl subsiituent such as
uabmwla* té?ﬂbtﬁt?larhtth@ Polyisbbete p® bikyatifrubfesuen paersblsiby processes

t
AR R S Ry et

S|red side reaction when 25

BFSCorrpI exes with phenol and aryl alkyl ethers are

Ferde nurpose af ibusjrating the pigesnd bwention, thedein fafy!” qoRwprises straight-
¢habrcarssbrancrasddaling gtoups Heisipneferablyostraight-ahaio os bianahedkCq-Cao-

AIRVL, AbreydreferaHly @P@%C&II%/I p@ﬂﬂldmiérlmw@‘erably ¢ he:-Aky et tvenparticu-
@H;%{égeora%y déﬂ&d 5 Pr?b‘i’e A ?Eﬁé bl BhrtistigPmethyl,
P, PEPY s Bl LAy 2l st e SR e,
madYetyb 3-methylbyiyb le2-dign P%)f'l Y19 HF?tP-‘éleBY' €3t @thél'PrO Py,
elethylpnapyi, svhedl, QH@xleZ{meilnwwﬁme Ripthydpetsid,i4-methy entyl 1,2-
dimethylbutyl, 1,3-dimethylbutyl, 2,3-dimethylbutyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl,
3,3-dimethylbutyl, 1,1,2-trimethylpropyl, 1,2,2-trimethylpropyl, 1-ethylbutyl, 2-ethylbutyl,
1-ethyl-2-methylpropyl, n-heptyl, 2-heptyl, 3-heptyl, 2-ethylpentyl, 1-propylbutyl, n—
octyl, 2—ethylhexyl, 2—propylheptyl, nonyl, decyl.

The term “alkyl” also comprises substituted alkyl groups which generally have 1, 2, 3, 4
or 5, preferably 1, 2 or 3, substituent(s), and more preferably 1 substituent. These are
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For the purpose of illustrating the present invention,
‘Al kyl"™ conprises straight- chain and
ﬁb'{]g%d(@% 1a‘flkyl groups. It is preferably straight-chain

or branched CJ-C20- al kyl, nore preferably
d -d o-al kyl, partlcul arly préferably Cd -C8-al kyl and

vefr AL % ?l Ik rS Prhg{%lrg r’%lmrg)r fk §ycarbon|
Pl Forl SEby sl y
wh&ieﬁmmﬁr 5Pl Fﬁ inocabap! qét(ﬁafﬁlﬂpwfm@éc g3rponyt-
areino.-dahopylaterapesulipnate2- pent yl , 2- met hyl but yl ,

3-net hyl butyl, 1, 2- dlnethylpropyl 1,1- dlnethylpropyl

IR t%idrg@& %%%L Q%Qnt |n\glir;/tﬂirh}Hepcéﬁﬁ’%ﬁgaghlea%ﬁﬁ%ﬁésh?sgbsmuted
d t loal ¥V Cs ¥al bs stichas
IWSEE%E% F ll( g;? Fﬁz % %Efﬁ agsu aﬁe éW t}pe%te%ay bear

g;ngrqyy e I4bQJ't prefqra@ly 12 2197 |3n%‘1!br§9 u'gp These substituents are se-

ldcted, Xor examtidyfiqom alpylland 1h@smgatlm9n§s| mergwge@yb@\(gfyr substituted
akyegftps2- met hyl propyl, n-heptyl, 2-heptyl, 3-heptyl,
2-ethyl pentyl, 1- propylbutyl n- octyl, 2- ethylhexyl

15 %?Méﬂ%? Sqre%b }H en a}g}'ﬂe teFmearEI %ﬁ’ée@dnsu tittled and

agyl 950UPS, |scprre gr @?eourogql I Fy ég%sﬂqylgﬁapr%hyl fluo-
rguws@nth@éﬁmxlsghenaﬁfarwr @ W@#@P&M yﬂqreM%bwé\%ﬂy' or naphthyl.
IMiliiees caserof aRUbSRONDE H8:64 atyl gpoupkanayhiear genereiyet % Bofror 5, pref-
&rasly aab ey B, subsiifuents)! Etiesarsubstitberte gﬁmselamdj dor example, from alkyl

ﬁo‘%ﬂé¥ﬁ@§tm4 menﬁﬁéﬁ abB\/é fP suBstiRes alkivilips.
a kyl am nocar bonyl, dial kylam nocarbonyl,

al kyl car bo am no, carbgx Iat nd syl fonat e.

'égegﬁ?)gﬂ? Yf‘@fpr?ﬁ%\t vggm a’[% SET ¢ Ieg hl V) SOMBIIRES ursubituted or
s@y&mm R?ﬂem%@ﬁ@mﬁ?&% grmwEHeferarietne pan%v's%&q"w'u?%@mw
myidbziay kpyringdioypsyragngf gyrediplyim@Ezalyh pyrekolgl edbly potims, inda-
o Noergotria sy 10 P28 tibzolgly ¢,8ahEx¥dlyl @ihd eerbaabigibrylips. Imthe case of
%Q@o fb@@n Qhede ﬁéi@r%t:i/élé’érbﬂatlc RESE mEH bebegenerslg e LR Bsubstitu-
&itsT Tresg §P$ it emsoér 2leaf dy I 8!5 ﬁom%ﬂgﬁéq Msghésﬁhuents

@PR‘W“""S@BOY% r%%@f @‘2}"59 ?t‘é‘?*?t i oned above f or

substituted 10 al kyl groups. In the context of the

Iprtles emitextof ¢ ingentionhearbexytaté ang stifanatepprefesably represent a deriva-
filesf RdarioxyRcladid flincBoPand & @.ﬁfoﬁfc)é‘mdqumﬂ@ﬁ respedtively, especially

? I;n%ftaq rc%'o%y(l%ecmél%lfor{a?é % car&#gbﬂ est ;‘J)HIC B&RhfuR¥don or a car-

PRI IHPaY sy of amite, e e 1 GrCr
alkanaiesuch#s ra?than%ﬂ}wq' Lﬁ’lp anP'h@QBrOQPW ;8 ‘ﬁﬁ&}‘but
deblertgbutancll |y 1, 2, 3, 4 or 5, pref- erably 1, 2 or

3, substituent(s). These substituents are sel ected,

IanHe 8RR ? the presertlincehtiorh kb fehR “SayP Fépresstié lkanoyl or aroyl
8{%’%\‘5! Tim 5 404 er?éi)rlfﬂ'&ﬁ b 9804 50n Lfdmishfor exam-

nt \Pt t

ol ee?‘i?gﬁ Py ERGE, AT b ePBhoy. 2ethyihexanoy, 2
@rgwhent@m% ,benzovd ppBIRNtRM 8FHPI ¢ groups, preferably

the pyridyl, quinolinyl, acridinyl, pyridazinyl,

RAIbHER Fé'p%éients(ﬂ(bﬁﬁé r&hlorlnéyt!irbﬁilr}é andi iodlif@Zméfigtably fluorine, chlorine

%y F{ , indolyl, purinyl, inda- zolyl,
enzotriazolyl, 1, 2 3- trlazolyl 1,3, 4- trlazolyl and

car bazol yl groups. In t he case of a_substitution,
TheeBEs $rairea dRapidn siePahis Prefeselly seleras B8y general Iy 1,
2 or 3 substitu- ent(s). These substituents are

el egdsedus BPs, exanple, fromalkyl and the
substituents; 25 nentioned above for substituted al kyl
groups. In the context of this invention, carboxylate
and sul fonate preferably represent a deriva-
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t|ve of a carboxylic acid function and of a sulfonic
?P §{40n respectively, especially a netal

car boxy ate or sulfonate, a carboxylic ester or

sul fonic ester function or a car 30 boxam de or

sulfonan1de function. These i%clude, for exanple, the

il t h 6,|con'}ﬁ) 95 w% tle%ls#&{eoéﬁhgﬂ%likyﬂ@g@g%ﬁ% ic compounds used

ano I 'sopr opanol
sec-B SR and tert-butanol. In the context of the
iipr e Bntcomplaxes with hydiexyarematic a@rypoundémfé@bﬁe§ua$tﬁaﬂ?&y ot al-
or yéd Fideytaueactivvconditigesiarsiép §), aBndm 2 to 11,

Py efrﬁ&ﬁl?ésvoffsﬁmt% diph&tic BRERGIS WRICAEBMPFISS IeeX &ian DMel of alcohol
the Q{ 0f@FEopanoyI but anoyl, pentanoyl, hexanoyl,
y

heptano 2- ethylhexanoyl 2 propylheptanoyl
benzqy or napht hoyl group en re res
0

InftTOreETeTRNGH PROCTBPEDrice ARTS Juraiel %}@Pmﬂ yitu from the
3-hlspihydroxyacornatia ermpound ased bs areartantBng BT as hisr @i, the hy-
dreggrornatid @pnpound snayrtef initialyl ghasgdddio tardaétionrzone 1) substance or

@%@iﬁ%&tbﬁ’%n@ﬂ@@a&%&ésﬁa stidsbqrilycagpd.exes with

at | east one of t I kyI hydr oxyar omati ¢ conpounds

used .in ste co XEeS W

IR ateyAPSHiEbe Ebibheytenbl. e AR PG calibel s formac) beforghand
seiparalsly foatatierskpne RualkyRWEIOXRIOREHE COMBAIYNG YPeg g ? rgpctant and
@ BH, Sourey. SuitableBés sofircBs-B thistviersidr aregeiseous QlﬁmﬂngFg complexes
Ndvirefla RWBPEbrABiek &8 Matitvaordtamd thanffoathe @iFalcomplex withltee 2

ﬁf h dr&y%ﬂﬁna”%fc%ﬁ%ﬂﬁd ps@faeahodiament 1), the

y ation cat al yst IS formed in situ fromthe

2 al kyl hydr,ox tlc used as a r

e Sen hEe EBrent 0 B s s 5850 B g3 o
plexy Wit aihrioxyarPiatin gpgeeHndwhich @é&?ﬁtaﬂt'aé'met flgylated under the
reablidreronditions jprsédpea)aBhess inclodé substituteghpharnels whichebane substitu-
&3S ol BRA UG OiogEN aritie -, 4-rant IBepaitionaortet OEmEoLp, preferably 2,4,6-

g@g@hﬁ%ﬁ stidh)as 3, Jﬂ%-tﬁr’ngﬁh théﬁ’cﬂ Trtlstla¥stt intiSdd SiBBEited phenols

Q Pan ?%E?Zé? @? d alr%l%@ ggwgtdeé’ﬁ%ne furth a{)}ét;}rilc’uwty-

ot RpRF L i0h a8 oSl R B TS 37 eSreRALPaPGLR, Sut
able arga s suamBie3 2@ty ipBeaols witishdyava, infag/ARgsition tee phenol group,
g tunplee xedativitglbivering sutsstituent. Pnefarehoe ist gieerte, F@lapbapdlexn particu-

Wt Dlenlobsphéndl kxhlassphensiaind ed-dichlorsppensld used as a
reactant. In the aforenentioned enbodinent iii), the

tﬁ 8 urcgr}tllése eg}%g%?n g?ﬁgtﬂ\ﬁggﬁ gc!:u:?ce dtlgg @feWéFh with at
'&P‘Rt?ﬂ”&t%g haticdloneki arFFeelaEﬁ tig 9f e'eﬂ'at? 245 Bheol ﬁsss‘?‘a Phe moar
fetie ofalicoldl talBF sig psafertabtyeat ni!ﬂ‘@eh&k miie ereferably a§m§>§t i B in par-
60uily sdhioet 1.111an hydrogen in the 2-, 4- and 6-position

to the OH group, preferably 2,4, 6- “trial kyl phenol s

H%QI peﬁ?tntz Ig r@ch A nbrﬁﬁtrm ) Bd) &8& from 13@4-5|k§|%lé hUé}ﬁ'n thanol,

i e T lﬁen o Piouiar
PrefRsenaegs §WB§€Q vsiRgheth@@Rl as acyl, carboxyl, cyano

nitro and especially halogen. Suit- able are, for

e pellicobiler lsddabedivlistiontin efepla) peeferablytHae adrupaisiriavenage
31l REGROM, 8 KYehst 100. Preference is given to polyisobutenes having a
number-average molecular weight M, in the range from 100 to 500 000, particularly
preferably from 120 to 20000, more preferably from 150 to 5000 and in particular from
200 to 1000. In the context of the present invention, the term “polyisobutene” also
includes oligomeric isobutenes such as dimeric, frimeric, tetrameric, pentameric,
hexameric and heptameric isobutene.
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a further, reactivity-lowering substituent. Preference
ﬁfoﬂ?d@% hal ophenol s, in particu- |ar
- chl orophenol , 4-chl orophenol and 2, 4-di chl or ophenol .

30 In the aforenentioned enbodi nent iv), the BF3
source used is a mxture of BF3 with at |east one
alllphatlc al cohol in a nolar ratio of al cohol to BF3

ss .than 2:

BpopnlRR s nheraighayBh redeibh s dp BRI oa ey gegimon and
cprrgnercqaﬂy B\éﬁllablﬁlw)‘l'%ﬂbu@lnermst 1.1:1. 35 The al i phatic
al cohol is preferably selected fromd -4-al kanol s
F&#Qiﬁb aRylaRIMiaRp a), plefremde is giveh tpasing a “teactved palgisbbutene.
el v@ns& lséﬁﬁeﬁéét@m&]frc%‘%et ﬁfmﬁrejéeﬁ\ﬁ Obol |E@6Jtér@é|b@'rthe content

ST BP%'EZ’OEQ jﬂf‘% e%‘ﬁlyg% Lo omprise at least 50 mol%,
(t?ﬁsem@né'aﬁ T3l umgen o Q&E"crﬁgrbgﬁ%ﬁ 188 larming) gyble bonds.

Fkartlgjlaraxreﬂeee;@e is|gigen tom;ﬂmqmgqges $ayng ehlegst 60 mol% and in particu-
Ipohauirgdtué st 86 i based omnttierbatal-rameoea gepotyisemidrer macromole-
éﬁ@é@ bt teMwme’dddbﬁe g ETHE RMikACdduBIeXsYRdE Bikiy be either vinyl double

% é%}FL-%f f)é %fn?BWn en& 8&’01& Bord i 08H- d(PCﬂz)ggHg] (a-

i e 4 Rl ot A el e

w ehh@vewm foBT PoYBISY SEHeures @d e pontext gL legrre rfion, this
refaod tet thness polvisobuienasi whieh are qompesed ef attleast §a%riyaveight, prefera-
Il bf &tnedst ©0%Aly Weiylatredi morarptefarbtyeofet leasi 359b by eweght,RIF isobu-

BROQREIREA. G CHLjI. pol yi sobutene used in the alkylation

reaction nay in prlnC|pIe be any common and

[ Ci | | abl & SQ I
i kK LA i
(PRALRftfiope1-0gdp P '%%‘Fés'ty "“Ré%‘@t”i‘%@“ 1551 9f Wiafit taé/ﬁgge mo-
ldedlaraweigintdvi, amdenumbet-average; m@lewlarrmlght Fdd./My). T he selec-
tipndfeins polgisotitemasiteavindaddriiroPDOshiciT bresyseddarcthe aliylation is de-
BehiEs 99 HSRRRIEP 08K bﬁﬁe alkyla8&$ proddcts @t Meir Naffsh adducts. In

éé?‘ueerJIQE? Vgﬁg rf%rcg DS M 5&?&5@? itHg5d 99?585 %&&dlr@)’ for ap-
Partic er er?{g

plGatRI D WitseaRs S R g oPSRt whh i Sgplidion nSHils ana

thus eilew vnmoaltws eavirety aaqolwwgytens@awag%"%'ﬁ QEefefRbly a8 most 3.0

is seletteduimentrast, foo yrfanebuediivationcindnefosm of gbatings.od higher vis-

éc%itmsl”f?équdﬁﬂabdié%n’é@ ngtsthaflih éhié eﬁéﬁ prefershaeli given tdsolyisgbutenes

r@ébpi inth8Y4 g@%@r’«%t@%ds -CH=C(CH3) 0 (P-ol efin)
I ny dene oubl e bonds [-CH C(=CH2) - CH3] (CC-

ed for the
%ﬂB@{PalYﬁOQPﬁ y'ﬁé‘f'ﬂﬂ% NaMiRg: E’Q!Y' ned Balpalﬁ zlgvmm- naronylecular
\ueaghfcﬁwwlo;gﬁpl Eemabout £E5 tﬁéﬁ@-% prefarably 89"1' ahout 1.05 to
avorss 2100 of the gotyisobutenbiradidh areeuitablet for ekarsple, for use as a detergent

odi &theﬁanahumam@n@pvmmschscén &dditive as pre8SifeBystems, in
B@\(tﬂ ?‘Lfm@ﬁ{)@yer lféfh?l rogﬁoﬂ)|8§a°ﬂon99%@bo‘ﬁﬁéo%men?lﬁﬁenols having

rte ragic %r? J rWelj,[gqntdhstr%uhbr‘? 8315’1 from about
béwa%@s@t%ﬁé%sw i%@'@ﬁ'ﬁ‘a or HF%F‘e?’B‘EJP'ﬁ)"%%\R/‘@S%erS'O”S and
alsd fatihygrepBohigizing desdc nter{al iDIC)W agfcalciusmrearbomate fon gxample in
tIH@|fM€h ofrasrar), yypsine bscérerithghereas thesé having a broad molecular
|stﬁyﬁfoﬁ§(PDi‘Bfthé PeklsBbuteRé eHicaMrommbout 2.1 to about 10) are

r
ssdi @ oraHYs%naasgc?br%g oﬁ%ﬂ@l{ogé"@‘ I?cg%/gglf%x@a}lod) 0 Ceh@)bas;mﬁatenals
PIDI which are used for the alkylation is de- term ned
Inthe Rentexital thesrressns inyeniiave palyikpbuenaesalpe tderde 8l @Plymers obtain-
Alhle by cAfiomid pdiyraeihatibs which preferably comprise at least 60% by weight of
isobutene, particularly preferably at least 80% by weight, more preferably at least 90%

dQ
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general, the PD1 value for a given M correlates with
ﬁﬂ“@oqgio%?ﬁt ty. Accordingly, for ap 25 plications in
easy mscibility or processibility with the
application nediumand thus a |ow viscosity is
required, a polyisobutene having a PID of preferably

%n%st g? I%H%ﬂl?lﬁgr %ﬁ%s?gs%lgg ﬁ&gﬂitf 81Sé0’po g er%%f fs@&ﬁene In addi-

B e poSOPHiSEER FEM FORBET? BheCEPRaNARTZAC PiRgs (sguists such as
p 0B Reutanecandalgp disierant ojefinigallyomseiirisd mosgmegs whish pre copoly-
mérizable m%g&bu‘termrmmeﬁ catmnidpoldBerization conditions.

2- Al kyl pol yi sobut enyl phenol s havi ng pol yi sobut ene

%ﬁgtﬂ%g%o%u%\é' g%jg?ou;f@% H\%gﬂpal pBfHbA LS pdFi b&ﬁﬂtenes which are suitable

rg?cg?ré’tgtfcgﬂﬁ? [OCESS %ﬁco 5 th&iangnﬁnfh %& orgdin h/ both isobutene
itself gnd isphvienis Gedyrrogprbopst reAms T Sremie tgs, Gogpts from
issheitene dehyidtogergiion, Coeuts frgmtg@m@raplferqs lfgq.C gﬁagkers (FCC Fluid
CatblyzerhOtackingp as idnigassthe\abawerberddiubstastially freed ©f idebutadiene
188% therdin %Mléﬂﬁuﬂalﬂé d,hyareatbal &tréamh® generally comprise

I y VI %R BE&) Bﬁﬂnzglfeté?? r a | cﬂ?d %?%U%)éln@h\ﬁm@h €, cuts are used
haa%ﬂgﬁ R Hﬁleﬁ%l (bR GRE the tole of an

|g%§@lvg1t5) are suitable, for exanple, for use in
enul si ons or dispersions, and also for
Lb&éﬂtﬂl@bb@hinérliammbasmersnmﬂlﬂﬂe vihyareuaticasuahadscstyrame and

SRR rBnd fG%EC RIRRnES sudhés 2-08ef 4-FRtiyRityrend)kipd 4do

Plerf %} ren j 6 E F'?&@cgrrbeﬁ%tdﬁ‘?é SSHl RM2-ABthyl-
it me”' gy éen%i Tprivpgene-
angle2- a@pEE'B?FPtS@‘? 6nU§‘?fH| %"‘i%‘l"g‘eﬁ a’lel 'Ch have asi y group

dughl :aepmmemozymlgleumewﬁtarr@thoesvslyl)pnonemmé (érmtbwswl) -2-
mémylpfdb%ﬁém HMvignéthoxyethonl Jsilydlzthenen etriahethoxyethexy)sityllpropene,

ARG eBBLALIVI]- 2Rk hy kizoni ¢ pol ymeri zation
ﬁ pref ex?abl yﬂcomr%'prl se g%l | east 60% by wei ght of 45

|sobutene art referab ast 80%
Sl rorusebies fik Al pdiaited Sitinia- b0 Sema8 sateris or ving
Qaylompgtyfneamthnn Hpweverckretarenge is givep toeagiye\Ralyispbutesies
wltiplo hyveeaiready besmbegotibed aboveaddi - tion, the
pol yi sobut enes nmay conprise further copolynerlzed
%H%?[éepd &fﬂéf e§‘éFJ‘f xa Ieo'ihezGﬁ’ééBSél%rarﬂféQro% BASF Aktienge-

| 5 1100 also the

B eRaibik ikdial s56% fss FBodBAPBRL 8@193% e
k

Lbents o /r\\dfeaﬂgs iscrg %uzsﬁ@é QRERgkE{ps B12 and B15.

feedst ocks for the preparation of polyi sobutenes which
Rrioeespet ferprepariag suitati¢ polyisoudenasare xnoweer exarplelifrogy DE-A 27

(06041 EP-RM25LBSERASSACRTT BPNEY1 Bd, ER-ABREEFBEEP-A 807 641
ér{os\ﬁlﬁ 997%‘&1 51S?£yf58?ut8n&4 Iﬁ\m E%C@%B%d %%rh? AFBatidrE polymerization

& i5oBy n*c&o%ﬂeeg PRIRISTR Sinro2d 1 ”5‘229&2 in US
439 RS, IS £827.201.04% 51169 81 olF yAeePecr 26 ity £85 933, WP p2/48216
arsl inlkdRy Nmned)b@eivas;u Resigned Kolyyners by Gadfocati@ioMasg@meireular
Efifsaringy Oxisrd @iniverdigirtréss) Ne York D9 B Thes€dnd other publications

VR QQQ,IHPQFB @lkbﬁ@@ﬁeﬁ%%lﬁj ihdorB&HaRIdl Heein Ib§ Waytoh peteraRe.
ppm prefera l'ess than 200 ppm of butadiene. Wien

cuts are used as, the star terj al
?Rﬁ"@’lf‘@r%btﬁ% PRV ErZRoRp 75 E POVHBRSIY iex [l /M) of the
regqultanh polyiseloytenrastis from about 1.05 to 10. Polymers from living cationic

polymerization generally have a PDI of from about 1.05 to 2.0. The molecular weight
distribution of the polyisobutenes used in the process according to the invention has a
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Usef ul copol yneri zabl e nononers include vinylaromatics
ﬁpg@omf,aqyrene and a-net hyl styrene,
CA-al kyl styrenes such as 2-, 3- and
4- et hyl styrene, and also 4-tert-butylstyrene,
i sool efins having from5 to 18 carbon atons such as

re@%ﬁé/cl Y %rﬁggc&lar \g Hﬁt{cﬁé’t @ﬁﬁ)@%??ne]’z-alk%IpPIr\{lsobutenylphenols As

e T

disteputien amiselﬁcm\h! the alkyiation,depgpding perihg intended use.

1-trimet hoxysilyl ethene, 1- (trlnethoxy5|lyl)propene

The( 2-Bik S/dit@)(yfﬁbﬂnﬁild eompaourdusbe fartisnalk@ation in step a) is preferably
HREXMRIBMPBUAdY Whit® iR 8B&ition to the OH group and the alkyl

gLroTJ;E T )E@%tg § %thggggﬁé LL){'{ Pél%ﬂﬁﬁ?g 5%5%%[6 furglel:r% stituents are,

X
falprammrie aiof Vdispivh Bolalyleie Gride

@lmlrwdn@we:rmjlcmmmnn@ Hegcolier tbecﬁkwlat'@n iyster &) isgRete preferably
seidoteeirornabmpounddoafeivegengraldbremdmte is given to

"reactive" polyisobutenes which have already been

descri bed above. Suitabl e pol ygobutenes are, for

exanpl e, the dissopal brgnds [from BASF Aktienge- 30

sell schaft, for exanple disstpal 550, dissopal 1000

and dissopal 2300, and al sq et—@2panol brands from
BASF Akti engesel |l schaft such Oppanol B1 0, Bl 2 and

Bl 5. Processes for preparing suitable polyisobutenes
are known, for exanple, fromDE-A 27 02 604, EP-A 145
wihere EP-A 481 297, EP-A 671419, EP-A 628 575, EP-A 807
641 35 and WD 99/ 31151. Pol yi sobut enes which are

R epare b II vi,ng cationic polymerization of

|sob't°1tén é‘k Yi&lSout eni ¢ nononer m xtures are

descri bed, for exanple, in US 946, 899, US

R? 328 hgdrogenssCawiKkyb MdTOE!FbDACZ@OO?EUS)" vetpicinisndsrroptad by at
WO ORagtaRebnoietyavhiiah i§ sélectiéd froed®, S Bnd NRiwhet®RS isgiystbgen, al-

Pol yiger cIBMIk rlggat i oni ¢ Macr onol ecul ar
Englﬁ%ec’?l ng' %O(%rd University Press, New York 1991.

These a% X her $rgb$ﬁ%a aqo ﬁ:ﬁ bsf' %&(\Aggieiuglﬂagfu&%ﬁprgreferred e&abodl-
rrnen Ff@rﬁefad'QQéﬁ@dapﬁg herthan RUIrggRsY Whigh fsa?nsﬁ% &“@s benzene
tigeingiod §-giositien.di that caste R mlefefatwy anvalkyordicaleas defined at the

s@satl t ant pol yi sobutenes is fromabout 1.05 to 10.
PoI ynmers fromliving cationic polynerization

eerF é&ﬁ]ﬂb‘aﬁg%?f gglfo mu:; Ir @oaé?gégl 21e Ip o?é2 )phenol,
Lo

22%5 Phengt. 200 &R EDY ?avsnwna@m#
d:stwmoﬁm;s%@zx 2g-, 2P @t 2,80 (BErORYIPEENO oB-e é Wé’idg?rﬁ -di(n-
butghphelnak i on of the 2-al kyl pol yi sobut enyl phenol S.

al ready st at ed, poI yi sobut enes having a | ow, an

fE@Q@ dso c@r éﬁt}Hn% e¥SicHY suitHoh for Biyiafiy Biéhols
Ao ?w A e
b e o ogcx g o ecasraty Pl Scem regpr R
aesrach iacCeCaadiyhiddioahwisinh hasatdgastone tertiarytas quater r@n@g@;bon
atoeh. Surabié ICyIC-glky updicamwhizhhavé at/leasttonedersinryareuaternary car-

b étﬁﬁ'faré%%ﬂypgmmﬂ Sctii eteFtlUuM‘Qf &ASE-niettgBusyl, 3-methyl-

Bl 12f ldlm RV y‘l% IRSIAD-hexyl,
gtg Fﬁ@%@#wﬁe %’ @FP& 'S %%%g?v ¥ pethyibuty!,

2B I@aﬁwlbytym sdimeghydutylr ¢ HGWM% 3&d'mﬁ@y Wér1a1 2-iri-
fethyldrepyl, 1,ZP+rimethylpropyl, 1- ethylbutyl 2-ethylbutyl, 1-ethyl 2-methylpropyl,
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R R2 vvhere 15 Rl is d-C20-alkyl and R 2 is
ﬁygéﬁgﬁg - C20-al kyl, hydroxyl or C2-C4000- al kyl
which I's interrupted by at least one noiety which is
selected fromO, S and NR 3 where R 3 is hydrogen, al-
20 kyl, cycl oaI kyl or aryl. 1& a preferred enbodi nent,

A 50l B SAnSeO) SRR S HSABS et pre-
fRtrad @g'&aO'ﬁwldﬁd'P@S BEgeRIOPY alnﬁéerbgﬁtg@ ring in the
6-position. In that case, R2is preferably an al kyl
Prefbneal phasaold efhiahdthvata brlaacheﬁ?alkylusmsltltueﬁt ioftee 2gdsition and/or 6-

Hﬁﬁlérﬁé‘2-|£tfpréd'yﬂarfeﬁblnﬂl(@rtlbtmil}bh.ncﬂTESQiusopropyIphenol and

%6 @Fﬂzﬁgﬁfﬁi’%n%@ (n-propyl ) phenol, 2-(n-butyl)phenol,

and 2, 6-d |nethyl phenol 2,3-, 2,4-
- and 2, 6- diethyl phenol
@dv@ntﬂg@ﬁuﬁy db@, ppﬁﬁ@m@ﬁcordznggto th% wwentnog e\pab%ﬁh%s@)saq |ﬁ|ly se-
IGCIIVBLnojMIS)thmmmoﬁmkyptlm ekthe écﬂmwdf@(ya@ma’ﬁlé Compound used for
the afkytation in stee ap &t thel grycess iatedrbimg fto thedhveritian i 3glkylpolyiso-
r%nolé'hdré BeheriR, GotRihad O aichl (Wikn Hedehtthhaved ipBrmits

I I (l]é?% %) ét%}is{i‘ /n%rI%G r@ﬂa?éﬁl E‘jmogmolﬁ’r & 2 ar‘ﬁ&ﬂgrl at most 5

'?"8

bpewq mgrﬁ&p%r} g&%m thgrpg yésge ens. l-?rom the aforemen-
t@ne@;mefawrﬁd/ Phﬁ*rﬁ%ﬁ which RAYe:#n AlkY sypstitgentdn ts'ﬁ@ Rasitiongngl/or 6-
rositpoacamprungs aliylatas wilt potyischutengdn éhest-positiomprieyqbtained sub-
stastiatpkeieptdvesh have at |east one tertiar y or

quaternary car- bon atom are isopropyl, 2-butyl,
%&&n%s%ttﬁé F:ro% géz/g%i:o?dl {6 t% mv% {@;Mb@éttbfé substantially se-
Igcti/eoq tion \A&t 8lrl %%B?/ Pf thf 2- qlWylglr Tomatlc

g:npmw\p hawgg ﬁ@bﬁyp%,ﬁre;fprenge ,l\segl éﬁ't |2—alkylhydroxyar matic
ebnpeiing lapd wolyklketeLindi melahiatiowf frbm 818 un nsoreypriferadly from
26:1203- g iniere Pydférablylfrond 2:3-teli1 ne Howleber, it will be appreciated that an
gxc@g%bﬁﬁ& tiﬂll@lﬁ?bxyﬁm?ﬁéi‘lb B ERYLRYSY OO"/JarJd rofd ik also sujtable.

i htof al @gﬂ}&y% %CE Ip88|¥ s ub Ee%&d&%i()%gﬁ A the

amountingistyif elfectyelyaypiabis mT”ﬁF%%?”’B
the dermatine »f/ihe catalyss fpﬁ@ﬁ’teyq:C’mFé?%W'”P E3) ferred
Cl1- C20-al kyl radicals are isopropyl and tert-butyl.

IRrghEFal, S h €130 foVwh iok theBRu&oBirde! Baweldesh tak Rydikylhydroxyaromatic

dnﬁugr@t skd. Ihlg QalRased, 'Ié’rB @uch%s%!ﬁéﬂsoq"ﬂol% fay be
?sfgpfdgﬁﬁ'gé'ﬁérﬁﬁ E aaC%fi%%ﬁrF?)Pemfgp y%) phenol

Advant ageously, the process accordi gg to the invention
Eheabrioeesst ansordingstodhe inyentipngeay beearrie@ oglovifiogbenivantdlowever,

prefedendelis giveoto uding A dydrosdrdogh bych axyran-atkane or e onixtorentiereof as
& 880erft0OwinbQo tHhtdr IBlvKyAG ORIt Fes féﬁﬂo & alkylatiohevithr hgssbute-
ﬁ&sc Qrkgia Qﬂnétf&rs P ks rﬁ"iér&ﬂ My % é‘Mé B8ed/ II ﬁfconh romatics

it Giaapa etyslnzatE dh e nPRiche) Péé/'ieaﬁs WiBethy-
briTZopePrMtiRY (eErof fpsexarp! ewmeomx{ﬁrﬁw@. A & é&omat'c 100°

ord'drorBatic 150" from Exxon Company) are used particularly advantageously. In these
solvents, any further reaction in step b) may generally take place or the product may be
brought to the market.

ﬁonsumed in

The conversion in step a) is preferably effected at a temperature in the range of at most
40°C, preferably of at most 30°C. This is true both for the contacting of the 2-
alkylhydroxyaromatic compound with the BF; source and the alkylation with the poly-
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nol % has been al kyl ated nore than once with the
#Pbo0 O3B From the aforenen- tioned preferred

ph eno@g V\;Ll ch have an al kyl substituent in the
2-position and/or 6 15 position, conpounds alkyl ated
wi th pol yi sobutene in the 4-d8sition are obtained sub-

%C"H;%H&%l JI'P(e pA lkﬁﬁ\%%?%é/r%mﬁﬁél asth ‘a alse 8 cBﬁtQEt@ %vuth the BF;
Souica at @ P yer tBRPETALYE S BloH A arerP%ﬁa HR S 1

excesses of the 2-al ky[ hydroxyaromatic 20 conp ound
Trewieactidndn biepLa éxitypiPalbf ecardetceut iab a@nqsehema)preswﬁg but may also be

cardddotit By HigReyerewaprésstpggpound and pol yal kenes in a
nol ar ratio of from5 1to 1:1, nore preferably from

ﬁaﬁ/ﬁgtpr?celef e%idupl h%rg égi{c:)ﬁ? ¥ ]:3 ?s 191 phﬂm%le u%lmeor%aﬁt How-
cooe N s SRy o R b ﬁa' a%@a/ogsﬁ Falkyydrony-
arpmetic cormpdngd.in sqtpséanpgmgrm %Q‘r%t!ﬂﬂt topgdd the BF; source as gaseous BFs,
a’s-aﬁi #gduat/oir axxey mixturatwith ancaiguoh cisidescriteddraboee danddinblyi tegadd the
| scﬁ)@téi@)m{éwémh &lbstanc drae bbb Ta¥ akddlibh endy®e terminated by

@or ?ta' %pk 'o re%ﬁ’\éfr}l4 aﬁ&omtwcﬁ'ﬁﬂ?%ﬁm rr‘naytt:n!eef'fected with

Iﬁn Igﬁ)éyvge ix u6e%81erp(5t ogranf giru% ¥customary
mfasss&esrfowerrzp &PYE] SRIHFGHY 'ateoqmagees'e fhe Scivent
negwied.l n speci al cases, |larger anounts such as 50 or
80 nol % may be 30 used for exanple in order to

'ﬁ@‘Z-@N’@IpBIyBBSuteﬁ)ﬂé‘fério%rbtftélﬁ@cﬁm slé[ea Y uf A 6 casCatctidiy to the
hger{ngﬁ ardWi53biedBr ARt ﬁﬁdtﬁglaPH;Sph%ﬁJh@,% Rp¥EAly-for stabi-

CoO o Lty O D i i o
adslityeprandaias niermediates|ferine @aeaar%}aon etpRepis. Thess fields
effuseatilkye eensigered intmereldetaiidisreiebeioy fméhe @yﬁrywarcgmﬁpﬂﬂgns

or mxtures thereof may al so be used. In this context,
W%k&lﬁélys%b‘&@nﬂﬁhér@is‘&ﬂﬁne@h@é@ﬁ)’tﬁ@lﬁ@pro@eé@’éd@ﬂ%mg to the

lm/é%oﬁ% B Le%ﬂe% to ean"uﬁ +tron in bf@ﬁfbwé a DBE&RRRBreaction.

%wpgnledgggesag S Ok PrEPaY| gpgl@@m uteny pr}ﬁnghﬁqr] %lnlfg@lanfn cgrﬁdducts are
imexerin crngieiayg these skiliedingbe ait a0d are gesstibechfelgeameley in EP-A-0
831 141e 0 04/262eharsd Wih01/26294 evhioheie fully indorpasateg hefein by way
orexfeeseer al |y take place or the product may be 40
brought to the market. The conversion in step a) is

,P fthe qeepCtS) re?(—I:r ﬁce i§ % Hsi g the eﬁﬁylatlon
bt L U L el
ialhxgrogeririo rysReofiaembodinepb mﬁjpwlﬁcpbqteﬂe Fpyiation preducksf com-
pdunda lok theaeneral farblati laee psadywiriFe B) (08 S5 keralkgl radical which has

490481 bRE BSftiary BEqUatainisly ddysroatpm; omat i ¢ conpound may
al so be contacted with the BF3 source at a | ower

at, npst .20’ b
o0 aiinelyBliof g F?aSP%Ibpfs ufiGR) ploi e o) By Pipachsa under
X witty arbalgeraidecpigrasally, FOémak?a Y4R:r 3 Qligoe OEPQRST E%reof and at
least cone aminghwhichhas atleastmnessionasy or gtHeast e seeandary amino func-
sl AlsoQibssibletid ther reaction @ theoepctivengreducs obtainediundérmd)evith an ad-
rh&) amitdWitrBréRhaldéhydeasudheRMmexamrfotriaziRés, e.g. triphenyl-
%m%ggg Hé,p'f'rﬁs te%cflérﬂ l ocrjaﬁerr%@ t(B ngreﬁ'lb§|owe§1ﬁ‘|grm Yich reac-

ound 1’n subs ance or sol uti on,
Y% BF3source as gaseous BF3, 10 as an adduct or as a
m xture with an al cohol, as descri bed above, and
finally to add the
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poI yi sobutene, |ikew se in substance or in solution.
Eodmgg?pn may be term nated by nmeans of an
anol or exanpl e nmethanol. For workup, washi ng may
be effected with water, al kanols or water-al kanol
m xtures, then the organic pHdse dried by customary

Fpnr{é rreﬁsa?dc“ehga% ar%’?@ﬂ?%’eh%rg Sffoﬁﬁéilh%l 1115 e thygﬁ]ohgomers

0 r'e
5 JIRETBOPOR RS oh TREABYE BinAe r?s'aaf?f ey, 1 be appre-
diated Hiab sasspus dergiaidanyd @H‘ab’ﬁ’@o heg8At i on are suitable
for a nultitude of industrial applications and
[RBRI arhihis have Stiedst oné bAnAY dr@Btdndangdaraingdmiation. Primary amino

f[]ﬁt'jtfoh‘s ﬂf{ thaBhRdst of this ivehlidargfanih@fincticheyd ¢t RRAUBHNRAR®

Piege g ot e it gt s Fpfalin ShEITEN B g o oo
Igcied \é;Pm sybst '@6W§|°H@f§2? g detail hereinbel ow for
the inventive conpositions. The
Seconbizryohipd Smotidresriy thEheomtdxs obthisadnvention aresarsipodynatibns of the
fofiuI8 HNRERS whefethe IRTGinkl Rotrdicals Breesdch@RlgtRyd fstn substituents
StH&H G4 ﬁﬂd'{’? N am noal kylation in step b) as a

t

subseque eaction. 25 Suitable processes for

reparin ol yi sobut en henol - cont n
BhcBRLA % B SoRU ST phenolsont Bl ash WD Sy .o
Qmeaﬁswtarnir@ ﬁroeallmwadlmwhm mayyagniplegupied hymsjergatogs se-
lddtéd fid@ 19 Bha B2 BBd/an dubAbiuddd, Rb@Bidh case hie heterodtaimsynay in turn
e @wé?tﬁ@n@wh@h B preferaily selodted GbONHETEC,-ARyIFaY| dritkhet-
érS B LRd 7 elﬂ-?er mfi’tﬁ%@ﬁn% ét%rrﬂbthttﬁey‘ﬁef%nHB@ forma

| so t F X
mﬁgrreﬁlﬁyg erbgy pa\% 09'%{\/8 QMP éle dtf f N a?d
@@d Fbe;substguqeggy@@lgntwqqq three sfq @ﬁgg 'O(“h and R
ey giss beward med dieleydaryli redicas.oiycans hetereaiy rqﬁmﬁd&avef if appropri-
stbefrgrrnae & threy sadsttubnizrseleceedfonerarapl® frors hydroxyl and the afore-

REhtidra oK K cib ARl ©AkIkvk) raBicBRndPolyisdBElend Rgditas.t i ary
or quaternary carbon atom 35 For the am noal kyI ation,

e on oduc obt ai ne nder a), ha t
Silipble RE R RIS T Forek e oG5, ) oem @geg‘%ﬁ propyl,
i8PPrePyYl gy Wl dﬁObBUI $REPUYh &rEbytyl, BRenty a"q egs and 7-
manberedhauhaﬂedsumaturetaetor sromaticicatnoy and hgterchdgs smﬁeas
SRIPBAE, Yycthaxgl, bbeva, tbloginxylyll gyelohestanyl) eaphthyl, lietrahydrofuranyl,
ﬂ'eﬁ’éfﬁ;‘dréﬁrﬂ'ﬁyl tJ&ah?aﬁﬁrfdﬁBylPﬁlﬁé’ﬁtﬁﬂ WH&ﬁbﬁ@gym’rﬁ@W a)

an ‘ad 40 duct’ of primary am nes wt

for deh h _as he ot.ri 2| nes .
SulaBTReeRRoEs Bh DR TSR whiPh PRV Stusiefia pimary amino
fuectmrwafq fpbe*aémnée naethygamine, ewélamunwﬁowmmetlﬁewomﬁﬂwne n-
Ragacie3 kébitylanfines Sec-batyiaalinks terttbaty@mind, pentyladwing; dexylamine,

EyRIopBhiyRinsine, WytioRSxyldniindaindiab el behzygmmes, €. g.

tri oxane, or polyners of formal dehyde such as

é@f&ﬁ@&%ﬂ’éo”"?%?w@% S‘EW d ’%{;NPGR@@@W“&“@ i:% fjmary amino
REtiRRangdn avhigh t h%gspf Bn 'g lg rwated by the
Ouhetarpaiom andiorsubstiuted ere, fQIrﬁZ@W@I@sCHa'Q'ﬁé‘lcN &eHs-63-C2Ha-NHz,

CHL-©- Cﬂ%emtu @HA0eCiMziNt,, hiCiehO0sHafHS, IO C@HHNH@, HDI 3H--NH;
ﬁmﬂ.@c Nig,. one of the R4 and R5 radicals is a
ydrogen atom and the other radical is se- lected from

substituents ot ,
Suitable compounds oP t%[e fct)rrr}'laurl]a ﬂ?(uﬂ“n‘\?%mch have exclusively a secondary amino

function are, for example, dimethylamine, diethylamine, methylethylamine, di-n-
propylamine, diisopropylamine, diisobutylamine, di-sec-butylamine, di-tert-butylamine,
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10 Secondary am no functions in the context of this
pépwd segmgre amno functions of the formula HNR 4 R

ere the R4 and R 9 radicals are each selected from
substituents other than hydrogen. The R4 and R 5
rad| cal s are preferabl y sel edRed from hydrogen,

ﬁ% the %?nf@ d| Ry RANiMY g h&hyidmife ahé Biphenyl-
radl ca V\% cH e O@eé |y qbf}"e

rrupted roat ons se-
4% -ed from N and O and/or substi t ut ed i n which case
the heteroatons may in turn Dbear substltuents whi ch
Suitableroefreoabds/ofdbé tartath HINBIRHWhich hase-exclugively# sgcoadafy amino
fb.@dtron N8 @t Which @ie RasR® fdical agaider alkyl tabichisavhicH aredretar-
é"b' H‘elferQt%)h ﬁo?or%ﬁéiﬁgteﬁ %Fé“f& examp®, (@H oS, BHH,

Pb 3 2 Hpl HO CH,RRH,
AT T

may al so be aryl and heter oar5yI radicals. Aryl and
Sietableammpoundsiofiahé formalecHNRIR p phinhrR* angt R togetben withethe nitro-
cfa dt6rh @8 whichhéyt areHondeeton®tzesl, 61 a7-esmbpled, cytleavhich has one
6 ﬂé@é‘fo Q@ct@ %ﬁ" N Eﬁab é’rﬁ?n‘ﬁa?b@éhbstﬁy@d BRbkY ltw8'or three
oébﬁlgall:ﬁigl %aaen §1' Eeo urtrﬁfdﬁ'le i eﬁdﬁ\ é gholme and pipe-
rﬁgpﬁyqnd %:iq]glﬂplr sHbﬂtLgﬁ erl\éaggequ. \As N- S ﬁll&yﬁ%ergzmés and di-
meﬂJMImdrphqllB@but yl, sec-butyl, tert-butyl, n-pentyl and
n- hexyl, 5-, 6- and 7- nenbered sat ur at ed unsat ur at ed
Qﬂtaﬁfe%do@m@@bhﬁe f@ﬁﬂlla‘}QNRfRfﬁMﬁbtesreﬁhIt@huﬁl%d by N and/or have
&%gil’ﬁ% r d?c)éféé} ene&’igﬁﬁﬁé's dlEI‘R&/I@Métna%We)é'trlalkylene-
tﬁt/‘%m‘ng p pé I‘alk{t‘l m%g %Pc?n Q’ i oo lu{)rﬂ\éf (Ijerllmfn‘ég i particu-
a9l |gey1>r%qﬂ¥? '?"ﬁ‘f’l??i P eig 8 65&8@3%%“%%'0"‘ 2to
20 praférabfiRRR o §#hpadh msﬁ/@reé@reblmﬁpm ip & efliviamipipe yRitH Puit-
4ol stidhatonagoaindd are ieyarticliler nypecdyldnadiamine, dt4qigutamediaemine, 1,6-
HexBhERAhAB] digthylehefiaRine, atigenetetraiby badTpbigethylenimines, and
ISP ?léﬁ'% k@@tlgﬁ érO%%EtS%éﬂ ﬁéVeré‘?ieats%ﬁe ﬁ’% *%ms&f‘ondary amino func-

ope b peaiyps i Ametfamnoxr s YAoe, N ineyiet (nesigrne. N
ca@th'ﬁ@tm@aedﬁmeeam AN iRiFemetsyl dﬁtfwwnﬁﬁl@@me tkewise suitable
ieetlylepediamjnea prinary amino function and in which the

R4 or R5 radical is an alkyl radical which is

EUHHRF %M@b@cd?ﬂpdﬁ@s oﬂh@%rﬁﬂ%ﬂﬂﬂﬁ“ﬁ‘“ﬂé%e FdBBdr praligdls of al-
gﬁfe X ﬁgﬁ{! c'ﬁ pn%g}g R copolymers
Rige W ﬁﬁmman ¥ Ry HplgTiges.

corrpounds of the formula HNR 4 R5 which have
Enetdrml coaippuadseftbe tamylaadtNRIR® dredetimethydanaino)-oripropylamine,

é’-th |§imma§ h;ﬁr;c&]ﬁmnedd@s -[Wiétaythmo)-n-propyllamine, di[2-(dimethyl-

Rfethytamie, AERPBHAE, Gﬁn pPodyRARRE RIS GIFbARamine,
§§ og)%@ﬁ%ﬁan} gﬁ:m{ ' ;@B dl eth nt10r holine
Nty P'Bﬂﬁaﬁ'ée PGaH ﬁ‘g 0-
(@#ﬁ)adﬂwﬁdte;hyleretﬁanune mthﬂm@empem dlehhyl? lengdigmine.
KINRNYN'Retraméthgilietrgiemetoedins avepolyethgedmirdsr y amino 5
function and in which the R4 and R 5 radical are each

BhridiadASte el BRHpEInA & thdfcfhila HNR'R® are 3-(dimethylamino)-n-

propylamine, di[3-(dimethylamino)-n-propyljamine, dimethylamine, diethylamine, ethyl-
enediamine, diphenylamine and morpholine.
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rupted by the O heteroatom and/or substituted are, for
Cﬁgﬂ 3{4H3- 0- C2H4) 2NH, ( C2H5- 0- C2H4) 2NH,

H6)2NH (C2H5- 0- C3H6) 2NH, (n- C41-19- 0- CACH,
(HOC2H4)2NH (HO C3Hr, ) 2NH and (HO C4HB) 2NH. 10
Sui t abl e conmpounds of the forf@ula HNR 4 R5 in which R

\A\Mtélhoftsrgfcugh id ﬁrn}&? W?Tgé t fhigBir&Roved from

he re I?
D e e
endzefdhereapctien e of PR GeBaletn effeactionofoppXampleLY distilia t°8 Advan-
tefeausky thersatecaf reaction,can de rexavasl ey, hegfing dhe @iaplion mixture in the
Fre8sidedif Ageotroping uyentse Saiableapsiropingiagentsaine fal s@mple, organic

I n’i Higﬁ drfnLgrP&e@%bé/ it Wﬁ%r%HQ}ér Asve a boiling pomt above the boil-
pi perazines and di- 15 net hyl nor phol i ne.

'§9||p9¥9 Pf""%tS ounds of the fornula HNRAR, 5 whi ch are
interrupted by N and/or have substituted al ky
Particwarlyssuitebleizrotrenieaiaganithars, paﬂafams(pee@aerar@rﬁﬂw@gomatlcs in
parti@lldrtblease, xyehesandmixtares opalkylaloknatienwitp othga (Highekoiling) hy-
SrdEarbass. h g&ﬁkralofhen@hwaélby trenvdtenefTeadtion acdriied oGt baempera-
I’é ‘Qﬂlch %rr 0Y18§ Qéf r@ﬁhﬁ‘téb‘?ﬁy th@ rbellﬁé BBV of the azezoéroplng agent or of

nS| rom2 to
@F@%@?téﬁeyo f“?% agg 'iéi be preferably from2 to
6, ethylenimne units. Suit- able such conpounds are
Svitable temperaturen fostopraneavetiefdhe water of reaglierapteimasphesc pressure
dreGherbfoxe mettle aamigedrond 78 td13003G eprefeaialiy pm 80 to 180°C, and more

bretephtly IrfRE raridearani 80 a1 ¢! Weieh YhewhteRbN@actionrns reradvea at

lfitdd Frek¥r8lth@te é?%Fés%aW? S Be RN Redin 4R28RJanB&Rith the low-
%eeg)% r _secon ry amno func 25 tion, for exanple

RITRFFRINESS: n- propyl ani ne,
N, N- di rret hyl et hyl enedi am ne, N, N-

 Sliitstohe leattinn tempetatures for dhriMannish reqction\aretrseferabbt inyneirange

frérhyY|te 20090, in particularlin kesviange Somt28ktbe 807G; for example about 35°C,

%&db@@%@mmwwéwﬁﬁmmtabl e conpounds of the
formula HNR 4 R 5 are the reactlon products of al 30

| en r eth oxi de

qu WEF reg rﬁ&hm%mdt%gtl\éa& 8%2) & remay; | %?hlig\g% eig of reac-
 areceripdeyt af a@u&a@vq&wsh@wq Wﬁ?%“r% P"%é YRBR{R{pre of abou go°c,
bouta 469Cker aboh€30°C, Wit éiromatid solvepts uprateraltly toh@nﬁow’ﬁﬂeé or

HN'RJrés Rme'iecﬁr & Srebtibping Bybrtsi The) Manmicromakion is @referably carried out

h@%a{é@n‘té‘arﬁr&mﬂnﬂeﬂrﬁnﬂﬁ a temperature range between 10

f e w i rera e brought

%&* age ke RN | AP Syrelahée Gfl BBbdaKlert

thﬂt eﬁglreqj %’;w?{?\"@rﬁem@ of the water of reaction.

di cycl ohexyl am ne, pyrrolidine, piperidine,
hhthe Mannith reakitior chyiledmuptruder by gendkaltye froml q;5 3.8 nighegreferably
ioin @28 b M\bignol éh@r@drﬁdu?d\dﬁorﬂ‘@@-t@‘l (53n) 3 AWtréhydef4adlalso from 0.5

RN Slo3r8 20 /Bl B inlak LY BAFY.8tS RBIFAG, of
e T S e amon,

pol yet hyl eni m nes. 40 Particularly preferred conmpounds

Bhe progessoacoording-irhe inresticarie saitabift firstinipr akylatg Phenols which
Béaraybranthed, alidil Bibstitlientinhiyd 24position ang/ooPpbiton inevery high yields,
%ﬁd‘ﬁ%ﬁ%} LDRing MHhlk¥| RBLAS the?bdty The RVSHIOAThEBIore further pro-

ﬂg%ﬂ C |poen ?cfl’\gpr n%%%dsp?ne b aII&%g%%gé%ﬁ}/l%E ag;oll n&/BF—‘at least

a@enMraan'c ?ﬂﬁ*%ct fheredt, SRIIRRMIP b HrsP@a B pyg-his s pref-
Frablyacampasitionahich is ebtaiRablscbY kiating aimaSh ng %@lkyihydroxy-
awattic gompatind tfehe general formula | where R' and/or R are a C4-Cyp-alkyl radi-

cal which has at least one tertiary or quaternary carbon atom. In particular, the compo-
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end of the reaction time or on conpletion of reaction,
F‘I%O(ﬁ?ﬁ%?ﬁjl@ by distillation. Advan- tageously, the
wat er of reaction can be renoved by heating the
reaction mxture in the 5 presence of azeotroping
agents. Suitable azeotroping 14gents are, for exanpl e,

aJHcSrdl o {1 fn% AiinGas a‘? %td?ef\éﬁatbﬁfat least
SRt Pl A

: R eiot 5 21 Rath %Pg?y Eﬂ??'&'s? Ps'p%%ffg%ﬁ?ﬁé%r“éa”""’“
gsiduglthenesl. benzene and al kyl aromatics, in
particul ar tol uene, xylenes and m xtures of
BlabRyIBERIsbBStemfipierolsheid thir Ylanhich ladaggts bitainable by the process

S8R PBRe mb@nt%nﬁﬁdaélso eI STINY 8bmBbsilidiR, ¥Rt Rftalk advanta-

reactl Ltk fh@r i t, oxygen and
GeDRP 8 iAot né%éqa% %rﬁa{Eﬁ%@%ﬁFt d iqﬁ# Ko
e e G0 PO o HRUb Rl A Zhol L5 van-
ricteaddustsi thgreefjehich have sliranghee awlrﬁs'éﬁt&v%nté%the&p@wn and/or 6-
positonalheske praferalibyt iecludd 2+isopranybd-patyisabutesypleeriad, 2-(tert-butyl)-
ApE§isLHRenAsenbh 2lefiRbprophl-4-pelykangenyisremoliand D6 Erchutyl)-
fh&Zﬁg@%ﬁM&@ %gdﬁr%lr']fﬁ% core preferably in

rom 80 to 1500C en the water of reaction

is rermved at reduced pressure, the_ tenperatures h? ‘

the mChaé'éﬁ%@Bemﬁah%%?fo%%'c\mﬂ?”i%é’f PERvIng a6 Matsiigl: for
eampie aft plastics and paints;, ats knowede beaversanegd dydeagtien of kight, oxygen
dritehddt MhicWorseaiay iiotypiaally marifestealdsyyellowinp edisaigyatiort, ceack for-

I%Qtldrpor?é?lQ&@Ierhéht@ﬁﬁel reateAdl. SRblibsts bAB@BIlizéradNPasitions which
% a %ragﬁ&@?%g I%B boteip hen@p%/oﬂ@%lcrﬁm%t thereof
éevmﬂ%hp %ﬁ&%@ggﬁg&ﬁms g ﬁngr{t Jaﬁ 'bg/?gﬁt' Xygen
LA e N@(P&ﬁ g Fght pannich adducts
thereo§ whish dave a branehed aRer%lbémtuamdmthe%B@ltlonaaméﬂr 6tposition.

OCOC or about 1 300C, with aromatic sol vents,

C5BhEHHM Ysdddr @BRera Jy HY InQRE for@ of v%b%&éllfqﬁa&istd’ﬂ%cﬁﬂfemwmure and
%%etﬁgrrego% %gs@goee%éorﬁ Jé?ed'\(ﬁf&r{hg Fnaﬁf%?fo' B sthi5i iR ogene-

€ reactants are
?Hﬁ%q“ﬁté'a \‘Rpthl n a tenperature range between 10 30 and
500C, if appropriate mxed within this tenperature
Thengralksipdlysobsteqyipingriols dndiergheir Maonich edduntpaiegeneeslly added to
ﬂh@@p@drﬁadimfawnattbe)ecbt@muﬂeu &t & 'eendenitratiad ofdfon 0.60%&d 8% byfweight,

r%?e%tﬁl ft O‘t fbes rrﬁ@r%td @f@ éb@fﬂ”drﬁ@ AUb 290Beiveight, in
@@c@%ﬁ%ﬁ%b bt él\ o |n &1 Phe QQWI béjfoandunng or

to 1
@fferétﬁ(@éqﬁy&gon and al so from 0.5 35 to 3 0 nol,

preferably from0.5 to 2.0 nol and in particul ar from
Rorliving ckganicoiateriaf refers fer exanepleide dosrastedpreparations|sugh as

dinftherity AndPRtivhss phathesltidinRRaliafioreueh as Pils spteupsssitories,

84rdbing éc% fey Et cla‘fl EHst bRicieriuididng, tS4ting
6‘&& ;I foagr Ip%m‘nla l eb@?? ,ngﬁxdgm f P(é fg{ #}gjﬁﬁgle diesel fuel,
gasoling, L@h epg@p@g ubng@jmg pRricating gﬁaéﬁgﬁ cleﬁ: £An be

stdbllhzet@ytmgnm@ﬁtlvmeblllm%mludﬁ therefore further pro
polgaersaf aumposi diblefing; forexasilegowt or tigrs-tersitg polyethylene, polypro-
%}g@*é‘y}\h&?'p\b\yﬁ@ﬁ%ﬂn%l 138vahe, G}S&Vﬁ&[adﬁne' Fasdiso edpBlymers of

nni ¢ 0 process as
HBBE TSt GRS e g ER Rted Process 05
whi ch i s obtainabl e by aI kyI ating at |east one

polystyrgne aod elep-copelymats of stibpReorrMethyishEerpawih dienes and/or
hayldenivativeils cioe ekimple dfyoeneRiutadiens s@irer@zdcrgbiifrile (SAN), styrene-

éihyIGRthaEy e, BEFerRibUtadshe-6 dcpyidt dtyrens-aatyRin@tfilBansthacrylate,

carbon atom In particul ar, the conpo




10

15

20

25

30

35

40

PF 0000055314 14 sition according to the invention

#f@@b gapt 90% by weight, nore preferably at |east
5% wel ght, of at |east one 2-al kyl pol yi sobut enyl

phenol and/or at |east one Mannich adduct thereof. 5
The 2-al kyl pol yi sobut enyl phedél s and t heir Manni ch

a]cmgrﬁt%lfe &Ré&érgeagt&%ng% bgfopﬂ:ngﬁﬁﬁrﬁeth% np%%rtéjbﬁ‘tgdﬂeﬂets ne (MBS);

haloengied PRI o HWE??OY%?Y'QF'QBﬁ??. YM@VL@%{P@, Rolyvinylidene

flyptidmand aﬂa@épm%ymargéhﬁgp the action of Iight, oxygen

and heat. For this use, preference is given to using
polyhdey WBithyars abtiNeRIfyirp bspronsataratdddMefts and dheioditivatives, such as

th
e

plgzrl]y((?vlpql;g svhézuhltassyg preﬁ\@%:[fgﬁ'g iﬂgﬁ%l I Ut e%&%]de arglngs gri from their acyl
desivativepyr azetpls| fpr exarble @nwnplwécmol antpoiyvinyl acetate;
2,6-di(tert-butyl)- 4-polyisobutenyiphenol, and their
PR tRAn a3 BIgamided NsoIyIREa ROK Bhenyldherativats, ;ﬁilyéétyrs polycarbon-
%@é feb%é/%&l eS8 R5d] étﬁe? Rilfof ?Hd%cﬂ%tﬁé’r@@féﬂn@s material, for

e o’f astlcs and pai nts, are known to be

LM N
aiatingd suchtasaikyddesie koatings, disparsian 6patings: eROXY é?ﬁé'h@oailngs poly-
drbthanatedtingk, acBiliabvesin zeatingsy callulabe hitragr caatings) ©F varpisbes such

DY profEBEN vinBhed eaSt One
2-al kyI pol y| sobut enyl phenol and/or Manni ch adduct

fheg$$rﬁ,¥ﬁ§ p.%%rs gsgm B S a% f ﬁﬁém%" ursthages 530
tthemqp@spgp@lgwgg]agp§ The4yalkypolyiso utenylp Is ob alna Ie by

SQembkoflthe plsqcssﬂoanc@rwrhgmeth@iryeam RR% Alseihaipventtve compositions,

arbedesritagduusly soiatsle as lueh nddithebsadridyfbr probisting iwehdetengettseThe

Mamfed édd%tsaé'f@/21élkﬁp@l?‘%bﬁut@ﬁylpheﬁ@ﬁ&ﬁﬁlﬂéblé by Bk the process
jl:%g%rl Xhé P\v&?ﬁ)nfa‘?{drlg rbﬁ&‘?ﬁb%s a&%‘%ﬂaﬁta@'éoﬂgggﬂutable as a
ore eas| e I-ncor por at ed
%? Se?wdﬁ'ﬁ?& ug| a'l‘f)' %C@Fﬁwp?sitéoﬁsand honogene- 25
ously distributed. The 2-al kyl pol yi sobut enyl phenol s
Frrediheentioh éurthelvpravidel adfdeluimpoaition gemprising § majerifiot aliquid hy-

drbarBb iRl Snd'AEE bt lBhstiahelBEalRyipdlyisogehyiphedol and/or a Mannich ad-
ﬁ'ﬁe d{)ati on of from0.005 to 5% by wei ght,
pre erably from0.01 to 5% by weight, nore preferably

romO0.01 to 2% 30 particul fromQ. 05
s kB9 P ARy PIROPLANEHE ML anh R e fvention and thir
Metrieteaddiiets arg agred ter thefusls, Wﬁ*b@fa@refewblyw@mcm frpyn gasoline
fuelgamd@emt faeisandrespecislly ffam gasding fugls, firoa coneantration of prefera-
Y BBAY Y kP45 060/ 5PmBY weldHl! TRNGSe Gilise inoémtlveQralkylpolylsobutenyl—
%Eaa%%%élf:ﬂ'an %QH L?été fmﬁelﬁ WA e8Sedil i g@dtfine fuels leads to an

t
'550;5‘8"@(%”?&9‘ R prapslisg K eCRaRL pBSTedl &ﬁ?'% #itiPldy pass
e SsiNeSREraling. qflinietnakeombysiion ehgiags. Im pitiganfhey igprove the
siabilizing (im partiauipl the antioddant)and frictipaebivearaeduging prengtiag of the
m{)to\' ldh)fdnﬁaledi@ iddosity. IMdvedveattheywmay éeariets redeicas fliet sonsumption.
rQ dufd f’f\Qhé td&foftiéeldithe lﬁ%ﬁ\‘ﬁt/é Yfélléllp%Mddb@téWIphenols

?%ﬁﬁe%sﬂaﬁ mﬁgﬁéf Uliku r?&’rl Cfvﬂ'llg kfbim s%rf H‘%Xrﬂ Sll (Iubrl
gating of) ?fdm‘g gaHR2 n% ABAIDGOlR IRTIEY AHPERE SR 25 de-
saribed dopatampie. 41 WO 0 6%¢r WOR4& 38§ whosei sentantssargffully in-
ddrporpteldyoyenasy dsfeelbremed
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pol ystyrene and al so copol ynmers of styrene or
Iﬁ:g@d@ggg{yrene with dienes and/or acrylic
erivatives, for exanple styrene-butadi ene,
styrene-acrylonitrile (SAN), styrene- 45 ethyl
met hacryl ate, styrene-butadi dife- et hyI acryl ate,

h}@ﬂ: I%Sh E‘X& %tf's J'ncﬁ é‘@? %]86“0‘( l o’l:al%)g %é&ol%olyhydnc

Lﬂ”gcﬂ@ﬁ ?@,\?fweg‘%( py% 1 - utanedlol
qmpgm@lrggycoﬂ (glycg;@&,,fﬁqngt SIRFORaNgE eqymr@qh ReNta h%p ﬁnﬁnnltol and
dorhitol.i de, pol yvinylidene fluoride and al so copol yners
thereof; 5 polyners which are derived from

Hﬁ(?et §&tvaRVASa)afati 8s hdigvds Ak idessibed Uoherdmple, in
ngf f>% 54 zq%gA@s”B%hégidéﬁ 45 %QSA 48£104 3 ggé@m A

Lﬂ|§§a1166-?r eW '5 @%@P%'Bﬁ'ﬁieri%rﬁggl ?PBqﬂthelr acyl
derivatives or acetals, for exanple polyvinyl alcohol
Suitdbjecddgiitivay b) aneqio@aﬁqen;tlﬂwmﬂﬁoyphcmateaeﬁ;srs e pelyalkrny] radical of
tﬁ@éé/égt&@%refﬁﬁﬁb WY hieisereiveeige, m@etuasiagist in the range from
ui@% annSFe @F&ré(ﬁ}’h&ﬁ%%‘é to BOOY Shd8&petidf RBASSCRNE 1500.
Yalkqny

galcahe cfeﬁwﬁl gre?er{\%lélxiﬁ%m(:g&fo?%fhts a%%v |r8+deg€é%n de-

ze
sabed a8 AR O%ﬂrf%gruraf’@é‘ R E?{B??W»?@E 35% aEgeprcially
pmmlkqmgbrad@pbmlcﬂe@qrwe freoat q:qugntrqg@l - regqatygwg,y@obutenes Suit-
ahie piotgssesdor yeparingessitable palyaligsylthiophbsphoseterdsteraby reacting a
éﬂhgﬁth @fhld&b@ﬂ)lﬁ?d?ﬁétnfgt’édént a® Johbgy intUS5, 725,611, which is

M@cgrpg%ré%sqergg E%ﬁeél ve stabilizers are particularly

sul I Zi ng pol yur et hanes, espe- 20
cially thernD | asti c pol uretha

%wbﬂblaﬁd&mvyﬁg %r@t'\éémn F's Vol ?rﬁé*HFeée'HJm"%Ehéﬁn"gj‘“\S? Man-
nitkeagdustse Ssichedduats arg abtaingrkiniprineiple kyViangieh repstipn gf@romatic
hyavexyt corspaumap csspetialiysphenal andaphenot degivativaisy witlialdabydes and
ﬁ\éncﬁ l@'po@gﬁiﬂésVﬁﬁeyaéf@ pf‘éférdbryQHé' gddedon P@dudﬁbﬁb@%@blﬁutene-
%tltul[\é% eﬁEls né‘lnﬁ‘l(l?ggll dIaCCHé§§Y5h%eéi enedla-
mm?eﬂ%a %nm e 6 664{%!“@%36%% IygEobai,
aninpRIPPKaRINes stes Swikakle Yanpich agdysts,anq AroreRses Jord he" gfeparat'm
areltescrited, fooeparsple) iotdS 5,8R6.468EMAHEH Al EReA-1238 900 @od
BPiAIeR26 a8Pagith ae falyrihcdrporatedenen@pypreafenencd. a | i qui d
hy- dr ocar bon fuel and also at |east one 2-al kyl polyi

ﬁrﬁeblﬁ %E%el% 8£|t| ﬂ?s‘ég a?%as%t% EIR?E&%Obu?thyI-
R e o

@@a@tw % by weight.dnerg wﬁérab!yefr@n O\MQﬂ de Oa% by, weigbt dmprticular

e @ teio 0f 2% iy gasighit iane especidlly framd0.0ll tx@11% beweighinbiased on the

RN afioahl of the MisARRI Edmpdsitins, i n a concentration of
prefera- bly from0.1 to 40 000 ppm by wei ght. The use

th entive
S MR AL LA U R i oy
BR® May dymically asit R usedin AMounts %Y Weigh, prefera-
ply foar 0.0k todd. 6 Yoy weightrandiin pantiowar f&m 0P 16ite 9.4% by weight,
wéeaiontthe otaiassountof tha urbingifurs coppositioron, of i nt er nal
combustion engines. In particular, they inprove the

?gé I| tfwgrurcthé]' p%\fdtﬁé Catl daithve%o Eédtr%i‘% ﬂ)‘?‘ﬁfr%m@‘ﬂ%ls comprising at
Ieast one 2-31 ylsobu?eny pheﬂol and?or annlch adductethereof as described
above, if appropriate at least one diluent and also, if appropriate, at least one further
additive which is selected from those described above.
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15

20

notor oil, and also its viscosity. Mreover, they may
pPrEash 5gﬁguced fuel consunption. 40 Suitably, the
procedure 1 n the case of use of the inventive

2- al kyl pol yi sobut enyl phenols and their Mannich
adducts in fuels for inprovif@ the properties of the

émttagfe fbnts la\‘éJ Irfbr el éqﬂfaeﬁdn)s ddtaibdt RiALraFAMBEAdsRiY, such as

I nes lor art pr
CEeBeaRHYiS o epieleck, ARpaita rs%gmaﬁc%% gpPafichygrocar-
hansseck as Selvest l&a@thamap/y' §°'V%S<§Ppef shellsoly a%@s%fn'xtwes of
thedecsalvents am-di@0B055314 17 hydric al cohol s such as
et hanol al lyl al cohol, dodecanol and benzyl al cohol,

Me olyfHef RiRESert H’Pt’ﬁe%%m%rlﬁ?éte% ef@rabhOh.an amount of from
°/e by éé %Ore%rgf@y bg]f??rg %G %E%' \zelgHttaﬁfaqH bQtticular from
t

@rﬁ?tﬂpr/? g’?ﬁ%‘??%/ﬁﬁr Whﬂ%t %{f?a t§orb|tol 5

Succi ni ¢ anhydr| de derivatives a) suitable as

TFrdinvénties 2eatieypbddsotiukenyiphEools era theirdViannich addlucts are suitable ad-

van oﬂ@? forifRprbvidgdne flermbiSitabilig 6f tarbine 1UBIsATREAaréGlso suitable
,tgnrgl Q%@I c?r@@t ArPin tM@b&hb@é’t@n 's?é}@ﬁ\ﬂﬁ'hﬁfbiﬁgs espe-

Y b Wer I AR é% %rfgt least
erfdmﬁ;ilgg L!ags @iﬁrrug ﬁ)&() p&?@gg )égdg::? ni¥ereof for these

frﬁﬂﬁo@frusaverage nol ecul ar weight in the range from
about 300 to 5000, nore preferably from 400 to 2000

'ﬂ'@m@é‘ﬂi@ﬁ irgrttey pFdvit®s200bricani 6HpositiBaecopPriyiag kkansfbrity of a liquid,
d E&gi ord8fid Mgﬁcé?ﬁ eafn%ra?% ¥ abte n@@-lakflﬂ)eeefmélﬁlt 8fatlénst one

ﬁﬂ hydr ocar bon
ZalivBaVispRiiondmsiiane e Mapdsh P iR T °18

pol yal kenyl radicals which derlve from conventi onal or
Treaiovéntion ieillysteater inaetail withieferengs) te the aerdigiting exgmples which
foll@par i ng suitabl e pol yal kenyl t hi ophosphonate esters
by reacting a polyolefin with a thiophosphorylating
agent are described in US 5,725,611, which is

i ncorporated here by reference. 20 Suitable additives
c) are Mannich adducts which are different fromthe

i nventive Man- nich adducts. Such adducts are obtained
in principle by Mannich reaction of aromatic hydroxyl
conpounds, especially phenol and phenol derivatives,

wi th al dehydes and nono- or polyam nes. They are
preferably the reaction products of polyisobutene-
substituted phenols with fornmal dehyde and nono- or

pol yam nes such as et hyl enedia 25 m ne,

di et hyl enetriam ne, triethyl enetetram ne,
tetraet hyl enepent am ne, di nethyl - am nopropyl am ne,
etc. Suitable Mannich adducts and processes for their
preparation are described, for exanple, in US

5,876, 468, EP-A-831 141, EP-A-1 233 990 and EP-A-1
226 188, which are fully incorporated here by
reference. 30 The inventive turbine fuel conposition
conprises at | east one 2-al kyl pol yi sobut enyl - pheno
and/ or a Manni ch adduct thereof, as described above,
in an anount of from 0.0001 to 1 % by wei ght, nore
preferably fromO0.001 to 0.5% by weight, in particular
from0.01 to 0.2% by weight and especially from0.01
to 0. 1 %by weight, based on the
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total amount of the turbine fuel conposition. 35 The

ﬁggbddogg@ 4 conponents a) to c) and also further

af orenenti oned additional conpo- nents may typically

each be used in amounts of from0.0001 to 1 % by

wei ght, prefera- bly from0.081 to 0.6% by wei ght and

‘%)ﬁgg)e'\rtl cular from0.0015 to 0.4% by weight, based on
amount of the turbine fuel conposition. 40

The application further provides an additive

Compaativedtxample 1) ur bi ne fuel's, conprising at | east

one 2-al kyl pol yi sobut enyl phenol and/ or Manni ch adduct

AIRRERAS usirRPBRISSHENbP&SInp &0y 8 catafysBppropri ate at | east
one di luent and also, if appropriate, at |east one

o B A B S g e

&hr @ of p-sreseharagissolved ic2q Bhef talyens- rTé‘&W P ?”0 complex
r2 cedsiore added and 300:g obpatdsohwigiet (Va =008 datien, M.dMi= 1.6;
@lissop4l@i 108D) in 300eniaf arfrixane arechdaled pinapwise atyfcbno2@ite 30°C and
Q628 (SUCfurier foh Vit rebBRARiRURE B Wash&® bHES Wi 28% ammonia solu-
Erl:% dgiliqmgeg th Oﬁ%rqf)ﬁalt’é ﬁraég oveﬁ’ Ressos &mcén@aﬁgd on aro-

pol'y I'S present
B’n"c"é\??'iaé‘?rés 'y in an armunt of from 0. 1 to
100% by wei ght, npre preferably from1l to 80% by

%25 gybt oipaccardingéy tH MMR? from 10 to 70% by wei ght,
based on the total weight of the concentrate. 10 The

gﬁg LitenliBRéNGI %@*BLHeeﬁpHm ab@cn@tl .08 7nt d&kiblet of doublets,
%5 ﬁﬂio"& Ceta§ FHeo M ﬁEﬂ EPJH(}}’ LrRanaeLYa.f Of

%9’@3 gy wmsé SolbRLIBEh BR S,  They

circuit and in the conbustl on system of turbines,
GspparativeaExamplei2at i on t ur bi nes. The invention
therefore further provides for the use of at |east

B, defhyl ethdl corlies SOPusgyEy! phenol and/ or
ngﬁa{'{?annl c% 3%3 tethecrogg%‘ for thes/e 15 fiel ds of
use, The invention further vi des | ubri
iBcrh bOLENeRk K IcBingaulbhag Wil 247Tea RemiqragiEand dropping funnel,
@Qaqpé aiterttbefylpenal are @igs-ql\cqslnn 14 41 9f BF s gthgrate. 200 g of poly-
idethiteneidy= 000 dattoa /R, =df6; Bliskazd® 160@) in 200 ml of n-hexane are
t%eﬁ'a&décp&* W%@@ﬂrﬁﬁw oplaeset aan étived for WHirthet M 6ad The reaction

hfee t.ﬂ%ﬁ%ih%qo' Ml df |n‘1é%ﬁérfo%ﬁ<?j cérﬂ:eﬂﬁ'ét@b lon a rotary

e nonlimting exa

‘F‘@F’PW %f—l @5&865%‘@5’14 19 Exanpl es Con'par ative Exanple
1) 5 Al kylation using BF3 phenol conpl ex as a catal yst
180 g of oil, according to "H NMR 2 (in mol%):

U)Jm
'O(D

17% of 2-tert-butyl-4-polyisobutenyiphenol (5: 6.57 ppm doublet, 7.15 ppm doublet of
doublets, 7.26 ppm doublet, each 1H; 1.40 ppm SH) and

7% of 4-polyisobutenylphenol (5: 6.73 ppm doublet, 7.22 ppm doublet, each 2H)

76% of polyisobutene having rearranged double bond

Comparative Example 3)
Alkylation using CF3-SO3H as a catalyst
In a 1 | four-neck flask which is equipped with stirrer, thermometer and dropping funnel,

41.2 g of 2-tert-butylphenol are dissolved in 10 mi of toluene. 5 g of CF5-SO3H are then
added and 200 g of polyisobutene (M, = 1000 dalton, My/M, = 1.6; Glissopal® 1000) in
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a 2 1 four-neck flask which is equipped with

In
ernoneter and droppi ng funnel, 65 g of
%,E ?%%?Lfe di ssolved in 20 m of toluene. Then, 11.8

g f BF3 phenol conplex (1:2, nol:nol) are added and
30 of pol yi sobut ene (M 21)000 dal ton, Mw Mh= 1. 6;

fpﬁ& G(,éfs Sr%’é’a' ﬁ@F oloc%% drg@rgg%awro 19@0 E%Qrfd &rr%iggrd%ﬁmher 16

*16 hg. rearfﬂ'enmétefq 8RS o Wit s oA el s Bige fimes with
S0onohifanatbane!, andaengentrateéd,en arotery avpperaky@t #20°645 mbar.
water, dried over Na2SX and concentrated on a ro-

3y oEYRBERAIIAG I H MM DUl i) 15 325 g of oil,
accord| ng to 1H NI VI R a) 2 Met hyI 4- pol yi sobut enyl

nol 6. 66 ubl et
ﬁ@gm ets, Of?r?ﬂja rﬂ"é ﬁ%ln&""d"ég‘éﬁi '%rg%%gﬂ%%bﬁ%
&%gl et 3H)f PRhEsCDEteRs hayipg rearrangey AewePerd | phenol
(6.73 ppm doubl et, 7.22 ppm doubl et, each 2H) 20
E«S@mﬂéat(invewtﬁﬁ)aln’pl e 2) Alkylation usi ng BF3-di et hyl
et her conplex as a catal yst 25 Ina 11 four-neck

|23 Ffo\ﬂ’ph Jlk f|a§ W ngu rr et the 06‘;5]99 funnel,
h 02@ g lptﬂ)r)le engl é‘gﬁ &%ﬁ_%vw)e @]2{) oP tf%ngr? g&?‘i:s are then
inisstedtat frem e &5 Crango! A9 Qfmolymbmene Mq= g0 =16;
Gl30pal® a@OPinrd00cti of nHexane aawbsemtlﬁad@@ dropyiae §éfrom 0to
190°Cf drinstitr3d fer 223Rkeran. Frid reactibnfioterminkted using 200 ml of Thethanol

S4H2R twidk Xtk €5 | Sf MBBASS], e @PcénitrERsd ¥h b Rotalevaiboitor at
%& rand concentrated on a rotary 30 evaporator

nbar. 180 g of oil, according to 1H NIVIR
(inml%: 179

Q‘)-Q@mebaﬁ%rdlngé%ml\'ﬁ/% {iB ¥y Pyweisht): (8: 6.57 ppm

doubl et, 7.15 ppm doublet of 35 doublets, 7.26 ppm

ﬁgs%: et , oferteh-bltyi4-golyisbbpfemyRhina sl sg %jbm doublet, 7.15 ppm dou-
4-pol yi e dARAMePY m I PehdPRdBitionall
doubl et S&é%%ﬁeg?et? 395@1 dcgjbye%obut ene h?\?l ng Féih y
rearran 1 B oé? rf@r Ive Exanple 3) 40

Al kyl ation using CF3-SCBH as a catalyst Ina 11

Example 8dloventiyek which is equi pped with stirrer,

t hernmonmet er and dropping funnel, 41.2 g of

I% 4 &Y fouhHééH ﬂd@,h Whdh |§ééu16péi§\ﬁith/§tﬁrdr nhd@narheter aridodroppirg funnel,

(F%I { 21 L% i &rd GED bgﬁﬁn 206 ffl o%ﬂJe%Qch%eh 1.1 BFy/MeOH
%8 R 8 fﬂp\pﬂﬁe@ P fﬁd ng f ol]ylsobutene (M, =
qoec;@e\tgas Mo et GlissoRa s@%%t%?w 4ogthef TYperaBparessipseauently

addedrdropwise atfrémOttadP° Qend ptirreptfer a &uther M. & fagaction is termi-
H&ed esing 20€ miiof mefitdnanamainiashed itwite eith Arldf trietheaol, and soncen-

1ol on 2Bt oRIpFEbIGNR) 16008 rigcent rat ed on a rotary
evapor at or ‘at nbar. 5 200 g of oil, according

1 A0 g 8 TR

approx. 95% of 2-tert-butyl-4-polyisobutenylphenol (: 6.57 ppm doublet, 7.15 ppm
doublet of doublets, 7.26 ppm doublet, each 1H; 1.40 ppm 9H) and addi-
tionally small amounts of 2-tert-butylphenol.

Example 6 (inventive)

In a 4 | four-neck flask which is equipped with stirrer, thermometer and dropping funnel,
324 g of 2-methylphenol are initially charged in 100 ml of toluene. At room temperature,
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80% of pol yi sobut ene havi ng rearranged doubl e bond 10

v;{?(@mogsgﬁl nventive) In a 4 1 four-neck flask which

i's equi pped with stirrer, thernmonmeter and droppi ng
funnel, 300 g of 2-tert-b utyl phenol are dissolved
in 200 m of toluene. 3.5 g @1 BF3 are then injected

@% g gg}; g tﬂe ?ébdariuo géboggs&f@o%%%hﬁﬂ%vgnq Oédyldal 0(510 Muw/M, =
() Q’stsapeﬂg 9AD 00Kt By re Sl dded, By 116 oy of
whiehotheintermal ’@.ﬁ@pegatur,errggSﬂjgrto 30%G; rihgdvpixtpirg,is stirrad at room tem-
peeatate avermightt Enerfematiarndis terminated 0sing 560 miret mathenol aaddvashed

WIBSTIESE rhath &bl arid cohcdntiatéd ofrairdtanadvaperatbreonsedys aiber
on a rotary evaporator at 160'C/5 nbar. 20 970 g of

cgordi ng t ) wei ght): > 95% of
B & 9T % W"gga @lﬁoyWW%"g% (8: 6.57 ppm
doubl et, 7.15 ppm dou- blet of doublets, 7.26 m
185! etof 2emethyl34-pplyisohidenyirhenpl (526,86 aa ciquéleado& ppm doublet
smal | afdoobletsp?.02-pper doublet,yéaehe hip .25 pEx singlet3H) and addition-

(i nventduy@,)nah%nibuﬂtsloffzqﬁéthplgﬁgncﬂI ask which is equi pped
with stirrer, thermonmeter and dropping funnel, 300 g

'?f 2-1 rt bl{IXL phenol are dissolved in 200 M of

mLRJ)?I (nyMyeht 1: 1.1 BF3/MeOH 30 conpl ex are then

added dropwise at fromO to 50C and 1000 of

Ip@ 4/i foubneakifiask which is eqiprid wihstirre thwmame.t_er@nd dropping funnel,
2 gSGKmeprowlaﬁénm aredifBialy crefrged inevamea ofitatuene. At from 0 to 5°C,

foDSeBELAE ten RddRM aqiﬁqmmﬁebf@bwfsbsmeﬂe 1, <L 168006, M,/M, =

EJ évlF %gzgél 8 Mr ex;— ?a&d’édnn the course of
emna%ﬁa*%eow@a#pﬁgﬁ t‘? %ﬁﬁ?@%}@ el attobh o

waﬁytm\teérﬁlghﬁpTh%remW#rﬁwted 98‘898 @fﬂ' 8f'i“ hag 'c?rrﬂl"}‘ﬁfhed
tinceMittNVRofamgthandh angd mpgma)tecap@amary%@@@ptor at 150°C/5 mbar.
2-tert-butyl -4-polyiso butenyl phenol (5: 6.57 ppm

Wfﬁén aZco*@ln@Rf"H ﬂMRbd) 8k "/QBY_D%@N ets, 7.26 ppm
ou 0 p an

each pm 9 addi - 40 tionally
tert

unt s of u Exanpl
3 PRtbenidiey onrﬂmﬂ-“z;POiy'%%? FoeRe B 4 T ﬁ%@eﬁg o
Wi th stbletrcéldoulwﬁ@rﬁﬁﬁ@wd%wtd?rb%awrﬁ@ept?hr?éph1 Pipm dou-
g of 2-biet B) avbadditicnally smalt ambuyts ohZiisgecbpyiphend m of
toluene. At roomtenperature, PF 0000055314 21 8.5 g

i PN f | yi sobut
AR G A R e A ESOS& @ iSOS) “in
200 nl of n xan re supse t e '
B B4 ar-nohTash WD 1 PRUPRSS Wb Afyke"aNERBOTPEE &N gropping fun-
B A whter sepanatare100sg ef Z-tﬁrlewtﬂt4'lPQMﬁ6?tt%¢ﬂylpd5‘§P@lt(f59'@ Example 4)
aréaissolybd in Toemt efagtenen2 g of 80%iforataddbhyde agjutidCaraithest added
&Rt 158lof 209 N@eteRhnine\sdititioh dre @Bdé@ﬁﬂbﬁﬂ%b Waiat is separated

%é ? Fo?:% f rﬂB uﬂtﬂréPédé? Ieﬁc‘-! G%ﬁ'ﬁsﬁ?\i\% F'{mse) ls'scd;/ﬂ%éﬁtrated at

ht j? a£°§§0'/°%fy§ 37?8{ r 4- pol yi sobut enyl phenol (5:

6. 66 ppm doublet, 7.04 tlopm doubl et
105 g of oil, according to 'H NMR ¥

2-tert-Butyl-4-polyisobutenyl-6-(N,N-dimethylamino)methylphenol (3: 7.15 ppm doublet,
6.79 ppm doublet, each 1H, 3.58 ppm Singlet, 2H)

In a similar manner to Example 8, the following are prepared:
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IfF'@(fd

t her nonet er and droppi ng funidél,

phenol

fromO to 5' C

hy?phen

7.09 ppm doubl et
and addi ti on-

ally smal |

anount s of
Exanple 7 (inventive) 15 1n a 4 1
four-neck flask which is equipped wth stirrer,

are initially charged gg 100 m, of tol uene.

10 g of %Sae

g of polyisobutene (M,

G i ssopal @ 1000)
subsequent |y added,

i ntern

al

in 400 m &

19
7- hegdn

in the course of
tenperature rises u
stirred at

e are
whi ch

t he

The

each 1 H 2.24 ppm

272 g of 2-isopropyl

At

hep,R nj ected and 1000
1.6;

pp'ﬁ) 1 OOC. The mi xture is
roomtem 20 perature overnight.

reaction is term nated usi ng 500 mM of nethanol and

A

,I\MWBL)t\

vt 1

norat-o

JEL franot , d
Ef\' f"l B yvlnn
T oot

—con

Oumgic

accor

|dﬂl¥0ﬂn

v LAHUI Ul v

1H NMR _a

i

P

0%

entrate
ro

hppm

) %I Penzyl

2-i sop

rmpql -

4-Gl vi so

b

(in % h\/ vweiah
AY 7 ~

ADHHOH(@ARCH, (8

§eM 25
6.69 64

4307t

3.58

{@oubl e

t400d - 01

¢Hpm dour

-HedHof doubl e

L 8090 7. 1

& .q3pm

3.82

1

oupl gt

R Nep

K CREHrCH, -

706 PPN

N gChpU-

3.58

+
o€t
-1 s0

o
O an
r Ol n

P

adartTo

s

7I:v:\l

ry SmartT daimou
3: Q ( Am nr\gl I/

UI

67,7Mr 4308

130 _Man

1i068)

3CaHn a

-05H4]:0Hour - neck

AU UUT '\

Rqui pp

enogv t h

tet-CEH.er

CHher nonet er an

d7.d:|$ opp

|€m§ f un-3.58

ﬁel an

dgpat er

t&rfe g At

D

Io,Hl8A 9 of

7.19

6.83

3.83

U

A RRLYTS

D

Jrenyrphenor

£43 O g8

P ¢

4%8b

AT T Ul
or mal

——1I00

dent-GeHogn! SH

0% di

m8ethy| g

195 sep

tethE4rbol

Gf—xyteme—12
Y's t hen—added

L5 4

&8, o4

3.58

€Hon are added

T4ui

(:6 7&Mf @ |358

aged ed

3brt-grHler

gHgorous stirri

ngient |

16.7d eay

3.568

xylene distills over.

EGsiL

2-tert

In@) et fwar-np%fmﬁ
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The solution is concentrated at
?é mbar on a rot ary evapor at or .

) 40

6- (N,

N-d i

105 g

of oil,

methyla m i
reflux con-

dbmsbt, 400 geﬁehnéthym -BolfisoytenyRihegbldfromExXanipie 6) are wissalved in
xhiydrevibzife arecthpn agdecestid tRE mixture is

‘m@)'mﬁéf

ggromﬂ 5aro

CH3 - C2H4- CH 7. 09 7 03
108Hp oy, @0eBYingiHb!

7.07 6.

77 3.5

8

5X1551@ bﬁtn heﬁ

RThé’ESquah b&¥dme¥cidaF! e

g ton ppm PPM PPM

.79
.82 11 1000

3.
i - C3H7

ﬂutBn‘is con-
58 10 1000

6 78 3.58 12 1000 i-C3H7 CH3

2-Methyl-4-polyisobutenyl-6-(N-phenylamino)methylphenol (5: 6.97 ppm doublet,
6.84 ppm doublet, each 1H, 4.58 ppm Singlet 2H)

All NMR: 16 scans, 400 MHz, CD.Cl,

) The shifts of the aromatic protons and of the 2-alkyl group are reported
®X The shifts of the aromatic protons and of the benzyl group are reported

Example 21 (improvement in the thermal stability of turbine fuels (jet fuels))

A turbine fuel of the Jet A-1 specification to DEF STAN 91-91 or ASTM D 1655 was
used. The thermal stability was tested according to the JFTOT breakpoint method to
ASTM D 3241. For the unadditized turbine fuel, a value of 250°C was determined. A
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13 1000 i-C3H7 -C2H4-CH 7.10 6.81 4.63 14 1000
@mb‘% 4CH3 7.15 6.78 3.58 15 1000 tert-CAHO

7.19 6.83 3.83 16 1000 tert-CA4H9 C5H6 7. 12
6.3 4.60 17 1800 tert-C4H9 CH,3 7.15 6.78 3.58 18 1
800 tert-CA CH3 7.15 6.78 3.88 19 1 300 tert-C4H9 CH3

fiy 21 %\@}eﬁ%ddﬁé@&mtﬁﬁg /Ilo@aﬁlrgleﬁtw"e f19Hic&8dct according
t‘?%?‘

rrer, thernoneter and
amRle Vec?e’ﬁg%f '%66“3‘ é met hyl - 4- pol yi sobut enyl

phenol (from Exanple 6) are dissolved in 100 m of
Exgimplec22 (t8stigg of therplstabilitexahydr ot ri azi ne are then
added and the m xture is boiled under vigorous refl ux

Ther a%e'?uelgﬁem £2bibicBb NES QIERSS TRE aditizalibe Wé@'aé(bin%ﬁeb@d with

1?}3@ érljg/f:cief@ Jlo%gp %ltgﬁ a%m%rgfngrtéf Eﬁ%rﬂﬁ@%aﬁrpﬁ 3%‘9'\# $tlask which had
penEaHpPedWiB FYTRIoRILE AON %S%r@r&{bﬁmaﬁtﬁr LA e
pasget theough 150 mled thst fuel to be imvesiigaiediatiepertempgraiire Wij
SubS&quEtly,She Gletvag Hpates ta\l 407Kt arsontbaih @nd mmeq\/a{zthls tempera-
G236 Zfurther 3 REARY doblingdfo rbb@ terhpéerature, the ebtiraainmindt offfuel was

fﬁtgr%d%ﬁl%hgﬂ 09153;% f?ﬁ@ ﬂf’téregubs@queﬁ@eth‘érﬂltéﬁ resfliel &F&r drying

) Gathh ?'? i Sin ‘6 e‘?Pé’dJc@ res-
18 ag atihd) o | g elsedp
SULR i adesiqral %f%é‘ﬁ’ PB rssyv?s getpuplgpﬂgrqv%nﬁl(ﬁ% Yt he Jet

A-1 specification to DEF STAN 91-91 or ASTM D 1655 was
Biasidvaldeh@vithbet adaditive): 44 tngt y was tested according to
m\%ndﬂéaﬁut&é@wﬁﬁqootmgmdfimds)t Q.6 @§ ASTM D 3241. For

the unadditized turbine fuel, a value of 2500C was

term ed. A.Pl 0
e ré}be'\m’?’ﬁ“’ié‘ﬁg'géé O8R5 s R ot Ao Bimea b
therssl airesy onthe twBiRBI"Ee!8 gave a neasurement of 2700C
Exanple 22 (testing of thermal stability) 5 The sane
fuel as in Exanple 20 was used. The additization was
again effected with 100 ng/l of a conposition

according to Exanple 8. In a 3-neck glass flask which

had been equi pped with stirrer, reflux condenser and
thernoneter, 5 1 of air were initially passed through
150 M of the fuel to be investigated at room
tenperature within 1 h. 10 Subsequently, the fuel was
heated to 140*C with an oil bath and stirred at this
tenpera- ture for a further 5 h. After cooling to room
tenperature, the entire amount of fuel was
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filtered through a 0.45 pm nmenbrane filter.

B665U56844 Y, the filter residue, after drying in a
Iﬁfyl ng caLi net at 1150C for 45 min and subsequently

dryi ng under reduced pres- s@de in a desiccator for
two hours, was determ ned gravinetrically. 15 Bl ank
Whate clainedhisut additive): 4.4 ng Inventive (additized
with 100 ng/1 of Ex. 8): 2.6 ng The use of the

1.NVeNbioéesde pidp¥ngl - aikyipoiisobieeiprshdldhendiielt Manafch adducts,
partB}pI es formed by 20 thermal stress on the turbine
fuel”” PF 0000055314 24 \What is clainmed is: 1 A
process for preparing 2-al kyl pol yi sobut enyl phenol.s and, .
Phei®): aomiachng Bl uestans ZRRA ROt BraRit cAUTRINY WG p Catalyt-
one 2- aldajly hetive@maunbata BEs saigpwhigh g eapallecqfcamptex formation
cal | y aotitrvte @raikyittydedxyaoBipdusd,endealkyfatiog with stbgtabiadly mono-
of conpl &Kylérﬁééﬂ?hh@éturéféd &nd SibstmabikydiisBoRyeric polyisobutenes,
a

compound, ‘and kylating with substantially nono-

et hyl enical | y unsat yr at ed, and bst.ant | al L
omdBol yhaRTePTA LB R RE - A NisERuty feapls ohieined in step
subj ect i Hde BR8MNANALEB! yi sobut enyl phenol s obt ai ned

in step a) to an am noal kyl ation. 2. The process

ACCOTHKE frgcéss atkaidinglto clslirareivhereirethBIEF ; Source eised dstema) is se-
st epegbdomse- 15 lected fromi) gaseous BF3, ii) BF3
conpl exes with at | east one of the

2-al ,§y| hydr ox gﬁomati c conmpounds wused in step a), 20

NABR 8&8&';'ﬁy s with hydroxyaromatic conpounds

whi ¢l arBFappplexes iwilh|aj leagbenedfidhe gradeylhyderxyaromatic compounds

reacti orusedrimistep@hs in step a), and iv) mxtures of

BF3 i t hBRJ dopipidxes withdgtimixgarehiatib comppurdsevtietsaretsabstadtially

g‘gLOOf i et %W@@'ted_‘lﬁ’fdeFmeereQEtioﬁ%%naiﬁoﬁséEH@ P AKESS

Corabn oot Y7y AR B R ey ol

sour ce a?%&?épgd?%'a P&t 2, 4, 6- trial kyl phenol s and

4- hal ophenols. 4. The process according to claim 2,

S\her Ehaprobessamicardingabictairo 2, wherirothethydBRgaromatit:eompaunds of

m xt ﬂhéfBFchonB\O%%xéé fiiugdd sﬁlﬁéitan @b@rt@B ?F%sél%éted\ﬁbr?fz,ti,g-l

used . ) nos .9: 1, preferably

at d&é‘??‘“&”@’ 1%9851)%%@???@0& ‘ar at nost 1. 1: 1. 5. The

rocess according to any of the preceding,claing, .

%erw%pmﬁ@%ccawdva}mtﬁ B2y UPES ine r'afﬂﬁrd%tmafa gicatiol o BF in the

cont miture ohBEnwithalipbrticalcelnls iv) whighds usadasife BFs source is at
most 1.9:1, preferably at most 1.5:1, in particular at most 1.1:1.

5.  The process according to any of the preceding claims, wherein the 2-
alkylhydroxyaromatic compound is contacted with the BF; source and alkylated
with the polyisobutenes at a temperature of at most 40°C, preferably of at most
30°C.

6. The process according to any of the preceding claims, wherein the 2-
alkylhydroxyaromatic compound is contacted with the BF; source at a tempera-
ture of at most 20°C, preferably of at most 10°C.

7.  The process according to any of the preceding claims, wherein the 2-

alkylhydroxyaromatic compound used for the alkylation in step a) is selected from
compounds of the general formula |

M/44355
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35 with the polyi sobutenes at a tenperature of at nost
PPB6oogBssi£rably of at nost 300C. 6. The process
according to any of the preceding clains, wherein the
2- al kyl hydroxyaromati c conmpound is contacted with the
BF3 source at a tenpera- 40 t2%re of at nost 20')C,
preferably of at nost 1 OOC. 7. The process accordi ng
to any of the precedi . cl ai ms, wherein the 2-

al kyl hydr oxyar omatj,c c-Hpound used for the al kylation

in step a) is sel teE rom conpounds of the general

formula | M 44355 PH 0 14 25 OHRL R2 where 5
Rl is d-C20-al kyl 2 I's hydrogen, d -C20-alkyl,
hydr oxyl or C2-C4oo00-aFKyl which is interrupted by at
| east one noiety which is @)el ected fromO, S and NR 3
where R 3 is hy- 10 drogen,” al kyl, cycl oal kyl or aryl.
8. T‘ﬁ%éerﬁrocess according to claim7, wherein R and/or
R 2 are each a O -C20-al kyl radical which has at

| easR' orie Cu€hai-Blylyandr quat ernary carbon atom 15 9.
The process according to either of clains 7 and 8,

whergi n iRhydrdgén, @ =211, kydroxyl ¢ 0o@,,.28MyIRvRIcH i8 interrupted by
hydr ogeny \andoh O fofenPwhih hs ﬁé&%&@%@@én&hlﬁ”%eé R is hy-

obt ai ned, i n s?ﬁp ) aj(?su ected to an
am noal K§FP8E"T GV VLR @85? 0. The process according

to either of clains 7 and 8, wherejn R 2 js a radi cal

&t heThe ocedsacchidingdg eleimiti, wheiein Roantter Rcareeachatreee-alkyl
r'i Ngradizak Jasict® haoat leastione 1drtiar oe quatesiaty carbamatoni. si ng

at | east one 2-al kyl pol yi sobut enyl phenol and/or at

$ 8aStye &%&4@%?&&%&]’@9%&9& I?:E{irﬁge'ang It @h%%m R §ya &,-C-alkyl
)rocess” accorgdl n 0 _an | 0 2 s .

The 2ARALANG R oA MLOSP R %@9 o Tl Feyisoblighipherils ttained in step

obt a2)rRi®subipGted fagn amineglkyletioninsiter Ble

2- al kyl hydroxyaromati c conpound of the general formula

10. WTEtieeprBeestabicordingRo 2ithsreof etairhs Z abH-8CRAemirkRT isreardiical other

Whi cliah A5drben fBith i9BEhde8td R Ber@éndlig BItA@BYposkien bon
atom 30 137 The conposition according to claim 12,

whi ch has at | east. 90% i ght o t |east, on
b o1 RPTBER L CBORTIAA =t Rasl one 2k pbiseop EREbngRE andior o east
VannenenMagnich adduct thereof, obtainable by a process according to any of

claims 1 to 10.

12.  The composition according to claim 11, which is obtainable by alkylating at least
one 2-alkylhydroxyaromatic compound of the general formula | where R' and/or
R? are each a C4-Cxp-alkyl radical which has at least one tertiary or quaternary
carbon atom.

13. The composition according to claim 12, which has at least 90% by weight of at
least one 2-alkylpolyisobutenylphenol and/or at least one Mannich adduct
thereof.

14. The composition according to any of claims 11 to 13 in the form of a fuel compo-
sition comprising a majority of a liquid hydrocarbon fuel.

15. The composition according to any of claims 11 to 13 in the form of a lubricant
composition comprising a majority of a liquid, semisolid or solid lubricant.

M/44355
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thereof. 35 14. The conposition according to any of
p#gg(mo553140 13 in the formof a fuel conpo- sition
conprising a majority of a liquid hydrocarbon fuel.

15. The conposition accordi ngzto any of clains I | to
13 in the formof a |ubricant26 conposition conprising
a mpjority of a I|qU|d sem solid or solid lubricant.

4 PF. 0
&mé&rtelpgﬁue ﬁ?&sﬁbﬁ er]sﬁ'g éA’tu?tﬂ Jé&%’t%ﬁél ?rsdacc(){n%osmon
nRssqefingd in ny of cI ainms 11 to 13. 5
17 An additive concentrate for turbine fuels,
10 NAn addifye-contentess for durbine dugds,sionpirings  def i ned in
any of clainms 11 to 13, - if appropriate at |east one

di | u_erﬂtat leas‘tB @B&Flﬁ&rlﬁtﬁta% @éflnegﬂ’ﬁén)p&%la%qg'ﬂl hyes, 10

18. on_.as defined in any of

cl ai s ﬁipptrgprfée P@Pg@t°£8|‘1"$“%”tng nonl i vi ng organic

mat er i df aRRjapTirde at InastaPeiadqiti¥e |1 ght, oxygen, and

heat. 19. The use of a

8. al knd el ofiascaimpositiph pb eefiedtia ingioh tlaignsc bhipols for stabitizng

def i h AfdteRdl |aﬁ‘isfrﬁ\e3a1etlér90f]4 heoxfgdny/ahd heat.
add.W‘é' gﬁééaﬁbr p?epaérq ng fuel deter%gentzg 20. The

se of a C tion co duc
1° e s A 2ok asP B StRL ot B RO 0 e'?’ed n
cl ai @y °I tlaimps 15t43 g5 éé@% gditye a’é\‘!}lfﬂrpfe{?@"f‘% fuel dete
| ubricant conpositions. 20 21. The use of at |east one
25.al R e ofissempositigh pbepdsingadiannichf adauct af@s2- one
Man- 4 Mlylmyldhﬁﬁél%ﬁ asQHfiREd AArE dFXiafm®N PELSSas a detergent

acco 10, for inmproving the
theréma'tnlg'a@’elle'Xd RJOP&% gﬁ\ﬁas ﬁ]esfs 25 22. The use of

at | east one aI kylgol yi sobut enyl phenol and/ or of at
2bastheyse ot leagt ere atiyieelyispbyteayiphensl andienAfat [ppstone Man-

pr ocrisis addurbthereny, ahtainahje by agiredass atcarding de anyef cigims 1 to 10,

addi fo meprbang therthémeal Stagliisy dfeurbmedusisng deposits in

the fuel system and/or conbustion systemof a

ﬁij ' b'i'he use of%ﬁe%gt one 2-alkylpolyisobutenylphenol and/or of at least one Man-
nich adduct thereof, obtainable by a process according to any of claims 1 to 10,
as an additive for turbine fuels for reducing deposits in the fuel system and/or
combustion system of a turbine.
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