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AN ALKYLATED HYDROXYAROVATI C COVPOUND SUBSTANTI ALLY

FREE OF ENDOCRI NE DI SRUPTI VE CHEM CALS AND METHOD OF
MAKI NG THE SAME 5 FI ELD OF THE | NVENTI ON The present

EQ’#E;A’E LA% Btk %E%%g(é,ﬂ?éﬂl 1536 6 Qp'ﬁég&gggjﬁv'

hydroxyarorm |c i ﬁéﬂ
by reacting at | east eN’] roxyar tic conpound 10
with a propyl ene oligoner in the presence of an acid

catal yst. The resufFiHUGOFOTER¢ENTIEN N al kyl at ed

hydr oxyaromati c conpound has been determned to be
substantially free of endocrine disruptive chemicals

whenprebent alveRsss ls\’\ﬁfé%tecﬂt'éaem élﬁﬂ/i@l@d%d%@ﬁf&ﬁétzc compound

devel opnent and thyroid function in"the intact

j A methodigd ﬂ%ﬁk@q alkylajes RysraRyRIRmatic cCorRoRRUENTE ON
| |
TG PR & e BEh ) Al ot Bl comppund
cuithad pEopylengpligermer @dhﬁ@r@e@pe chen kgidteataiyel] Jdve resulting

r
R eRen!chBin A Bl RO ool fk M Rfermined to
did subistiefialbyi free er’fkruidCdee dlsnmpiwembby@ajﬁdwbgle the effects were

SRR oL P n S B AR L (LR 0enie

ffemakatipl e Anber | ysts(r), solid acid clays and
acidic zeolitic materials. Al kylation with | ower
nmol ecul ar wei ght ol efins, such as propylene, can be
25 carried out BACKGRJUNDIOF THEVRRNENTROASE. For

al kyl ations with higher olefins, such as Cl5+
olefins, the alkylations are done in the liquid

ahRsel KRB¥AEo | cStalyYeItRa 8ikyhtieM iof 8RFRaticB HithCR VARt of Lewis
synthetic and natural chem cals nay act as agonists

¢ Bipnsdied Arid catalyste sTyrierl sonBrersiabisagats insludemkosphoric
'é?:‘icﬁl(ué@él HrNaludithi hhdiddse beeﬁyﬁnmdriaet Qﬁmﬁsw ShloRde,

th erI ornDnes such COﬁpOUﬂ s can be cal

SHeIste piieridg, gmpﬁwgie F@prrewhﬁbwéwg@n@Q@W&)ehydmgen
oh@hg@ts%& aEdlta !{/th & s8¢n %@59% &mﬁh%ﬁk(ﬂoﬂ%&ﬂﬁﬁée\%sms

found.in the ere altering t
Eisl] exangple Amberlysts@ SO|Id ac:d clays and acidic zeolitic matenals

Alkylation with lower molecular weight olefins, such as propylene, can be
carried out in the liquid or vapor phase. For alkylations with higher olefins,

such as Cas. olefins, the alkylations are-done in the liquid phase.

-~ There is increasing evidence that certain synthetic and natural chemicals may

act as agonists or antagonists to estrogens or androgens and.may interfere in

multiple ways with the action of thyroid hormones; such combounds can be

called endocrine disruptors.., For example, endocrine disruptors can mimic or |

block éhemicals naturally found in the body, thereby altering the body’s ability

to produce hormones, interfering with the ways hormones travel through the

body, and altering the concentration hormones reaching hormone receptors.
-4 -
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to produce hornones, interfering with the ways

hor nones travel through the body, and altering the
concentration hornones reachi ng. hornone receptors.
_1_Endocrine disruptors and natural estrogens share
a common mechani smof action. In normal cases,
eBidaRgRe dRr@stbisvAnd/naterapesichiped shyirdda Beinrmnaédhaalsm of
estrogen to an estrogen receptor ER?_I W thin the
rRFEPBUE BIMal g2t IeSPgNioREN 1 IHprodhesS Y Pieingafural
Aoy ah kO8n @Etréé’@’ﬁ%o@?@ E refwinhts thahgdle BNERARE cAE followed
di sruptors are present, nornmal estrogenic activity is

supFAnsstipiprahaslvalina ot eae ogreriep EBss VinertergpoEre

1 no natural estrogen is preséent. Tarly,
aafdoedne digamtersadnd an &R, cagsing ganseiptional @stiaionpé the ER

. ) . . . . t . . L
SRR PLER ot TR, LD, SPuBTbodfo sy
riapurchicee by reogeorind-dinaiptors whidh od tosERe It whieh do not

acept dul at SERMs) obind to E hut .
TRERAHT RS M oo BT E Rt el o RBie Bbqom, .
f setuotivh estogart iecapd ninduldtde (BERIS) birgistorERg st | N
N
rae eptupsIstragens.t Mederesll SIDBIS vékH safall dasinBeRsmolecules

Exanpl es of suspected endocr.i ne_di sruptors ma
ithaﬁnlﬁa%,to EBr Pegdifs ome gsiyRlien obbe yesiriPEnat eiher estrogens

-Qgr@gegmims_( PCBs), Pol ybromated bi phenyls (PBBs),

Hexachl or obenzene (HCB), Pentachl orophenol (PCP),
2,4,5 120 Tri chl orophenoxy acetic acid (2,4,5-T),

gﬁnﬁal&%%%%g%gﬁ@ggﬁ@igﬁggwg%?a@-inahdﬁ,%;«%q%ﬁ&m s

as Non enol ,” Bi spheno

- Dpiogin, Belvohinasgied pirheayia{RCEBEMRIYbromeigddephesyls (PBBs),

BrePORLRTPRS (R R HoPe AR R0 Chel ot o

(DiebjoropiBenexy atalic agid éad,5- D), 2-4BDiuhlwopmnergdcetic acid (2,4-

3 A e SRS, SRR

Rethylh@eih piithalgid (DEHE) oUtE¥)zyl Phthelsyd (RBR)NBI-abety!
(e TR By b5 rasc Bl BISTE mplrvly 2P
aBkrpat(a) pyEhé) 2,4-Dichloropheno! (2,4-DPC), Di(2-ethylhexyl)adipate,
Benzophenone, P-Nitrotoluene, 4-Nitrotoluene, Octachlorostyrene, Di-n-pentyt
phthalate (DPP), Dihexy! phthalate (DHP), Dipropyl phthalate (DprP), Styrene
dimers and trimers, N-Butyl benzene, Estradiol, Diethylhexyl adipate (DEHA),

7 trans-chlorodane, cis-chlorodane, p-(1,1,3,3-Tetramethylbutyl)phenol (TMBP),

and (2,4,-Dichlorophenoxy) acetic acid {2,4-PA).

Alkylphenols and products produced by them have come under increased

scrutiny due to their association as potential endocrine disruptive

components, which is namely due to the weak estrogenic activity of base
-2
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trans-chl orodane, ci s-chl orodane,

- p-(1,1,3,3-Tetramet hyl butyl ) phenol (TMBP), and

(2 4 - Di chl or ophenoxy) acetic aci d (2 4 PA) 30 -
he ol s and rodu s. roduc ave, co
o wel 3SRy e eier 8 e oA h o gucts.
Ifmkﬁ hérdtis esrdperdiag éié%&él@trh N&blcmpgmhéadﬂlﬁw@ i's
nane Ll‘ygfﬁdue to the weak estrogenic activity of base 2

eFPRJYmﬁéa%t'\fesaiiu'm@&dwréﬁ@t'FEP@laﬁ*'@lyvﬁft 83d of
tHicRidkMisP e 'EH?J ﬁec@ﬁtgga'éé% %Ikylpﬂeh?zﬂ ARSHpltss, coerasci al |y

are used i n herbici gasol i ne addi'tives,

Bieeniated nopyplend, ?mmbteewgtlc'gmf%@ﬁwm@oor , :
| 4104d rf{?@(ﬁéﬂﬁ%%%h gll%t{? t¥ﬁﬁt}§§ﬁhe ‘prr&iﬂc@@gft e bk gtgrkﬁjatlon

rece year eno oxyl at es suc
eif iox phericd goriony Apdh theot is dmeinercieing ooncenndhatdde$e)chem|cais

P R BRlaesfn BN, sl sl daP SO i fisit ke

pimea bbtvmmntallqnpheam aritbdeclinhgasperm coealsin ymeniaales and

at .the act, as d o

e s eupencaliL S e BEY pierERallN Pl Frartviny of numan
| dstiogeh ahveatrogekybddpgsel s and declining sperm count
in human nmales and 10 .there is evidence that
al kyl phenol's may harnfully disrupt the activity of

hudsarn B9dr tA8 @RvieSHINEHAN PR ItRGRABAEF all@&ﬂ@%rdrb[@{ﬁ{enois
the environnental and health inpact of al koxyl ated

d1as e keepyesnmpal resfiction go\iae Hae At Wese suifactants o Egrppe.
tetgewé&fgs PhiutBRPRdastEASERBEShd iR 1R UARSH Stikés Ay |

as voluntary iIn ustrral restrictions I1nt Uni t'ed

dnaysides haveyatianerisd to eplasaibesa prefastastalkexyiaipd atiiphenol

T REPEME BRGAt AR SR S AL ARG oirh] RGBS Rary
atebhods; @ntjba\;e engdatiotesed problam$wite odat perfornatte, formulating,
RSB0 b Q0 o RS SRS nl BEMUAAiciRk or e

|ncrease e odor a Sonme’ o
chllﬁdxylahdad a[kyl abcbohditear%&ehltédrboﬁhalr&ﬂduﬂl kel aktcd:mh et schaiséhe

AL 4 AL R b

whe lkakidalienstepxi de during the al koxyl ation step.
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3 DESCRI PTI ON OF THE RELATED ART Bol snan, U.S. Patent
No. 4,873,025 discloses al kyl xyl ene sul fonate

composi tion prepared by -al kyl ating a para-xyl ene
r%?ctanHw- : e of Lene i somers containing

; 5= W0 par-a=Xy] ene), sul fonating the
resulting al kylate, and, optionally; converting the
product al kyl xyl ene sul fonl C aci dﬂ ) into the salts.
Thisraam M-8t Patenkdlp- 8784126 disrlenas by lenanndiongigown
f
SpRREASR el AR pg oo EptaRtlor ftbicor
reylededsamernscontadnipg @é@ﬁ@@amut%w@% Baréery!ﬁr@a»t%rlfye@tmg the

Pr.e I
Yo Rl oo Shol Sy HiagsButl A6 R Qonic
7ac;]di§’)4 i6b3helisaltd. oﬂzes atkylatioc ew tﬂe)carp'ed outﬁnregmabnaﬁmm
f d |

e GHAEEE. BB ek e Chey By Tresing

Fenide) dikaiol,ar alkeble$ead§fahl$ it thlﬁmreg?rﬁfbf &lwis acidazealyst.
anched ol e r| sin

53 bty vEks PidrogeRBHaSS & SxpRbATe ’

whi ch process conprises dehydrogenating an

I soparaffinic conposition over a suitable cat alr%/

vibnelyi depdriant NG- & I ok HisPigreTd RGeS ONPaPeHdith

f@xh&%d%réf%sqarnb AMnAEaRREar aeﬁmsaraﬁmﬂgorﬁ&néar@mfged o
of which paraffins at least a portion of the

rﬁﬂn@fﬁll’@élnﬁéfﬂﬁﬁfﬁ%hed t he average nunber of branches
per paraffin nolecule being at |least 0.7 and the
branchi ng conprising nethyl and optionally ethyl
brenochetal. ah8. RAateshNos 6587 2t 17 disdossoaptiess i presaseg

ARPA R RO SR EEEE0To AP BRI R AR abr ot

Mlﬁidli pﬂﬁéss dmmpmmd&hynlmgmmg an m&p@mﬁnmg cbimpesition over a
B sl s OBl RSS! RIS Hap e HaftG o
WaborPatrabér ifNthe marg2f 7ot dits GBpsfaNiacrbpamﬂrscbtchéaslt an
portion of the molecules is branched, the average number of branches per
paraffin molecule being at least 0.7 and the branching comprising methyl and
optionally ethyl branches,. and which isoparafﬁr\ic composition may be

obtained by hydrocracking and hydroisomerization of a paraffinic wax.

Fong et al., U'.S. Patent No. 7,041,864, distlose a method for producing linear
and/or branched unsaturated product hydrocarbons used ring opening cross-

metathesis.
Matsugi et al., U.S. Patent No. 7,022,763 disclose a branched olefin

copolymer and a method for making said copolymer. The branched moiety is

formed by radical polymerization reaction or anion polymerization reaction.

4l
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| copol yner and a nethod for- maki ng said copol ynmer. The

branched noiety is formed by radical polymerization

" ‘reaction or anion polynerization reaction. -4 Fenoui l
et al., U'S _Patent No, 765,106 discl ose rocess
:t Gropt %tpfgr ifhﬁ %ﬁeﬁh'é'HeWgT’ éggﬁ'ésc ﬁﬁri?fgf’?%‘fgr GParnd

- IbPSrchal ¥ eihB o piising A 4xCor §ed DQiktarhanBaliphlit 64rbon atoms,

process conprises dehydrogenating an isoparaffinic
dm'ﬁfb@i‘}t??%?nc%v@ﬂseé d%‘Miﬂ*"tOQBP@“Qﬂa@%ﬁ?@@ra\‘?ﬁﬂf%wmpomon overa

: 'sﬁﬁé’:ﬁé %faﬂ‘a'#% n%‘ﬂ??cﬂﬁdr%ﬂrf] gﬁr%ﬂgﬁéisg%ﬁ%o%f%é er%ffh%\HaW\g a

car bo from?7

| warttolm pemberin Hie rmnge ehFoma tpdh, tqf@mwzblfpetrﬁf@nﬁﬁt @éaﬂ ®s

SIS RSB S eAREoF phros per

_ kmaasrfftrln mm@outmlmihg iah@ams@ Ayandahe brashingrraimpyiseghyethyl and

d which_i fi.nige. . iob ] be
SBIE ] Srarliser P RE BeoRy G FEBRRV IR,
pbtaaidd iy bydmearackig Bat ﬂ"lyaroﬁomrizatibh 5f a Batatiirtic Nax.
5,922,922 disclose an al kylated aromatic hydrocarbon
that is produced having the followi ng properties: (a)

|l-ﬁa‘5|$s than U8, Pafehh Nf) 5, QQZ @dels'dc%@ i NP4ted aromatic
ydr ocar bon is 2- ary E}Qi@"{%f | east 20 wt, % of

@rc’&ﬁﬂ%ﬂ”df‘@ds EFWF’ @amﬂé it ing Rropeigsidak |egs dhan 40
%@Mﬁé glk?iatéﬁ aron#été hyBﬂfc%ﬂiorN@ Z-ﬂ%lggﬁd (Satd ¢ 098 %

rocess for alkylating phenols wherein phenols are

- @lk&é@tewatrwnﬁh@hmr@ﬁarﬁoemamwkwlrat% t her mal | y

cracked sul fur containing petroleumdistillate

derived fromresidua in the presence of an acid
&awald st alt, &) Br Baiaab NeohoZB AP sheatesiesa piecess foaalkylating o

Zﬁrﬁ%ﬁ@g %:h%frelh %]'?_éﬂ&l@%ﬁ]? EMQ a?éﬁ%th @{eg&&@g?%w rﬁ\%ﬁ of g d

eshi
4h@[ma,lfg enadies slibsrecoatainiog esyrofeom gisiiites derjyed from residua in

PR A R RS RO REPRYE e o
awrayg diedsahait tvomalkiisiaoohes igtioel paidiatkyl gmnuaS '

al kyl ating agent in the presence of a heteropoly acid
and water. Leston, U S. Patent No. 4,475, 001

dizgeiases ai, progessnt o6, 49k Pet drglopbanebéass for producing
hydroxyl-containing alkylated aromatic compounds by the liquid phase

reaction of an aromatic compound having at least one hydroxyl! group with an

~atkylating agent in the presence of a heteropoly acid and water.

Leston, U.S. Patent No. 4,475,001 discloses a process for alkylating phenoiic
compounds to produce ortho- or para-monoalkylated phenols or 2,4- or 2,6-

dialkylated phenols.
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BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure 1 |s a dose
response plot to a [ '

juvenile feRileELDE :
denonstrate senS|t|V|ty of the assay to 5

di fferentiate anong the conmpounds tested in

ddgiBill ip@ydass raﬁecmﬁstpl@rﬁ@@§$¢a$éﬁubﬁﬂﬁb@¢wp&%emw¢@@ '
bf¥m§ufexr’é@ TR 448G ﬁ@ur@%ﬁs@e@éﬁsﬂt;m}@mh%s

one enbodi nent, t he pr esent invention is directe
amffexbkt}ﬂtetaewnghw pompamrmﬁestedon wpehidty i dissims @ndycrme

%g&%ﬁsascrﬂgé’ dr&h B seﬁ?a‘fh-la%a | east one
hydf o

ar ong a branched ol efinic
propylene ollgoner havi ng fron1about 20 to about 80
carbon atons in "f‘ﬁﬁlﬁl catal yst, to
provi de an al kyl &€t g oxyarofratt ¢ cotrpound mhereln
15 the benzyllc carbon attached to the

Ob 508 SHERARTEERC s et iAo o e thiotan Ahde Gy
CHy@¥dXyBfonddtic doﬁﬁﬁunag)re‘;ﬁir@@ Byaf frEBedttingishiy REEnRPE!

of one branch ever carbon_ atons wherein each
d?%ﬁt@ﬁewﬁf%ﬁ@nlatwowp@a%a\ﬁthaﬂ Biapchedolefinigpoemdsne

eReReFRMing ?rﬁ% Q{Fcﬁﬁ eblo hB(‘:(@trEO &bbs atimERtRE pkece of
process for~ -al kylating an roxyaromati ¢ comnpound
coneeid salatyst é@@tqw@ an alk)éakﬁdy faEoX vayRIPalic errapritiidowherein
i U i
prresalind gravp kaving d toSataabgrs atonwhairced seeond allsy droumegf at

L e

atoms wherein each branch contains 1 to 2 carbon atoms.

In another embdd_iment, the present invention is directed to a process for
alkyiéting- an 'hydroxyaroma’{ic compound comprising reacting at least one
hydroxyaromatic compound with a branched olefinic propylene oligomer
having from about 20 to about 80 carbon atome in the presence of a acid
catalyst, wherein the Eesulting product comprises an alkylated

hydrexyaromatic compound having the following structure:
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R Rz -6 wherein R is a branched al kyl group of at
| east 18 carbon-atons having an average of at |east
one branch every 2 carbon atons wherein each branch 5
contains 1 to 2 carbon atons, R2 is an al kyl group
having 1 to 5 carbon atonms, and R3 i's either
hydrogen or an al kyl group. In another enbodi ment,
the present invention is directed to a lubricating
ayhereig &rp%gublrarmeé G pauReef af (pash 8 sankap @FOY&%@HE‘Q gh
%Qgpégl b Blat [48F bbi=Rgh ‘é\fé@ofbérﬁon %ﬂﬂn& Wherdth é‘édﬁ’ﬁrﬁhéﬁj
xyaromat| ¢ conpound prepared by a process
ccont@arn951 th car@anta*tcrrgs dRz if @asalkyd geoupyEvigy hlomraaiben atoms,
ef|n|c propyl ene
%ﬁﬁﬁgHQgﬁ av ng£¥¥§ﬁ?£q£ﬁ??€% to about 80 carbon
atons in the presence of a acid catalyst, wherein

9 GBS DRBR RS Bt R BT § Mt Al pricating o
%mmtﬁiﬂbﬂcoﬂdnang 20 R R2 wherein R is a branched

al kyl group of at |east 18 carbon atons having an
average of at |east one branch every 2 carbon atons

wher eid) eagmdpranfburt @ baiolof lubreaheasdmeity2drams, R2
is an alkyl group 25 having 1 to 5 carbon’atons, -and
R3 is either hydrogen or an al kyl group. 7 DETAILED

DESCR{#5T! Ohh Slkyiktda hYEEN SN bbRpbilif brapaidti by bcess

suscept’i bl e to various nodifications. and alternative
compr;smg reacting at least one hydroxyaromatic compound

with a branched olefinic propylene oligomer having from about
20 to about 80 carbon atoms in the presence of a acid catalyst,
~wherein the resulting product comprises an alkylated

hydroxyaromatic compound having the following structure:

wherein Ry is a branched alky! group of at least 18 carbon atoms
having an average of at least one branch every 2 carbon atoms
wherein each branch contains 1 to 2 carbon atoms, Ry is an alkyl group

having 1105 ca.rbon atoms, and Rjis either hydrogen or an alkyl

group.
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- ol efins conprising | ess than one algyl br anc
éioyl

forms, specific.enbodinents thereof are herein
described in detail. It should 5 be understood,

- however, that the description herein of specific

'enbodinentspkﬁﬁﬂ %1.E%?gg?ﬁgé@fﬁigbkéhgﬁ?hgé ntion to

the parti curar—re V
the intention is to cover all nodifications,

equivalents, and alternatives falljing within the
sHine t‘hea'ﬁbﬂe‘%il?ﬁﬁ%SWCGPH%’eitﬂWH?H’SoWO%@C%@PP@é‘& aernafive

ABARE AR cFik @BadiméhtPeldr8bt AR Mereitueddribed in dB8Gilt dMould
"olefins" refers to a class of unsaturated aliphatic

nyRIosiFioeAshavearendhelibe deserntionderaio At eradiireraerdiments
banEsintHieditn ﬁglgtﬂ"(% Véﬁti&ngﬁé p%ﬁic@fa? @(ﬁﬁ%e(ﬁscic?%?r? But on
contai ning one double bond are called nono- al kenes,
alhe cohsewy, thietintentien gdalsbeebahagdidieaional ¢wdvakerdnend
e aREStnPhitmifl 10l &l LRI ULHANHAE defined by
particularly reacti ve 'because e double bond i1s
bibeepeanddrecibimsst and second carbons. Exanples are
1-octene and 1- octadecene, which are used as the
starting point for nedi um bi odegradabl e 20
shefirdiiedrgnt s. Li near and branched ol efins are al so
included in the definition of olefins. Partially
Branched Linear Oefins - The term"partially.
boRIfiEE edrHel tBRA Fol@firR irdfers toriassot @s@tlﬁétéasaiiﬁﬁatld nggr
per.
SRYCHPEHRPORTRAVINL Bt B RPHYCAREN 8T %Qor\ﬂﬁe?féﬁwed by a
L REnBeiof lprétieaBed) ”ﬁ%é_e%n?ainfl‘ﬁﬁgdﬁ)éldogbﬁ%n@rarg @& mono-
€

Partially branched linear o ins may al so contain

dilienas. 8o ihass oy vpatpublechontls Be gaterbdctseialinidienssy er
t(%f)l@‘iﬁ@-.r .ﬁ@ﬁg%ﬁjefﬁls%fré Bé&icﬁl%ﬁ? rréaiuéﬁge %e%]&%sth@fdoﬁﬁisfﬁoﬂa is
30 conprising one or nore afkyl branches per [ near
shateieghthecfirst andceanoad wiariypnish d-xadmlgs areldopeicnevaed di n

t ! . hvl - hi :
et Sheen (R 5 ek SRty ool Mt iR ifloradbne
"swotacknds. okipear arohtranchatgolefinsatel aisaionpded dstherdefisitisn of
t 9-RLOomat [ c conmpounds that do not

gontrary,

Partially Branched Linear Olefins — The term “partially branched linear olefins”
refers to a class of linear olefins comprising less than one alkyl branch pér
étraight chain containing the double bond, wherein the alkyl branch may be a
methyl group or higher. Partially branched linear olefins may also contain

double-bond isomerized olefin.

Branbhed Olefins — The term “branched olefins” refers to a class of olefins
comprising one or more alkyl branches per linear straight chain containing the

double bond, wherein the alkyl branch may be a methyl group or higher.



have .any hydroxyl groups either on the aromatic ring

or on any substituent group(s). 5 Unsubstituted

A«onatic Cbnpounds - The term "unsubstituted
npounds” refers to aronmatic conpounds that do not

- H&%Haﬁvxw&@itamw@n’%@wlt: SCRPUNG's 1 Hee termnheR-Qydroxyl

FéRHiSihg aldifsR Wﬂ@%@% 9 %rd?ﬁé‘ﬁl?d&hﬁ:&nd@'tﬁé‘c(‘do' rfot

or polycycllc Exanpl es of such conpounds i ncl ude,
thaveany hygtoxyi grovps ettiegr onghp éneraatic ringphemany Aebsdifiient
tﬂ-néﬁﬁn Monosubstituted Aromati c Conmpounds - The
nosubstituted- conpounds" refers to aromatic
conmpounds- that have one substituent attached to the

aUr%E%% [tglteglr/&l%g] lgecc'o QIH&Q“ nﬁ’?’e L%%Rﬁé{& l:ér%%ounéis

b cycr Exanp s 16T EUE conpou

~ inetdrsl ﬂfarobwtrc&bmpnohdé thmt deahot bave ampaxﬂst:memmmtamas o
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th one of fse.r ol | ow ng substi Buent bi X,
{kﬁfmma GGy SHEPTHIES TRE, e\%%?Dé’VHCR joycligpr
Qdiytycl. Ebt@m@l& dﬁ sugh 2oMpbi1Aes incldds Ubsitaré woBkited to,
Aromati ¢ Conpounds - Theterm di substi t ut ed

pgetmdePrhdriens: andthedker omat i ¢ conpounds that have
two substituents attached to the aromatic ring(s).
The aromati c conpounds may be nonocyclic, bicyclic or

MPWP#’@GC’E@@W*@&WP%QH T%%wd@qnﬁgufaﬁi tteghyt

L
Syl WS Yo E MDAl gocne

-ty the prgmaticiiag. dheseNFaMp@Lndstsay b &jongiceelis hlcmics:ran

r
@od%ég und %XF Wllzﬁseb%s(%$ éclfl Eré %Rmé ?%Eaéairngﬁrrjge r%&cag%gt n o r a
mwmmahecmhphwdknu#aommafmefomﬂmognpbﬂﬁdsﬁaaﬁﬁbeRuéédNHz

T s At e ERRAER & B BEGRL F BRA

in accordance with the process of the present
vent i qn i ncl ude_.nmpnan

R R e P pefia e PRPRJ e dns R rntR 8 Sormpoundy
pegdre tadoyhaticicompouBds that have two substituents attached to the
aromatic ring(s). The aromatic compounds may be monocyciic, bicycfic or
polycyc[ic. Examples of such compounds include; but are not iimited:to,
aromatic cofnpouni.;is with two substituents selected from the following: -OR, -
R, -X, -NH>, -NHR or —NRz and the like, wherein R ié an alkyl group and X isa
halide.

Hydroxyaromatic Compound

At least one hydroxyaromatic compound or a mixture of hydroxyaromatic

compounds may be used for the alkylation reaction in the present invention.

The hydroxyaromatic compounds that may be alkylated in accordance with

the process of the present invention include mononuclear monohydroky and

polyhydroxy aromatic hydrocarbons having 1 to 4, and preferably 1t03, |
-9-
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hydroxyl groups. Suitable hydroxyaronatic conpounds
i ncl ude phenol, catechol, resorcinol, hydroqui none,
pyrogal l ol , cresol, and the like. The preferred

rox aromat |.c.C d |s henol our ces
RS Sttha: Saadn Do ReTel SpuiotndmBeiade phenol,
ReaeHcBXY AESHIEhbIC he@BBGIHDAe, nyr@g?bﬁloﬁb?@slér @n@fthe like. The
hydr oxyar omati c corrpounds yed in the present

.nﬁ%feﬁerﬂ@udr%yaroeﬁéwé@mwnﬁ&a Lt hat are well known

inthe art. 10 Oefins Sources of Oefins The

oIeflns enployed in this invention are branched chain
pOf iy arg Comppyed pol yrreri zati on of

propyl ene. The ol ef| n may be a mxture of branched

ol efins. The olefins my also be substituted with

dittecat I¢ash one diydioxgamopsic cougouad or lhedniotyregf oups,

| C r.Qat o

SRR e R R Sl M oM ¥t Bpre
axylrde*bodmmat ate gell dnmrhai&etart The mi xture of ol efins
is selected from propyl ene oligoners with carbon
nunbers ranging from about 20 carbon atons to about
&Qem-wbon atons. Preferably, the m xture of olefins

sel ect d from propyl ene oligomers with 25 carbon

SO YRHIhg from about 20 to about 60 carbon
atons, nore preferred fromabout 20 to about 40

carbon atons. |In one enbodi nent, the branched ol efin
i iheglefsaapipyed H’e"hl’f’yﬂY%@?Er%ﬁﬁfqr@he@ GHﬁB Wirfing glerved from

' ttﬁ@bol&%rr?&ﬁlﬁ%f‘ BroSAERONTIRE BBRATARLLE rﬁl?tu d6f branched -
Ailke

droxaromatic 30 ring Is substitute one

g?defwg having 1 to 5 carbon atons and a second al kyl
-group of at least 18 carbon atons having an average

of one branch every 2 carbon atons wherein each
Pirermiéfinsonangise be stmsmutexrwtﬁlm othet turstiond @roups, such as

hydroxy groups, carboxylic-acid groups, heteroatoms, and the like, provided

that such groups do not react with the acidic ionic liquid catalyst.

The mixture of olefins is selected from propyi_ene oligomers with carbon

numbers ranging from about 20 carbon atoms to about 80 carbon atoms.

Preferably, the mixture of olefins is selected from propylene oligomers 'with
carbon numbers ranging from about 20 to about 60 carbon atoms, more
preferred from about 20 to about 40 carbon atoms.

_In one embodiment, the branched olefin is attached to the hydroxyaromatic

compound such that the benzylic carbon atom attached fo the hydroxaromatic
ring is substituted with one alkyl group having 1 {0 5 earbon atoms and a
second alkyl group of at least 18 carbon atoms having an average of one
branch every 2 carbon atoms wherein each branch contains 1 to 2 carbon

atoms.
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Acid Catalyst Typically, the alkylated aromatic
conpound may be prepared using acid 5 catal ysts
(Bronsted or Lewis acids). Preferably, the acid

~catal yst conprises hydrochloric acid, hydrofluoric

acid, hydrobromc acid, sulfuric acid, perchloric -
a , I uor onet hane suI fonic acid, fluorosulfonic
ﬁ& Cat ét yst(r) 36 sulfonic acid, which my be
purchased 10 from Rohm and Haas, nitric acid or the
ke. l.ation proce arried, out
ohigseng e AR pE st o R Ef dnafd fho iy
bﬁﬂé@@%QBﬁmsﬁmcmegﬁﬂgéaﬂgﬂ when used in a batch
process or a continuous process. 15 The acid catal yst
maybe regenerated after it becones deactivated (i.e.,

t PRferablyainédeid@staly86donibrlse8 hya&¥RIope fakid) ﬁ?/@foﬂlj@ﬁc acid,
cat al gtl c activity). Methods that are

t mydrgl @%?C*@esmféléa agld, paigBIveE FCi, frrﬂéoa%%itiﬁ%ﬁggmlc acid,
gﬁﬂf{%d%ﬂfc' &eid, %%rﬁ@f@b@’%&lforﬁ@a@ﬂ e@ﬁ&ﬁ%eﬁﬁb@ﬁurchased

Inic gomer 'efinic oligoners enployed In
t empgtaiwe ﬂnd rﬁa@nmltrt@racai e thgdikeesi zed by
ol i gonmerizing propylene in the presence of an acid
catalyst. Preferably, the 25 olefinic oligoner has a
céndelhyletioyprookss maybebmuied Quttin adisdeit org@ntitheuProCess.

IR REE cafEfe R BBl TR0 DY ERE Py h AR pRh G4 B

demecesedh beitimuoys procassont i nuous, batch or

~sem -batch reaction process at from about -20C to

about 100C and a 30 pressure of atnospheric pressure
t vhabautcaﬂa%@ RE/ 8 refBRSRIY SR Sibecondiddactiatad ¢.91ahe

f
PSR TSR P P bl B FaE RFdY o hektpgs topt ar

Hydr oxyar omati ¢ Conpound
amd cafalyst.

N REB khdWie Rt theRrt may bPLEEE SSrdgehe e Bl daxetivhtisy IhgRMuoric

Preparation of Olefinic Oligomer

The olefinic oligomers employed in the present invention are synthesized by
oligomerizing propylene in the presence of an acid catalyst. Preferably, the

olefinic oligomer has a carbon range .of from about 20 to about 80.

The olefin oligomer may be prepared by reacting the propylene monomer with
the acidic ionic liquid catalyst, as described herein, in a continuous, batch or
semi-batch reaction process at from about -20°C to about 100°C and a
pressure of atmosphéri'c. pressure fo about 1000 psig. These process
conditions are not limiting. Optimization of process conditions in the

oligomerization of the olefin is within the scope of this invention.
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I n one enbodi ment of the present invention, the
al kyl ation process is carried out by charging a
hydr ocar bon feed conprising an hydroxyaromatic 5
conmpound or a m xture of hydroxyaromatl c conpounds a
rRreeaasdofregpang MNKydedesh HERE atic G g
ollgoners) and an aC|d catalyst to a reactlon zone

" o}q@ e%o@%é f?'f Iﬂﬂ—: };)I%ng {\‘t@r?ti%ﬁdﬂweg]{érlét%ﬁ rBééé% is carried

ure 1S ation

'ajutw ahargnngca)hyﬂrb'cwbsnffe&d mmpm@am hy@noemromtlal | ow

CRaRsREs pfe pERUIE REbEp sy SimgtihaRTids, R b e
heptipoxidy (B tootypabiyiérd eligotfidre) aridwmlw1 daﬂ:cstaﬂystt itore reddtien
oae e St CisaRein BT T g nfiilg RiginRE
hyidiaeaZens uaa@ﬂ@ﬁwat;émca@w@tf@r & iR dufciert itel allow
catal yst which ma be rec

th t
Sbsehis sgpversend: TﬁE'eFF?‘d%@é%ﬁﬂﬁé’rPf U glsijn s geacied) of

ftHE blefIR td ﬁﬁﬂb%rb&a’h@ B RE X ARGShE Riek REE 1, the reaction
hydr oxyaromatic 15 conpounds and optional |y oI efinic

dORER M@WW@M’PH@*%W@@%WI afdded fp adigeid-liavisk
%ﬁSﬁorhaﬁr:&& EIFHE%PB& @faane@%e&ﬁate%ﬁ tRSaki@euehRd

react es of reactor confi %ur ations
mdycfbmaMbedetmed tﬂethﬁéa@@tgff infpeiesed lzop THelse Thadlydwesarbon
et B A1t L8 T [ BnoRrlfids 80 680LY AR Stbhlatie

reactors, reactor riser con ur at

: eimmmmdugam opirom]lytnwlmemmmdseimn thet desired edioiade

configurations th

ety Tt pEREs AN Rl Rl St e {%C%%%‘%O the
asdctare suitable for the al kyl ati on reaction.

batch or sem -batch reactors, agitation is cri t| caI

for the alkylation 25 reaction and can be provi ded by

rasdf fypes bifeatlof kanfigdratior may bbagtd hafthé %ctor&baéj C
m xers, kinetic m nrisers,

al1esai e Byt %réantwgﬁfeart% bateh P”%ﬁéW%%Hsts fée%t%"k

TRScialK dRtdroRePESSRESatitRY, BBulERid breftke@Weddbactors, and
tenperatures fromabout 0C to 30 abgut 200C. The

p?tb%rergactp%c@ghgpr@wnédlﬂattﬁﬁa srelidpemndn Hiq anhr Mgy seCh hat

FeasHRSIBhbRh 1B Wddedkilkl if ige bR %ﬂd GRTBRRAM for 'ﬂﬂanﬁkjﬂatton
inthe liquid phase. Typically, pressure of

0t
1sechmsi gn |b§t®mruw@mwrea§t%|awtatw pesiicalrier the alkylatlon
reaction and can be provided by rotating impellers, with or without baffies,
static mixers, kinetic mixing in risers, or any other agitation devices that are

well known in the art.

The alkylation process may be carried out at temperatures from about 0°C to

about 200°C. The process is carried out under sufficient pressure that a

- substantial portion of the feed components remain in the liquid phase.

Typically, a pressure of 0 to 150 psig is satlsfactory to maintain feed and

products in the liquid phase.

-12 -



10

15

20

25

30

products in the |liquid phase. -12 The residence tine
in the reactor is atine that is sufficient to
convert a substantial portion of the olefin to

al kyl ate product. The tinme required is from about 30

'seconds to about 300 minutes. A nore. precise

r‘l%%' r@%ﬁ%ﬁc&t #iiB. lrﬁTﬁ'}é reab®r def AnEMA %k BvridiBeas cdkiért gd

he art using batch stirred tank reactors to
rﬁ@!asﬁan‘ealtmetldn ofdbe olefiofto aliylate Riprueti diegin exliredifeirom

ﬁé}l})&'})ﬁ%@ge%ﬁ?wgwﬁyﬁmué gx’rrﬁw\@n&e@ B Haeenrgé may

aronati C COfT'pOUI’]dS an Xxture o I NS
reyddiermingeby &tseaidledtirethg arhtusng hatch s0rree éartki reaciztie

el % R e RbaTbRE SR, TPt Dha®'© °

i njection of the hydroxyaromatic conmpounds and the

1, xt f ol

Tt €asto® PEdichy e Tz R ca RGN APty At ARG A
tdaenpoaREs BRO BRSSHEGRMf lolefing mahboe injBatdyepandtalytheto the
feed for the al kyl atl on Eﬁl;ocess may _C

FEREUANZOPE OF FRAY: Rk (PiesHRIIST Lo ¥sRBY nﬁemfas‘a e aminie
QE&EIRSzdnBs M‘a;pab L W e ihj%biléh &fthe hyai.roszg«yr@mﬁat ic

conpounds to olefins is fromabout 0.5:1 to about
BRMPoYNds Ape éﬁe mixtangeof olpdias e oaet E'rﬁé/efﬁM rallrggetiprggones.

- ey QXY Il (he%ﬂ'm)@PQ ﬂlﬁéﬁﬁlneﬂlﬁiﬂé‘sdrﬁe Brobe8s c@n’&ﬁf éhs.

i S an excess anount roxyaromati c conpounds 2
present. Preferably an excess of hydroxyaromatic

. ?ﬂ{m‘é@?g&rﬂ) %%ﬁ%ll[ fhe dll{}ffe{t@%ﬁ@&%ﬁ@@%@é@ﬁ&ﬁ& AR ture of

nprove product sel ect
Hyydrapoyg eoroatit Goon moumds wind s rabdure SiRdins irhwhiskdias sholar ratio of

d d
U 5L S T LSBT ST R SHHALSE) o
trﬁorteh €n tiesaciser whé® tﬁla enctarbratio pEmpdratyardreatid dnyhmurmks to

RT3 | Dot B o ira BELB Pl alrRtdop]ines

'Wégmy arereribEan eRERBTHy&oxgaromaltic xbpeunds is used to

dr oxyaromati ¢ conpounds an ol efin(s)

* CTeRs? [RAFte A ANG @ng\f@d’faglﬂféagff—‘sﬁw'fm"?'a?fhsﬁe\?é| Y,

trWi‘iroxyaromatlc compounds are used, the excess un-reacted
hydroxyaromatic in the reactor effluent can be separated, e.g. by distillation,

and recycled 1o the reéctor.

One embodiment of the alkylation process is a continuous process with
closed loop catalyst recycle. A hydrocarbon feed comprising hydroxyaromatic
compound(s) or a mirxture of hydroxyaromatic compounds and a mixture. of
olefin(s) is charged continuously to a reactor. Altematively, the
hydroxyaromatic compound(s} and mixture of olefin(s) may be charged by
separately. At the beginning of the process, an amount of fresh acid catalyst
is charged through to the reactor. The hydrocarbon feed and acidic ionic
liquid catalyst are maintained in the reactor with agitation under alkylation
~13-
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30 hydroxyaromatic conpound(s) and m xture of -

ol efin(s) may be charged by separately. At the
beglnnlng of the process, an anmount of fresh aC|d
cataly is charged. through to the reactor,

rara?ef@acioaéﬁmﬂ%m MGt Ame NG of 7 gHpefaptal éﬂ%’ﬂf of the
%Eﬁl{%bﬁﬁl@? IRE R thB FdMEcHRGE EPFeadt At Rt thyRIROHBAGhatic

tion 13 process conditions for a sufficient
tallméatercomndf Bresgumiibdhe feacier iamsiniaingl byrpebackpressure

el P bin0b @ Pkt 8, (30:E0 B 8 EERTES AR valve

roxyar omat te co ound. Pressure
i to tihdn eewasrator oin the sepanatc hhl@dﬁmsabibéwldmOQM@d acid

I he eff|
£l PSR L Lo, MOSE SR Rl 8RR s hom
tthe rgemaajmrphat;h ehe nimdscxatdﬁbfet steﬁztdarsdo zunebbmttcan df tei d

t al t {
Srardst VERREAFatl Bobne S SR SoNByb Bl d o fugine and
the baabeh sraha@bydrats g tthd A6widd ficBl chialyisom sncsp;telmeand used or
separ at or . When a sufficjent’ voI ume of am%‘gcat 3L¥St
i ‘secpled] satplyst i returmed tofhe EeReton M i $ehAr

S@ﬁ@é(ﬁﬁ@ﬁt tﬁé‘ﬁtafdr@%@ﬁ Jriias Ibr@tﬂis@hé’ﬁhs'o‘fae@létpﬂ%rand
‘used" or 1 recycl ed" cataly is returned to the

r euelitions of éﬁtﬁ%@%hﬂ?ﬁ%r%f’ W"‘I‘W %ff@sh eatBlyEl ineAded phenly a
Con@[ a8 A d??nékfe Gd%a%a@gtqg 2eSlelt S ThE W IRREFRh oM %fream

Itions of catalyst recycle, undef which no fresh
ceanvi@ipio the hediaxsarematmaltylate PRAPPUNEhRIIFhEXCSES HaK eagtpd

R AR el 1o o MG T BRI 30V, T ERALCL
esepasationn exess hydroxgaregatioopanonats erd disiedrabend @ha’ned

B o A e e

and retur ned to the reactor, |eaving an al kyl at ed

S PRY™Product is an al kyl ated
hydr oxyar omatic conpound having the. follow ng

structure:
Theresulfing procﬁct is an alkylated hydroxyaromatic compound having the

following structure:

R R,

wherein R, is a branched alkyl group of at least 18 carbon atoms having an

average of at least one branch every 2 carbon atoms wherein each branch
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3 R Rz 25 wherein R is a branched al kyl group of
at | east 18 carbon atons having an average of at

| east one branch every 2 carbon atons wherein each
branch -14 contains 1 to 2 carbon atonms, R2 is an

&bkiginsgt e caraen méprs.tRe is acealkd Sreupdiaying hind rerbog atoms,
%'nﬁrl}%tls EMi‘{‘ér"r%ng&% cﬁrﬁna%@{é;r Qup. Preferably, the

resu Xture of ortho and para
I somers. 5 Typically, the product will contain about

BrbRa G BTSN B3 A el BB A et

T3Py, 163 beyduenbiti dionti abair 1 to@9% lortho ispmey and @deo 1%

skilled in the art. 0 f oW '
e e oy ety Aol Sde P SRS TR SRS o
lishR&t i on and are not to be construed in any way as
limting the scope of the invention. 15 EXAVPLES

. Exanpl e 1-Preparation of Propylene O i gomner

‘t?ﬂ% &hsmheﬁt§w1|lllt}eedbv@$&% thdsd"@@iled ih g bot t om

ask fitted with a nechanical stirrer, 20 water
condenser, liquid addition funnel and t her nomet er was
Gﬁ%rfgﬁc% %Qamé%é -ate g%ée%teﬁptdm’usﬁr%}e SledtRanbodiReRis ot

rogen atnosphere. erature of the reaction
\ibis lm\mreem and a3 twbtemmgtruati inanaway aa fipitegitheserne of
Sh% trlfluoronethane sul fonic acid was added

pmns “via syringe (the reaction m xture turned an
?range color) followed i mediately 25 by 787 gm
approxi mately 0.95 nole ropyl ene ol i goner
via an the addition fun§%££&¥%§£¥gac?¥on n1xtu?e was
hel d at 130C for 2 hours and then cooled to room
hexane and
A bonat e

soI ut| on. The or ganl c | ayer was dried

- A 2-iter glass, 4-neck, round bottom flask fitted with a mechanicai stirrer,

water condenser, liquid addition funnel and thermometer was charged with
268.9 gm (2.86 moles) of phenol under a nitrogen atmosphere. The
temperature of the reaction was raised to 130°C with agitation and
approximately 6.7 gm of ";riﬂuoromethane sulfonic acid was added dropwise
via. syringe (the reaction mixture turned an orange color) followed immediately -
by 787 gm (approximately 0.95 moles}) of poiypropy!ene oligomer via ah the
addition funne!. The reaction mixture was held at 130°C for 2 hours and then
cooled to room temperature, diluted with 1 liter of hexane and washed with
aqueous saturated sodium bicarbonate soluﬁon, The organic layer was dried
over anhydrous magnesium szjlfate, gravity filtered and the solvent removed
under vacuum with to afford 806 gm of a brown oil. A portion (775 gm) of this
brown oil was fractionally vacuum distilled (10"x2" unpacked Vigreux column
at 1.0 Torr and temperature programmed from 151 to 204 °C) to remove any
remaining unreacted phenol and yieided 725 gm of a second brown oil. A
-15-
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over anhydrous magnesiumsul fate, gravity filtered

and the sol vent renoved 30 under vacuumw th to

afford 806 gmof a brown oil. A portion (775 gm of
this brown oil was fractionally vacuumdistilled _
(notigrpof thismecked bravgr eilitd7&grohwas factipngllyreaquughdistilled a

R0 Sht RoRa” AR SR ke O Th iR BER S

apregeomded fromn a8 o, 248°C) ﬂ)&epwvelamny fC 4 leilyiphenohand

% el o0 By R GRS SRRy Wil G4 b i

O(aBpHenicrC-ain -6 eppe (@dH) raad Gpﬁ—dgi porgarofratin CLBIR, IR0745 cm-1

RO B B TaPg A B HER OB ko i £ 4.6 Frry: €8

. chluﬁmo?@erﬁetﬁé\hdﬂP\hafe'r @ Grihhuted tBerP @M 6 Pobirs Mtﬂhanol for 35

ppm (aromatic CH); IR 745 ¢cm 1
(*BWFﬂ? fﬁﬂk‘W'ﬁS‘Hb ranieroligerdnigaion ¥siag 8 FHGsRER g2px 313 em)
anol :
e B e e e o
néhematogaaphy (FlicaiGe! SepRakr.diexase, thep deethyiethes) ﬂiy\@d the

(é’ggglgﬁg ?@}fﬁ‘lﬁﬁ( pr esgﬂ%omiﬂsor pt ngﬁ?o{\(l)\gk%m{? with the

clenainteo GemghynréBited palywpyﬁ@pmﬁm()m)ar hexane, then

di -ethyl ether) showed the propyl ene oligoner :

al kyl phenol to contain 70.0 wei ght % al kyphenol w th

t Gemparties Bedamplech roPurified drbpdens Teiparopy Almiphenol Calcium

0 iI oner. Conparative Exanple. A - Purified Propyl ene . -
amer Al kyl phenol Calcium 15 Salt Branched

dodecyl phenol calciumsalt was .prepared fromthe

A By IS gl L el RS Sion o

20

25

oIl RIS atneikfupdTef b%@hé&@héxﬁ@h—b@@leﬁﬂ\ kehrkepthafaton
the follow ng carbon 20 distributio Car bon Nunber

Viropyleoe tetianter pnddheg resptingpalkyiphenol had the tollowing carbon

distribution;

Carbon Number - Wt%
s 0
Cio11 6.6
Ciz 82.7
Cias 10.7

To a 5 neck, 3 liter round bottom flask equipped with a mechanical stirref,
Dean Stark trap fitted with a condenser under an atmosphere of dry nitrogen
was charged 607 gm (2.32 moles) of the above C12 branched alkyiphenol

~ followed by 500 gm of Chevron RLOP 100N oil. This mixture was heated to
approximately 150 °C and maintained at this temperature overnight with

stirring. The mixture was then cooled to approximately 20°C using an ice bath
-16- -
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C13+ 10.7 To a 5 neck, 3 liter round bottomfl ask
equi pped with a nechanical stirrer, Dean Stark trap

fitted with a condenser under an atnosphere of dry

nitrogen 25 was charged 607 gm (2.32 nol es) of the
&b\dvéS & b Hhoiebes) af kyitvehydridef(GlaHov@ds Ipptabus! emof

Jhocﬂhé?b%’ é@rﬁ'@%@h'wa{%&!ﬁ%ﬁ&’iﬁé‘@%&%ﬁﬂ%@B%‘%ﬂnét&y 10

Approxriat e ine

: t@ﬂquoattamsawtbwsﬁlrmm@ hThevrtikture Wasthergheatae tavapriroxienalely

G oa R Rk S el 3 PaPaAls P s
(Hoats. Tthe 98Mrelna) m;ih docns toﬂstwcmeaa@rmmlthé‘m repsatythe

: dded h
e rpeairess a0 Aeihald ekt rrRh S TMhS e won ey

L @oRBRG Qﬁb*@teﬁidhax%ﬁﬁr%d &t %ﬂéﬁ?ﬁ)bl@&r%' c)(/eﬂn@@tu lTh%ﬂﬁlxture
held at this tenperature with st ”Ie@l&g or 8 5 hour

s then copled fxgprioximaiely| 1o ¢ anddiferesvbroyiog i sialrerd glass
élﬁ;ﬂ EodRgd Joh%mu n§ G ffs éi@(d%i%@%v@ﬂ'ﬁ’gm@t 42 rn@toda

for hours. xture was then <cooled to 230
By ﬁlt%nfiaekj with thépigt Qfef@p@mratq)fﬁéamr@m%ﬁv 3.5heursi Xher e

."?’Esc‘ulﬁrg!ﬁl‘hg‘f RBH%FC(E! re%qg@gﬂ: %éé ?]8?0‘% Pﬁhrﬁ ntrgﬁ]rlg%ctlon

Qe mpeat)adfantittm cannblr‘(edmre@J@W wierg gloney cadio®C)iiguitt o a

10 dry filter ask with the aid of vacuum over
-acﬁﬂpaﬁ?%g@ %urﬂours The resulting |light honey

colored Iiqui d contai ned 3.82 % cal ci um Thi s
" _

Conpar atlve Exanpl e B - Propyl ene Pent anmer
Al ky IrPhenoI Cal cium Salt  Branched ent dec\é}gp%Fﬂation of

Bipeehind RentadspyiPhspalcalyMSalwas e PW
MRS with & 'Bra’hclﬁéérd;ﬁﬁﬁlcb&f@,b dI€B deF8d pligfarily feten lpvmlene

primarily fromp |l ene pentaner. To . a 2-1lit

rmﬁﬁjn@foﬂwfhlt%‘@u% Qpﬁéwaéla%@ﬁu'apﬁ%warﬁ '@thamca' stirred,
de{rr%rk@ S BeaDwith & donbibAger idef n Wrh s ficfo B Sﬂ?ogﬁan

er .an atnosphere of dry nitrogen was charge

7\%“3 ghrarged Bith 765 @) (82 matesD g heancapk @liptrbeopl followed
:ntgyxi}zw of BYepif} %L”at)gﬁ 0BRENT. OPhi R fRukORRS Bbdied 11 S

was cool _
approximately 13°C using an ice bath and then 48.8 gm (1.16 moles) of

calcium hydride (98% obtained from Aldrich Chemical Company) was added
in approximately 10 gram portions with stirring. The reaction was then heated
0 100°C over 50 minutes and then heated to 200°C for over 140 minutes and
-held at 200°C for approximately 18 hours and then heated to 280°C over 1
hour and held at 280°C for 8.5 hours and then cooled to 230°C and held at
230°C for approximately 14 hours. The reaction was then cooled fo 150°C
and filtered through a dry, hot (150°C) 600 mL Buchner funnel contaihing a
filter bed of Celite and maintained between 110°C and 120°C with the aid of a

vacuum to afford a product containing 3.51 wt% calcium.
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approxi mately 13C using an ice bath and then 48.8 gm
(1.16 noles) of calciumhydride (98% obtained from
Al drich Chem cal Conpany) was added 25 in .
approximately 10 gram portions with stirring. The
reanparativevBsarhblerC hdiopylent defro@er Slkgiph&mlm nut es and
then heated to 200C for over 140 m nutes and held
at. 200C for approximtely 18 hours and then heated .

 tRraR&tYa, pviacipdlly, Dousr wradctied doddcyP@@Gof, erasGrépdred rﬁ@m the

dth | d
e 00 Sl o R0Chand el 28 230Geh o o o

[fees o%ﬁ@ﬁ?e B8rannd ahiilthe FeditihBrmgihenotiiad thaablidwibg E3rbeaA0

chner funnel containing a filter bed of Celite
ahefribeliat ai ned bet ween 110C and 120C with the aid of

a vacuuglap%rgﬂhg{%ra proauct contal ni Ngyhepl W %
calcium -17 Conparative Exapple C - Prapylene

Tetranmer Al kyﬂQadnenoI Br anchef, princi pal Iyl C12 or

hranea P\
pr-anchet—todegyt—phenol-—wasprepared—froggthe—

al kyl ati on ofcﬁhenol with a pranched chain Cl10-C15

ol efin derivegdifrom5 propyl ene tetrarrer 59d t he

resul-ting al kvl phenol-had—+th
L~ = L.} llv A% B A T PII\,IIUI TTAAO T

L 3 - 1 UI I UV\II II\‘:j \.a IJUII
di stri bution: é@ar bon Nunmber W% <L10 1 al 18 C12

59" CI3 17 ({334 47x+15 1 Cophparative Exanple D -

Propyl ene Tet ramer Diner Al kYi phenol 10_A glass

t hr ee- neck, r¥und bottomflask fitted vvithfja

mechanicatr—stirrer; water —condenser —and t Nermoinet er

“was charged wth 896 gm (- 2.7 rml es) of propyl ene
A ePlnyes iplsgiol

t @bmasawtive Enempiend - F2opylems
sul fonic acid ion exchange resi n. This mxture was
heated to 90 C with stirring and then 753

A glass, three-neck, round bottom flask fitted with a mechanical stirrer, water

condenser and thermometer was charged with 896 gm (~ 2.7 moles) of
propylene tetramer dimer and 82.4 gm of Amberlyst® 36 sulfonic acid ion
exchange resin. This mixture was heated to 80 °C with stirring and then 753
gm (8,0 moles) of phenol was charged to Vthe reactor. The 'temperature of the
reaction was increased to 120 °C and held for 24 hours. The temperature of
the reaction was then inéreased to 130 °C for 17.5 hours and then allowed to
cool to room temperature. The reaction mixture was then filtered with the aid

~of vacuum thi‘ough a glass fritted Bﬂchner funnel. The resulting filtrate (1721
gm) was fractionally vacuum distilled (10" x 2" Vigreux column, 10-50 Torr,
temperature programmed from 111 to 180 °C) to remove unreacted phenol
and afforded 1072 gm a bottoms product. The above alkylation reaction was
repeated and the combined distilled bottoms product (1721 gm) were
fractionally vacuum distilied a second time (10" x 2" Vigreux column, 1.0 Torr,
temperature prégrammed from100 to 195 °C) to_ remove any C2¥C1g
alkylphenol and afforded 675 gm of the purified propylene tetramer dimer

aikylphenoi IR 745 cm-1 (ortho-alkylphenol), 825 cm-1 (para-alkylphenol),
- 18 -
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gm (8.0 nol es) of phenol was charged to the reactor.
The tenperature of the 15 reaction was increased to
120 C and held for 24 hours. The tenperature of the
reaction was then increased to 130 C for 1.5 hours

AN aralysis shawead! e presssice 1 Crobm ai@ﬁ@i@@rﬁm & LCrthem x
(£8¢H 011 B éBIE B, g’ﬁ?zztrﬂgﬂaﬁa grggeﬁ 0%|Enffe%hﬁeﬁbgfﬂi15°lf00 %

vacuum t hroug ass fritte chner funnel
risthiatioligr 35 minuéesat( LAYMIN, g‘zmnlqmgerfmjacmronahgyl vacuum

Ol ot e T s TR P e Adipnahy

uresearti Adsapbtmathromatbgedhyr (@dida 1B Segfak”, ietxboagthen di-

BB 515 Sl St G g R0

V\oeéught FolaMEAiHRRBI With ¥RCebTAIti3 belngathréacies polpidpyRne
(210° 2" Vigreux colum, 1.0 Torr, tenperature

-ptPH@F‘Shﬁiﬂ?Frfrom 00 to 195 C) to renobve any C2-Cl5 25

al kyl phenol and afforded 675 gm of the purified

propyl ene tetranmer dinmer alkylphenol: IR 745 cm 1
(D¥sesenalky| phenol ), 825 cm 1 (para-al kyl phenol);

-18 FI M5 anal ysis showed the presence of Cl0-C31 .
ahsagspmentol Subprtaldewsdenmentdn dueenils Renede CH® hpprague-
78. l .

By TRERIRR corllt S oHor BUALFS 14 g B Eamle 1
i anjcb@bnnparamm Egamplélswaf)esdmﬁema)woranﬁ\agp shiisved

A%%%?%?%ﬁé g %é‘g‘?rgp ﬁ%e{agdcoé) {Sgégﬁtﬁ%f?(?e)d,t" as the

hferasle pubbra aésay BtThyd essimrdet@dmmt(bgdnm andpyti-esteogenic

AT KRR bSO B e i

20

" 25

30

Pty Bty the Reurskalf hasmty ddymaf tesl ubAtarresatBnihistration.
essnent of Pubertal Dev. ITEnt in Juveni Fema ?
QR3S B egiied Verags e G0 b5 e Bh atiralet Goe o

eyl bBehifg)t Biga Q%P@ Whi E@@'ﬁ&i@ éatﬁﬁﬂestrus This
Conpar atsl veg)tExa es A adrgr}l nj st ergd by ora

gRsARYds dagignedig b&s“seéwﬁ%m endoging PR, Pt | @. Frarieal

t 5@3 érP?Fbr‘ﬁQlHé’ Eé’rsﬁ@étﬁ%rthéﬁf &4rrRA stBledsut'oh® parfi@i® éddocrine-
pubert al assay. hi's assay deteCts estrogenic and

amefiatest negjamisn.

It should be noted that the female pubetrtal assay is an a_picét assay that may
detect chemicals with biological activity upon the hypothalamic-pituitary- -
gbnadal/thyroidal axes. Chemicals what act directly upon the female gonads,
such as those déscribed as estrogen mimics, would also be detected in a
simpler assay known as the uterotrophic assay. The uterotrophic assay is
specific for estrogenicity. However, the female pubertal assay should detect
both chemicals that act directly upon the female gonads as well as chemicals

that act upon other components in these endocrine axes.
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activity as well as perturbations to the

hypot hal am c-pi‘tuitary-gonadal /thyroidal axis during
the course of twenty days of test substance

adm nistration. Effects are detected via changes to

t Bréeflyi teragsay isseongartedesipiaows nSyitiide temalemts.adfi drys of

i A . 1 f
S Rl BB T 05 8 n

egrdoiasr i E@cfelmleﬁment groupmonsst@pféqﬁeetafemaie& Bosdgelavels
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DRgeREEFRRRL] i bRAL R ORR oBROPRT B SR Syt
SAﬂmuiad; \bﬂerwalqmddmﬂtwﬁma tdst m:amopmﬂbeir thelveaiztaiMazoladcorn
a assa ma et ect, che th -
b PREEED Hderoas Y potibiE WGt peuAsepprate
oshadatoithy RiudadosaNedth &8 Bilealssuweahcaedntig iwitBaddck

upon the femal e gonads, such as tho§e descri bed as

SSHTRIGERL kR S‘%m’%eeﬂ bsgrvgd tyiceclafheduing e expppneptal
AT KOy AFeING rbiSHoE HAMNT BeghAY withfpostnatal day "PND-

-out erotrophl C assay is 30 speC| for estr.ogeni ci

HMB\ZSr anifmads weread@mnpingd fqra{agﬁ?é a?rf%'ﬁib‘%ﬂ dTiaﬁsfi@c@f compiete

K
hga:?g?g Bg@&r\%g{:oﬁwtaqu rgﬁralnécé gb Stﬁ&'éi g of"géghél Bgeﬁlﬁgaérﬁi body
c\wpbtmaaﬂ recpriedrusi@abdal cPaifievaniegl smeags tBrdeewﬂnyne thee

| 395 of SRRIGIELEofitod BLUANR GHE BALS L SIRUGelBlction

age, weane
amndil nesrrdp:ny zhmeampsyfmuPNDr%n‘ﬂeales \A@tr@ap’etwanﬁad land blood

B i e
o Stﬂalalny! Tb@dyxmel(@bt Utérir iavahgs liveer gitudias, Iky:inép,sta;drmd and

cdrondlaeiatie e ROl BORERhE: FahEeehTolibn T

deyightef(watand Blogegpluaiisal ﬂMEhlvélbﬁtsC oRbh @by of amxﬁmed
with corn oil was run cgncurre

BN RATOrageR. AN a8 § grsﬁé?@‘ﬁé@rwgug\%@% length yas
%Hdlmdt@%ﬂMIWEWOds PRIdNQsS VW 4 Bar@ﬁ@(nd\@h@%ganalgms

recor ded dai I gl nning W th postnatal day "PN
PRiyagignces kg g\m@ efeéwmﬁiﬁ&ﬂgﬂoap dFtegerieas-
perforation. The day of conplete vaginal perforation

-was identified as the age of vagi nal opening, and

body weight was recorded on that day. Daily vagi nal
snears to determ ne the
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st age of estrus were perf or med begi nni ng on the day

of vagi nal.
on PND 42,

perfaoration

until necropsy.

At necropsy

femal es were eut hani zed and bl ood 15 was
col l ected fromthe vena cava for analysis of Thyroid .
STABLE 3t Vgt rpumng 4dEBbdpdeidityof Mosdtae Fefvd)es

Uterine, ovary, liver, pituitary, kidney, thyroid and
adoppounte ghiBoyer e col bagsed vagathl W8I ghBady hasiyht at
vei ght  gai Ngmgfidday) (Wei ght@pbmiig and bl odéashi Maturation
1935[&51@5 fTiipd™ Weight §),33Tean day of acquiiql4 on of
vagl nal perntggration, g age. of first |egbrpus and
estrous cythgyl ength Wass 20 anal yzed usifg »
statistical hods, 33J1c as by a paraneiysl £ one-way
anal ysi S of varl ance, NO\/A) to deterjmné
lCI gdi-Fferences;; s20-TABLE1— H—Epening
a |6 ht of Trigal’'ed Fenal es Cong#ﬂmfl Dose
| Body ‘ght at (ny/ kg/da%j' eni ng
Sexual Mat u f e 10 32 1 111 n%o 32.5
112. 4 250 3% 112 2 1900 31.1 103. 4 |CSParative 0
34. 5 -105. 91 Exanple -A-60-28.-3 1044250 27. 9-96-0
160mPaEliEe 18 6 Conparladd-ge 0 33.2 110.9 B&npl e B 60
ooxan@e By 1980 26.5 796 1000 27.9 77.|8%bnparati ve
0 32.5 111/890Exanpl ¢ €6-20 33.3 113.5 |[5(9-28.3 85. 4
: ) 1000 27.9 77.4
Comparative | 0 32.5 111.9
Example C |10 33.3 1135
50 28.3 85.4
200 28.2 83.4
800 28.9 73.9
Comparative | 0 32.7 109.7
Example D |60 31.7 98.5
250 26.9 73.9
1000 26.5 71.9

The data in Table 1 demonsirate sensitivity of the assay to differentiate

“among the compounds in capability to disrupt endocrine function as measured

by sexual maturation.
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200 28.2 83.4 800 28.9 73.9 Conparative 0 32.7 109.7

Exanple D 60 31.7 98.5 250 26.9 73.9 1000 26.5 71.9
The data in Table 1 denonstrate sensitivity of the
assay to differentiate 5 anong the conpounds in.

claxaibple 1t gvarvataiesy bigh dosages.i shewednera\iienes oreadenred
E%‘lalﬁjﬁgb@és H@a%@ﬂm dé@eadd in %aé%g? |V§%ﬂﬁai @ﬁ’e?ﬁhgafsééeféble
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d%\tﬁ%ﬁsmﬁjnqtﬁ'&ﬂysofv@e@alagg%ﬂ'ﬂeﬁ lighpie g% bried e
AYRERGEIRRHN 4 grialy Bitwéadithatre® RRGIphEnoll dndsthe Ehkium

ré
- al so be not ed tha% pot ency does not vary greatly

beaiiiSer Gamparalive BxaYpighérNd §hd t he cal ci um 10 salt
(See Conparative Exanples A and C). Wile the

i nvention has been described in terns of various

pYvéile theeidverdiob dishsensiescileed ki teimes obvariosamreiemed
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wsulistitutio ok warissioms, fand mhabge $ naydier made Withedfdeparting from
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thereof.
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V\HAT IS CLAIMED IS 1. An.al kyI at ed hydr oxyar orratl c
conmpound. prepared by a process conprising: 5 :
reacting at |east one hydroxyaromatic conpound with a
branched . ol efinic propylene oligomer having from
about 20 to about 80 carbon "atons in the presence of
anVUdAT IR L AINED,ISt o provi de an al kyl at ed

hydr oxyaromati c conpound V\,her ein the benzyli c car bon

m at ed, 1 the h xaromatlc r|n
su St t 'E@E‘ylﬁt%cﬁhféﬁ%sxﬁﬁ"? W.%@J%{Ed 853"06955
carbon girfipis ra_;ﬂd a second aI kyI group of at |east 18
carbon atoms 'having an average of one branch every 2
Scarbon atons-wherein each branch contains 1 to 2

car bon alefky atjléagt or@ﬁy&b@éﬂn‘?ﬂm &M%B%M@ﬁtﬂ%ﬂaﬁched -

conpound grepare t he process of
the at PlefRie Pmimﬁkgmrdmmo froomhwhachtcsabout 80 carbon .

mononuckears ;Hys p%eg%g o6 el S5A1R0 T BRI ERRated

about 1 to abou Xyl gr oup
al kyl at bwrhymramyaaconatpoondcwtpemmdhetbepqrhectaﬁ;oﬁ dtem attached

rocess CI aim.2 er.e
10D O oy 5 DB T rmdltGre . S05siflen B8 op8 2on aroup having 1
“hydr oxy & ®oatbon ahtymsmrdooébdm/amg g‘ré@‘fbﬁét(]éésth St@rbon
r oups. 4. The al kyl at ed

about 3 E%ﬁﬁ &y g
hydr oxy 1S Prﬁaarﬂﬂep?fe%ﬁ BERNSG SY#RY Fhrabea atasms wherein
- d ai m 3eavhIBrRER cohtigd 116asdar8hs albysly oxyaromatic - -
conpound is phenol. 5. The al kyl ated hydroxyaronatic

conpound prepared by the process of 30 any one of the

di
P, 57 o eSS, AL o groces o
sul f oni €laigi 4. wherginghe Hideast bﬂemwmmymy:ammund is a
compoun %cﬂ{oﬁﬂaégp h)l?é' ro&pgroﬁ{a(%%eﬁfdrgcarbon havmg from about 1 fo

- about 4 hydroxyl groups.

20 3. * The alkylated hydroxyaromatic compound prepared by the process of
Claim 2, wherein the at least one hydroxyaromatic compoundisa -
mononuclear hydroxyaromatlc hydrocarbon ha\nng from about 1 o

.about 3 hydroxyl groups

25 4 The alkyiated hydroxyaromatlc compound prepared by the process of

Cialm 3, wherem the at least one hydroxyaromatic compound is
phenoi ' '
- 5. . The alkylated hydroxyaromatic compound prepared by the process of N

30 any one of the preceding claims, wherein the acid catalyst is trifilucromethane

sulfonic acid or Amberyst® 39 sulfonic acid. L l
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any one of preceding claims; wherein the branched
ol efinic propylene oligomer has " from about 20 to
about 60 carbon atoms. 5 7. The al kyl at ed
hydroxyaronatrc compound prepared by the process of

Clar I t he branch ol ef ne

501 - o RaotEE R RS ot Fraresner

8 /émp 686 eBprebatingcieitha wHage i Ind e ENSEHIENME bopylene oligomer has
oun%?%ﬁnBrr Sb 10 reacting at | east one _

hydr‘ES’ﬂ/ gpitea B‘ﬁ'pﬁgtﬁﬁﬁb% FRME pranched ol efinic

propyl ene oligomer -having from about 20 to about 80

carbon atomns .in the.-presence of a acid catal yst

5 Taher Bieralkyiatedduidrexyaompatiel gompoyaprenased by tag k@mpe&sezf

hydr 0 f ol

ot BN 8P R i SRABRHRH Rt e bt Ak rpm pbout
al kyR0 tprahaut 60 carboreatomsl8 carbon atonms havi ng an
average of at |east-one branch every 2 carbon atons
wherei n each branch contains | to 2.carbon atons, R2

_8.s aA [:md)dqsb for alkplatibgan hgdﬂoﬁy@rcﬁn@tw i @ﬁrﬂi@omm R3:
s eith

drogen por, an al k 20 oup.
10 oo leing BLERSEs BVttt ety R S
: pr Od@!éﬁnrb%r@)yl@hé(bh@cﬁnérfhé%h@ ﬁoﬁﬂébcﬂﬂr@ b REBTE S0 caBon
10. The process according to Caim9, wherein the

pr od @MTBipE PsREeCe R aérswﬁtajysrtdfvwe% Beragutirgpreduct
and fhrmahoNs aﬁ<3f tﬁd ﬁ{?ﬂ?&]éréro@ré)rﬁ:r Wav fgfthell:

The pro ess acto g aim 10 er eln
resul@ﬂWgﬁF’fﬂmﬁute conpri ses from about 5 to about 70
% ortho. isoner and fromalqut 95 to about 30% Para

i soner. . _ ' -

15

rwhere'rn Riis ja branc_hed-aikyl groupof at least 18 carbon atoms
havin_g'arn average of at least one brarreh-every_ 2 carbon atoms
wherein each branch contains 1 to 2 carbon atoms, Rz i$ an alkyl group
' héving 1t05 carbon atoms, and'Rg, is either hydrogen or an alkyl
20 group. ' .

9. . The process according to Claim 8, wherem the resultrng productisa -

mixture of ortho and para isomers.

25 10, The pro_cese according to Claim 9, wherein the produc:t_ comprises from
* about 1 to 99 % ortho isomer and from about 99 to about 1% para

isomer.
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5 12. The process according to any one of claims 8 to
11, wherein the branched ol efinic propylene
~oiligomer has from about 20 to about 60 carbon atons.
13. The process according to Caim12, wherein the
branched ol efinic 10 propyl ene ol i gomer has from
- about 20 to about 40 carbon atons. 14. A lubricating
'0|I co sition co unt of an
o0 1116 TR Ao SRR B oy T TS R Rl
hydr Oxyabﬁmrﬁbsertcmoamnﬁftommt W@@ﬁbigth% u&irﬁé:eaﬁﬁt from aboit 95
conpri si,n reactin east one hydrooxyaromatic
conpound® %PPHt fgb‘ii.cpag@ BRE¥Ed ol efi ni cpropyl ene
pligoner having fromabout 20 to about 80 carbon

atomf in the presence of a acid catalyst, wherein
t he ?GSU|TI@1BFO§?%W“3WWWG&& ddimg|8xbad, wherein the branched

hydr oxyar t he fo

o ruct ur e Y BrSPHER HMGaBY b9 rkiFascht a4 Byt 0 carbon atoms.
branched al kyl group of at |east 18 carbon atons = -

havifig ra anch, ever - .
a3 ShryR oBoha SRR DERRH B Ry ol
1€ar bon giropgen&dligsmanhasadriuyl alysuiB0 thaiongad carbol atoms.
carbon atons, and R3 is either 5 hydrogen or an alkyl

~group. 15.. The | ubricating oil-caonposition according

to Gai rmllﬁ)ri&hﬂh@lomcbﬂﬂposrﬁ@ﬁ@bﬁﬂt@w%“ﬁdua is a
m xture of ortho and para isoners 0 16. The

| ubri cating oil con‘posn tion according-to O aim 15
wherein ghe  d aibldmsLiRPEHGI SHTPRdRARG vistasy2aayt 1

lgo about 99 %ortho 1 soner. .
h. an alkylated ‘hydroxyarbfnatic compound prepared by a process
" comprising: -

"reaéting at least one hydroiyaromatic compound with a
20 - branched o!eﬁnic-propylene oligomer having from about 20 to
' ' about 80 carbon atoms in the presence of a acid cétaiyst,’
: wherein the resulting product comprises an'al-kyiated '

hydroxyaromatic compound having the following structure:

OH

25"
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and fr,omla-bout 99 to about 1 % para isoner. 17. The

| ubricating oil conposition according to any one of
claims 14-16 15 wherein the resulting product _
conprises fromabout 5 to about 70% ortho i sonmer and
from about 95 about 30% para i soner. The
lubricating oY"f’ @Uh%b?l‘i pancheshaliy! SQOl{PoOfai’ﬁ)beaﬁhéB@ﬁrbon atoms

clai ms 14-17 nhabied &h Bvé e@'f@i’(qgﬁi oﬂteegré@g Car)gﬁﬂa% atoms

‘oligonmer has fromabout 20 to 20 about r
atoms. 19. Th\é’hﬁr@m?%fatbfﬁgclalqorﬂ@ﬁ@ééwmrbmmom Rgis an

ol gomer has TR Slo98 Y SEanRn %Bbf“car on?f‘ﬁt@iﬁéf |

55 - 26 hydrog_en or an alkyl group

15.  The lubricating oil composition according to Ciaim 14 wherein the
resulting product is a mixture of ortho and para isomers.

10 16, Th'e Iubﬁcating oil composition according fo Claim 15 wh'erein the
resulting product comprises from about 1 to about 99 % ortho isomer
and from about 99 to about 1% para isomer.

17. The lubricating oil composition according to any one of claims 14-16 o
15 wherein the resulting product comprises from about 5 to about 70% ortho
' isomer and from about 95 to about 30% para isomer. B

18. The lubricating oil composition ‘according to any one of claims 14-17

, where‘i_n the branched olefinic propylene oliigomer has from about 20 fo
20 about 60 carbon atoms.

19, - The lubricating oil t:dmposition according to Claim 18 wherein the

- branched olefinic propyiene ohgomer has from about 20 to about 40
carbon atoms
25
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