1 Method for producing polyisobutenyl phenols Description 5 The
present invention relates to a process for preparing

2- al kyl pol yi sobut enyl phenol s and their Manni ch adducts, to
conpositions obtainable by this processyjand to their use. It is known
that hydroxyaromatic conpounds can be al kylated with polyol efins

usi ng aci diMetRe fal protiscinPpdlyisibatetyppénodd kenyl phenol s. Thi s

Fri edel - Crafts al kylation generally 10l eads to m xtures of alkylation
products, eggﬁ tlbne al kyl ated products are nore reactive than the
unsubsti t ut HEr | ng products. In addition, when hi gher nmol ecul ar

wei ght al kyl ati ng ents are used, fra rrentatlo s fr tl
occur b&t h 168 W?F@”b’gY‘if‘t‘BP adlates RPTORESRe APRRNA Pk Btﬂe dhEnel

product mi andteeigfannignadskcledrserpesitansostaie @r@(lﬂ“? PEASESS FstEo theyr yssy
many industrial applications, such m xtures are unsuitable. Rather,
products ofy ideﬁcbvmetﬂnacwm@aﬁonmicwmpdunu@m mblirgiated with pulpslefiisusirgn i n
defined po%cﬁi%%lﬂiﬁtor;ﬁéﬁéré g8l alﬂ_ @ﬁ@rhc@é/ Thisiied@irafslalRylatibncienerally
pr oper tjges, ur'ég' P k14t Qﬁcﬁh@%&lh@d%‘i@du@fé@r& hBF@ileIaMtwe

reqwre |g ﬁ?JHaOS

radi cal s,

There is t y@ﬁ'B? %@'@disﬁ'a'r g’ége ﬁregﬁ%[ﬁl Bé’n?"ﬁ(;gg e‘h E} 19
of polvyi somﬁf@rﬂmﬁﬁé’ﬁﬁ)ﬂgwﬂﬁﬂ EFPdHFteS%WBHP%‘H%tW’dE@ £PPpie 80

2- posi ti on generally oftainether positions of the aromatic (based on the OH
group) .125CB- A-1 159 368 di scl oses the al kyl ati on of phenol wth
monool ef i nifer pAny RitbEiakdpslidatibns, sich raigmdssarb ansuiigblepRather, produsts ghties:
of from 70Gik8 <34 oﬁ% Wﬁé%v@‘%@ﬂleﬁﬁ élstﬁ'le‘ drfif RBATEI i RioRASar required.

catal yst, &éﬂ.e%'ih Ex %%%%E sLBdh AN b £§E§.aﬁ1@§reldaap
b OR el

;IhEyIr:?ﬂ];;an%b@ %wre H 18\9 cﬁgc?.l a@m{%g?\?glﬁﬁr cﬁéals aad

mononmerdd hRAhi§ eﬁfpré‘Q ec'rkﬁoé O'E 5%? a';ﬂﬁ t €,
in the pr es@ﬁ%sewt’df?h gm%fmmna{ﬁspn&ép%sq?um SW‘B ghecaddiygnally
al kyl at i on substitutedin the Reposition and/piflghas positanstad t@@mr@a@ (basagi anrthe OH
et hyl ene i greugder to obtain substantial ethylene termnation. The
yi el d of aI kyI phenol is only from44 to 64% 35 US 4,429, 099

g: :?lpgl 5 so ut en g @Etictes PAECAIR)atiBR o sHERbI \klkﬁl%?db‘ﬂ#iﬁlé'pﬁlymehb alkylat-
ol ecul ar gﬂleﬁ\ﬁ}éerﬂ e&ﬁar%é@ﬁs?@‘é%ﬁﬂgﬁgggg O!?U%lﬁgso AYiridEride- %Q
to 75 ooo 3 HEAEPLIIED G PR asTEIaIER in st BT oS 9@%‘%

40 WO A- 94/@39“3’9 mide®hes a process for preparing

pol yi sobut enyl hydr oxyaromatics. In the process, a hydroxyaromatic
conpourgh i SU$ 6238688 distibses uroyessdtnaligtating BerRenéahiengl aad naphthol with
nunber - averggeidins estipsved $emghtmes havingraitledst tved Biifomaidms pprpferatilng  at
| east 70% V;icf%hteﬂ@ NR theLprabdRb bPPorbR tribiétderss d dﬁhtél*ﬁ BYT6re ecakydtioaneac-
ﬁgln'?: gnggk;roﬂt @g%le?ﬁg #{%‘@ has'f3%e 1aciet Wit et |é"jlé<l)‘{ oftler Rotstah dLibstarttial
trifluor one‘?tﬁya\?‘f@\gﬁﬁr?%%ogsgﬁ %&gﬁgmg@%ﬁgﬁé a‘fr%' tg |6£e‘\¢’es

Specifi®ally, in addition to 2 trifl uororrethanesul fonic acid, the
BF3 conpl exd$ 4420 Ro9riseinges tae plkylatign i spensl pesubstitited hendiewth ar e

used. Kebis{polyisobbisraibenagie arrids(PalyisshutenPlblenranebaving nlecsize weiphiEmf)
teach the Ursn 8pprBtF00 tsl5@ 0Oy br fﬁfnhmmae 1680 t2I75:000y Barhié ofthe asialygtstdis-
and the Pl Byphanad Bpaaéddcgpsg(ézq.g)p or 1:1.7 (based in each case on the
pol yi so‘{but enyl end groups)

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 (c-olefin) in the presence of an acidic alkylation catalyst. The

45  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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The present invention provides a process for preparing 2-alkylpolyisobutenylphenols
and their Mannich adducts, by



The process according to the invention enables the polyi sobutene
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The term “alkyl” also comprises substituted alkyl groups which generally have 1, 2, 3, 4
45  or 5, preferably 1, 2 or 3, substituent(s), and more preferably 1 substituent. These are



pyridazinyl, pyrimdinyl, pyrazinyl, pyrrolyl, imdazolyl, pyrazolyl,
i ndolyl, purinyl, indazolyl, benzotriazolyl, 1,2,3-triazolyl,
1,3,4-triazolyl and carbazolyl groups. In the case of a substitution,
t hese heterocycl oaromati c groups may bear generally 1, 2 or 3
substituent(s). These substituents are gelected, for exanple, from
al kyl and the substituents 25 nentioned above for substituted al k){l
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35 The aliphatic alcohol is preferably selected from Craral kanol s
such as net hanol, ethanol, n-propanol, isopropanol, n-butanol,
sec-butanol and tert-butanol. Particular preference is given to using
met hanol . The pol yi sobutene used for alkylation in step a) preferably
has a number-average 40 nol ecul ar wei ghg M of at |east 100.
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polylsobutene 5For the al kylation _in s fe Y to
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Suitable polyisobutenes are, for example, the Glissopal brands from BASF Aktienge-

30 sellschaft, for example Glissopal 550, Glissopal 1000 and Glissopal 2300, and also the
Oppanol brands from BASF Aktiengesellschaft such as Oppanol B10, B12 and B15.

Processes for preparing suitable palyisobutenes are known, for example, from DE-A 27
02 604, EP-A 145 235, EP-A 481 297, EP-A 671 419, EP-A 628 575, EP-A 807 641

35 and WO 99/31151. Polyisobutenes which are prepared by living cationic polymerization
of isobutene or isobutenic monomer mixtures are described, for example, in US
4,946,899, US 4,327,201, US 5,169,914, EP-A 206 756, EP-A 285 053, WO 02/48216
and in J.P. Kennedy, B. lvan, “Designed Polymers by Carbocationic Macromolecular
Engineering”, Oxford University Press, New York 1991. These and other publications

40 which describe polyisobutenes are fully incorporated herein by way of reference.

Depending on the polymerization process, the polydispersity index (PDI = M./M;) of the

resultant polyisobutenes is 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
45 distribution of the polyisobutenes used in the process according to the invention has a



9 2-heptyl, 3-heptyl, 2-ethylpentyl, 1-propylbutyl, 2-ethyl hexyl,
2-propyl heptyl, etc. Preferred Cl-C20-al kyl radicals are isopropyl
and tert-butyl. Preferred phenol s which have a branched al kyl
substituent in the 2-position and/or 6- 5position are

2-i sopropyl phenol, 2-(tert- butyl)phenolg , 6- diisopropylphenol and
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35 are each a C-Cy-alkyl radical which has at least one tertiary or quaternary carbon
atom. Suitable C,-Cao-alkyl radicals which have at least one tertiary or quaternary car-
bon atom are isopropyl, 2-butyl, sec-butyi, tert-butyl, 2-pentyl, 2-methylbutyl, 3-methyl-
butyl, 1,2-dimethylpropyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl, 1-ethylpropyl, 2-hexyl,
2-methylpentyl, 3-methylpentyl, 4-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyi,

40  2,3-dimethylbutyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3,3-dimethylbutyl, 1,1,2-tri-
methylpropyi, 1,2,2-trimethylpropyt, 1-ethylbutyl, 2-ethylbutyl, 1-ethyl- 2-methylpropyl,
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radi cal s i sseivamal aoyBnthar reactiondn stae bbmak genesgllydaite nl@eﬁﬂ%mr@@m mﬁhbe
subst i t g@nt brooglités thetmaarkétydr ogen. 10 Secondary ami no functions in the
context of this invention are am no functions of the fornmula HNRARS

wh h
R e B
g

from hydro alkythy roxyaromatlg compound with the BF; source and the alkylation with the poly-



15 cycl oal kyl and Cl1- C20-al koxy radicals which may be interrupted by
het eroatons sel ected from N and 0, and/or substituted, in which case
the heteroatons may in turn bear substituents which are preferably
selected fromH, Cl-C6-alkyl, aryl and heteroaryl; or R4 and R5
together with the nitrogen atomto whigclp they are bonded forma 5- or
6- menbered cycl e which may have one or two het eroatoms ?el ect ehd frcg:m
N and 200 dRPurnesube?- @1&¥'@dirwawt'09%9%"dtfﬂ?3b%5 the B
radi cal s. |soumsditailover erperaiireRs atmpsb?®e, prefesaby Of@ﬁmoﬁbl%GOar yl

radi cals. Aryl and heteroaryl radicals have, if appropriate, from one
to three s Uhﬁztﬂehbt%ﬁﬁﬁstﬁﬁ P thpsibally Sdrric out atmdspherid pressorey butanaly slbe be

af or emery q(%@[qja g{h, Kar et Rk ¥les&lred! Koxy radi cal s and pol yi sobut ene
radi cal s. Sul L{g 4 R5 ragl cals are, for exanple, hydrogen,

net hyl ro ro
sec- )l;ut yl h{r@ﬁqugq p&f aﬂdlg he %éaﬁorq gﬁgﬁ% Is iff Bﬁ%tﬁé qun§8R§rﬂTﬁyHow-
saturat ed, 9H§5ak W&@@H pd & vag a@ﬁ?‘ﬁ’cfo iRy faaras H\?&c"f"@gh YR

cycl opent v aromatic eresepnd ingbakance ergn §gitionq 3dd the BEs st ag-gaseous B,
napht hylq  tas aredddiriodras anyikiure with amgidohnbyasaieptribediabseen and finaily kopddipe,
pi peridyl, goyisabutenanitkepiseimsubgtancdbr iBublutidn. dhe oegetiomeiay bé terinnated by
forml a HNRﬂBénsVﬁflaﬁ RIkBAMEoRE e Nelhanal. P6H WaRkYp, MRy id 66 ieflected Rith
for exanpl g, B( r\@ateﬁsulyrlo@ )!ﬂﬁ'es Qﬁé?ftﬂé’)éb%mc’b%asé mrwg@m
nbutyl am ne roﬁ é(r AP oy F&:d h%[g cﬂ'q'na ‘3% ik 2dHdfe solven

pentyl a m ne, cyc open io exyl am ne,  ani |ne
and ben ﬁm‘?ée 35 Sui tabl e corrpounds of t he forrrul a HNR4R5 whi ch
have excl u3|vely a primary amno function and in which the R4 or R6
radi cal is e 2blkylpolyisehiuterlylpiRnais obtainpe incsten pt o thepyroease 20caiding Foliieom
and/ or subsihvantibe dreaguitablé for agnutitptieof iIGHSIE alicativndiapd especially for stabi-
C2H5- O C2H4iizidhon@ify Srg&Rit mbberdiHbairsR iHa-aatidm3diSigMBxygen and heat, as fuel

n- CAH3- &y CAdRiitvES., anh@ts@%‘é‘?ﬂt&#me@?ated‘i@'ﬁg 1e7pawﬂ3n ﬂaf)fuaﬂﬁt rté Hereblifelds

Sui tabl e cogpay sy {on&i@@reﬁ% SheRtnd

secondary am no function are ﬁr.POI' exanp e am ne,

di et hyl am ne, rrethlet amn dIISOI’O

di i sobutyl a-FHer?ealkﬂ @/W argﬁl%gbtaﬁisgﬁéﬁ?p %) ea‘?’f??%g c%dméqo the

di pent yl ani iReentign n@y@paﬁmﬁ@ted tn ayamispalkyigtionrs sep bh?wéqﬂzﬂ%mf ERfCHeN.
and di p2enySdieblecqro®ssestbt prepaingmolvitobuienylprenpbeantainingMRareh adrusts are
have excl uskro@nyn grimtetdasge skifed i the Aot aendssodbadnfonaxarhplé,lie ER4A-Gnd
R5 radical ggie1mapio o503 ndivealod/28ho4 ivhidhaaré fllig ncorbyiterhdpyin bl evad
het eroatomqr}g/%’q ubstituted are, for exanple, (CH3-0-C2H4)2NH,
(C2115- 0- c21- 14 (CHS 0- C3116)2NH (C2H5- 0- C3H6) 2NL- 1,

(nC4H9- 041 110- C31-16 NH.
10 Sui t8b1 o SURDGIHRE BEEP L HGE ﬁﬁf%usmﬁm%u%'ps peﬂséﬁq gt

t oget her wi PrRAYGH &f ﬁ*ﬁ"ﬂﬁ%‘ gnoffhoaeneslipmesR vwhere Br i %ﬁ%& kV'dPﬂ'P%f apd R
6- or 7-nmenbéyddgeryd esmrf@ienmglm thg pelvisotiwaneradutalnm Produde pEeP T om
N and O andpoumgs biths gbsdraltforimadh byre ose wheve Riiis 2 By-Ea-aliiyl radizabBhich kgs

r adi cal S armeés@bn@véﬁrW@qumémaD} tstbteatom. peri di ne, norpholine and
pi perazgfe, and also their substituted derivatives such as

N- Cl1- 05 aI Kk
conpounds o%%? S#'ﬁ'%é%ﬁ&mﬁ@ %%acﬁ Td[]é(t ri@aﬁllrng&ea d }ﬁ%ﬁ: S:J?d;;t
have subst i Dl d?é’&? oy Erogpoy er n

di al kyl enetlpa%trw\ﬁ@g"nqwm@n W%#@ﬁb@%ﬁﬁ Oaﬁde? qepndangamino func-
pol yani nes tinnc Alsapossibilg is- the reagtian ef tike teaption Riediic otﬁalp@d @rid,eua) with aryad-
ol i go- 40 pdalcyetpripianamines wjth porekigebyriey swihi aydexatyderiiarinee sg.9. triphenyl-
consi sti ng Méxahydolidzineg TR requtioh &y a4 nefdredno Aeredbd|Bwas theamnich reac-
preferably gdom 2 to 6, ethylenimne units. Suitable such conpounds
are in particular n-propyl enedi anine, 1,4-butanedi am ne, 1, 6-
hexanedi am ne, diethylenetriamne, tri et hyl enet et ram ne and



Further suitable conmpounds of the formula HNRARS are the reaction
products of al-30 kylene oxides, in particular ethylene oxide, with
primary am nes, and al so copolyners of ethylene oxide with

et hyl enim ne and/or primary or secondary Cl-C6-al kyl am nes. Preferred
conpounds of the formula HNRARS are 3- (-phl met hyl am no) - n- propyl am ne,
di [ 3-(di rrethyl am no) - n- prop

di [ 3- (di et Hyetaf 3%'? }{C]f@ﬁ%dﬁayd’edf RCHEPRS, FImRts T ReP A She
di net hyl ani 8, tﬂ@l*aé‘@hw ranlﬁmﬁés ofcfpamalqﬁhaﬁgzﬁ iasearaibrmalianyes; It b appre-
di cycl ohexydéiatsd treat gpseous Faraiaidehydei mar alsh beeysedor phol i ne,

di met hyl nor phol i ne, N net hyl pi perazi ne, HO C2H4- NH2, (HO- C2H4) 2NH,

H$C- 0- (CB"Z)QmHE% arhiRés ﬁ)ave(a@lé%%t?uﬁg"@lmaw StdaYbRRe} drhidBifiretion. Primary amino
}\Ir :Ve}\lgy :\Ig'[]et E‘lg]rr‘f (Hfﬁﬁéﬂh}ﬂ/é?ﬁlm{ LRNgHhe n@ﬁons of the formula HN?&W
Parti cul arI ﬁ n%%’“ﬁ”% rg%?a%d“??‘ %ga@gelpg o %—!ﬁﬁhﬁ@hg} 3Rl is Se

3- (di met hyl 8 8¢ 9‘? ﬁgr ?%"T"rret hyl ani no) - n- propy! ] ani ne,
di mret hyl am ne, di et hyl am ne, ethyl enedi am ne, di phenyl am ne and

mor phol 1(e. SecoBdany amieo (une.tmns ihihe cortextioh s imeangien afe areiae funetipnis f the
formed. | n penaa#NR*Rhivieleshe RhaveR’® fadicels oheeachaetected froimgubstiueriibe

wat er of regféd gn ARfodkh, renoved during the reaction, at the end of
the reaction tine or on conpletion of reaction, for exanple by

disti |l at! Ofhe ROSARAUBRUR Yo prkRFa y%fé éa‘frcrn?ﬁyar &, €2t g g%mded by
heat| ng he r %{¢ e (%‘- @(o g dg: I neclgtepr é?gtt'lef%pda%?n Nt s.
Sui t abl & 3 8?” S Whi ch
forman az e'SFtPB emyy AR @a?%qmra?‘l’aftﬁ‘l‘teﬁ'd@@’ Bﬁ?qtl e{%‘?ai?m%‘aw L
boi |'i ng poi brargubsiituests wipelt are pinferebly selgpied fre B Lodterdph 7Y 298 AEL ar e
paraf fins, teaytoeRiacd Bf togbtheowitt the sitrogen aiopete whinhithey argibaedes form a
xyl enes ands-oretveeberet cadl& whiah erasthiaes one dritwo hbteroatdmgyseldaied fromg N dnd-
drocar bogs. O|dhd%%%ﬁb§|tute& B ofies Y af thite G,1G-aNall Ridicals. IneREiltibe R ahd R®
carried out, agotbgg TR LAY HEro i FicaR! A eraar@rr%w@h%éf iftepFdpf-

boi I'i ng poi r&% %\% Batu tsa&?&tte 'l“or%I(ar{\]gg Wﬁ%&r&&? th}é’%ffc?é-

and azeotro

the water o ep ga@?ﬁ QYC ggsaé\.‘i‘rpé’ éﬁolg ?H%Fagfcg&e in the
range from75 to 200C, preferably from 80 to 180C, and nore
preferafy BuitableeR: R esiiqalsoare Sor @xampisn ydrogren mekw/, vk n-r5epy sae-Pranyl,
i's renoved abpropducbatylpseligylr sec-tuyd, terbbpipl; atpenybartdavbexyb Shé- ardidced
in accor danﬁ'@m\bfbfelﬂ shfifatb@WeiE sttrabi drlar@nét@rm&roaam Bstero2idsuchbl e

reaction teegl% BvcidHakyit anMBRYE Ryijieafioheftaifl haphlye fetahyrofrdrbe
range T1om B ?@ v B 508%”'*02&8’9@”%@8’&@9 o b0 ! °2é8?ff a

for exagpl e ab

preferr enbodi nent, the NManpich reagti e, renoval

wat er of reﬁ%‘fﬂb@rﬁ%@ueﬁ??ft%lfOBU't"aé‘(NRaBoWF‘C%Fﬂ’& E’rs'ivﬁlyﬁrpé'g?m%mﬁ?ﬁd a
t enper at ur efuptticaissetforempiss ethylemite. GihylEFNR, nm@wlaW@ HsoRFORYRRMiReS, n-
sol vent's, pbatflaminel izobutylamine, secytiLéyiarsine tertrbutylamie, periylamine, bexylamine,
azeot ropi Ngcygipehtylamiis cidishakgaminepatilinerand bepryidnsin@bl y carried out in
such a way that the reactants are conbined within a tenperature range

between 10 3 (unt foftRfih RINREE Whih Wadd bRIGERES atpemwé\h%e

d of

range and s ueé'?ﬂ % h
distillativ éﬂg‘&{}" %’P'Cﬁﬁ% qrtF? % reaél:f)zﬁlg}ﬁl];aLdj \EE&!‘J'%&QUU & By i]l?l
reaction capr e&i""ﬁﬂ@’ aNAE@E ubsTIuted AR, § #HGTQS% “CaHirNR,
pref erabl y €HofrCiHs-NHe Bolt-GrflsHaNb2inCqpkrQ- pd"Lﬂ'Wz Fofety-NHa Hblcé"rr‘wl'?
of al dehydeandiH@-GHgdlHrom 0.5 35 to 3.0 nol, preferably from0.5 to
2.0 nmol and in particular from0.8 to 1.5 m)l of am ne, are used

based on 1 Qalab@co%ﬁp%hhaé mﬁé/foﬁﬁaawmamﬁiepha»fé@,@auameuym@c@{d@geaamo

accor ding tgLje J0 d )}jrﬂﬂ & ddthyirbibe, Rt DG phenol s
whi ch bear ranr grrg %aﬂ{g)irlamme usolyu%ﬂammrfé %c— t?rf%ﬁ'h Qﬁeﬂ%%?e{mme

ropylamme liSOpro



45cal which has at | east one tertiary or quaternary carbon atom 1In
particular, the conpo- 14 sition according to the invention has at

| east 90% by weight, nore preferably at |east 95% by wei 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 sobutyenyl phenol s and their I\/annl ch
adducts obtai nable by the process according to the jnventio

al so the i riliranty Wn%&WFN'%@W‘&?@”@@W'&%I@Yélﬂw{aﬁ'{j@ow prfe(')"?’"
stabi | i zi nggmiosl i vi ng organic materi al agai nst the action of |ight,
oxygen and heat. For this use, preference is given to using

2-al kyl pol ydistabietcompbiind ke fomilid ANRF R wikchaksextiosveph sakindbryhanieo a
branched; alggy, tloﬁ'éF?& WhiEhel A B RS 2adit bie €¥ah kY r8dicals whih BRShieron.

These pref G,k Yy Ao Waky rﬁ%H e sm{%e'ayé %&%fﬁaw RIRELCH)NH,
SORRT o e ig;}% DL e (Tt Gy
d

2, 6- dllsopr
ucts. The nechani cal,

4- pol yi sobuf 9#"bh§h'o O%HB){
chemi cal and/or esthetic properties of nonlivi ng organl c material,

for 15 txarSuitablefcompasidsas therfdrmusa HN&R%in avhichdRirand &° iegelter with & nifo-
reacti on ofgdnizidrh fo akigl Eeyardbdreiat forhe 5, BosrSememberies cyglovbiah hgs one
mani f est ed @‘%N ﬁétbﬂiétd?ﬂa seflctscOtéth Atdriaro akd ﬁlﬁiﬁ bé elitssatutédbydne, two or three
enbri ttl emen rga%éa%fér@' for SeAtHid, 'pé 5&5* ¥ pidbiild, hiRshoRRREHbE-ONS

‘i
“N’Q'nﬁ.“cﬁ"gﬁéréi"ﬁe ?%sﬂi By dpa‘* L e

of orgali ¢ RefYpeEho f’ I i ght oxygen 20 and heat. This is especially
true of 2-al kyl pol yi sobut enyl phenol s ang Manni ch adducts t her eof

whi ch have Suitablgreompgundsiaf th estp mayla HHBR wiich are intersienied Pyl aadiar bave

6- posi t i on. substit@edptglertisals sedalylancgdimmines! diglkylenattirmines, fiatfylenescous
l'iquids at té@ékﬁinb@ﬁﬂitﬁpd?&lkﬁr@%ly@aﬁhe%hecreéml@oearsjdlmlldybnhrimr ipqrastioe
i nto t hey mMaLediigdl olfdlydthyhihéd, Féf’eralﬁl ¢ BB GRARARSY 8bnksidtihg b frddviRes!.
-glj-gﬁerzala: l;ylﬁg%éf 96 r‘3l'?1y2l Bg?[&@b%cﬁ'@ e‘? rabl{ & ﬁqz'\{%“éﬂﬁ leﬁlqﬁir%rﬁtsa&ﬁt-
concent r at i DI 3{° ch C[? e{nooag@c %o’?éﬁe[n &a% h'gmﬂﬁ 6fdto
O egia RS AT e o&% vl an
parti cul ar al$mﬁhﬁmathﬂam Arogluss whicyhave ﬂié%?éﬁoﬁﬁpr t“ﬁ?éy o spsANdarpaniBpifac-
bef or e, 25 urtiongfoo examiple B-(divethyleodnmin-rrapylaoine. N, Nrtym@hglaﬂwl@nenh@remﬁafﬂ N-
refers, fordietkypshyienediamineane NN, NoNepraasthyldisthglenétriarsinei iikevise suitable

| otions, phakiMeabdiamme. fornul ations such as pills and suppositories,
35phot ographi ¢ recordi ng rrat erials, especially photographic

Toesar o | 0 AR c%no% 3 Rl & BRSRE ard S &ioﬁ%&o‘ﬂ:ﬁﬂs%@'sl-

mneral_oils

| ubri catg ngkyzﬁr\esox'dfaﬂﬂr:’?ﬁ @P%?swe %%ABW%@ a\mﬂ'?eéha% % %opo[ymers

stabilized fotweloﬁ'ﬂéﬂ‘t'q’\?@‘ HPiNe AP PLPYIMRRY AgRecondany Py e A&YigMingsno-

or diolefins, for exanple Il ow or high-density pol yethyl ene,

pol ypr 040pyirefesred Icbmpaundsa iHetoremuta INRERT aré Sedimetiylamindykpropyneine, and

al so copol ymr am@‘thytmao) mproﬁy:}alrmﬁe ﬂﬁ3—(ﬁ'eth§rlaﬁ1Mb}%ﬁ-ptﬁpyl]élﬁn@(ﬂl[y-r(rdin'ﬁthyl-

geﬂfa't ﬁy st §D; iv fg&i{l%‘lg Eigﬁ‘5 3?41“1? gi- IQ-E;{O{% mﬁiéedl%progﬁgnr;gllee

st yr ene- but rqé%h it i |p e”g d ﬁi

ma%/hacryl at% E'Et;? RETR~ )7 H {)‘%Ef E:Sz %b

styrene-acréd HakiNHzi qilgthﬁlgpﬂgemypatflgthylerieietr mine, N N-dlethylethylenedlam!ne

acrylonitri m.es,rwm “fettameshyidisthdenetrionsias aes pofyathyjenimines.

- et hacr40 at e- but adi ene-styrene (MBS); hal ogenated polyners, for
exanpl e pol yaridiarlyprérerrédieomptiuindy birthié formURMHNIR® pad 3 (dimythylskeine)-n-

fluoride ang aisfin& U8l IdRS)&Rbropyljamine, dimethylamine, diethylamine, ethyl-
enediamine, diphenylamine and morpholine.




5 polynmers which are derived froma, 3-unsaturated acids and their
derivatives, such as pol yacryl ates, pol ynethacryl ates,

pol yacryl am des and pol yacrylonitriles; polynmers which are derived
fromunsaturated al cohols and am nes or fromtheir acyl derivatives
or acetals, for exanple polyvinyl al coh@{ and pol yvinyl acetate; 10
pol yur et hanes pol yam des, pol yureas phenyl ene et hers,

pol yest er s, Ingbg (Mannishhzaastion, yaiey §fﬂeﬁ@tﬁl§‘ds oFBed:dn general hisd enoyrg from
pol yet her kiaeceastion WidurecBhe wajerefmpaion mm@emﬁm@\rﬁd@b}nnwesre@@pm atéhp
wi th the i nygehéfithereatidn tinears dongllatide ofleactoat fongzarspie by distilktitry. dAdvan-
resin coatipgeoustli, HRAIAEIET réeRBbn B&IFbe RARYYI bERédling @Rl reagdn mixture in the

pol yuretgh anﬁr Qé]?cre'c?ggeoti%aﬁa g@mé e5itanie A2ddtRBhg dgBhts Bl 6t e&brtnblét Srganic

vent v sty e e A bl B e e v

pol yur et han'8§ poug Bé”a Y0ci al |y thernopl astic pol yuret hanes. The

2- al kyl pol yi sobut enyl phenol s obt ai nabl e by step a) of the process
accordi ng t Bartingaiyrsuiable argotppingaosnis erecparafies Penzene G edviaramwics.dn e
advant ag®ouparticiaritbladres xglendsiarid raididietsi of alkylarodhatics with ol ercthigh-toilieg) hy-
det er gent s. drbBarbdia) M §éheddl AHe el &f t7e whtsy birehotion Gesmaaydup beantempera-
obt ai nabl e fye @h%ﬁc&}eéaanampp%ﬂﬁﬁg tSHRVofh BolhCoftialeditElhg SglerlBelof
their conpog talzlg&%,?% Ay ank ?%%ngﬁga§é“tt abl'e as a 25detergent

additive in r| can I Ons. The i nvent | on furt her

provi des_a fuel conp05|t|o risin of a

hydr ocat®onStitabie tgrgeraugs g‘fﬁ] mpva) Hgthﬁ “g'?%&?? "s%ﬁfﬁ‘ fofure
and/ or a Madisiteererindbe Enae E"@'I’“ 7530 2§9C, prefargh) Y B'I” Ode A8e ? cb'f‘i’@ﬁ'ol s
obt ai nabl e prefaadyindbes aageifrom 8o 15&%Wheorth%m€ter geactnrimeaevediaiuct s
are added t edubei prassuse, théeaipermtrephaiedo ablrgdused inctcedrdancemwifctbe lawre

fuel s and dira®bilihy &ntperdtreespeci ally from gasoline fuels, in a
concentégtlon of preferably fromO0.1 to 40 000 ppm by wei ght The use

O e 1nve .gvogé lJmLag&g 3t 68 )an ﬁ%& ofaB i i MRaHHec
??rglrjgtvznéﬂtf ﬁ%@ e iin as°€é$1ezo°*f> ﬁdo??f Seig 2pytsc,
i nto which FW%&@"%K‘?H&@' fer ati on, i nternal conbustion

engines. In particular, they i rrprove t he stabl I | zing (in particular

t he ant pBxi theenpriefeaed efbodirient e Metanictr redctonmgd theoemovalef thefwatereof neacor
oi |, and al g§éh dreTaMict @aBattapoutamespheric ptebayre BRY a termbratarer cfdboGOPCiel
consunpti ong %xﬁ&$%°ba&|aﬁoutt1|3@°@r\rﬂlﬁ%ﬁﬁlc'sﬂlv&ﬁ@ srafabhf tolsRe, iehéior

i nventive 2;glkul Balads SRBUL & AabliG feallRH GlRrerslhErfled Byt

fuels for '”p”’v i 41 L?ﬁi e Enogne%y@(tbaé%ﬁ aaewgenww
agmm for) e G TS i
o el e o e Jlé;?%w L B s bh SR ot

contents art® thatawparaté@rrﬂq#"@dé@r the digkillativsy "efr@ﬁ’é'rqu Hegvaterigf reapH%n

I nvention further provides a |ubricant conmposition conprising a

maj ority of |ngthé Mamhidh restitn ceptiédlowt underibi),henhetally tamt0,5 @rid mbks preferably

det er gency- ﬁsﬁalo\/@toéﬁ@%t arff in phrtic@asfor? 08 té’-@ | falidehged) whe ajsb praan@b

and/ or 85 Vo i 3@%%3% 5 107 D5ncBRY PrfREGlar RES 0. sﬂmenns M of
i

S?QE."FIUJ’Q%@%%? k! BRI 2Ry Phue R e LS ™

conbusti on s%/st em of turbines, as are used, for exanple, as air ﬁf t
engi nes. Th&he pRReess assordingrte fheriaventien imskitalle,firstyder alkflafinginhengls wpic
conposi t i onbedriaciTanshed alkykssibatituent i the 2fpsitiort prd/orf&ipesjtioanrively high yields,
conposi #f onagsalde it pidpasingktamtch addlicts thereof. The invention therefore further pro-
vides a composition comprising at least one 2-alkylpolyisobutenylphencl and/or at least
one Mannich adduct thereof, obtainable by a process as described above. This is pref-
erably a composition which is obtainable by alkylating at least one 2-alkylhydroxy-
aromatic compound of the general formula | where R' and/or R? are a Cy-Cyo-alkyl radi-
45  cal which has at least one tertiary or quaternary carbon atom. In particuiar, the compo-



The turbine fuel conposition conprises a nmgjority of a liquid turbine
fuel which may, for exanple, be a turbine fuel customary in civilian
or mlitary aviation. Exanples include fuels of designation Jet Fuel
A, Jet Fuel A-1, Jet Fuel B, JP-4, JP-5, JP-7, JP-8 and JP-8+100. Jet
Aand Jet A-1 are commercially avail ablg turbine fuel specificati ons
based 15 on kerosene. The accqnpanyi ng sé ards re AST DIH1655

DEF STAN 9sittpn acgerding to thejnyentioniias atdest $Q1e Py pigiah "&ﬂﬁe Hff%l{? ;aah'ﬁas
ker osene f re% byweight) pf at least eoriR-alyyiealyisplutanyphanol apdigr atjesst ong pagnigh ¢
JP-8+100 aradottith¢racfy turbine fuels, as are used, for exanple, by the
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corporated by way of reference.



The invention is illustrated in detail with reference to the
nonlimting exanples which follow 19 Exanples Conparative Exanple
1) 5 Al kylation using BF3-phenol conplex as a catalyst In a

21f our - neck flask which is equipped with stirrer, thernoneter and
droppi ng funnel, 65 g of o-cresol are digsolved in 20 m of tol uene.
Then, 11.
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CF3-S03H as a catalyst In a |Ilfour-neck flask which is equipped with
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Suitable additives which may be used in the inventive turbine fuel compositions com-

prise detergents, corrosion inhibitors, antioxidants such as sterically hindered tert-

butylphenols or N-butylphenylenediamines, metal deactivators such as N,N'-

disalicylidene-1,2-diaminopropane, solubilizers, antistats such as Stadis 450, biocides,
30 anti-icing agents such as diethylene glycol methyl ether, and mixtures thereof.

Preferred additives a) are succinic anhydride derived compounds with long-chain hy-
drocarbon radicals. These may have further functional groups which are preferably
selected from hydroxyl, amino, amide and/or imide groups. Preferred additives are the

35 corresponding derivatives of polyalkenylsuccinic anhydride which are obtainable, for
example, by reacting polyalkenes with maleic anhydride by a thermal route or via the
chlorinated hydrocarbons. The number-average molecular weight of the long-chain
hydrocarbon radicals is preferably within a range from about 200 to 10 000, more pref-
erably from 400 to 5000, in particutar from 600 to 3000 and especially from 650 to

40  2000. These long-chain hydrocarbon radicals preferably derive from conventional poly-
isobutenes and especially from the aforementioned reactive polyisobutenes. Of particu-
lar interest as additives a) are the derivatives of polyalkenylsuccinic anhydrides with
ammonia, monocamines, polyamines, monoalcochols and polyols. Polyamines preferred
for derivatization comprise ethylenediamine, diethylenetriamine, triethylenetetramine,

45  tetraethylenepentamine, propylenediamine, etc. Suitable alcohols comprise mono-



20 100 m of n-hexane are added dropwi se at from19 to 25C and
stirred for a further 16 h. The reaction m xture is washed once with
5% ammoni a solution and three tines with 500 m of nethanol, and
concentrated on a rotary evaporator at 120C/5 nmbar. 5 200 g of oil,
according to 1HNWR a) (in nmol %; 20%)f17ar omatics mxture, no
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met hanol anidcasp@rhted hevd ereldirencel | of net hanol and concentrated on a
rotary evaporator up to 160C/5 nbar. 35 958 g of oil, according to

1H NWVR zp (i suiféblyadamivedé)ar@Maneish a@hfdsobhich are different from the inventive Man-

365 glr te . bg; yglgi ,_M{SSQ%!,H 3;%?%;!5358 Q%;@&F;alﬁgd in@é%?pﬂéwm&?\zgh%act%%r@ﬁl%c
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addi 40t onal % or p?l?yammes ey ;?e pgreierabli (ﬁe ré’acﬁ 5\' uctmls%bgtene-

(i nventive)™M®
substituted phenols with formaldehyde and mono- or polyamines such as ethylenedia-

25 mine, diethylenetriamine, triethylenetetramine, tetraethylenepentamine, dimethyl-
aminopropylamine, etc. Suitable Mannich adducts and processes for their preparation
are described, for example, 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 composition comprises at least one 2-alkylpolyisobutenyi-
phenol and/or a Mannich adduct thereof, as described above, in an amount of from
0.0001 to 1% by weight, more preferably from 0.001 to 0.5% by weight, in particular
from 0.01 to 0.2% by weight and especially from 0.01 to 0.1% by weight, based on the
total amount of the turbine fuel composition.

35
The additional components a) to ¢) and also further aforementioned additional compo-
nents may typically each be used in amounts of from 0.0001 to 1% by weight, prefera-
bly from 0.001 to 0.6% by weight and in particular from 0.0015 to 0.4% by weight,
based on the fotal amount of the turbine fuel composition.

40

The application further provides an additive concentfrate for turbine fuels, comprising at
least one 2-alkylpolyisobutenylphenol and/or Mannich adduct thereof, 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.



8.5 g of BF3 are then injected and 1500 g of polyi sobutene (M= 1000
dalton, My,"/ M= 1.6; dissopal (r) 1000) in 200 m of n-hexane are
subsequent|ly added, in the course of which the internal tenperature
rises up to 30C. The mixture is stirred at roomtenperature
overnight. The reaction is term nated ugg ng 500 m of nethanol and
washed 5 wifth 11 of nethano nd concentrate ar evap t
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2-met hylphenol Exanple 7 (inventive) 15In a 4 | four-neck flask which
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n- hexane are subsequent|y added, in the cour se of which the internal

t enper al@r eThe iseentive 2talkyipotzisotrutenyiphanglseant haitt Warnich asidusts gra suitaple 29-
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(in % by Web th entéé% all%gyéﬂ( sogutb Bﬁé?]BVéndflorBPL YianARH bedle MRS tor tfese

6. 64 ppﬂ% Lo dou- et of doublets, 7.18 ppm doubl et,
3.19 pp hetﬂl ﬁ 88ch 1H, 1.24 ppm dou- bl et, 6H) and additionally

smal | anounts of 2-iso ropyl phenol Exanple 8 (Am noal kyl ati on
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100 g of 2-2-alkylpblykybutdnyidlepolsamdicr aanpivbradtudt thepeafExanpl e 4) are
dissolvegl in 100 mM of xylene. 12 g of 30% formal dehyde sol ution are
then added fRdindehtien s ikistAR%id de@l Qith AstbreReeSIthE héHNmting e@é’rﬁFl@s which

dr opwi se. VY?:[I I's separated 35under vigorous stirring until clear
xyl ene distiITs over. The solution is concentrated at 140C, 5 nbar on
a rotary evaporator. 1059 of oil, according to 1H NVR b)
402-tert-Butyl - 4-pol yi sobut enyl-6- (N, N-di net hyl am no) net hyl phenol (5:
7.15 ppm doublet, 6.79 ppm doublet, each 1H, 3.58 ppm Singlet, 2H) In
a simlar manner to Exanple 8, the follow ng are prepared:



22 OH ., R4
PPm PPm PPm 9 1000 CH3

dal t on

10

15

20

25

30

35

40

45

PIB Ex. No. M(PIB) RI R4 = R5 aaromat| 6aromat2 Cbenzvl

19
Examples

Comparative Example 1)
Alkylation using BFs-phenol complex as a catalyst

In a 2 | four-neck flask which is equipped with stirrer, thermometer and dropping funnel,

65 g of o-cresol are dissclved in 20 mi of toluene. Then, 11.8 g of BFz-phenol complex

(1:2, mol:mol) are added and 300 g of polyisobutene (M, = 1000 dalton, M,/M,= 1.6;
Glissopal!® 1000) in 300 ml of n-hexane are added dropwise at from 20 to 30°C and
stirred for a further 16 h. The reaction mixture is washed once with 25% ammonia solu-
tion and five times with 500 ml of water, dried over Na;SO, and concentrated on a ro-
tary evaporator at 160°C/5 mbar.

325 g of oil, according to "H NMR ®

2-Methyl-4-polyisobutenylphenol (8: 6.66 ppm doublet, 7.04 ppm doublet of doublets,
7.02 ppm doublet, each 1H; 2.24 ppm singlet 3H) and 10 mol% of 4-
polyisobutenylphenol {6.73 ppm doublet, 7.22 ppm doublet, each 2H)

Comparative Example 2)
Alkylation using BFs-diethyl ether complex as a catalyst

In a 1 | four-neck flask which is equipped with stirrer, thermometer and dropping funnel,
60 g of 2-tert-butylphenol are dissolved in 14 mi of BF; etherate. 200 g of poly-
isobutene (M, = 1000 dalton, M,/M, = 1.6; Glissopal® 1000) in 200 ml of n-hexane are
then added dropwise at from 19 to 23°C and stirred for a further 16 h. The reaction
mixture is washed three times with 500 mi of methanol and concentrated on a rotary
evaporator at 140°C/5 mbar.

180 g of oil, according to '"H NMR @ (in mol%):

17% of 2-tert-butyi-4-polyisobutenyiphenol (8: 6.57 ppm doublet, 7.15 ppm doublet of
doublets, 7.26 ppm doublet, each 1H; 1.40 ppm 9H} 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 CFa-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 ml of toluene. 5 g of CF3-SO3H are then
added and 200 g of polyisobutene (M, = 1000 dalton, M,/M, = 1.6; Glissopal® 1000) in



- CH2- CH( C2F15) - CAH9 6.99 6.79 3.58 10 1000 CH3 - C2H4-0H 7.09 7.03
3.82 11 1000 i-C3H7 -CHI9-CH(C2H5)-C4AH9 7.06 6.78 3.58 12 1000 i-C3F17
CH3 7.07
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100 ml of n-hexane are added dropwise at from 19 to 25°C and stirred for a further 16
h. The reaction mixture is washed once with 5% ammonia solution and three fimes with
500 mi of methanol, and concentrated on a rotary evaporator at 120°C/5 mbar.

5 200 g of oll, according to 1H NMR # (in mol%}:

20% of aromatics mixture, no individual isomers recognizable
80% of polyisobutene having rearranged double bond

10 Example 4 (inventive)

In a 4 | four-neck flask which is equipped with stirrer, thermometer and dropping funnel,
300 g of 2-tert-butylphenol are dissolved in 200 ml of toluene. 3.5 g of BF; are then
injected at from O to 5°C and 1000 g of polyisobutene (M, = 1000 daiton, M,/M; = 1.6;

15  Glissopal® 1000) in 400 mi of n-hexane are subsequently added dropwise at from 0 to
10°C and stirred for a further 2 h. The reaction is terminated using 200 ml of methanol
and washed twice with 1.5 | of methanol, and concentrated on a rotary evaporator at
160°C/5 mbar.

20 970 g of oll, according to 'H NMR ? (in % by weight):

> 95% of 2-tert-butyl-4-polyisobutenylphenol (5: 6.57 ppm doublet, 7.15 ppm dou-
blet of doublets, 7.26 ppm doublet, each 1H; 1.40 ppm 9H) and additionally
smalt amounts of 2-tert-butylphenol
25
Example 5 (inventive)

in a 4 | four-neck flask which is equipped with stirrer, thermometer and dropping funnel,
300 g of 2-tert-butylphenol are dissoived in 200 mi of toluene. 10 g of 1:1.1 BFs/MeOH

30 complex are then added dropwise at from 0 to 5°C and 1000 g of polyisobutene (M, =
1000 daltons, My/M, = 1.6; Glissapal® 1000} in 400 ml of n-hexane are subsequently
added dropwise at from 0 to 10°C and stirred for a further 2 h. The reaction is termi-
nated using 200 ml of methanol and washed twice with 1 | of methanol, and concen-
trated on a rotary evaporator up to 160°C/5 mbar.

35
958 g of oil, according to "H-NMR 2 (in % by weight)
approx. 95% of 2-tert-butyl-4-polyisobutenylphenol (8: 6.57 ppm doublet, 7.15 ppm
doublet of doublets, 7.26 ppm doublet, each 1H; 1.40 ppm 9H) and addi-
40 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,
45 324 g of 2-methyiphenol are initially charged in 100 m| of toluene. At room temperature,



6.77 3.58 13 1000 i-C3F17 2Q2H4-0H CH3 7.10 7.15 6.81 6.78 4.63 3.58
14 1000 tert-C4AHO 15 1000 tert-CAH9 - C2H4-0OH
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8.5 g of BF3 are then injected and 1500 g of polyisobutene (M, = 1000 dalton, My/M, =
1.6; Glissopal® 1000) in 200 mi of n-hexane are subsequently added, in the course of
which the internal temperature rises up to 30°C. The mixture is stirred at room tem-
perature overnight. The reaction is terminated using 500 ml of methanol and washed
with 1 | of methanol, and concentrated on a rotary evaporator at 150°C/5 mbar.

1530 g of oil, according to *H NMR  (in % by weight):

>095%  of 2-methyl-4-polyisobutenylphenol (3: 6.66 ppm doublet, 7.04 ppm doublet
of doublets, 7.09 ppm doublet, each 1H, 2.24 ppm singiet 3H) and addition-
ally small amounts of 2-methylphenol

Example 7 (inventive)

In a 4 | four-neck flask which is equipped with stirrer, thermometer and dropping funnel,
272 g of 2-isopropylphenol are initially charged in 100 mt of toluene. At from 0 to 5°C,
10 g of BF; are then injected and 1000 g of polyisobutene (M,= 1000 dalton, Mu./M, =
1.6; Glissopal® 1000) in 400 ml of n-hexane are subsequently added, in the course of
which the internal temperature rises up to 10°C. The mixture is stirred at room tem-
perature overnight. The reaction is terminated using 500 ml of methanol and washed
twice with 1 | of methanol, and concentrated on a rotary evaporafor at 150°C/5 mbar.

950 g of oll, according to 'H NMR @ (in % by weight):

>95%  of 2-isopropyl-4-polyisobutenylphenol (8: 6.64 ppm doublet, 7.01 ppm dou-
blet of doublets, 7.18 ppm doublet, 3.19 ppm heptet, each 1H, 1.24 ppm dou-
blet, 6H) and additionally small amounts of 2-isopropylphenol

Example 8 (Aminoalkylation according to Mannich)

In a 0.5 | four-neck flask which is equipped with stirrer, thermometer and dropping fun-
nel and water separator, 100 g of 2-tert-butyl-4-polyiscbutenylphenol (from Example 4)
are dissolved in 100 ml of xylene. 12 g of 30% formaldehyde solution are then added
and 13.5 g of 40% dimethylamine solution are added dropwise. Water is separated
under vigorous stirring until clear xylene distills over. The solution is concentrated at
140°C, 5 mbar on a rotary evaporator.

105 g of oil, according to *H NMR

2-tert-Butyl-4-polyiscbutenyl-6-(N,N-dimethylamino)methylphenol (8: 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:



7.19 6.83 3.83 16 1000 terl-C4H9 C5H6 7.12 6.3 4.60 17 1800 tert-C4HO
CH3 7.15 6.78 3.58 18 800 tert-C4H3 CH3 7.15 6. 78
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) OH R
R I}I/
R5
PIB

Ex. No. | Mu(PIB) R’ R'=R° Saromat1_| Saromatz | Obenzyl

dalton ppm ppm ppim
9 1000 CHa -CH,-CH(C,Hs)-C4Hg 6.99 6.79 3.58
10 1000 CHj -CoH4-OH 7.09 7.03 3.82
11 1000 i-CaHs -CH»-CH(C,Hg)-CsHs 7.06 6.78 3.58
12 1000 -CaHy CHs 7.07 6.77 3.58
13 1000 i-CaHy -CoHy-OH 7.10 6.81 4.63
14 1000 tert-C4Hs CH, 7.15 6.78 3.58
15 1000 tert-CsHe -CyHs-OH 7.19 6.83 3.83
16 1000 tert-C4Hs CsHs 7.12 6.3 4.60
17 1800 tert-CyHs CH, 7.15 6.78 3.58
18 800 tert-C;Hy CH; 7.15 6.78 3.58
19 300 tert-C4Hp CH, 7.16 6.79 3.58

Example 20

5 Ina 0.5 four-neck flask which is equipped with stirrer, thermometer and reflux con-
denser, 100 g of 2-methyl-4-polyisobutenylphenol (from Example 6) are dissolved in
100 mi of xylene. 15 g of triphenylhexahydrotriazine are then added and the mixture is
boiled under vigorous reflux for 1 h. The solution becomes clear. The solution is con-
centrated on a rotary evaporator at 160°C, 3 mbar.

10
108 g of ofl, according to "M NMR ®
2-Methyl-4-polyisobutenyl-6-(N-phenylamino)methylphenol (8: 6.97 ppm doublet,
6.84 ppm doublet, each 1H, 4.58 ppm Singlet 2H)

15

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

? The shifts of the aromatic protons and of the 2-alkyl group are reported

b% The shifts of the aromatic protons and of the benzyl group are reported
20

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

A turbine fuel of the Jet A-1 specification to DEF STAN 21-91 or ASTM D 1655 was
used. The thermal stability was tested according to the JFTOT breakpoint method to
25 ASTM D 3241. For the unadditized turbine fuel, a value of 250°C was determined. A



3.58 19 300 tert-C41-19 CH3 7.16 6.79 3.58 Exanple 20 5In a

0. 51f our-neck flask which is equipped with stirrer, thernoneter and
reflux con- denser, 100 g of 2-nethyl -4-polyi sobutenyl phenol (from
Exanpl e 6) are dissolved in 100 m of xylene. 15 g of

tri phenyl hexahydrotriazine are then adggd and the m xture is boil ed

under vi goroys ref | for 1.h. The solution.bec clear,. T .
sol ut i ongi sfu?f%l‘fg'r{'?ﬁg{egﬂ agﬁt'%edr‘ﬂ 1? g ?{&néqvgp{?\%fﬁi%% Jdgu%t,gagp ordipg
108 g of oitp ExaeplgSiang & raeasyrgm muc.
2- Met hyl - 4- pol yi sobut eny1- 6- ( N- phenyl am no) net hyl phenol (5: 6.97 ppm
doubl et, 6.BanpEn22igedihe of theswdl stakjlity. 58 ppm Singlet 2H) Al NVR 16
scans, 400 MHz, CQ2C 2 a): The shifts of the aromatic protons and of
t hg 2]: a![ EW'%%@&HI& f6I%s'if BRArh e 29)&35]@%&*&5%&6&??5 has égﬂﬁ%ﬁéﬁte@mons
and of the fgiay of%rc%bgggﬁign bR geg_ £ Ifd 3leAPHRYSMRRWHicA Hdae
thermal stagbir ity of rpine S et L t he

piegippes M) %T%W ekl ﬁi&ﬁg@t g b betE iy

J

Jet A-1 ) h
Chermal ot cSERed Grangl 1BBEY GG dusl tePe pvesioet %P%f(ﬁﬁ%wﬁﬁnﬂr&hgd

to 25 ASTM $ubsequentirdhe fuekwembgaled to74H°¢ withamell batBand gtined gl dnis iemnsiie
was det er mitoedor sfurtper § hehftanspding hatbobriempardtire i theentiie amonuef fug! wasf
an i nventi itefdanmoogh addisqim aeatxratiefitet Subseapuphtly, Bediteresidus afer dyipat
of 270C. in a drying cabinet at 115°C for 45 min and subsequently drying under reduced pres-

sure in a desiccator for two hours, was determined gravimetrically.

15
Blank value (without additive): 4.4 mg
Inventive (additized with 100 mg/l of Ex. 8): 2.6 mg

The use of the inventive additive distinctly reduced the amount of particles formed by
20 thermal stress on the turbine fuel.



Exanple 22 (testing of thermal stability) 5 The sane fuel as in

Exanmpl e 20 was used. The additization was again effected wth 100

ng/ | of a conposition according to Exanple 8. In a 3-neck glass flask
whi ch had been equipped with stirrer, reflux condenser and
thernoneter, 51 of air were initially passed through 150 m of the
fuel to be investigated at roomterrpe%gture within 1 h. 10
Subsequently, the fuel was heated to 140C with an oil bath and
stirred at this tenperature for a further 5 h. After cooling to room
t enper at ur eshatibeaigrtisf € anount of fuel was filtered through a 0.45 pm
menbrane filter. Subsequently, the filter residue, after drying in a
drying cabinet gfrodeksfer piRbarthe 201180 EostRSIBRHBR Y tHal WiaRlcH HMeBds,
reduced pressung in a desiccator for two hours, was determ ned
gravinetrically.” 15 Bl ank value (w thout additive): 4.4 ng |Inventive
(additized with,100 L. of.  EX ) <) . The us f.th
i nventive addi ta})ve ﬁ%ﬁt"ﬁgtllewr@%uzéaéww r% g%nl?ﬁ Cog}poﬁrédra%eleaeégg?orned
by 20 thernal stres&OHYf e°f¥rl?r93f’?f31 PR’ 24 what is clained is: 1.A
process for preparing 2-al kyl polvyi sobut&qyl phenol s and their Mannich
adducts, by a)contacting at |east ong 2fal kyl hydroxyaromatic conpound
sel ected from conpounds of the general-~fgrnmula | OH (i) where ITis
Cl- C20-al kyl and R2i s hydrogen, Cl-Cu Ryt R2 hydr oxyl or

02- 04000- al kyl which is interrupted by~ | east one noiety which is
selected fromO, S and NR2 where 113 is hydrogen, alkyl, cycloalkyl

or aryl, with aveat al ytically active amount of a BF3 source which is
capabl e of conplex formation with the 2-al kyl hydroxy conpound, and

al kylating withg' isC,-Cyralkyl and

R? is hydrogen, Cq-Cag-alkyl, hydroxyl or Co-Cageg-alkyl which is interrupted by
at least one moiety which is selected from O, S and NR® where R® is
hydrogen, alkyl, cycloalkyl or aryl,

with a catalytically active amount of a BF; source which is capable of
complex formation with the 2-atkylhydroxy compound, and alkylating with
substantially monoethylenically unsaturated and substantially
homopolymeric polyisobutenes, having a number average molecular
weight M, in the range from 150 to 500 000 and comprising at [east 50
mol%, based on the total number of polyisobutene macromolecules, of
terminal double bonds that may be either vinyl double bonds or vinylidene
double bonds,

wherein the BF; source used in step a) Is selected from

i) gaseous BF,,

ii) BF; complexes with at least one of the 2-alkylhydroxyaromatic
compounds used in step a),

fiii} BF5 complexes with hydroxyaromatic compounds which are
substantially not alkylated under the reaction conditions in step a),
and

iv) mixtures of BF; with aliphatic alcohols which comprise less than 2
mol of alcohol per mole of BF,.

b) if appropriate, subjecting the 2-alkylpolyiscbutenylphenols obtained in step
a) to an aminoalkylation.



substantially nonoet hyl eni cally unsaturated and substantially

honmopol yneri ¢ pol yi sobut enes, having a nunber average nol ecul ar
weight M, in the range from 150 to 500 000 and conprising at |east
50 nol % based on the total nunber of polyisobutene macronol ecul es,
of term nal double bonds that may be either vinyl double bonds or

vi nyl i dene doubl e bonds, wherein the BF3 source used in step a) is
sel ected fromi)gaseous BF3, H)BF3 compl exes with at | east one of the
2- al kyl hydr oxyaromati c conpounds used 1 n step a), Hi)BF3 conpl exes

wi t h hydroxyaromati c conmpounds which are substantially not al kyl ated
under the reaction conditions in step a), and m xtures of BF3 with

al i phati ¢ at.cohdihe pratese hcoomitmg kd cem [ peirdirhtasn n@rospdronadtic adnaobrals oper nol e
of 6F3. 25 2. TheBRuangsss #oced ah thgBE:Gogtaarasdsctatiteneias-t he

hydr oxyar omat i ¢ t@kypeendR andi-hdidmetds3 conpl exes iii) used as the BF3
source are selected from2,4,6- trialkyl phenols and 4-hal ophenols. 3.
The processgaccahgpeesk Qcc‘é}dﬁabfﬂ claim WeHeRdithé MBlar Mk cdt albdtbi 18 BRfin ik CONOI
to BF3 in the mipueer i, wilk dioMitk BicaolsM) ahick sabsRR Mo, Vouret &h is
used as the BF3  gRiH &€ p»e‘;er@cnymgnlsﬁ m@&u%ﬁh@d@khat nost 1.5:1, in
particular at nost 1.1:1. The process accordl ng to any of the

precedi ng chai ng; sgseh&om Pany Bt .@s& o thespound i's
e e

contacted w th thoms ar%%lﬁcfc% Eﬁ‘%d%c& sl é\bga% ithn€s

at a tenperature, 03' % at 3 rdfirE ﬁm%tlﬁo% ”%r@:fe(ﬂaggatat The
process according to any rece the 5.
?'eﬁ%'erzfa‘:zgs;%g@;jﬂs@gg@gw o &e%&g ol S o
process accordi ng to cral el e Effost acc%fw 05'55 tﬁm‘fer? 2di cal
whi ch has at Ieas one érpf or qua efnary car bon atom 7. The

process acc to cl S.a y
P R o ar oddnPasss eflams 150 %‘1g%%m%%%@a%w@%ﬁﬁﬁéd n
step a) are subjeeaéifc’é'ate[“@rya% 'élarﬁﬂ ’%ﬂ "bn in step b). G The process
according tg cl ad cal t han hydg ogen
which is boFrdedartthi"F%S B‘é’ﬁ?@ﬁ@%ﬁ“ rE’t'rh% ' eﬁﬁbé‘f’ 2fg fdicg a“&‘:‘g
conposi tion conp rgqeﬁgznﬁtthel%agg/ olyA “?“QWW?W?) 3768 SLRPEh 91 SHETRAC,
wherein R is i Soptapieekgptiondyfeidikt yi and” R2 is hydrogen, and/or at
| east one Mannich adduct thereof, obtained by a process according to
any one of Bl ai & ropess ccorimg torgiaim & oisrrin Riomradied! stperitiag hdoemai m o,
whi ch has at | ed¥ich&dwndRd i ae Bifieensrring in pegeesitiphe
2-al kyl pol yi sobut enyl phenol and/or at | east one Mannl ch adduct
thereof. 119 The ERPYON Cromisiag ldrash ang 2alvinelyjsobptemipheiek whereig Rlig i n
the form of a f iReproeapieRpbyty apd BosiBdIospm gndormhleest prgMagiciaddugiui d
hydr ocar bon f uelthersic} obtgined Rycrisersss acoerdingio@nionegf elgmamip of clainms 9 to
10 in the formof a |ubricant conposition conprising a ngjority of a
l'i quid, seni&ol iTde ovmposiiorchctanding o glaim 9. #Bich Bestailebdt A% byredight ofgbosi ti on
conprising a t urdsstmme Rradklipglyissbuttupphnobard/on aldeaspwe iManweh asiguctitbbrienfed i n
any of clainms 9 to 10.

11. Tha composition according to any of claims 9 to 10 in the form of a fuel

composition comprising a majority of a liquid hydrocarban fuel.

12, The compasition according to any of claims 9 to 10 in the form of a lubricant
composition comprising a majority of a liquid, semisolid or solid lubricant.

18.  Aturbine fuel composition comprising a turbine fuel (jet fuel) and a composition as
defined in any of claims 9 o 10.



26 14. An additive concentrate for turbine fuels, conprising at

| east one conposition as defined in any of clainms 9 to 10, - if
appropriate at least one diluent, - if appropriate at |east one
additive. 15. The use of a conposition as defined in any of clains 9
to 10 for stabilizing nonliving organic material against the action
of light oxygen, and heat. 16. The use of a

2- al kyl pol yi sobut enyl phenol - cont ai ni nggconposi tion as defined in any
of claims 9 to 10 as a fuel additive and for preparing fuel
detergents. 17. The use of a composition conprising a Mannich adduct
of a 2- al ky#pol An zidtive @nsanjdieivolurbinedustsscodrgfisimed i n any of clains 9
to 10 as a detergent additive in fuel and |ubricant conpositions. 18.
The use of at | easitleasen? cahgoyitigods eeb wtzanylganemb iowherein Rl i s

i sopropyl or tel-t biedppropase aifehsi ahelap@nipgen, and/ or of at | east one
Manni ch adduct t-heif gptoprigibitatdseshe Rydi@epr ocess according to any one of
clainms 1 to 5 for inproving the termal stability of turbine fuels.
19. The use19f athelugsisita cOMPosioRhdSehimliyiHPsiiaay lodlgslaniiaer ein R
i's isopropyl or dofifingetgshic madridRadanstine b@Be Bk igRNEdeh, #linadt. | east one
Manni ch adduct thereof, obtained by a process according to any one of
claims 1 to4f, afmeabe &AL dulypoibehHiHRhdBorfdifilceopSsitof ARG ifigROSI t's
in the fuel syst&eﬂam@h@ﬁo&%r%ésﬁadimawfsﬁﬁéaaﬁrtgfael HEBLRE. 20 e

process according to claim1, wherein R 1s 1sopropyl or tert-butyl

and R2. i s hysr 00fg ,anttoiodiidl KHpREIYA i SaYLRRERO! bt ai ned i n
step a) is subj %ﬁ%ﬁ&iu@ﬂ&&éﬁ&gﬁiﬁ%ﬁ%nh&&Jﬁrﬁsog X0 as a detergent

additive in fuel and lubricant composilions,

18,  The use of at least one 2-alkylpolyisohutenylphenol, wherein R'is isopropyl or tert-
butyl and R?is hydrogen, and/or of at least one Mannich adduct thereof, obtained
by a process according to any one of claims 1to 5. |, for improving the termal
stability of turbine fuels,

19.  The use of at [east one 2-alkylpolyisobutenylphenol, wherein R'is isopropyl or tert-
butyl and R*Is hydrogen, and/or of at least one Mannich adduct thereof, obtained

by a process according o any one of claims 1 {0 5 ., as an additive for turbine
fuels for reducing deposits in the fuel system and/or combustion system of a
turbine.

20.  The process according to claim 1, wherein R' is isopropyl or teri-butyl and R?is
hydrogen and the 2-alkylpolyisobutenylphenol obtained in step a) is subjected to
an aminoalkylation In siep b).



