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25  One problem with using aqids, such as hydrogen fluoride, is that these acids are extremely

26  corrosive, thus requiring special handling and equipment. Furthermore, the use of these acids
27  might involve environmental problems. Another problem is that the use of these acids gives
28  less desirable control of the precise chemical composition of the product.
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conprising one or nore of butene- 1, butene-2 and

i so-butene by bringing the feedstock into contact with
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Hef jarpeeticegmpayed coptpicing echyeiox guPs FRTPFFNE FA5HRE at least one non-

21 hydroxyl containing aromatic compound with at least one olefinic oligomer in the presence of

22 an acidic ionic liquid catalyst, wherein the olefinic oligomer has a carbon range of from about
23 Cjz to about Cyp and is synthesized by oligomerizing at least one monoolefin in the presence
24  of an acidic ionic liquid catalyst.

25

26 DETAILED DESCRIPTION OF THE INVENTION

27

28 While the invention is susceptible to various modifications and alternative forms, specific

29  embodiments thereof are herein described in detail. It should be understood, however, that the
30 description herein of specific embodiments is not intended to limit the invention to the

31  particular forms disclosed, but on the contrary, the intention is to cover all modifications,
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Oefins - The term"olefins" refers to a class of

unsaturated aliphatic hydrocarbons having one or nore
wa@ arobamsear bon doubl e bonds, obtai ned by a nunmber/usfo07/070133

processes. The term "nonoolefin"” refers to ol efins

havi ng one doubl e baond. Al pha olefins are also
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25  Partially Branched Linear Olefins — The term “partially branched linear olefins” refers to a
26 class of linear olefins comprising less than one alky] branch per straight chain containing the
27  double bond, wherein the alkyl branch may be a methyl group or higher. Partially branched
28  linear olefins may also contain double-bond isometized olefins.

29
30  Branched Olefins — The term “branched olefins” refers to a class of olefins comprising onc or

31  more alkyl branches per linear straight chain containing the double bond, wherein the alkyl
32  branch may be a methyl group or higher.
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Unsubstituted Aromati c Conmpounds - The term
"unsubstituted conpounds” refers to aromati c conpounds

WO b@v/1d31500t have any substituents attached t oPehes2007/070133
aromatic ring(s). These conmpounds may be nonocyclic,

bi cyclic or polycyclic. Exanples of such conpounds
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i‘hel Lb@évsnhswgwéw ﬁempwq&rffbfd > unsysisd FOEPRBAY EriGTS

V4 t BroRiafc &fnp&uﬁ& tlfa@&d @Wa%n?%ﬁﬁdcit%i@@h@d tothe %aucﬁang(s)x"fhcse
NH2, - NHR R 2 and the |ike, -wherein is an

al k;fpmwﬁa&a&mﬂ%oqyg"Cablwsercloa@ﬂycmhgmw at 5@@ ApBYads ¢
GO MRS But-are hBRindited 18] besterfeUablithalerid £d the axgounds” refers
to aromati c conmpounds that have two substituents

tached to the aromatic ring(s). The aronatic
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Zfbnrfdlgwdlg\ADRhRaK e f- NHR er 1NH: erdriieerlike, whereie R s an jakkyl group and X
| ef.d MafigeC! 1 gomer has a nol ecul ar wei ght of from about
60 to about 850 and is synthesized by oligonerizing

#h olefin in the presence of an acidic ionic |iquid

St 3 rysika AL OBl lidrm BIORRHAGd” refers 10 a Lowry-Bronsted acid which is defined
24  as a substance that gives up a proton. The strength of this acid depends upon its tendency to
25  give up a proton. Substances that readily give up protons are typically strong acids, Sulturic
26  acid and hydrogen chloride are examples of strong Bronsted acids.

27

28  One embodiment of the present invention is a process for preparing an alkylated aromatic

29  compound, wherein said process comprises reacting at least one aromatic compound with an
30  olefinic oligomer, wherein the olefinic oligomer has a molecular weight of from about 160 to
31  about 850 and is synthesized by oligomerizing an olefin in the presence of an acidic ionic

32 liquid catalyst.
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At | east one non-hydroxyl containing aromatic conpound
may be used for the alkylation reaction in the present

WO pvensiser. Specifically, the aronmatic conmpounBCTiOSR07/070133
not contain any hydroxyl groups either directly
attached to the aromatic ring or on any of the
dubdromatieGampoudat are attached to the aromatic ring.
Breferably the at | east one aronmatic conpound
conprises at | east one of nonocyclic aromatics,
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10 | gopibilenthe ol efinic ol i gomer enployed in this
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| ecul ar wei ght nonool efin nononer in the presence of
Bn ahbd atbineati¢ @mipountl ingwibedn uikhitatitatbddronmitic conlpbgd,mronbsakstidited

arbon ran of . f bout to C70. Preferably, the
lg’l ef P bﬁgﬁlaroaﬁiés}’gsg@egmﬂ}pgﬂgl ene ol igoner. Monoolefin
Mbnonmer The | ow nol ecul ar wei ght nonool efi n nonomner

ﬁrpggMgggA%é%égm%QM%ntion may be |inear, isonerized

near,  branc partially branched linear ol efins,
Ir a mixture thereof. The nonool efins may be derived

for o ' 0 iOC:

17 o B e B0 W B SR R B 7
18r ometbeds that asgwedllkadvinrin et hesi s process. Anot her
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t hrough cracki ng of petrol eumor Fischer- Tropsch wax.
ZQhGQEE§QQEﬂEE!OpSCh wax may be hydiotreated prior to
£racking. QO her

22 The olefinic oligomer employed in this invention may be synthesized by reacting a low

23 molecular weight monoolefin monomer in the presence of an acidic ionic liquid. The olefinic
24 oligomer has a carbon range of from about Cy; to Csp. Preferably, the olefinic oligomer is a
25  propylene oligomer.

26

27  Monoolefin Monomer

28

29  The low molecular weight monoolefin monomer employed in this invention may be linear,

30 isomerized linear, branched or partially branched linear olefins, or a mixture thereof.

3
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commerci al sources include olefins derived from

paraf fi n dehydrogenati on, nethanol-tool efin processes
w@owrhases cracker), and the |ike. Another soupceUS$007/070133

ol efins may be refinery ol efins, such as those derived

froma fluid catalytic cracker (FCC unit. ot he
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Fi sehgs o'[éﬁ'hpif?&&bnoﬁﬁﬂ Blblﬁ%leﬁn prédess oFEﬂﬂ’éﬁh ﬁfeﬂaﬁh&rsWesﬁ | As6thdoe
substituted with other functiona

chr e o VEh e BT 8y btk SAPONR o RO ES g Fischer:
Pf OV AR wak ahe Hiehdd- Tgrpsw Réx 16 ba @jdroneacitprivd t bradkldg. Gaker di C
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g%ide and an average pore size of less than 5.5
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ol kel i b St e

a2 donk ligail tathlyeat al ysts useful for isonerization

{hclude ZSM 35, SUZ-4, ND-23, NU-87 and natural or

’s{)nt hetic ferrierites. These nol ecul ar sieves are well

ki ougomerived NemalrAlpha OtbfimMenaiiescussed i n Rosenari e

ﬁéOSt ak' s Handbook of Mblecular Sieves (New York, Van
strand Rei nhold, 1992) which is herein incorporated

by redre embrdimefiof thabﬂesepjumplo@e@e mppoplefin Amaploysdgea rofmal alpha

)7 Ogﬁég ﬁﬁg Aol EIE& %Eéﬁst atytﬂ%on?eﬁ%dkaﬁnﬁﬁ& br of 58 Bypes of acidic

penta rocess I soneri zation
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e
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t enper at ure. contl nuous process i S nost effrcrently
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ﬁ X %ﬂnﬂ@ﬁﬁeﬂ@rﬂ&%s%ﬁlﬁ@gﬁw fire QBN Bhown inhell afl ard BNc@sed in
hour | Yy Sspace vel oci Y

24 osemarie Szostak’s Handbook of Molecular Sieves (New York, Van Nostrand Reinhold,

25 1992) which is herein incorporated by reference for all purposes. A liquid type of

26  isomerization catalyst that can be used is iron pentacarbonyl (Fe(CO)s).

27

28  The process for isomerization of normal alpha olefins may be carried out in batch or

29  continuous mode. The process temperatures may range from about 50°C to about 250°C. In

30  the batch mode, a typical method used is a stirred autoclave or glass flask, which may be

31  heated to the desired reaction temperature. A continuous process is most efficiently carried
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In a fixed bed process, the isonerization catalyst is
charged lo the reactor and activated or dried at a

wo eowpasBdizire of at | east 1500C under vacuum orPET/08200g070133
inert, dry gas. After activation, the tenperature of
t he isonerization catalyst is adjusted to the desired
rle a @etiimhfined bad @rogrst: Praceags i a fixed\hedgrocess gangpngs from §.5to 10 or
it nRAWEGH HoltlyQpdcb@ikgact or . The reactor effl uent
containing the partially-branched, isonerized ol efins
i)s collected. The resulting partiallybranched,
145 O R fix6@Bbd PloSdsd, the isErdHzation cabalydi if dherg@Né thoteRdtdr Bnd activated or
distribution (i.e., alpha olefin, beta olefin;
St @154 3 ST of 505 SSC PGE e RHmGF Bt gy bes. Afe
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nqner, has car bon r.ange o om ahbout .Ca-,Ci q-
it e B T e LR

©f tiswbutisbdadthe@drdedf bréchisd.c | oni ¢ Li quid Catal yst The
ﬁCi dic ionic liquid catalyst is conposed of at |east
wo conponents which forma conplex. The acidic ionic
14i qBieftrably} thd manbolefim nevindrive is ptopdena] Huteheaisebotylene penteneor miitures
he ol efin ol gonerizat i rQce inde
BombPiegelos el e B bR ARG ko B RARAR e donooten
TBhe mhanst has @ cadon enge of from hwuidat Gib. Peferaplyl the menolefml mopomer has
- Lo ' j dic conpound sel ected from
@o%géﬁ%ﬁtr@gés_oﬁ\gﬂﬁg@ﬁ %v'\(/l%s Aci di ¢ conpounds of G oup 13
Betal s, including alum num halides, alkyl alum num

al i,ds. I Iq @E% ide, and al ky] gallium halide (see
?nt A MLl A %{ of Pure and Applied Chem stry
0 UPAC), version3, Cctober 2005, for Goup 13 netals
f e RRG R DigGd LAR)sE confPhd®Sr aHEM rRo AnipSiichits GREPRINLS
ﬁesi es t%ﬁoseqo? %Mgu wlngmat éll S ma(),/ alpg'g lsae used,

2o p cestriee] T pri ieni iapideailyst Hrsitcr s ekysiap S#RIPR o ocin

Al UGl ARERAtInipHiSesPindcplaiidthly Sompried HHﬂsﬂ’lz%%&l&)t arldR second component.
articular, alumnumtrichloride nmay be used as thg
i r Jhe first component of the catalyst will typically comprise a Lewis Acidic compoun
25  selected from components such as Lewis Acidic compounds of Group 13 metals, including
26  aluminum halides, alkyl aluminum halide, gallium halide, and alky] gallium halide (see
27  International Union of Pure and Applied Chemistry (IUPAC), version3, October 2005, for

28  Group 13 metals of the periodic table). Other Lewis Acidic compounds besides those of

(0

29  Group 13 metals may also be used. Especially preferred for the first component is aluminum
30  halide or alkyl aluminum halide. In particular, aluminum trichloride may be used as the first
31  component for preparing the catalyst used in practicing the present invention.

32
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conponent for preparing the catal yst used in

practicing the present invention. The second conponent
worrngssup the ionic liquid catalyst is an or geai/tS®a/070133

or mxture of salts. These salts may be characterized

by the general fornula OtA", . erein Qt is an .

obreI A AP SRR P Bio0 A Gt B B At o mixtreof

syl fs61R) These s maybeRiacRrized bathoggail iforatly QtAargen G érun
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SO3 Chedged ion Sifoh 63/CI', B Eﬂl(dg Biog \BF, 1 BCLY,IPBR Sphe AL, Alfee Ter y @ull,

f con one 191
o S SR L RATRER R S B e AL R .
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I d

h o uﬁ@%@wﬁh&h&g %cﬁﬂ f?nsexﬂﬁptwy cth%ﬁ‘é}l:;]eﬁﬁlz% dﬁ?{; dem %}t]!)rﬂi% | de.

lonic liquid a Lewis or Fr ankl in acidic char act er

ﬁe n %%rl:s)!nce Bﬂﬁe & %ﬁltnp%ﬁen{ shﬁﬂd@?&lc%le e liﬂm@ E Léxﬁ?orfﬂa;\ﬁfn ac1d|c

onent Istot secon onent reater
b?c i dha(rayteo Genctally, ithg greater theqnnlqiatmd(&!a first, comwt sltethe mmi
{9 %ﬂL énfj@me@»‘%ﬁ el BB ngh@%m Jw,m&hwﬂernlaﬁﬁmﬁmwm&

as |rst and Seco nts respectively

the aeddfigeteylamineg hezdrpthq’udecprecwdaiﬁ the first apdhegond pastrepeas) r?p%rweiy,

Be I3f tﬁ?‘eﬁﬂﬁc 16&]1: lﬁuﬂ@iﬁﬁys{, ey MefBrhblf #RB BELALPL m&lpﬁ{’b @%ﬁlt
1t o about 2: tionally, the acidic ionic liquid

lﬁat W@ftﬂ‘aﬁﬂkp‘l&:}oh‘ﬁ# °§b21a third conponent. Preferably,

{/e third conponent is a Bronsted acid. The Bronsted

acid conprises_hydrochloric acid (HQ)
18 Optionally, the acidic ionic liquid catalyst may comprise a third component. Preferably, the

19  third component is a Bronsted acid. The Bronsted acid comprises hydrochloric acid (HCI),
20  hydrobromic acid (HBr), trifluoromethanesulfonic acid, benzoic acid, para-toluene sulfonic

21  acid, sulfuric acid and the like. o
22

23 Preparation of Olefinic Oligomer

24

25  The olefinic oligomers employed in the present invention are synthesized by oligomerizing a
26  low molecular weight monoolefin monomer in the presence of an acidic ionic liquid.

27  Preferably the olefinic oligomer is selected from a propylene oligomer, a butene oligomer, an
28  isobutylene oligomer, a pentene oligomer and mixtures thereof. Preferably, the olefinic

29  oligomer is a propylene oligomer which is synthesized by oligomerizing propylene or

30 isopropylene in the presence of an acidic ionic liquid. Preferably, the olefinic oli gomer has a

31  carbon range of from about 12 to about 60.
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hydrobrom c acid (HBr), trifluoronethanesul fonic acid,

benzoi c acid, para-toluene sulfonic acid, sulfuric
wa@edod1asas t he |i ke. Preparation of O efinic OPgDOBL007/070133

The ol efinic oligonmers enployed in the present

i nvention are synthesized by oligonerizing a | ow

ol dkeledin oligomgihay bp prersred by 1eacting thpenoplefinimpsomar itk the acidig

3N aflctifd eag.iyacasldesqrweaihcrﬂ & eQbiRRboGs, bilsh &Leﬁf—bzﬁéh(%eacuon
ol i goner is selected froma_ propyl ene oli

Gut arvessit frepe Akopt -2054 19 abeyh IRO)F @ﬁe PEsEsiug Bf Alposp "‘p‘é?f'?‘{é‘h‘@ about
Ql | gEUIBEig ANMese Wo&és&’ioﬁcﬁtx&nbﬁf ﬁf@fumtlﬁ)g prﬁih@ﬁioﬁ of prdtss conditions in
olefinic olig is a ene goner which is
flﬁélé;ﬁOE‘é‘EFaW °6‘|h? ﬂﬁq’n‘é?‘i”gi“’r%" sﬁ?Pﬁ 'éﬂé"“B‘?“ i sopropyl ene
ign the presence of an acidic ionic liquid. Preferably,
the olefinic oll has .a_carbqgn range of from about
72 Brgcesyior hrepaunaAllylatod Arqmatic Compound may be prepared by-
Reacting the m)nool efin nononmer with the acidic ionic
l9i 0 Uhechll At prcetss is dETicHRUDYIch@Snghaeyd@bdarbor ﬁed&oﬁmtng ABrlDotfatic

atch or sem -batch reaction %s t fro .
B B AR S Ob e R P SL e e e econi
Iar eﬁq‘mtr cﬁtatyﬂ todeddtionLOGn plﬁclgagna‘{'helfs faiphioeic B acidit it liqaid
m zation o r.oc ss con iti.o
3 e lulr s TR e e P ¢ opig haid
18co ml)@f enmiployal in ﬁ\vﬂéﬁm@ﬂlgonﬁnmaﬁﬁocés&ﬂhﬂtaﬂlag reasgnon mixture,
ce
(o VR oS R e RS Pt o e BAE BRE pond.
1an  baldimette lald;ylaitmrrmu md!eroﬂkyhtum ciriditives forfa umesufﬁmencto allow
ll%o ng.l% anqg'l co Q/Qmon (? é a@iegst (ge%(%rﬂle%ugn ﬁg Vt\ﬁc%dﬂ&f?he 0?7?1 fo an
uid W 3t a reactlon zon tio
li7s arammc aikyiad Afifitralesired ing the ceadtion iqulm lﬂrematcaﬁys the alkylatlon
npl
Bne Bl ol el Rfiled batle BQSGES: BVl 8 Lylhth 0
181 eﬁmdm 1gm®l!lqugmm Abe aciiv lmcdm@é satalmyrbe eglicieil pghe reactor ina
ea
A3k Rofyl 1 yctOB R pEATRL WG el ABATR Lo s
Zl i qerpluauc r:@nmmd@landnptton@lyaleﬁw eompeindsAtomehe desired alkylate product.
| k o ent to allo
b AR oA ol Relelel (A L0l eobof the
2l efin has reacted) of the olefln to an aronmatic

2| K¥a@16pes d¥irdaibr M%Mn@aa}uerﬁ&d 1dr (e rea®RGhde OMhe WinthubE, Sut are

i s renoved fromthe al kyl ation
25  not limited to, batch and continuous’stirred tank reactors, reactor riser configurations,

26  ebulating bed reactors, and other reactor configurations that are well known in the art. Many
27  such reactdrs are known to those skilled in the art and are suitable for the alkylation reaction,
28  Agitation is critical for the alkylation reaction and can be provided by rotating impellers, with
29  or without baffles, static mixers, kinetic mixing in risers, or any other agitation devices that
30 are well known in the art. "
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zone and fed to a liquid-liquid separator to allow
hydr ocar bon products to separate fromthe acidic ionic

wo @aitaBsent al yst. The acidic ionic |iquid catabgeUSI8Y070133
be recycled to the reactor in a closed | oop cycle The
hydr ocar bon product is further treated to reno

elx c dBeallyltipnoecess e besamed wt ¢ SmpaeiiasironAoy p‘l"°%‘ﬁ arw 00°C.
@l eﬁhﬁr&eﬁwmuﬁd&%ﬁ&ﬁ%r%ﬁé had Mlhl@kﬁlommu&ﬁ

he excess aromati ¢ conpounds are al so ec cled. to ﬁg
r3eae@nenomn%mﬁmﬂwégqu@fphrseéféwﬂrseamswgaf Lipil U psig s garigfactory
us e¢h hdttaid 261 @ odvet inZRWRuid flagse | ncl ude, but are not
l[imted to, batch and continuous stirred tank

Peactors, reactor riser configurations, ebulating bed

reea Q‘h@zft feast &fédroﬁrhthﬁ:bmﬁrﬁﬁlﬁdr ﬁﬁxnﬁ@ﬁffaiogxbﬁc&brhﬁmsds hﬁtﬁhe (ﬂHﬁ&lc

known in. the ar reactors are
0 SO Ry o Rig g e e G B P R hickfon
a8l k}BbtaTsmglﬂarﬂ afltiple Gaactiofgintsaay dbeusedswids thd mjembn défare atolmetic
| kyl at i an .and can be r ot
% g?ullpg eﬁ} b?lc Wg[)rﬂ% (Bl&fS?\PIgP or aﬂ t(‘ "ﬁ% ZOrIﬁCSX'zhe reagtlon
10| n edmes:need not lregnammned sdesame@rocanyonditibner agi t at i on
ﬂevices that are well known in the art.The al kyl ati oD
rocess may be carried out at tenperatures from about
121 OThe chargarbelenatid @B @omdtiveoppoosiss the plefiniead igoneed mayrange froe r
$Uf &46?¥t REESSur e that a substantial portion of the
ee conponents remain in the liquid phase. Typically,
2 pressure of 0 to 1000 psig is satisfactory to
'i"{leaillﬁlatl& c@s@ graﬂe%%@dt out d,h Qb&&%r !m'nﬁﬂﬁblg pr)@@§§ She aE&ﬁ ik
eas I'C’ conpoun m xture of aromatic
o npwmwyam@y bfhecydleclsrfrhen hed mlarcrgztjn@ps preepss oebajch preesse d
geparately into the reaction zone or may be m xed
prior to injection. Both single and nultiple reaction
Bondhe aiefipic skgomeredtioniand-aliykiton prjoessas menalisftake placedn Giergpprate
OTRe $16lhat 3R Gockibtfin Gried | rnrmecm@ Feh R ITRY oldfifie ghgae,@mﬁﬁ\r&r@hm

or al reacti on zones. he reactl on zones need not be
Hai inagqordanse #ith thy eroseeﬁrf@ps;ﬂe%@ééer%ﬂa? l¢lmiroligomerized pradugis

10! ek RH 10Q s@bnd iBR10A WRGRE Ihe armairao%&dssmest e i h@blaiHkSwith
olrggner may range fromabout 0.5:1 to 100:1. The

Bl ke groresTSiept bl be carried out in a batch or
gont i nuous process The acidic ionic liquid catalyst
nmay be recycl ed wh in a continu rocess or
%a%/ he Cﬁgalégé ed to make the oﬁ:gmc ohréomer and in the all%l'{atlorrl) process may be
25  recycled.

26

27 The product of the above-described olefin oligomerization and alkylation reactions is the
28  non-hydroxyl containing alkylated aromatic compound herein.

29

30 Accordingly, another embodiment of the present invention is a non-hydroxy! containing
31 alkylated aromatic compound wherein the alkyl substituent is derived from an olefinic

32 oligomer having a carbon range of from about Cy; to C and wherein the oligomer is
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The ol efinic oligonerization and al kyl ati on processes
may al so take place in two separate reactors that are
wo owatiexdis n series. In the first reactor, the BCEPUSINT070133
ol i goneri zation takes place in accordance with the
process steps descri hed hereiq, The ol efjnic -
of i g @R Py plEameTHHRg i Ivas! opgracnoqleliy mogomer indbeqgenre.of e grpic
viher @hid lijiEcadlylty! ati on process | akes place in
%ﬁcordance with the process steps described herein.
e catalyst(s) used to nmake the olefinic oligoner and
i t0ler ehbe¥imadtd N bpseoess thoR ykilkd irthctc| ed. The product
of the above-described olefin oligonerization and
kyl ati on reactions is the non-hydroxyl containing
ad kyihefoRsvisy cingilds are prsepedin dluktrateapaaific Astoditmdntingflthis invention and
ot her enpbodi nent of th resent inyention is a
Hon Ty B/ E K P Bt B Sopesl BRI Eoh: o rpoun
viherei n the al kyl substituent is derived from an
dl efinic oligoner having a EXANRLESr ange of from about
@2 to C70 and wherein the oligoner isprepared by
bl i gonmeri zing at | east one smmidlefi n nmononer in the

5o R 6ol SRS S g

Brt. The follow ng exanples are presented to

14 | ULl FouP B e JFQQQJd%ﬁ\%/Iﬁib%lmkmlﬁurﬁ SRR Bl

are not to be construed In any way as Iimting the

Bcope opdmightendenveammiablf0°CEXAMPLES Exanpl e 1 Preparati on

Tri-roethyltributylarnrnoni um Chl oroal um nate |onic

I quid Catal yst Anhydrous alum numtrichloride and

Het hy [ The prenstagiancaf o iphig iguidatglypt aias epiedondiniacly ko SPhP grprps of
der pachbiy hmddn GlordlFasRERPRRBLAQGWhRh whild biRftdin o

iquid catal yst was carried out in a dr box.m
W ans magnerestifipe bari BT gamnersry A aminm gllosids yapdddde 2 o -

B beakgh,dMaikeN Wik e %bﬂﬂﬁﬁd\%tﬁ/gﬁ(ﬁ SRR QO@brls 6 B dolidl AikGinum
bar. 622.7 grans of anQXdrous al um num chl ori de ,was
Hdded chlpridg were slowly added to the beaker of methyltributylammonium chloride. As

22 aluminum chloride was added, the heat of the reaction rose and the reaction mixture

23 turned “pasty” and then turned partially liquid. The rate of addition of aluminum chleride
24 was slowed to moderate the temperature increase in the beaker. As more aluminum

25 chloride was added, more liquid was formed and eventually the reaction mixture began to
26 stir freely. After the addition entire amount of aluminum trichloride, the reaction mixture

27 was allowed to cool to ambient temperature and was stirred overnight. The next moming

28  the reaction mixture was filtered through a sintered glass filter which had been dricd at
29 130 C. The final filtered jonic liquid catalyst was stored under nitrogen in a glass bottlc.
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second beaker. Wth the magnetic stirred activated,
smal |l portions of the solid alum num chloride were
wa@ b@wiy3sazided to t he beaker of nethyltributyl aremons2zmT/070133
chloride. As alum num chloride was added, the heat of
the reaction rose and the reaction m xture turned
"basty" and then turned partially liquid. The rate of
gddi tion of al um num chlori geampiSas! owed to noderate
the tenperature incre Se in .the beaker. A
um num diEeraratos of Lmethylamp 14 g [nate fonx
and eventually t he reactlon m xture began to stir

td el e BT S mR R R R e

teo anbheaMmeteema evawi dobled rafll covEensa twad ddd«d 602 giafis (G Ttmolefivd

7 i nira ot RER e oo an e R Ly bR

The fivaabm f4OD ner H) for atroutd 5 hmmpmdithexﬂlasb/eﬁsut conlds rogth Gmpetature

der nltroenln | as ttIe IeI
epar i bEGE 4Pt B oc e PR B4
10 qui dno@a)tuﬁhlymmurﬂ' oickiorki® @Geveta) podroys, untldn nidregen evrkabgmz% gunutes
[ 1°u nd wk%ﬂt gﬁ%g | i K zslzmgt t;lch per [.hnﬁgp %bé: allhe chh er[;tg &t'the flask
her nomnet er Fere ¢oo é‘ ux condénse
Bdded v6®.tUgn gcaadm 70T ahd stivted &) 1 km‘ur #5 mimptesapd éxmmnlpd.moom

dro
Y SoC R Suel s BT o it B B b
ten adnicdigeid, Wﬂ@k@baﬂerwommlwenper ature under a

i trogen atnosphere. To the hydrochl oride salt was
added 187.8 granms ( 1.4 noles) of alumnumtrichloride
ln several portions under M twpgyen over about 25
M nutes < while sti rBrpagtions epeQlisomer t he
fenperature of the flask 135° C The contents of the
flask were then heated to 700C and stirred for lhour,

W5 w08 wk auiockave was auraed oyt gitrogsn 38 sk of beronie Hgwd ctalytaer

Wt 'pfB4rEE in | ERpRN PEHd 06 leof lﬂanij&'E mtaihl: AR B4 ¥ ringe. The
chl oroal um naF

e ilonic IC]UI under nitro n
%nt ntoglaye wasthes syapysted fopfresp ahoyt3 E?r?b%‘F 6&@@5%@%@0‘01 €

22 inthe autoclave. The autoclave was then equilibrated at a temperature of from about 0°C to

23 about 90°C while stirring. Propylene gas was added to a pressure of about 50 psig and was
24 maintained at 50 psig over the reaction period. The reaction was run from about ! hour to

25  about 6 hours. The propylene feed was then disconnected from the autoclave and heating

26  and/or cooling elements were removed. The autoclave was then vented to atmospheric

27  pressure and opened. The hydrocarbon layer was decanted from the ionic liquid catalyst. The
28  ionic liquid catalyst layer was then washed with hexane and the hexane layer was combined
29  with the collected hydrocarbon from the reactor. The hydrocarbon layer was then stirred with
30  water to remove any trace amounts of the ionic liquid catalyst. The hydrocarbon layer was

31  then separated from the water and dried with magnesium sulfate (MgSOs). The propylene
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An 800 nL autocl ave was purged with nitrogen. 30 nL of
the ionic liquid catalyst as prepared in Exanple la
waee72®@smt. of hexane were added to the autocl arer/D§2007/070133
syringe. The autocl ave was then evacuated for from
about 30 to about 60 seconds to renpve the nitrogen in
tlhe oligpmeicredye wasrisplated floptie o tsctbhydrosnehen ey PY [oRpy:FyaRgralign
2 t%ﬁ@bl@&ldf@°©forénio%ﬁn§\b6l&tﬂe hdzak0 about 900C while
stirring. Propylene gas was added to a pressure of
out 50 psig and was mai ntai ned at 50 psig over the
reacti on period. The react E@mpdas run from about 1hour
t o about 6 hours. f
|sconn gamerization ¢ el ¢ Liquid & 1 ac
@ool i ng el enents were renoved The autoclave was t hen
ent.e e and

i SRy B A DSBS BRR S B et

@at depatombhda ingunétic stiribapandla wed aeitstas placydin awaer tathdwated on a

hed wi t.h. h nd .t h I
% el st B PRGR et R A e e N o
yd np;mahxh&ty 102} efthwmo ligadf &tample @oland\ﬁ.htrhapwaxlmmely @5 mlof
fllﬁ ﬁwm Ay vtv tcr ga‘f(‘ was c d%o l%hﬁegnmeand 958 \gltth (c]:oa#ﬁ %ﬂg%%hg éax %s

rocar én separa
12at mtrocamzﬂ tldough d\e mstuhet wulgthwd torbubhld tfnat@ theNgpis@tlid atThe
pro r
Col Péa%@%%l# 1gﬂocar ﬁt@&i’é&% r atélf? cg.%s?q%x{; avgﬁoE}ﬁ §the water bath
MakMNQMpﬂamébaw%6@®@wﬁb“}enove any vol atile naterlals.
Exanple 2a Aigonerization of Propylene with lonic
iquid in a Continuous Flow Reactor A clean, dr

p p Thodrepalers aps BOv was stoppedsand prpesimsielydf o pihereangvas iaddad to the
& NtEaGd TR r&%t%r ohtedts @@élhén@aﬁs?err@& toh %m&%tﬁ%@ﬂ@apﬁrommmcly

gnetl c stir bar and a need vent was p aced

WRat &9 el feeentddel 1othe spamgh émeb The prepicrlgyervs wathsft Wt

aq Ui @ 6kr Whhdiod Mgls@t 'ﬁt‘%&é‘& ﬁ& the Héasle dR@kl etdemama taap.gmmeny
th appr oxi mat he ionic liquid

Tth aﬁ?;m@ Heat appepx Swéw SQp%toaff?rﬁﬁ\e élpsymzswqﬁmnyknqq eTJaa Fractionjyas
At beald i RS atdARY oBigbnieRzed Bloyia pridduel @tmz efdfrwére Echnb'uﬁ@to

and propylene as was i ntroduced throu t he gas inle
Znd Yiad prpsinately 490 smeofeligomeriprd krerylens M TT6ad?Icr Ll by S

BPPEXNIsRERbMatdgrdphy Mhue mélmlgutsanamgmmmgsﬁat ely 7
hours during which tinme the water bath was mai ntai ned

gtgetween 40 and 5 1 0OC.

Example 2b
26
27 Oligomerization of Propylene with Ionic Liquid Catalyst in a Continously Stirred Flow
28 Reactor
29

30 Toaclean, dry, approximately 1 liter, jacketed glass reactor equipped with a bottom drain
31  valve and fitted with a mechanical paddle stirrer, thermometer, fritted glass glass inlet at the
32 bottom of the reactor and a water cooled condenser fitted with a needle vent was added

33  approximately 130 grams of lonic Liquid catalyst of Example 1a and approximately 100 ml
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The propyl ene gas fl ow was stopped and approxi mately

40 m of hexane was added to the reactor. The reactor
w@oeowamsss were then transferred to a separ at or pCt/uswet/070133

and approxi mately 10 gns of ice was added to the

separately runnel. The or anl c Ia er was washed w
vat eFhexaap] By SUTFEVaSAHRAJ AP Biligh thf epeiqs MatFoRlfitio meen 10-

fhex 30 Al ﬁybmhénegbs Wﬁlﬂﬁfodx‘!c@&ﬂ#éﬂ@h(&%i &9@&&1&1 @be)at %Qroﬁiﬂ?atb‘lg )
&proxmatel 80 0C to afford th oJTer
0

bitprmimae forprpeoximately ihaty aqgfben lovyseed fo ‘“’F 4 TQ%?’QWH‘C for
tahe afiirdxGRUEERY 7 HHEE wRiTc RN, tRTQEQEBpefatf Be®BENRIWRT 3 °C. The

nb d | d te 6
G | Gt S SRR ppre g B hfors oo sl g dpiped
B C i e Meakilhl QuppioRighamly 29 hdukshiter Agbiwinigghy, thSaictlejuidraalyst

5 0 R o 5 BT AR EE o Ao B epgh

3t i iHe@sh disp@sionita bétesen 09 —@ Sdiletsntinutcivyapprayipatelx 8 h(mtﬁilhyle 1

liter, jackete | ass, reactor, e p vvltha
KRR e L e R S
Bt i propylene pd3pdraimiphedibyic Elqmd cta&lj'stghdissmgigaisswctwh eppraximatelye24

ottom.of the re tor a,wat.er .coal ed con I
R T AL AL N A
or amm}f thé @gunic lalyerqm dolgakaad ysbedoith Emambieé oveaardyrdous MgSO4,
%pp %I%e% aena glstrn f dgrev)éc%ﬂg{agp&gmagl é‘l\ﬁ%d %g?ﬂg d

t'é ‘Feac ween
HO- affd woamﬂtclp rSQngrmméolgazsenmropmoM%e*cPl? R 5LighbytSire

o LR R ARl ARBEL N SPRERE AL YR e

.4 - 0.6 liters/mnute for approximately 7 hours
Whi | e mai nt'ai ni ng the reackxampkgeperature between 23

ﬁ;nd gego%&mﬁfo'a%fﬁw W BRELELWNASInS CORRERsty iR HolReflor

d and tne e Tonic Liquid catal yst was dral ned
f9romthe reactor. Approxinmately 24 hours later, the

{)00| VY 26 Q@:I}é usell RExhAdI 5 viab Gdd &cHPd de%ts;tmlf@?atcaﬂg 86d and the

ack to the reactor, the stirrer started and propyl ene
Yas pwaderr gasmorinEediced pibeipe 02 Igmiaute ospirmpusyowerppieximately

Bet wgdﬁrsoﬂé Ioch:lc?xdl chthIG¥ 87 EXhiipid B WaOdraiRdd oM the FRHCSY, he Srganic
hours whi|e main

aining the reactor te
Bet larvaisolagiandwashed witywatersdnsd e anhyiroug W@'&ﬁ@? ﬁ’gﬂ'idwad the
T O M2 WBsti A SindeVaBiuil (Biprokitftely Q0 inf Hyl s )GRddadingst and
rest arti n%j the reaction azeéarox m}w}/ gsﬁ
approximately 460 grams of oligomenzed propylene: = DI =1.37 by Size
26  Exclusion Chromatography Multi Angle Light Scattering (MALS) analysis.
27

-14-

SUBSTITUTE SHEET (RULE 26)



hours | ater was repeated twice and then the lonic
Li quid catal yst was drained fromthe reactor, the
woe@anixsid ayer was i sol ated and washed wi t h waP@r/1S2007/070133

dri ed over anhydrous MgSO4, filtered and the hexane

di stilled under vacuum (approximately 20 mm Hg and 80

0C) to afford apprOX|nateI}L§E@E§rans of ol igonerized

Py opy! engiyldMiilorToRdné withDligomériz3dPropyledt with IKE Ligsid Oialyst
Chromat ography Multi Angle Light Scattering (MALS)

ahal ysis. Exanple 2c Oigonerization of Propylene

| PNiTG abhoEkHL, AryCAted hdéR flass Fbuﬁli Yot fld3k!iked with Sinbohardl skira@yv

React or The reactor se sed in Eégggle 2@ ﬁ@ 1u§qd

X c ehppmammeter g aypterqoplpd 1 0? friser \yagad Ha? moles

Flﬁ ORthRORIIGAS by\2ED gx*(fiﬁsrwaig&ﬁdﬂlzﬁtprd@ﬁbmﬁﬁﬁng)a Iﬁmﬂ =17 and

m nut e contl nuous roxj mat el Qours.

| oniPEEPEPASSoRringAR FVg%gss&}[ g’%?alﬁ‘gl? » gn %{“\/\?&5 éfs ‘érﬂngfrp%?ﬁe was

the aﬂ@asﬁpammatebe 0QgruIof Methydyn- bu&ﬁanmmhxaﬁmﬂmaamﬂamged
ter re an

th ed er .anhydr Qus A4, filt
R T R N L T s
HY ameche PéXisn) T']I&ﬂﬂxdidﬁiuﬁ@f hpesction mmellmredéﬁd)tog?mthmﬁ minutes.

B c AR ST vy RErer e e el vaheuo

(MAlvGaer, drill oy iashy draa eSO, ﬁlte@édkayd the ¢xoess toﬁ:en‘faiaubwéedmnddn

LSR5 0L AT A o

14 t tofdkiswil sHowed wask beads at 219, 7§f |7ﬁfr 93 and Wércmﬁtmh@h isdndipative of

t f
X% y, rugg)% sulrieslio% otl W a:ﬁrg:glg e qlﬁg@eéaa&i%%ﬁ%% a?l 4@5 &Hﬁ 78 cm(-
lﬁ i dowkich iz mdlcapxwejpfyblm@ylemmmls af tM/modﬂct by qlarss aqq@:oscopy (Time-
Pr ¢ g,grcgg&t RYEA P el fbn&&%n%s%?é&&s PR A Dprog i

Is stirrin
aqopmm et e40yt0 m&)ghmth@ml tvbg wylpowd qfaﬁnm WOBWWG m

fd 'yﬁog%n% QR & a'te%)t(iigﬁovﬂme!l}‘;% Wexestm&ﬁgkn i GRRlee1 P Feight
ot rocess , Via syrin room

W mf@mabw 00itn%08 pwith ﬁlemak mﬁlecumh@elzbéw@# &lﬁ“@a”‘WCtﬁ% e
lﬁa%ilﬁo?&rlfgbﬁfobyl&chﬂmﬁ@?% BmadPsse thin 5 minutes.

e reaction product was en poured into
#pproxi mately 50 grams of ice and washed with water,

gy i ed over anhydrous NQSC“ Exkrhpid £red and the excess

t ol uene was distilled unde
24 Alkylation of ortho-xylene with Ollgomcnzcd Propylene with lonic Liquid Catalyst

25

26  The preparation of an ortho-xylene oligomerized propylene alkylate using an ionic liquid

27  alkylation catalyst was performed in identical fashion to that of Example 3 except 20.1 grams
28 (0.190 moles) of o-xylene was used in place of toluene. The temperature of the reaction

29  increased to 31°C and the excess o-xylene was removed to produce a yellow oil. The infrared
30  spectrum of this oil showed weak bands at about 817 and 880 em”’ characteristic of 1,2,4

31  substitution on an aromatic ring and strong bands at 1463 and 1378 cm’ indicative of

32 polypropylene. Analysis of the product by mass spectroscopy (Time-of-Flight positive mode
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vacuum (approxi mately 20 mm Hg and 80Q0C) to produce a
yellow oil. The infrared spectrumof this oil showed

woe@R/1issnzls at 705, 727, 756, 783 and 815 cn( - PQT/MB200%1070133
is indicative of multiple substitution on the aromatic

rin ,of t ol uene and strong bands at 146 RH 37 cg%%:
1h  \Wisiddppigation; Mags FpserosraPyF E’BP%F%?S%'%‘H’& P %P{}'s 1300°C)
tzhe sww@aimg bil 0 Ye m&e@maﬁ;n@smpgbu(eﬂaemﬁeﬁyienayl@htukylaws

ive node_Field |lonization S Spectro
P PRT TG 37DY ST G0E TR S el T e A bl i
sho\RGedk ARledildr weightRRuiiIPad ettedied dlgﬁmeﬁzuhﬁopglbne and

ol i goperized pro t ol uene al kyl ates

(ap%?’%‘;?’ @P&”@%ﬁ% exact mass ranging in nol ecul ar
wei ght from about 200 to 900 with the peak nol ecul ar
wei ght around 260 and unxeacted ol i gonerized propyl ene
and paraffin (approximtely 5% . Exanple 4 Al kyl ation
of ortho-xylene with O igonerized Propylene with lonic
Liquid Catal yst The preparation of an ortho-Xxylene

ol i gonerized propyl ene al kylate using an ionic I|qU|d
allcylation catalyst was perfornmed in identica

fashion to that of Exanple 3 except 20. 1 grams (0.190
nol es) of o-xylene was used in place of toluene. The
tenperature of the reaction increased to 310C and the
excess o0-Xxyl ene was renoved to produce a yellow oil.
The infrared spectrumof this oil showed weak bands at
about 8 17 and 880 cni'1l characteristic of 1,2,4
substitution on an aromatic ring and strong bands at
1463 and 1378 cnf'1l indicative of polypropyl ene.

Anal ysis of the product by mass spectroscopy

(Time-of -Flight positive nodeField |onization Mss
Spectroscopy and tenperature programred probe inlet -
40 to 5000C) showed the oil to be conposed of a

m xture of oligonerized propyl ene xyl ene al kyl at es
(approxi mately 95% by exact mass ranging in nol ecul ar
wei ght from about 200 to 600 with the peak nol ecul ar
wei ght around 330 and unreacted oligonerized propyl ene
and hydrocarbon (approxi mately 5% .WHATI S CLAI MEDI S :
1. A process for alkylating an aromatic conpound
contai ni ng no hydroxyl groups conprising reacting at

| east one non-hydroxyl containing aronmatic conpound
with at
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| east one olefinic oligomer in the presence of an

acidic ionic liquid catalyst, wherein the olefinic
wobkeogamsns has a carbon range of from about Cl2r¢DUstoud70133

C70 and is synthesized by oligonerizing at |east one

nDnooIefln nDnonF in the presence of an acidic ionic

I|q DIS  The process according to Caiml
vherei n the at | east one aromatic compound i s sel ected
fy om unsufsdeististtaiglating a@brhdtic CoMpp@d raaffmmﬂma agitgltgrdupd ed
aromati c conpounds, % nd di sups tlﬁutg hi h at
Sompoun dETPIEInG A AR 0% PR SRR oA SR itk
the at  lieashe ddfdicaligmadin the prosEme o atigdic Baik dqliddtafystowherein

O o e R b SRE LB Sy Goants

accor di ngntliesizedlbgbligoBerizing eirl@strond thanodéfinin@asaber ok presence of an
omaticC . ound, i s, tol uene or ortho-xylene. 5. The
g ocess a&@‘&b%&ilﬁﬂ“dd ‘iaa‘l Y aim| wherein the ol efinic
dligoner is selected froma propyl ene oligoner, a
RTH gne ollhe 8&?3%@00%9 Itosﬁg}ﬁtl)@hgl@'g th%l I TRL arod’i]augg Sihd i 1s
i goner, penteneé ol i goner m xtures thereof
B. The pclcm:aézfmmambmtdtem gomilc @bmomds mghaswhsiithied drgmatic

efl ni G oner, 7. The
pr ocess a@%ga%{gﬁ%dl uﬁs‘% %&c%ﬁﬁ g%"% the acidic ionic

13 quid catalyst in eit her the al kyl ati on reaction or
#Jﬂ'e 30! ef"['hggrgéelss%’ d-lggt?éslg@gn &g%%qg%ltolné’ ar&{?:gp;dnﬁﬁtﬁld?s
nponent I rst

Bonpone m:leqtﬁd ipmiberizeng, teluand MSBLAYEFLS pare:sxleng ofthapiong, and mixtures
ﬁgyoup Cqm% Ftl ng of al um num halide, al ky] al um num

al i de ium halide, and al kyl gallium halide, and
Yaid second conmponent conprising anorganic salt or
@ xtqur GZH:% Rete8QE cordM3 & &R 3 SAkiin MeGARIsCond @brhatit Sompound is
sel ecte rom an ammoni um salt, a phosphonium salt, or
B sul f orielue erartho-xyne- The process according to Claim?7
yherein the acidic ionic liquid catalyst further

21 5. The process according to Claim | wherein the olefinic oligomer is selected from a

22 propylene oligomer, a butene oligomer, an isobutylene oligomer, a pentene oligomer,

23 an isopentene oligomer and mixtures thereof.

24

25 6. The process according to Claim 5 wherein the olefinic oligomer is a propylene

26 olgomer,

27

28 7. The process according to Claim 1 wherein the acidic ionic liquid catalyst in either the

29 alkylation reaction or the olefin oligomerization independently comprises a first

30 component and a second component, said first component comprising a compound

31 selected from the group consisting of aluminum halide, alkyl aluminum halide,

32 gallium halide, and alkyl gallium halide, and said second component comprising an
-17-
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conprises a Bronsted acid. 9. The process according to
Claim 8 wherein the Bronsted acid conprises
why@raeishori c aci d, hydrobrom c acid, PCT/US2007/070133
trifluoromethanesul fonic acid, benzoic acid,
par a-tol uene sulfonlc aci d, sulf ric aC|d
I]| ke. 10Preamp gy 'BE‘E’&%ﬂ‘ﬁ’&‘tfo‘}‘}ﬁ‘l’eﬁéméjefgaﬁ‘,fcaﬁaﬁfsé &’8‘?1ﬁ“t he
Br onst edm@fohitm ist, iphdéphehiumatlt, 6r lfehiumlsdlt. The process
;ccordi ng to C aim 7 wherein the first conponent is
um num hal i de or al kyl al um num halide. 12. The
pr o@ess The prodesh aB@r(irfg 1618 vhireinite adiOiohib Bquid calyst further
component 1S aléj mtrichloride. 13. The process
gccor di AFT BB Yher ei n sai d second conponent is
el ected fromone or nore of a hydrocar byI substituted
airmtanlu hallde ro vl subhs imdaz
hal i"de, yBIPW%SﬁF%ﬁY éog ?‘twd' & pjﬁ/afolns |dﬁai°]f}r(ﬁ nlsesgédmmmc
a8 kyl enecig, higdrdlirdruit exdtl, piflndratnathianesal b adid, bkazoicacid, para-toluene
@/dr ocar, QYomc%éjg’%lfu%&‘éc%detﬂ? honi um hal i de. 14. The
pr ocess accord " wherein the second
Yonponent is an aI kyI substituted amoni um hal i de
ontai ni i .
f;lbou 'Iﬂgprg%?s afdo q%on%ﬁhgﬁg lth%bgoﬁﬁﬁgﬁ@lﬁ s']xgdélé(ghg% acid.
Rccor d| ng to Claim 14 wherein the second conponent

30y, s Ghe E%ée%‘%&&)ﬁh:@ 9 éﬂﬁmhm&gﬁ e ‘ﬁfs{ &Lﬁlgonl:ﬁ is aTJPﬁnum halide or

process accor alm 13 whereln second
Hon‘ponemtkyllﬂbmwm‘g‘lakfyl substituted im dazolium
fhalide. 17, The process according to Caim 16 wherein

t he second conmponent conprises at | east

16. etihy | -The praepsyprcordingitafelaim 1 whardmhofipigampongt is plyginum

Pr ocess @gpAgdi ng to daim7 wherein the first
conponent Is alumnumtrichloride and the second
Bonmponent is trimethyl anr noni um hydrochl ori de. 19. The

r ogess m@ﬁ@cresilawratx@ 1&1@%::%%«::% Sficletdnd EUmhpAiehidd Rlcbi@ o

I| uid catal in both t
a one or m%re of a hydrocarbyl substltuted ammonium halide, hydrocarbyl substituted

21 imidazolium halide, hydrocarbyl substituted pyridinium halide, alkylene substituted .
22 pyridinium dihalide, or hydrocarbyl substituted phosphonium halide.

23

24 14, The process according to Claim 13 wherein the second component is an alkyl

25 substituted ammonium halide containing one or more alkyl moieties having from

26 about 1 to about 9 carbon atoms.

27 ‘

28 15.  The process according to Claim 14 wherein the second component comprises

29 trimethylamine hydrochloride.

30

31 16.  The process according to Claim 13 wherein the second component is an alkyl

32 substituted imidazolium halide.
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al kyl ati on reaction and the olefin oligonerizatiop is

the sane. 20. The process according to Caim?7 wherein
WO b@7aeisds ¢ ionic liquid catalyst in the al kyl B€T/082007/070133

reaction is different fromthe acidic ionic liquid

catalyst in the olefin oligornerization process. 21.

The process according to Caim1 wherein the acidic

i0n |1¢ ! "Iﬂélﬂazgce&%&c%}d}ﬁé fo d1Amt1B Gnédikiné Rdn® BorfpBRAL doPriskstat least
recycl ed rocess according to Claim1l wherein

the” al kytetiwlk %ﬁ"%éé[&'f‘qzb‘ﬁm’tcﬁkﬁ@ pl ace in a continuous
rocess. 23. A non-hydroxyl containing al kyl at ed

aromati ¢ conpound prepar.ed e _process accordin

@ ailtn 1 Thmoncgwwaﬂmagpg@www Qléﬁ% %@W%gﬁa@%ﬂm&h}mde
& omat i GndRHRQHNEbmPBRAEE FimbtiEandhdtitn h§diRalotideent i s
derived froman olefinic oligonmer having a carbon

r7ange of fromabout G2 to C70 and wherein the

alige :ms ]lc’r_hé Srod@és QRBIIRE 10 1aifl7iwdiersiR e zdm?ma& hdu!ﬂa:gtﬁlyﬁ ihboth the
nonool e nononer resence of, an acidic ionic

% qui d 8‘5@%&"9éﬁ"““wﬁg‘d%’f’lﬁ’ggﬁg‘ﬂ”ﬂ%‘iﬁ’%}lﬂ’eéﬂ?ﬁ ai ni ng

wl kyl ated aromati ¢ conmpound according to Cl aim 24

erein.the ol efi ect.e
1T oRS1 erbe Brearern i QP REvsh Py s o o BB e
Kl i gone ral,kylmop edattions differegidiomithe aaithic iogio mmct @nlystdd thedefer
lgnd m xt yres.thereof, 26. The non- hydroxyl containing
| kyl at & OE’F i EDC%%npound according to C ai m 25,
Mherein the ol efl ni c ol i gerrer is a propyl ene oligoner.

7. ,The on- h dro [ . 91552;
%o oun cr?:céc)r °°°r a} w%rffg \1/1\%l éér%‘% lﬁ&({eﬁ% an-?l n
Wononer alkﬂaxsaekeam)md re‘cyqberdw pr opyl ene, but ene,

Il.sobutyl ene, pentene and m xtures thereof. 28. The
non- hydr oxyl containing al kyl ated aromati c conpound
HBccd.di Ate proceSlaconding B Gidimrl evherein e alkydatign tadtiomtakes placgin &
feat al ystcontﬁgm};rgtg& a first conponent and a second

20
21  23. A non-hydroxyl containing alkylated aromatic compound prepared by the process

22 according to Claim 1.
23
24 24, A non-hydroxyl containing alkylated aromatic compound wherein the alkyl
25 substituent is derived from an olefinic oligomer having a carbon range of from about
26 C 12 to Cyp and wherein the oligomer is prepared by oligomerizing at least one
27 monoolefin monomer in the presence of an acidic ionic liquid catalyst.
28 ‘
29 25, The non-hydroxy! containing alkylated aromatic compound according to Claim 24
30 wherein the olefinic oligomer is selected from a propylene oligomer, a butene
31 oligomer, an isobutylene oligomer, a pentene oligomer, an isopentene oligomer and
32 mixtures thereof.
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conmponent, said first conmponent conprising a conpound

sel ected fromthe group consisting of alum num halide,
w@bkdoyl4mizim num hal i de, gallium halide, and al kgt/US2007/070133

gal l'ium halide, and said second conponent conprising a

salt sel ected froman organic salt or mxtures

thereof, wherein said organic is selected froman

MR UL AdnthydrBxyPORGIRARE Ak i dhfdatic c%p@nwbcfraﬁg 1t Qlaim
salt. 29. The non-hydroxyl containing al kyl at ed

ar omat i éscmwafm'eg@ee‘rgmw APEPPYEIOHEOS™ wher ei n t he
acidic ionic liquid catal yst further conpri ses a

Br onst ed_aci 30, The. no dr ox cont i ni .
al kylat e agnck Y&°°B'6\?196EIEPE5‘“¥Q@E°E‘F “1‘?6‘*"{“8 &ﬁa to Glaim 24
wher ei n whg®in Bfe%ﬁﬁoféﬂn MBhoche CGIOEREteSRSN Ry Rl Jlidbagénd,
[}ydr obroni c aC| d, fl yoro met hane sul fonic acid,

e

nzoi c PEYRg an pﬂ’é\f“éfesc "®&ne sul fonic acid, sulfuric
asm d and the I|ke 31. The non-hydroxyl containing

ccording to d aj
The i n e @iy Bl wiaaps dou ARG aei AR e L © m 24
ibhe non-whydin weyihdxcmmt Bquﬁﬂ cﬁ'g]yﬂ chﬂ)ﬂnads eﬁrsarompmkm end a second
@on‘pound rgcoconés (ﬂﬁ(t qt P! cpmy] ({ wdfromth 1O
onponerf?™FETGY M?H"F?B‘f %?8’ 8?“8& E% ?"“’é R nium hal 5 de.
3. The cmrsudgy)ﬁxlmui;uhn Itidk dkyhalmgmmh kaynﬂagaeldmammdvmnd alkyl
onpoun C V\,her e .
@on‘pone ﬁ'fllfl ﬁ)ah?umax%nu% sc{;(}n?(c: nfponcnt mgf.#j]l selectcd%ro o())(rﬁmc
Hont ai nissigpr adisayésalteedf, ahmaaandorggmwpsmmd &mmamnmgmm@alt, a
aim?2 [ conponent is selected
]fgr om onz’ gyg%h%ng& agmﬁjyg/@ﬂggtar byl substituted ammoni um
Wal i de, hydrocarbyl substituted im dazolium halide,
ydroca .
DY b20T T R aol) ot i SR ihlce Ftoto € 2
Bubst i t therin gis epiéplamnliavd catalyst ﬂiélhefsgnpﬂﬁﬁe Bmﬁedmyldr oxyl
f&ont aining alkylated aromatic conpound accor di ng to
aim 34 wherein the second conponent is an al ky

Bubde.i t Therepndudronyl wntpiniag ﬂ@éﬁt@mﬁrwwgowcqﬂmm%m 29
ZQL g)rlvls MRk &2 BRAMLdHid ko Rtdchidrid Ridal@Yiroic 6&d, B@ioro

22 methane sulfonic acid, benzoic acid, para-toluene sulfonic acid, sulfuric acid and the
23 like.
24 31, The non-hydroxyl containing alkylated aromatic compound according to Claim 30
25 wherein the Bronsted acid is hydrochloric acid.
26
27 32, The non-hydroxy! containing alkylated aromatic compound according to Claim 28
28 wherein the first component is aluminum halide or alkyl aluminum halide.
29
30 33.  The non-hydroxyl containing alkylated aromatic compound according to Claim 32
31 wherein the first component is aluminum trichloride.
32
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36. The non-hydroxyl containing al kylated aromatic
conpound according to C aim35 wherein the second

wa@eowamsnt conpri ses trinet hyl am ne hydrochl or PABUSBH7/070133
The non- hydroxyl containing alkylated aromatic

compound accordlgﬁ; to Caim34 wherein the second
clongtine rithe pep-hydroxyl coptaining pliylgted grogmtiG GompRadIeUtnga Claiw8

38. The yieRmbalecony lcon?p@ﬁ&lﬂk !éle&& ﬁ:lrd% e o Q*j@échrﬁyl
compound accor di ng 7 wherein the se

co nmponerit SE%%ngmahal qeéilggrgca:byl subst:tuted mudazohum%ahde
I et hyl -h3drb@ibhsubstitiedpFidniui MG alkylettSubsitBted Pyfi€inium dihalide or

non- hydroxyl cont ai ni kyl at ed aromatic conmpound
accor di gty HSHIPSH‘P%W\%PFBF&‘W%W@ first conponent is

g um num trichl or| de and the second conponent is

trineth n dr fo]e ide. 40. The, non d
ont&i ey ) S M SR P R G g Y 4
@aim 24vh%ﬁﬂﬁlsétoﬁd‘cemﬁfnmm ﬂky(tﬁﬁ@mnﬂddmhﬂmﬁﬂhzeldé @¢ltaining
from benzene, xyd ene_and

or t ho- XW%?TE’O“’A? ‘“n‘%?h'“%?’?’d‘{%’x%}ﬁ“’ ?ﬁtgl %bor‘]’ Jfom?

Hl kyl at ed arorratl c corrpound according to claim40
mte e le %lﬁoél 8‘9}% contammrgTB%Lllapte% moic’llatticoclorlfllgor&gd accordmg to Claim 35

wherein the second component comprises trimethylamine hydrochloride.

13
14 37 The non-hydroxyl containing alkylated aromatic compound according to Claim 34
15 wherein the second component is an alky] substituted imidazolium halide.
16
17 38 The non-hydroxyl containing alkylated aromatic compound according to Claim 37
18 wherein the second component comprises at least 1-ethyl-3-methyl-imidazolium
19 chloride. '
20
21 39,  The non-hydroxyl containing alkylated aromatic compound accurding to Claim 28
22 wherein the first component is aluminum trichloride and the second component is
23 trimethylammonium hydrochloride.
24
25 40.  The non-hydroxy! containing alkylated aromatic compound according to Claim 24
26 wherein the aromatic compound is selected from benzene, toluene, meta-xylene, para-
27 xylene and ortho-xylene.
28
29 41.  The non-hydroxy! containing alkylated aromatic compound according to claim 40.
30 wherein the aromatic compound is toluene or ortho-xylene.
31
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