0000055314 1 Method for produci ng polyi sobutenyl phenols Description 5 The
pr esent inv E@@%’s Iat es to a process for preparing '

2-al kyl pol yi éﬁ Yyl phenols and their Manni ch adducts, to conpositions
obt ai nable by this process and to their yse. It is known that

hydr oxyar omati ¢ conpounds can be al kylated with polyolefins using acidic
cat al ysts t gigih&PRF prodativid psErRybpeeyipheholsThi s Fri edel -Crafts al kyl ation
generally 10 leads to m xtures of al kylation products, since the al kyl ated
product s ar%eggwloheactlve than the unsubstituted starting products. In
addi tion, nol ecul ar wei ght al kyl ating agents are used,
fragnentati on react ions frequently occur both on the poly- olefin and on the
al kyl at e§ pribguweesensBvenion rglagasde @dirosasg ferrserATingcirplkerolgisapdenyiphsnolss
general | y olanditmedMadrsiciadducianyo comdpositionalobiapablectat th@spcensamdrio feimwese. ar e
unsui tabl e. Rather, products of de- fined conposition which have polyolefin

subst i t ut i oy i Rusled fr@ﬁq\ﬂﬁgﬂa&@mﬂ duRBYLPEe alTigRG PN ddhs U8R 0

Peau red. | n 4l AAs o Hipars bl ThorieceECinge oy i deeh !

20 both Phe|'¢ad§>1‘|?>€"’ﬁhﬁf3t°ﬁé!kv'aB%P"toF‘Bﬁs ridycede PH‘N@WTOC‘W%?@ meregastveor e a
need for prdan tbesosubstituiéd stadinb erodusts treadtition, whenhigher mioleoblat waighbhenol s

whi c[l are acéddytainﬁ@abéms afdIsdd, trugméntiaﬁort RacorRdquently Gaul Bothioarthe goly-
osi ti ons of I
p Iéflh n@ o‘ﬁrfﬁé 'aﬁ%% pheno S tﬁatqbrog QURkture? of faﬁwrre“ Cc;nﬁﬁzks?t@ﬁ is -

di scl oses t nonoo eflnlc o}

agent s haV| r?% %{? %Ig'gggvxm ghts of from 700 to 300 008 usi ng boron
trifluorPde- phenoxi de as a catal yst, which can be generated in situ by

i nt r oduci ng FBFRagy <dugtrial appicationacsuchrmintiusas are ungaitable. Rafies, Boducts sideses a
process for fiabdkgbraposigproeliizie have pdignefin substitofigribiiefined positiqnelare rejuires.
conposed of THRRARRE the\dekirdd p?éduh? bertiBs, ‘?ﬁ‘tﬁé’?rsgﬁ?ﬁlt@ém th@'é?&rﬁétf@:taré! addi-

pol ybut ene, tl'oﬁ'alfy'} quFe%%ﬁ’H% fa é”fé?r safrbld BT AE WYFatd ke r?ée t he
sad ¥ Eapes, 1l bxarole IBRmaiEouel i okt 2 5%

al kyl ati | ene in

or der t@ obtbgﬁhthghﬁ@ﬁaﬁ'i‘fﬂ'é\?"p%ﬁi ﬁ’ég?é‘?'?ﬁaﬁ t'i F?'S'FP% r%[a@eggd °£IHE “phenol
is only froresaes WU%&%N%HIQBGHGWQ@‘ olowlyisobuiehypsensle whickyare efdditiondlly phenol

or substi t utsebstjtited o the\d-pdsitioni afo lfyrtteo busitore) df¢inz awenaic (based on the OH
tris(polyisgpsipgne) benzene having nol ecul ar wei ghts of from approx. 700 to
50 000 or from approx. 1000 to 75 000. Sone of the catalysts d| s- cl osed are

B3 and BEIQUENEI2, 40, 0.5 A 4L3R LSRRt SB55ohE pBYSERS L

ing agents having molecular welghts of from 700 to 300 000 using boron tnfluonde-
phenoxide as a catalyst, which can be generated in situ by introducing BF; gas into the
reaction mixture.

30 US 4,238,628 discloses a process for alkylating benzene, phenol and naphthol with
polyolefins composed of monomers having at least three carbon atoms, preferably
polybutene, in the presence of boron trifluoride as a catalyst. Before the alkylation reac-
tion, the olefin polymer has to be reacted with ethylene in order to obtain substantial
ethylene termination. The yield of alkylphenol is only from 44 to 64%.

35
US 4,429,009 discloses the alkylation of phenol or substituied phenols with
bis(polyisobutene)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 BF3; and BF;O(C,Hs)..

40

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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phenol used. e es
phe- nol s Wi ﬁh QRitian. branched al kyI substituent such as isobutyl or
tert-butyl in the 2-

30 ltis an object of the present invention to provide a process for alkylating substituted

phenols with polyisobutenes. The process should be suitable especially for alkylating
phenols which have an alkyl substituent in the 2-position, and also optionally further
substituents, especially in the 6-position. In the alkylating reaction, there should pref-
erably be substantially no fragmentation reactions of the polyisobutene or of the substi-

35 tuted pheno! used. The process should also be especially suitable for alkylating phe-
nols which have a branched alkyl substituent such as isobuty! or tert-butyl in the 2-
position and/or 6-position.

it has now been found that, surprisingly, this object is achieved by an alkylation proc-
40 ess in which a suitable BF; source which is capable of complex formation with the 2-
alkylphenol compound used as a reactant is used as an alkylation catalyst.

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



position and/or 6-position. It has now been found that, surprisingly, this
object is aﬁ&#@\égg ‘gy an al kylation proc- 40 ess in which a suitable BF3
source whic 1) bl e of conplex formation with the 2- al kyl phenol
conpound used as a reactant is used as an al kylation catal yst. The present
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25 BF; complexes with phenol and aryl alkyl ethers are used as cocatalysts is avoided. In
addition, the process according to the invention is also suitable for alkylating phenols
which have, in the 2-position and/or 6-position, a branched alkyl substituent such as
isobutyl or tert-butyl. In the polyisobutene alkylation of such phenols by processes
known from the prior art, there is generally partial or complete elimination of the

30 branched alkyl substituents.

For the purpose of illustrating the present invention, the term “alkyl” comprises straight-
chain and branched alkyl groups. It is preferably straight-chain or branched C4-Co-
alkyl, more preferably C,-Cp-alkyl, particularly preferably C,-Cg-alkyl and very particu-

35 larly preferably C-C4-alkyl groups. Examples of alkyl groups are in particular methyl,
ethyl, propyl, isopropy!, n-butyl, 2-butyl, sec-butyl, tert-butyl, n-pentyl, 2-pentyl, 2-
methylbutyl, 3-methylbutyl, 1,2-dimethylpropyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl,
1-ethylpropyl, n-hexyl, 2-hexyl, 2-methylpentyl, 3-methylpentyl, 4-methylpentyl, 1,2-
dimethylbutyl, 1,3-dimethylbutyl, 2,3-dimethylbutyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl,

40  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
45  or 5, preferably 1, 2 or 3, substituent(s), and more preferably 1 substituent. These are



chain and branched al kyl groups. It is preferably straight-chain or branched
d - C20- al kxg Ergéf preferably O -G o-al kyl, particularly preferably

Cl - CB- al kyl o9 ‘%/ particu 35 larly preferably d -C4-al kyl groups.
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in the context of the present invention, the term “acyl” represents alkanoyl or aroyl

35 groups having generally from 2 to 11, preferably from 2 to 8, carbon atoms, for exam-
ple the acetyl, propanoyl, butanoyl, pentanoyl, hexanoyl, heptanoyl, 2-ethylhexanoyl, 2-
propylheptanoyl, benzoyl or naphthoyt group.

Halogen represents fluoring, chlorine, bromine and iodine, preferably fluorine, chlorine
40  and bromine.

The BF; source used in step a) is preferably selected from:

i) gaseous BF;,



a netal carboxylate or sulfonate, a carboxylic ester or sulfonic ester
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a further, reactivity-lowering substituent. Preference is given to halophenols, in particu-

lar 2-chlorophenaol, 4-chlorophenol and 2,4-dichlorophenol.

30 Inthe aforementioned embodiment iv), the BF; source used is a mixture of BF; with at
least one aliphatic alcohol in a molar ratio of alcohol to BF; of less than 2:1. The molar
ratio of alcohol to BF; is preferably at most 1.9:1, more preferably at most 1.5:1, in par-
ticular at most 1.1:1.

35 The aliphatic alcohol is preferably selected from C,-C,-alkanols such as methanol,
ethanol, n-propanol, isopropanol, n-butano!, sec-butanol and tert-butanol. Particular
preference is given to using methanol.

The polyisobutene used for alkylation in step a) preferably has a number-average

40 molecular weight M, of at least 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, trimeric, tetrameric, pentameric,

45 hexameric and heptameric isobutene. '
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at least o tic alcohol in a nolar ratio of alcohol to BF3 of |ess
than 2:1. The nolar ratio of alcohol to BF3 is preferably at nost 1.91,
nore preferably at nost 1.51, in par- tigular at nost 1. 1: 1. 35 The
aliphatic alcohol is preferably selected from Cl-C4-al kanol s such as

net hanol, ethanol, n-propanol, isopropanol, n-butanol, sec-butanol and
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having a PDI in the range from 1.5 to 10.

30
2-Alkylpolyisobutenylphenols having polyisobutene radicals having a narrow molecular
weight distribution (PD! from about 1.05 to about 3.0, preferably from about 1.05 to
about 2.0) of the polyisobutene radical are suitable, for example, for use as a detergent
or dispersant in fuel and lubricant compositions, as an additive in pressure systems, in

35 polymers or in monolayers for hydrophobicization. 2-Alkylpolyisobutenylphenols having
polyisobutene radicals having an average molecular weight distribution (PDI from about
1.6 to about 2.5) are suitable, for example, for use in emulsions or dispersions, and
also for hydrophobicizing basic materials such as calcium carbonate (for example in
the form of mortar), gypsum or cement, whereas those having a broad molecular

40 weight distribution (PD! of the polyisobutene radical from about 2.1 to about 10) are
suitable for use as corrosion inhibitors or likewise for hydrophobicizing basic materials.

In the context of the present invention, polyisobutenes also refer to all polymers obtain-
able by cationic polymerization which preferably comprise at least 60% by weight of
45 isobutene, particularly preferably at least 80% by weight, more preferably at least 90%



25 plications in which easy mscibility or processibility with the
application W g)“? thus a low viscosity is required, a polyisobutene
havi ng a PP § eferably at nost 3.0 is selected. In contrast, for
surface nodifications in the formof coatings, a higher vis- cosity is
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crackers (F@Ed1Fﬂ"|(m§th9@V9@éﬂ>@ iylla- rmtbxdkrpﬁg)e 2as long as they have been
substantially freed of 1,3-butadiene conprised therein. Particularly
sui t abl esmshum@ VE@IEUtéﬁés%’r@%ll%Wcﬁhﬂeﬁe@@mmhﬁﬁ byl RFfmdriedtionRbr ARy
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starting mate]{F roc{% 3? n%oh n 1 sobutene "assune the rol e of
an inert s&f Q SPHSAANYSabl e monomers i ncl ude vi nyl ar omat i cs
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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 Aktiengeselischaft such as Oppanol B10, B12 and B15.

Processes for preparing suitable polyisobutenes 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 265 053, 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



(x- met hyl styr ene, O -C4-al kyl styrenes such as 2-, 3- and 4-nethyl styrene,
and al so Q yl styrene, isoolefins having from5 to 10 carbon atons
such as 2- mg ﬁtﬁss !tg tene-1, 2-nethyl pentene-1, 2-nmethyl hexene-1,

2- et hyl pentene-1, 2-ethyl hexene-1 20 and 2-propyl heptene-1. Usef ul
conononers are al so ol efins which have agsilyl group such as
1-trimethoxysilyiethene, 1-(trinmethoxysilyl)propene, 1-(trimethoxysi lR/l ) -
met hyl pr opeR&ed effectanthe M‘W&W?Pﬁl@%ﬂ gl the gealkylpolyisobutenylphenols. As
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t he nol ecul ar wei ght distribution of the 2-al kyl pol yi sobut enyI phenol s. As
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Preferred compounds of the formula | are o-cresol, 2-ethylphenol, 2-(n-propyl)phenol,

2-(n-butyl)phenol, 2,3-, 2,4-, 2,5- and 2,6-dimethylphenol, 2,3-, 2,4-, 2,5- and 2,6-

diethylphenol, 2,3-, 2,4-, 2,5- and 2,6-di(n-propyl)phenol, 2,3-, 2,4-, 2,5- and 2,6-di(n-
30  butyl)phenol.

The process according to the invention is especially suitable for alkylating phenols
which have a branched alkyl substituent in the 2-position and/or 6-position. These pref-
erably include 2-alkylhydroxy compounds of the general formula | where R* and/or R?
35 are each a C-Cyp-alkyl radical which has at least one tertiary or quaternary carbon
atom. Suitable C-C,¢-alky! radicals which have at least one tertiary or quaternary car-
bon atom are isopropyl, 2-butyl, sec-butyl, 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-dimethyibutyl,
40  2,3-dimethylbutyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3,3-dimethylbutyl, 1,1,2-ri-
methylpropyl, 1,2,2-trimethylpropyl, 1-ethylbutyl, 2-ethylbutyl, 1-ethyl- 2-methylpropyl,



R2 where 15 Rl is O -C20-alkyl and R 2 is hydrogen, d-CMal kyl, hydroxyl

or C2- 040000%66@5 W' ch is interrupted by at |east one noiety which is

sel ected from g and NR 3 where R3 is hydrogen, a]- 20 kyl, cycloal kyl or
aryl. In a preferred enbodinent, the R 2 radical is hydrogen. In a further

preferred enbodi- nent, the R 2 radical igs a radical other than hydrogen

whi ch is bo ene n t he 0si t In that case, R 2 is
preferably ﬂ’ “itly? F‘?‘gﬂ g&l Vé%e“%ﬂ ﬁf@ﬂsﬂa tyh g—etﬁnge)ght%gfopytbpg Wb el fre-
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2-(n-butyl) phenol, 2,3-, 2,4-, 2,5- and 2, 6-di net hyl phenol 2,3-, 2,4-,
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radi cal s are |sopropyl and tert-butyl. Preferred phenol s whi ch have a
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at most 25 rghdtint Waieh hesmechilly hdiRgleTor SkyIRan (PAGRINYS tHe dsuebiduadihene.
From the af qreffRation of the catalyst to form the complex with BFs).

In general, from 1 to 30 mol% of the BF; source, based on the 2-alkylhydroxyaromatic
compound, are used. In special cases, larger amounts such as 50 or 80 mol% may be
30 used, for example in order to achieve higher reaction rates.

The process according to the invention may be carried out without solvent. However,
preference is given to using a hydrocarbon such as an n-alkane or a mixture thereof as
a solvent. Owing to their low reactivity with respect to the alkylation with polyisobute-
35 nes, alkylaromatics or mixtures thereof may also be used. In this context, aromatics
such as toluene, ethylbenzene, o-xylene, m-xylene, p-xylene, the isomeric trimethyl-
benzenes or mixtures thereof (for example the mixtures purchased as “Aromatic 100"
or “Aromatic 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
40  brought to the market.

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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solution. The reaction nay be term nated by

30 For the reaction in step b), preference is given to using the polyisobutene alkylation
product of compounds of the general formula | where R is a C;-Cxp-alkyl radical and R?
is hydrogen. In a specific embodiment, the polyisobutene alkylation products of com-
pounds of the general formula | are used where R' is a C;-Cy-alkyl radical which has
at least one tertiary or quaternary carbon atom.

35
For the aminoalkylation, the reaction product obtained under a) may be reacted under
b) with an aldehyde, preferably formaldehyde or an oligomer or polymer thereof, and at
least one amine which has at least one primary or at least one secondary amino func-
tion. Also possible is the reaction of the reaction product obtained under a) with an ad-

40  duct of primary amines with formaldehyde, such as hexahydrotriazines, e.g. triphenyl-
hexahydrotriazine. This reaction is also referred to hereinbelow as the Mannich reac-
tion.



means of an al kanol, for exanpl e nethanol. For workup, washing may be
effected w 6&}) ggéﬁ) al kanol s or water-al kanol m xtures, then the organic
phase dried mary processes,. for exanple over sodiumsulfate or
magnesi um sul fate, and the solvent 15 renoved. The

2- al kyl pol yi sobut enyl phenol s obtained i ygstep a) of the process according to
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al so be useethenboriad dliab| cycloaikples ditexe radicdleast palyisolutenenagicals. secondary am no
function. Primary am no functi ons i n the context of this invention are

am no fypct at |cals
is a hyggogg@lﬁ% é)f‘{ Tﬁ? ﬁélg@[r Ie W@lroﬁemﬁ?tﬂ@ Bttﬁﬁl é} ;%" e?%ré Lo
ot her than 36 bf“b’ié‘fﬁ’ed'}t\g af’ﬂ“f y g]nt e 2P ZT this
i nventi on an*@nmﬁrq:gbsatumq @ngatglfa Qch@' aromat|c carbo- and heterocycles such as
cyclopentyl, cyclohexyl, phenyl, toloyl, xylyl, cycloheptanyl, naphthyl, tetrahydrofuranyl,
tetrahydropyranyl, dioxanyl, pyrrolidyl, piperidyl, pyridyl and pyrimidyl.
30
Suitable compounds of the formula HNR*R® which have exclusively a primary amino
function are, for example, methylamine, ethylamine, n—pi‘opylamine, isopropylamine, n-
butylamine, isobutylamine, sec-butylamine, tert-butylamine, pentylamine, hexylamine,
cyclopentylamine, cyclohexylamine, aniline and benzylamine.
35
Suitable compounds of the formula HNR*R® which have exclusively a primary amino
function and in which the R* or R® radical is an alkyl radical which is interrupted by the
O heteroatom and/or substituted are, for example, CHs-O-C,H4-NH,, CoHs-0-CoHye-NH,
CH3-O-C;Hg-NH,, C,Hs-0O-CsHe-NH;, n-C4Hg-0-C4Hg-NH,, HO-C,H,-NH,, HO-CaH7-NH,
40 and HO-C4Hs-NH,.

Suitable compounds of the formula HNR*R® which have exclusively a secondary amino
function are, for example, dimethylamine, diethylamine, methylethylamine, di-n-
propylamine, diisopropylamine, diisobutylamine, di-sec-butylamine, di-tert-butylamine,



formul a HNRAR6 where the R4 and R 5 radicals are each selected from
substituent (ﬂ’%g hthan hydrogen. The R 4 and R5 radicals are preferably
sel ect ed from rogen, d-CNalkyl' C3-C8- 15 cycl oal kyl and d - C20- al koxy
radi cal s which may be interrupted by heteroatons se- lected fromN and O,
and/or substituted, in which case the heferoatons may in turn bear

substituents. which are. preferabl el ect fr Co6- al | and
het - eroar ya egtyla@neaﬁgpe@apweg%@ "?%P’P'H@ ‘ﬁ?ﬁ%&éﬂa@mﬁ K they are
bonded fornP@ines- or 6-nenmbered cycle which may have one or two het er oat ons
selected fromN and 20 0 and be substituted by one, two or three C -Ce-al kyl
radi cal s. | Buitkhilh EorApouridéd obfé BEmuITHNRERS WhiRh haly bxdidvdhe b b8ty dragbcal s.

Aryl andghejp E é{r#du &Pthé R*‘aa\ﬁ ’R5'r%dléﬂgﬁé)§5éh al@}l‘?addéilﬁ% RA%rd P €€

substltuents ntloned
alkyl, cycl B P?JS %a 8’5 & EF*%% fﬁf%sm e (R0 s i { abi e
R4, R5 raﬂ??b'ﬂ% dT'déz Hdg ey (N-CabtetCaHn N opy | |

sec- propyl , (HO-SaHx)ehk QHO‘erltla)wH and;(j-llﬁ}thHe)leéc butyI tert butyl, n-pentyl
and n- hexyl 5-, 6- and 7- nenbered saturated, unsaturated or aromatic

lyr, ?% ?E’?ﬁ%ﬁ‘*ﬁ*’%dwﬂ‘% lﬁé{ﬁa ﬁﬁ‘ﬁwy\**;'aﬂ%%ﬁéﬁ aet*"i‘??‘é“"‘“%"“#"’y'
1 geRbwnid dy B f? 52 o sy B ol Whle e on

di oxanyl ,
conpounds oPr M&eﬁ@mﬁ@m JaigRted fFP (H aﬁﬂ\%ayeb&?% W@Wbyao"}?r MRPRNERRI no
functi on ar 6;- tb &l-adsyhrgdicals aret foy Example, pyerohgine rmiparidine, prooghdliaeriana pipe-

| sopr opyl antaxthe, Brd bigb Yhaingubetitutesiadauity stheBisnéh a$ RoC PO§-skApipBazines and

tert-buyyl agiRgnyiReiphylidn ne, hexylam ne, cyclopentyl am ne,
cycl ohexyl am ne,” ani'l i ne and benzyl am ne 35 Suitabl e conpounds of the

formul a HNR_R5 whi ch have excl usi vel lmary amno.  function %nd i n which

the R or RSHI3RiRiFemEpoynds of the fegmula Pch V\\WWaﬁe InéeTypted PP/ Byaree o
het er oat om amwibrtecbadbﬁtradimléar@aléyleﬁ&warweﬁndiﬁylmlamma-wnaum&ne-

C2H5- 0- CZH4tdﬁlda1mes@rBi-r£b! aﬁﬂhﬁ*@cﬁ%ﬁ@{@%ﬂbr polyalki@nihites it pdrlcu-
?3%:": HHZIar d-FipohEth IeﬂinﬁéSjVFQél% yRetifiHEsCcrRISARY BE o2 tbhefor
exanpl e, Wﬁﬁg‘? Pﬁ%l»ﬂ%r%ﬁé‘ﬁ ﬁ“ e o %@‘fﬂ%@“ﬂg 88 %v'eh‘f*ﬂ éh FoRuiFan ne,
di i sopr opyl ch gPMRYHIFE\A H’?:B'C"Eﬂr RSRICPYER %’Tﬂ’ﬂﬁe Aduta iay, I'Gam ne,
0000055314 mexar@dpamej|deaihy+@1etr¢armea;trlatlwlneetetnamma@smwfmﬁnmmes and

di cycl ohexy bioittr @indatibinyiredydts which have Sueastiohe peigpoorstzondary midofuntd a

HARIRS 98] fhoﬁ‘%@eﬁwé@i ér‘ﬁ*eﬂwy?an%ﬁ&)qnﬁﬁi YoM NGl §Rnaddmire, NN.C ( he
het er oat om ???H}?ﬂ thﬁérﬁegfa% ?ghgarl\éwﬁ O%Wg@g%'q?&h;?%ﬁ% @E%&%ﬁ%ﬁgu'%lé

15 et enedlamlne

Further suitable compounds of the formula HNR*R® are the reaction products of al-
30 kylene oxides, in particular ethylene oxide, with primary amines, and also copolymers
of ethylene oxide with ethylenimine and/or primary or secondary C4-Ce-alkylamines.

Preferred compounds of the formula HNR*R?® are 3-(dimethylamino)-n-propylamine,
di[3-(dimethylamino)-n-propyllamine, di[3-(diethylamino)-n-propyl]lamine, di[2-(dimethyl-
35 amino)ethyllamine, dimethylamine, diethylamine, di-n-propylamine, diisopropylamine,
dicyclohexylamine, pyrrolidine, piperidine, morpholine, dimethylmorpholine,
N-methylpiperazine, HO-C,Hs-NH,, (HO-CoH,):NH, HaC-O-(CHy)z-NH,, H3C-0-
(CH.)s-NH,, diethylenetriamine, triethylenetetramine, N,N-diethylethylenediamine,
N,N,N',N'-tetramethyldiethylenetriamine and polyethylenimines.
40
Particularly preferred compounds of the formula HNR*R® are 3-(dimethylamino)-n-
propylamine, di[3-(dimethylamino)-n-propyllamine, dimethylamine, diethylamine, ethyl-
enediamine, diphenylamine and morpholine.
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which they are bonded forma 5-, 6- or 7-nmenbered cycle which has one or
two heteroatons selected fromN and O angg nay be substituted by one, two or
three Cl_to C6-alkyl radicals are, for exanple, pyrrofidine, piperidine,
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e reac
reaction ma Blét (Qn%\?éa ?H}r1|39 I gremetiq gpivents prefer a%DB’ﬁgPUS?e'tW@"F%SEt i on
time or on duNprestthesobmseaaeraring agants. dhaMansichyeastioniis peeferably cadied ut
in such a way that the reactants are combined within a temperature range between 10
30 and 50°C, if appropriate mixed within this temperature range and subsequently brought
to the temperature required for the distillative removal of the water of reaction.

In the Mannich reaction carried out under b), generally from 0.5 to 3.0 mol, preferably
from 0.5 to 2.0 mol and in particular from 0.8 to 1.5 mol, of aldehyde, and also from 0.5

35 to 3.0 mol, preferably from 0.5 to 2.0 mol and in particular from 0.8 to 1.5 mol, of
amine, are used based on 1 mol of 2-alkylpolyisobutenylphenol from a).

The process according to the invention is suitable firstly for alkylating phenols which
bear a branched alkyl substituent in the 2-position and/or 6-position in very high yields,
40  and also for preparing Mannich adducts thereof. The invention therefore further pro-
vides a composition comprising at least one 2-alkylpolyisobutenylphenol 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-alky!hydroxy-
aromatic compound of the general formula | where R' and/or R? are a C4-Co-alkyl radi-
45 cal which has at least one tertiary or quaternary carbon atom. In particular, the compo-



tageously, the water of reaction can be renoved by heating the reaction

m xture in ?ﬂg (zssgggsence of azeotroping agents. Suitable azeotroping agents
are, for ex P ganic solvents which forman azeotrope with water

and/ or have a boiling point above the boil- ing point of water. Particularly
sui tabl e azeotroping agents are paraffing4g benzene and al kyl aromatics, in
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bear a branched al kyl substituent in the 2-position and/or 6-position in
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2- al kyl pg yigeRWigmitedenol and/or at |east one Mannich adduct thereof,
obt ai nabl e by a process as descri bed above. This is pref- erably a

conposi tion i.ch is obtainable by alkylati t ne 2-a I r oXy-
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C - CM al ky! thegrgan® roaterigiie b stablizad in eencestiatianegffiogt §.08% toh%tyrwright car bon
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30 particular from 0.05 to 1% by weight, based on the organic material, before, during or
after its production.

Nonliving organic material refers, for example, to cosmetic preparations such as
ointments and lotions, pharmaceutical formulations such as pills and suppositories,

35 photographic recording materials, especially photographic emulsions, coating
compositions and plastics. These also include mineral oils, for example diesel fuel,
gasoline fuel, engine or lubricating oils, lubricating greases. Plastics which can be

stabilized by the inventive stabilizers include:
polymers of mono- or diolefins, for example low- or high-density polyethylene, polypro-

40 pylene, linear polybutene-1, polyisoprene, polybutadiene and also copolymers of

mono- or diolefins or mixtures of the polymers mentioned,;

polystyrene and also copolymers of styrene or a-methylstyrene with dienes and/or
acrylic derivatives, for example styrene-butadiene, styrene-acrylonitrile (SAN), styrene-
45 ethyl methacrylate, styrene-butadiene-ethyl acrylate, styrene-acrylonitrile-methacrylate,



14 sition according to the invention has at |east 90% by wei ght, nore

preferably 95% by wei ght, of at |east one
2- al kyl pol yﬁé%dﬂ%ggkll phenol and/or at |east one Mannich adduct thereof. 5
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and heat. This is especially true of 2-alkyl polyisobutenyl phenols and
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di st ri but ed asWeed PrefpeipnpiEIyshesbut enyl phenol s and/ or the| r Manni ch adduct s

are generally added to the organlc material to be stabilized in a
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05 t | af
its Br oduct | lﬁim% RIPEG sS4 grﬁfr@qﬁgr?eg'wgf 'OF'e"fl §|s° 'n\é%ﬂi' PIYSs rre:E ?E:

pr epar at i ong'aadRniageorsiy swiablesasivel adstitiven and fai ‘Pﬁéz@é’lgtfll@|a‘iiet¢f6¢"r‘ﬁﬁl 4 ons
such as pi | Manaith asidpgie of & @ralledpolyigbutsnytpbgna phiainabée by stiepd) vbtherpradess
especi al |y pbedraiag ap tHeCnedhtibs aAd theicddigosliosP sRAkivhhiagSowdsuitaBRtdses. These

al so 'n%ud%e{sr%@{t%hd.pwbﬁfuéerndqef@rfeah@co%p%gﬁbn;ue' gasol i ne fuel, engine

or lubricating ricating greases astics which can be stablllzed
by the |nvent|ve stabilizers |nclude: ymers of nono- or_diolefins, for

exanpl e | owT Gr'”VI@Pqu’fl ethsy I?r)‘?"'68$95@9‘9P'@ﬁ@9't'%¢wr@1“94@”\§%r bhef a iquitay-
pol ybut ene- Hrogadiopi feelmandradso atdéaas onadiadhyipadyirbbatenyipbena laptér 8 Mednnidireade- or
di ol ef i ns orduet tkérgos of the polynmers nentioned; polystyrene and al so
copol ymgps of styrene or cc-nethylstyrene with dienes and/ or
The 2-alkylpolyisobutenylphenols obtainable in accordance with the invention and their
Mannich adducts are added to the fuels, which are preferably selected from gasoline
fuels and diesel fuels and especially from gasoline fuels, in a concentration of prefera-
bly from Q.1 to 40 000 ppm by weight. The use of the inventive Z-alkylpolyisobutenyl-
35 phenols and their Mannich adducts in fuels and especially in gasoline fuels leads to an
improvement in the properties of the motor oil (lubricating oil), into which they pass
during engine operation, of internal combustion engines. In particular, they improve the
stabilizing (in particular the antioxidant) and frictional wear-reducing properties of the
motor oil, and also its viscosity. Moreover, they may lead to reduced fuel consumption.
40 Suitably, the procedure in the case of use of the inventive 2-alkylpolyisobutenylphenols
and their Mannich adducts in fuels for improving the properties of the motor oil (ubri-
cating oil) of internal combustion engines is analogous to prior art processes, as de-
scribed, for example, in WO 03/091365 or WO 94/22988, whose contents are fully in-
corporated by way of reference.
45



acrylic derivatives for exanpl e styrene-butadi ene, styrene-acrylonitrile
(SAN), st yre ‘ft hyl met hacryl ate, styrene-butadi ene-ethyl acrylate,
styrene- acry onltrl e- met hacryl at e, 0000055314 15

acrylonitril e-butadi ene-styrene (ABS) or nethyl

rrelt hacryl at e- but adi ene- styrene (MBS) ; h136 ogenat ed polynmers, for exarrpl e

pol yvi nyl chl ori de fluoride, | i dene fluorjde, apd al so
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pol yacr yl anRerdiylmmhisopotepgiphgha mndior b dannpblagdectshededth are derived from
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15 coat i ngs fusihenh proyidgk laytdrbiresfuel comntositigs whithsyensisesa twhinerigal (et yndesi n
coatings, palcpmpdsibhasdessidbd @Bsve. acrylic resin coatings, cellulose nitrate
coati nggg or varnishes such as wood protection varnishes. The inventive

stabilizers fo |IZI 0l ureth spe-
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and for proewﬂ:ﬂ)mgefAlehddet&-ﬂ%atwmm'ﬁn@ally%mﬂéménmwmaspémf&:atlons based
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to the 'nveage?& RGOS FRTBOSLLd, O@Q e leAE b SELA @G, @S a 25
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Srovi dee & Ieﬁ#pﬁe.qﬁ - OB 1002, awfﬁawe%'%?fwe&ﬁaa%ﬁs'eﬁ?@feﬁﬁhgﬁr

fuel and al g¥ample| ke regiines aad &y fpiseyPeve ot bhege pleadands segigpatedommtai ch ad-
duct t her eotionS@hichalr@ady dophrisk Yurta atiditiyaspsueh aks coobsian iriiliters, iciraciobibdance

wi th thegi nyqBtdiait Asbdtéel &tc. Manni ch adducts are added to the fuels, which
are preferably selected fromgasoline fuels and di esel fuels and especially

from gasol i fuel tion of fer f 0.1, to 40 000

ppm by wei gﬁ-feq 'WVI’?@{S‘{%% @p{:ﬁ 5@98‘?‘9"%'%%5’9{3 b ?'%'8 ?(réom M3 by ﬁenol s and
t hei r Manni @ddeditpibe durbineffurlicompasitiensgadividually, aﬁagaz&,tarq F, fft?é’PEOPIF'EEdgl to an
| mpr ovenent cnmbtriaeomwm}p&nﬂweadd]ﬁvashmownmerse)l | (lubricating oil), into which

they pags during engine operat i on, i nternal conbustion engines. In

Qﬁét'fﬂ“c?.ro Sue ;g&h@éf tbemsbam e, r(\}egmv@{um.ﬁéﬂmi o %b%gmldtagt)

e o e G R
butylphenols or N- butylp nylenediamines, 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, amido and/or imido 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 particular 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, monoamines, polyamines, monoalcohols and polyols. Polyamines preferred
for derivatization comprise ethylenediamine, diethylenetriamine, triethylenetetramine,

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



40 Suitably, the procedure in the case of use of the inventive

2-al kyl pol yh@&ﬁ% E%ll phenols and their Mannich adducts in fuels for
i mproving t g ties of the notor oil (lubri- cating oil) of internal

conbustion engines is analogous to prior art processes, as de- scribed, for
exanple, in WO 03/ 091365 or WD 94/ 22988,1mhose contents are fully in-
corporated by wa reference. 45 0000066314 16 The invention further
provides a hydsici %P'Wﬁbé@lem%‘ﬁl Alygicebelndodecanel anfihengy! aé‘r"""k? pelyhydric

sem sol i d omlcolls gushuzs etbrane glnpal, difthylene glyeelr g@nulynactypo!emrhymmedwﬂ at

| east one Reapdnl plybyli glgterole triphethyiepipans dirgthrital, Pentaeckhridcldomannitdhandof . 5
The above- dgg®fbbed i nventi ve conpositions are suitabl e advantageously for

| mprovin the thermal stability and/or for reducing deposits in the fuel
circuit and_conhust y as _are,us exa as
airorat engHdet SRR BrvaRs Blaitabls & Sfen At ﬁsaog%%émxemp M ool
conposi tion 822, OIS 4234 43b. WD ARE91A1R) UBj40440 YSmE69.8448Mhosi ti on as
descri bed ab®k 163,235 wdichuarbiimerjarated hergofoly by mfiereocpri ses a majority of a
liquid turbine fuel which may, for exanple, be a turbine fuel customary in

civiliagpor I Jet
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fractions. $tikd = 2Ky chainltgaiochdoneidifal fotitompodbhtia). IityBarer@pddiai§+100 are

Ml i taryst uphy amﬁﬁw%oﬁca@ﬂh@gaegﬁom ceﬁvefn%asﬁéna'r FeaciiVe bOisORIEARS saRd al r

force. at.e

conpr i se. 1 PPRATOEIa (< Slctel i STBHR fovalra Mingiaspheiale SHler by repkida g
tors, stati @oypietn pib @rtQ'Op'éQS(P OWi?é‘“Q RoeRiare descrived yn U815, 725681k Sphdhenol s
and/ or thei anﬁteﬁhammrﬁme be added to the turbine fuel conpositions
individually, as a mxture and, if appropriate, in conbination with further

?g\oll;; 't Ivgg rmw@[@%ad.ﬁ@es c(%)%rémahﬁ#ah @daekds %h%ﬁ%ré"@'ffﬁ#bnirﬁ%?at%ﬁe Hﬁ@ﬁtéuselm(n)é#e
i nhi bitors, Hézﬁta:aﬁu tganlfC% M% ﬁrgggtaﬁ\%@an Bﬁﬁcﬁe gi@(ﬁ'ﬂ%g r?aot?iofﬁ aﬁ'& S or
N-but yl phenyV%’R CSPPPHB%"S ﬁ%@%ﬂ'a Y @2eRs! Pae & %”@G'@H"aé%’eﬂ wh.al Vde

di salicyli dmwoioap@yanmﬁ@ﬁrf@p@@pre@mubtha reeetion praducts gt I@Olﬁﬁﬂhmf%f@ St adi s
450, bi oci deabstifiledphéndicwitiy fapaichydaid mene ot pbliyamiresdugh @k etidmgbiaet her ,

and ni xtzsre%lﬁ@w&ﬁiienetﬂ”érﬁhsrﬁ.eﬁxy%ﬁéuetrhmm Rhr 2l GIchUEhtBInheaBREiRy.de der i ved
]‘Eogpf“”ﬂsl W H?h 95@1 ﬁérbt ySmt?a‘b ':l\gé) PP T TN ‘ordesEs %?Yhé}%"rgpérﬂﬁ drer
unctional  gr O4RS by Gor Seasndia, fn D53 575,468, 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-alkylpolyisobutenyl-
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 total amount of the turbine fuel composition.

40

The application further provides an additive concentrate 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.
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—seftected fromhydroxyl, am no, am do and/or imdo groups. Preferred
additives are the 35 correspondi ng derivatives of polyal kenyl succi nic
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mal ei ¢ anhy y a thermal route or via the chlorinated hydrocarbons.
The nunber-average nol ecul ar wei ght of the |ong-chain hydrocarbon radicals
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are described, for exanple, in US 5,876,468, EP-A-831 141, EP-A-1 233 990
and EP—A—l %@0 ? which are fully incorporated here by reference. 30 The
inventive turbine fuel conposition conprises at |east one

2- al kyl pol yi sobut enyl - phenol and/or a Manni ch adduct thereof, as descri bed
above, in an amount of from O0.0001 to 19 by weight, nore preferably from
0.001 to O. % weight, in particular fromO0.01 to 0.2% by weight and
especially 6 85017 to0 0. 1% by wei ght, based on the total anount of the
turbi ne fuel conposition. 35 The additional components a) to c) and al so
further af ofenmpatdtved&aamgldi t)i onal conpo- nents may typically each be used in
anopunts of from0.0001 to 1% by weight, prefera- bly from0.001 to 0.6% by
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di luents. 5tarnevanaratet st/ t6O36(5MBAr.i s present in the concentrates preferably
in an anount of from 0.1 to 100% by wei ght, nore preferably froml to 80%

by wei ght andsigofarddeeidirdf tof HAMMREOD to 70% by wei ght, based on the total
wei ght of the concentrate. 10 The inventive 2-al kyl poI y| sobut enyl phenol s and

their Manni are suitab e

t her mal st a?}}"%‘gg"gf)os'y'ﬁ?%tﬁ'ylR”?QPE(Bagﬁgprr‘g’%EFg? @%P dogglef H&Qtﬁfm ng
deposi ts i n 7tdfPRMdpullet eech 1Hi24 RPMIRNGIRS #hiiabd AR Mg%taidr of tur bi nes, espe-
cial ly avi atpolyisobutebylplesnol &3 ppm aoublet 7t22qmed domlétuead‘reZH)pr ovi des for t he
use of ap |least one inventive 2-al kyl pol yi sobut enyl phenol and/or of a

Manni ch addycty rvg(gxah.%qeihese 15 fields of use. The invention further
provides a Iubrlcant co si'tion conprising a majority of a |iquid,

sem solid or _solid lubricant, and al so a det eragency active anount of at
| east one 2Viiation yeingiBFaisinthyl pthon spmples fapRatalystanni ch adduct thereof. 20

25 Ina11four-neck flask which is equipped with stirrer, thermometer and dropping funnel,
60 g of 2-tert-butylphenol are dissolved in 14 ml of BF; etherate. 200 g of poly-
isobutene (M,,= 1000 dalton, M,,/M, = 1.8; 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 m| of methanol and concentrated on a rotary

30 evaporator at 140°C/5 mbar.

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

17% of 2-tert-butyl-4-polyisobutenylphenol (8: 6.57 ppm doublet, 7.15 ppm doublet of
35 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)
40
Alkylation using CF3-SO;H 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 CF,-SO;H are then
45 added and 200 g of polyisobutene (M, = 1000 dalton, M./M,= 1.6; Glissopai® 1000} in



The invention is illustrated in detail with reference to the nonlimting
exanpl es whi @B %g% | ow. 0000055314 19 Exanples Conparative Exanple 1) 5
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ev?(%)r atlI % (ry aﬁje%tég) aCftrém rvatalrs"céﬂa&alfmoofg ;gglpbtyzas@t@ﬁéluflgz gd Go%dhhlanNBIM {td Bnt

o ° Qliséd aﬁi?ﬂ) %40 e W!‘%Q &8 uagéﬁéﬂl e 2 '55 o 1%
7.15 ppm do Q m et

and 7% of 4%045@?@35"'? E}H@*a% QaTheée%'*)a&ié&Bwsre&usmp wﬁ% b
each 2H) 7émsdashed Pricaiith d R of sathrnol @re caneriratrslon @ relaRicevesaratarat i ve

Exanpl e 3) WO QBkyhaiti on usi ng CF3- SOSH as a cat alyst In a1 1 four-neck
flask which is equipped with stirrer, thernonmeter and dropping funnel, 41.2

of 2-tgyt- h v gdo of toI uene. 5 of CF3- SG3H
gr et henZ%r 45@%{%&5%&%@&5 So ﬂﬁgﬂ ylﬁlgoAbEE{ \?gﬁgﬂie = 1000 dal tog M/M =
1.6; di ssop>aé 1000;2tert butvid-
yl-4-polyisobutenylphenol (8: 6.57 ppm doublet, 7.15 ppm dou-
blet of doublets, 7.26 ppm doublet, each 1H; 1.40 ppm 9H) and additionally
small 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 dissolved in 200 ml of toluene. 10 g of 1:1.1 BF:/MeOH

30 complex are then added dropwise at from 0 to 5°C and 1000 g of polyisobutene (M, =
1000 daltons, M/M, = 1.8; Glissopal® 1000) in 400 m! 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 m! of methano! 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 ? (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-methylphenol are initially charged in 100 ml of toluene. At room temperature,



0000056314 20 100 m of n-hexane are added dropwi se at from 19 to 250C and
stirred for 4?0(;0555 r 16 h. The reaction m xture i s washed once with 5%
ammoni a solution and three tines with 500 ml of nethanol, and concentrat ed
on a rotary evaporator at 120*C/5 nbar. 5 200 g of oil, accordi ng to 1 H
NIVIR ") (in rml % : 20% of aromatics m xdfure, no indi vi dual isoners

recogni zabl 04 I.sobut en Ing rears do ond 1 Exarrpl e
2 (P avent vgf %rf)@f%ﬁ}%dweﬁseﬁnﬁ 18 6 pRRPRAHE oS ost3l;

t her monet er 1 O ineRY ml ofgplaexgng rosubseaueniyadg ﬁ@dﬁl‘hea?%"'%ﬁ %fsol ved
in 200 m owthbrtfuﬁelntﬁrna?. t@ﬂgerafuran&wretmaﬁléﬁ Theningdureds slirrgd aip@nitemsS0C and

1000 g of ppératuebusraiet. (The reactiBAls Wahinated UsINgNO0mIlofGnethandBahs sapiaed® 1000)

in 400 b OfyitR+ h%meﬁ\aﬂbleaﬁalemﬁ%bbnm%yéom%taﬁataisdcmwart0 100C and
stirred for a further . The reaction 1s termnated using 200 m of

met hanol § met hanol , and concentrated on a
rotary evapdg%ﬁ%PPQEac‘i%g‘“@‘/t% IT‘rB@FF? %‘5%’?5“@'9&5 oil, according to 1H NIVIR
a) (in %by weight): > 95% of 2-tert-butyl-4-polyi sobutenyl phenol (5: 6.57
ppm doubl et > 95%L5 pidymethyl-4iplobisobiitedylphéred (5: 6662 npdoukset Bl0dtppredalbietH;, 1. 40
ppm 9H) @nd addi t i enddublets, 10U pprR ABUNES edh PH 1224 pptsiigttar)land 2dbiisnp! € S

(inventive) In a 4, grﬁéllre%nq&ﬁlfT Bﬂf‘%@‘iﬂih‘é‘ﬁol' S equl pped with stirrer,
unne

t hernoneter and dro plng 2-tert-butyl phenol are di ssol ved
in 200 mM of toluene. (); of 1:1.1 BF3/MeOH 30 conplex are then added
dr opwi se at ExamBpied !rUeBtD@ and 1000 g of pol yi sobutene (M = 1000 dal tons,
M/M = 1.6; dissopale 1000) in 400 m of n-hexane are subsequently added

dropwi se5at Irf & AMTdUrheck flédkwiaelisdquipped with stider! thethiefeter And Ghd ir@é\‘%mél’n I's
Lﬁ&mc;m??%em‘ % SRoflerEnof o ALl o *%E%"@%”é Aol o
oil, accor d| I%ﬁ\ﬁﬁ-‘ ?n]?qt%d 9}1%? QLW%[ 50) Ja]to"
2-tert-butylld 4 %?QP?@)F)QH%HW Ofhwhefn- gxang %%&b?ﬁ?ﬂtl%dtﬂ@ldedvmi@e BREe eoubl et
of doubl et swhizh2ige iptarnal dempenature tises lup 1q 10fCAThe mint@rE)is atircedhatdpom4émt i onal | y
smal | apounperatifre dvérdight. Mkieyrbpdtionad tertinatgdl By 50m%ﬂrhetﬁémdl and whshed

four-neck fk F I I ng
Funnel - 4534 8 of oAt Eﬁﬁﬁ%ﬁ“ﬁ?f*@‘%? Sy SRR (1RG5 pA

toluene. At QESSertoFrH%co anlé;rtg’1H(fxlol\$l)lg('?5 (in9 }Aby weight):

25 >095%  of 2-isopropyl-4-polyisobutenylphenol (5: 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)

30
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-polyisobutenylphenol (from Example 4)
are dissolved in 100 mi 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

35 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

40  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:



21 8.5 g of BF3 are then injected and 1500 g of polyi sobutene (M= 1000

dalton, M

added,

Vh=

i n tlbgoseusase of

The mixture is stirred at

term nated using 500 m of nethanol
concentrated on a rot ary evaporator at 18®' C5 nbar.
according to 1H NIVIR ") (in % by wei ght) g 95% of
4- pol yi sobut enyl phenol 66

2- met hyl -
of doubl et
ally small

S,

7.09 ppm doubl et
anounts of 2-net hyI phenol
four-neck flask which is equipped with stilrrer,

1.6; dissopal @1000)
whi ch the internal

in 200

m

roomtem perature overnight.

(

each 1

8:
Ex

pm_dou

TRE

%t ,

of n-hexane are subsequently
tenperature rises up to 30*C.

The reaction is

and washed 5 with 1 1 of nethanol,
1530 g of oil,

7. 04 ppm doubl et
4 anlslnglet 3H) and addition-
inventive) 15 1n a 4 1

t her nonet er and droppi ng

and

10

funnel, 272 g of 2-isopropyl phenol are iRIBially charged in 100 nl of
toluene. At fromO to 5*C, 10 g of BF3 are then injected and 1000 g of
pol yi sobutene (Mh = 1000 dalton M/M = 1.6; GI i ssopal @1000) in 400 mM of
n- hexane ane_sybse y gdded; t cotrse—ofr —whi he—+nternal
t enper at ur %&,831 Vﬁé‘ 5 doc. Th I?E i--rn is stirl et | o ;Qaeizm_perature
overnight. |The re agaltem i[s ternirated using 500 nippot méwkemol | pprd weshed
twice with|d 1 of [meschangicH,and cogessH@HYE.LN d sgy ar y eggapof gsor at
150005 nbarg 950 4ggpl  0idy, accardimgy o IH NVRT), {g n Yokpg we['ghs) - |25 >
95% of 2-i sqQpropyt ot yisgbutenyiph ; T, 01 m
dou(3 bl et caﬁ)do!o'x' rﬁ% e g“‘ﬁft ?6255)%@H* 7'1% [lit%uglﬂft\ 3'5;3-;“1].024 ppm
dou- bl et, ) _andg 180/ i u!rﬁ 1y 4_amunts of 27-Q7sopr@_m7l _phefdl Exanpl e
8 (Am noal kyiBat i on 1e@xor dii- ag-|7t0 MNeggH.ed8 30 In g b 1 |B@ar - neghkafl ask
which is eqyipped | SYidi €, ¢ hg.qrmrret er and droppi nggfgn- hgkgand wat er
separ at or, 0 g of, ,2s Tent-& ™= |soomerry| o [(.f-om pig 4)
are di ssoI\l‘ i 58 i u.erﬁ“%l*lHy. : ‘lz(é"u. 30%+ % dehht?g S6 J?;ggr‘r are
then added |'8nd13.1800; of terGire; eyl am ne sl utli%al? ar & Bdded| #B&nwilse.
Water is separated18% undéart-QiHgor|dths stirri ng untlid.15kc| eal. 78yl ehgs8li stji | |s
over. The sabution 408 conesptat i@t 1400C, 5 nbeqs on | g 7got af ¥ sgvapor at or.
105 g of 0|I19 accorgiyng VTR, b) 40
2-tert-Butyl=24=7p y:%yguuuﬂ gelrl-ty'?'ﬁgl \Fﬁ%—ml methytam 7"11?1:t fry 'lg“pqg*éﬁv 3'\5%: 7.15 ppm
doubl et, 6.79 pprn doublet, each 1H, 3.58 ppm Singlet, 2H) In a simlar
manner to EEXAMPE 2D the fol lowing are prepared: 0000056314 22 COH 4 rN
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 ml 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 oil, according to "H NMR ?
2-Methyl-4-polyisobutenyl-6-(N-phenylamino)methylphenol (5: 6.97 ppm doublet,
6.84 ppm doublet, each 1H, 4.58 ppm Singlet 2H)
16
All NMR: 16 scans, 400 MHz, CD.Cl,
2 The shifts of the aromatic protons and of the 2-alkyl group are reported
®* The shifts of the aromatic protons and of the benzyl group are reported
20

25

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

A turbine fuel of the Jet A-1 specification to DEF STAN 91-81 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



| IV PIBEx. No. M(PIBR R4 -_ R5 kromatl knmmat2 6ben I dalton ppm ppm
9 1000 CH3 %5 H5) - C4H9 6.99 6.79 3.58 10 1000 CH3 - C2H4-OH 7.09 7.03
3.82 11 108 -CH2-CH(C2H5) _C4H9 7.06 6.78 3.58 12 1000 i _C3H7 | CH3
7.07 1 6.77 3.58 13 1000 i-C3H7 -C2H4-OH 7.10 6.81 4.63 14 1000 tert-CA
CH3 7.15 6.78 3.58 15 1000 tert-C41-19 29°2H4-CH 7. 19 6. 83 3.83 16 1000
tert-C41-19 7.1 60 17 800 t-C41-19 6. 78 3,58 18
800 tert- mi”%iyhéﬁé‘aé begn 6§¢§Z%d wigh %msﬁ)e‘r%v‘ﬁ’e@ﬁ'f"?ﬂ %H&Fﬁ‘ﬂcef% 51n a
0.5 1 four- t%%*@'ﬁlﬂ%@l@%ﬁdﬁea%lrwnf[@f)%oﬁth stirrer, thernmoneter and refl ux
con- denser, 100 g of 2-nethyl -4-polyi sobut enyl phenol (from Exanple 6) are
di ssol ved | Exarﬂa@l@Z@ (teting ¥t BBAmal Bhatilitf tri phenyl hexahydrotri azine are then
added ang the mxture is boiled under vigorous ref lux for 1 h. The
solutlon becones ¢ ion is.con ated on a

evapor at or iﬁef%'@e@ea}i?s%g?‘amﬁﬁlég?d@'& S5 ela&g h?%ﬂ”ﬁ aﬁ%‘“ﬁq%f{iﬁﬁ'ex‘ﬁt

2- Met hyl - 4- P8P Mdohatcenyposon RessHERg %ﬁ*ﬂf&‘)ﬁﬁt'{ﬂﬁ%ﬁ@ﬁbgla%ﬂa%‘ \wcfpbach

doubl et, 6bh8en pyuipmsubirestirresaefiuxicdddensds @ing timer@ionudtert 52bf aid Bed ihitidlvR: 16
scans, 400 Migsed@RRGHR 16D mlb'hmeshelftb %e@‘fvehﬂiy%téﬁét%bﬂnctembéﬁaﬁﬂé watAith 10fh. the

tzhgl Eg'n 29[ OBBbééq%eﬁﬁ‘P%é e wéi’s) he Of"(t:%wtﬂf tch%aﬂ{ Qﬁ'@étirFedth?r‘hQ{b?m?é?Q I
stability ofi @F’raafhﬁh?feﬂ‘éﬁs*fﬁr@m r@e ﬁ; ie%%r 0 1Re g amdlot offubiids™
speci fi cat i 8ieres thrppghsr ussguely. thg diler residue tatier Aeving

stability wisa da'mge@bmetet 1115%@ foro4& min ITETOPsequenitp diving wsteh cztluced peES- ASTI VI

D 3241. For stiedn driedidtatozfod twaelhdurs ewddigdternsinatbgracinstricif)’ C was determ ned. A
0000055334 23 fuel which had been additized with 100 ng/l of an inventive

Manni ch addgel, 3GRAT@HRsLt 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.



to Exanple 8 gave a neasurenent of 270'C. Exanple 22 (testing of thermnal
stability) 0‘3 a'%ﬂgme fuel as in Exanple 20 was used. The additization was
agai n effect eg 100 ng/l of a conposition according to Exanple 8. In a
3-neck glass flask which had been equippgd with stirrer, reflux condenser
and thernoneter, 5 1 of air were initially passed through 150 m of the
fuel to be iWhatd$ clgmbextisat room tenperature within I h. 10 Subsequently, the
fuel was heated to 140*C with an oil bath and stirred at this tenpera- ture
for a further 5 i : I t of
Fuel was i1t of SO Rraa0R Rl R b SRR ek and B BRohich PORR,
filter residue, After drying in a drying cabinet at 1 | 5 Cfor 45 mn and
subsequeﬁtly dryi ng under reduced pres- sure in a desiccator for two hours,
was det erni ned @ aviceetaciingatlgast vbbe Bralnihydexyaromatic kompoanthivith aeptalydi- 4 ny

| nventive (additizedaly adtivé@thoupt 6f DBFFourd) whigh & dapablaef esmplek férfration

| aventtve additlve %\htﬁtthé‘QHIMlH ﬂj*?%gm B@wcﬁ'ﬁﬁ&%‘%&ii%@ﬁtﬁ!sﬁbéilﬁntfa(ﬂﬁ fRfoby 20
ermal stress on . : ,
process for prepari né’@@%ﬂ?ﬁ%oﬁ??&g& e%@?%ﬁfé%@ "y g"'{‘@??”%sﬁﬁ&&h&'
adduct s, 10 by a) contacting at |east one 2-al kyl r%gr oxyaromatic conpound with
a catal yti- cal |9 adtanpeoniistsustbigeting twg-%l@!mé@ﬁ tedniphenela pblisined di stebrpl ex
formation wth the aiabkgininedtkghatiomonpound, and al kyl ating with
substantially nono- ethylenically unsaturated and substantially

H I : : ‘ > o : :
2-al kyl %”F;!%oﬁeﬁh‘éﬁg%‘sﬁ%?%d@gﬁﬁf%?e"a'1iw@@@&‘*@'&)@s FouBHLErh dth B S ser, 2
The proceéss accg‘?‘g‘?% Mo claim 1, wherein the BF3 source used in step a) is

se- 15 lected fromi) gaseous BF3, ii) BF3 conplexes with at |east one of
t he 2-al ky[ hydr axyamg@seteuscBl:onpounds wused in step a), 20 iii) BF3 conpl exes

Wi th hydroxyar ongt i GF;eERPIEXESs withia€ lRadt shesdfltisd 2-alkymlHioxydioinatic kythpduedsunder
the reaction condi tiQpgif&flepbpP @), and iv) mixtures of BF3 with aliphatic

al cohol SZOWh' ch CliﬂrrpréFsa%om%?&e Uvﬁﬂ h%dr%arggmtic? tlzocfﬁgoq}ndg %vrhicrlrmoalrg sglgstglﬁ%lly
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;.

25 3. The process according to claim 2, wherein the hydroxyaromatic compounds of
the BF; complexes iii) used as the BF; source are selected from 2,4,6-
trialkylphenols and 4-halophenols.

4.  The process according to claim 2, wherein the molar ratio of alcohol to BF; in the
30 mixture of BF; with aliphatic alcohols iv) which is used as the BF; 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
35 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-
- 40 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 |



25 3. The process according to claim2, wherein the hydroxyaromatic
conmpounds 0Ofgoddd83Pr3 conplexes iii) used as the BF3 source are sel ected
from 2,4, 6- trlaIEy phenol s and 4-hal ophenols. 4. The process according to
claim2, wherein the nolar ratio of alcohol to BF3 in the 30 m xture of BF3
with aliphatic alcohols iv) which is usegsas the BF3 source is at nost

1.91, preferably at nost 1.51, in particular at nost 1.11. 5. The process
according to any of the preceding ¢lains, wherein the 2-

al kylhydroxyaromatic conpound s tacted with the BF3 source and al kyl at ed
35 with the polyisobutenes at R telqperature of at nost 40' C, preferably of
at nost 300C. 6. The process aq o N ,L 0 any of the preceding clains,
wherein the 2- al kylhydroxyar ong no%%ound is contacted with the BF3
source at a tenpera- 40 ture of atefost 20'C, preferably of at nmost 10C 7.
The process according to any of the pwﬁceding clainms, wherein the 2-

al kylhydroxyaromati ¢ conpound used for‘*the al kylation in step a) is selected
from conpoundsuﬁ?“%he general formula | 0000055314 26 OH Rl 6-R2 where 5
Rl is A3C20-alkyl and R 2 is hydrogen, O -CN-al kyl, hydroxyl or

C2- C4000- al kyl ®hi cis ¢CsCialilgt antpt ed by at | east one noiety which is
selected fromO0O, S and NR3 where R3 is hy- 10 drogen, alkyl, cycl oal kyl or

aryl | 8. The prgeesg '%ﬁiﬁeﬂi BAct Qi) Aoy FRELE, “-agl\?}ﬂﬁ%?sri Rendle8 gach a
Cl -C20-al kyl radic 1Ch’ RAS2 At Jedsto one er frar Juate gge S’arbon
atom 15 9?/ The pr Ogtjggs LOE Sty gih 'ﬁﬁ?lﬁ‘étPgérP”b a d%‘%ﬂ’ﬁ"‘%‘? : ¥sin RL is
a C -c200al kyl r adfegenaMeyl.reyeloakylgf@dgen, and t he

2- al kyl pol yi sobut enyl phenol s obtained in step a) are subjected to an

anm noal kyl agi onThé pfdceBs Becordi toTﬂﬁin'pT,Qzﬂﬁé?énﬂ?%\ﬂHiﬂJir@airé)eét@hté@y-cgial@lai ms 7
and 8, wherein R &ngzhrg_ﬁg'a‘? s%ﬁéet%rltiaa&orgﬂtﬁ[brné(r?rcgﬂ)%ﬂ affthch s bonded to

the benzene ring int position. nposition conprising at | east
one 2-al kyl pol yi sobut enyl phenol and/or at |east one Mannich adduct thereof,
obt ai naBPe By aTPeBrassss aewesding fryeither ahelaiprs Tand Suwhereip Rids a Cazo-alky!

radical and R? is hydrogen, and the 2-alkylpolyisobutenylphenols obtained in step

a) are subjected to an aminoalkylation in step b).

10. The process according to either of claims 7 and 8, wherein R? is a radical other
20 than hydrogen which is bonded to the benzene ring in the 8-position.

11. A composition comprising at least one 2-alkylpolyisobutenylphenol and/or at least
one Mannich adduct thereof, obtainable by a process according to any of
claims 1 io 10.

25
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 C-Cy-alkyl radical which has at least one tertiary or quaternary
carbon atom.
30

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.

35 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.
40



12. The conposition according to claim 11, which is obtainable by al kylating
at | east oa&ﬁn—égl k%I hydr oxyar omati ¢ conpound of the general formula | where
R1 and/ or d1%ach a d - C20-al kyl radical which has at |east one
tertiary or quaternary carbon atom 30 13. The conposition according to
claim 12, which has at |east 90% by weiggg of at |east one

2-al kyl pol yi sobut enyl phenol and/or at |east one Mannich adduct thereof. 35
14. The conBsi fitawingduelrapnmysition sApposing p urhive fuel st fi@liandiaeompasitionf a
fuel conpo- sit esdefirenddniasy ofjclainseffoiftly of a |iquid hydrocarbon fuel. 15.
The conposition according to any of clainms I | to 13 in the formof a

| ubri cant PRSI Fi r-Si | prft : iquid, semsolid or solid
| ubri can]r;. jg 0%é@ggggﬁg%n{@g&g%ﬂ{%ﬁﬁlg’ %r@%ns‘fénogimosi tion conprising a
turbine fuel (jet fuel) and a conposition as defined in any of clainms 11 to
13. 17. An addi ti vat lgasngtcortrosikign ag detieddn anepiclaimsnish fosidng - at 1 east one
conposi tion as def ifrapdropriaterat lesfst ohaadilventll to 13, - if appropriate at | east

one diluent, - if #pppapfia@is laist beasddipee additive. 10 18. The use of a
conposition as defined in any of clains 11 to 13 for stabilizing nonliving

organi c tegi a LN h ion l,igh o] and .heat.... 19. The use
of a Z-Aﬁﬁyﬁ%‘ol bﬁgggﬁf’ﬁ%?{{rﬂﬁ%ﬁ@‘f@%So%‘?q{QFﬂi"ﬂi{FVc%frFF%’ggﬂﬂ3%@?%%’?"%&9 in any
of clains 11 toNeAIVEY fo9anieMalgi sodestihriadtion 9hreHapvegns I hedbt er gents. 15
20. The use of a conposition conprising a Mannich adduct of a 2-

al kyl pol yi sabut gny lupdeha R-amyboissabefanpptendr-camtuinidy cdnpositioh bstdefided ds a

detergent addi bhygf di&inisUel toanths 4k &ﬁfﬂhe%ﬁﬁ&%éb%-fu@@e@rﬁ/gﬂ@? use of at
| east o ﬁ 2- al kyl pol yi sobut enyl phenol and/or of ‘at |east one n- nich
e

adduct thereqf, _obtai nable by a process accordin 0.a of clainms 1 to 10,
for 1 mprovi £ ¢ RBe L PharompYsiaT tqmiRng f aRuoh 898t 58 2 The use of at

| east one 2- al kplkploplyissbutandpiianshanbas definedin any eficlaimsst! torlé astendetergent ch

adduct thereof, additia indbdleandyuaicantomegmsitiosnr ding to any of clainms 1 to 10,
as an additive for turbine fuels for reducing deposits in the fuel system

and/or ,gomByst hAn SY 3t STbl: oﬂetzgilﬁitmyisobuteny[phenol and/or of at least one Man-

nich adduct thereof, obtainable by a process according to any of claims 1 to 10,
for improving the thermal stability of turbine fuels.

22. The use of at least one 2-alkylpolyisobutenylphenol and/or of at least one Man-
25 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.



