. LI NEAR ALI CYLPHENOL DERI VED DE | LRGENT SUBSTANTI ALLY 5FREE OF ENDOCRI NE

DI SRUPTI VE CHEM CALS FI ELD OF THE | NVENTI ON The present invention rel ates
to an unsul furized phenate detergent, derived substantially froma straight
chain normal al pha olefin. The resulting straight chain 10 detergent
additive was determ ned to be substantially free of endocrine disruptive
chem cals when the effects were quantified on pubertal devel opnent and
thyroid function in the intact juvenile fermale rat. BACKGROUND OF THE

| NVENTI ON 15There is increasing evidence that certain synthetic and natural
chem cal s may act as agonists or antagonists to estrogens or ‘androgens and
may interfere LINEAR ARKEYNMEBYENOI! DERMCERPQSEPRRGENDRUBST AT DNES; such
conpoundss can be cal | pHEEGPENINOCRISEUPISREPTIRG CeHaPC R sendocri ne

di sruptors can mmc or block chemcals naturally found in the body,
thereby altering the body's ability to produce hornones, interfering 20
wi th the wayElHidp edhEHF IMENENTIBNough t he body, and altering the

concentration_of hornones r hi ng hor.pone. receptors. ocri ne di sruptors
and nat ural L ireuan e ER R S8R R R PR bu BT Dol clses.
estrogeni ¢ agbitukitayiyif@npi sekigedhiiy nbinndbipga dlatinr He esiitiggenidhociai 25
estrogen, receptor ). within the nucleys of the cell, followed by
transcripti o‘%&?‘g%%?&g‘ﬁ Bir (iﬁienfﬂﬁé@g_éo_ %E‘E’_ﬁ‘i&’é@f’lﬁ%‘e- ApREHPCERE SFIPHEe di sruptors
are present, ;KR wIRSIhOGRMCwaE hlatiR¥d b pSitPR] ARkRImBEReRdeEr | ne

di sruptors bind art ER, causing transcriptional activation of° the ER even

t hough no nafunetain e dterivigetjuyepilpfesdntal. Sinmlarly, antiestrogenic activity

i s—produced by endocrine disruptors which bind to 30 ERs but which do not
stitbsequent |y activate the occupied ER as well as natural estrogen. Finally,
sel ective espAQEEROEOEPOO THEANVENTRON SERVE) bind to ERs, but '
subsequently. _actjvate cellul ar ‘éesponses t hat '((i“ ffer fromthose activated
by the nht urJiere ESFHGEISvidepredas spran sythetis gpd gatyry gheamsdls TRYUAYSF of

mol ecul es t habnibis BlakiQudEites BIREMESs SOMRrAGhd MAlhANnetEldI8 nhBGaPkals, as

ei t her estrg%e%}s or_at‘gg SERSI\{IS. ”asrrpl es cj%1“615suspeécytﬁhe}“d eendocri ne g’?gr uptors
may i ncl ude, wiftothe astanmpiféhyr@iddwimoncPoiugle birardunds e tsi gHehgridgcrtiRCBs)

P o0 Aok MR S EOB e P15 01 AP SAFRS Kb LR oPPene!
2, 4-|Di (r:]hl oqub:laﬁzriﬁmmh . l'ﬁvi hemRbY dlt‘@ﬁ%?qay’ﬁmﬁkﬁw ohifse Soehy _')-na§, iﬁdem,ﬁl l;algheno: or
Cctyl phenol, Bi sphenol A, Di-2-ethyl hexyl phthal ate (DEHP), Butyl berizy

pht hal at% ( BBH) the Byrumepss HehErcses hepssy, o elfersnas grnsrdresfe (DCHP)
Di et hyl pht halatfs (ddEiRhs hBORER rf@hoRYT ene, 2, 4-Di chl orophenol (2, 4-DPC),

Di (2- et hyl hexyl ) adi pat e, Benzophenonie, P-Ni trotol uene, 4-Nitrotol uene,
Endocrine disruptors and natural estrogens share a common mechanism of action, In
’ normal cases, estrogenic activity is produced by binding natural estrogen to an

25 estrégen receptor (BER) within the nucleus of the cell, followed by transeriptional
activation of these occupied ERs. When endocrine disruptors are present, normal
estrogenic activity is supplanted when endocrine disruptors bind an ER, causing
transeriptional activation of the ER even though no natural estrogen is present.
Similarly, antiestrogenic activify is produced by endocrine disruptors which bind to

30 ERs but which do not subsequently activate the occupied ER as well as natoral
estrogen. Finally, selective estrogen receptor modulators (SERMs) bind to ERs, but
subseguently activate cellular responses that differ from those activated by the natural
estrogens. In general, all but a very small number of molecules that bind to ERs

produce some activation of the receptors, as either estrogens or as SERMs.
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~10Cct achl orostyrene, Di-n-pentyl phthalate (DPP), D hexyl phthalate (DHP),
~Di propyl phthalate (DprP), Styrene diners and tfiners, N Butyl benzene,
Estradi ol , Diethl hexyl adipate, D ethlhexyl adipate (DOA),

trans- chol ordane, cis-chol ordane, p-(1,1, 3, 3-Tetranethl butyl) phenol (TVMBP),
and (2, 4-Di chl orophenoxy)acetic acid (2,4-PA). 15 Al kyl phenol s and products
produced by them have come under increased scrutiny due to their

associ at | O @y He@to@Q&%‘,@éte@Qﬁ&%ﬁhgﬁlsﬁig%ré’%&‘{ﬁclﬁm%ﬁle Phban] s nanel y

due to the weak estrogenic activit basé al kyl'phenol "as wel |
degr adat i ofolyehkrimectl digsngls (P@Bs)aPckiybmlrramjbd pipbdupds @’BBﬁ)kyl phenol S

comercially are used in t uf f

pol yner adﬁegcpq}-@gmggncﬁep%g%% Eemf‘ QIPBIﬁPﬁ@J%ﬂi 22%‘??}& plé (;(gﬁ}fjﬁtgil dants.
In the secepfy (yaasr ?) 28d- bydhtpck}@pl%no %&e@@&yé@& E54-DDUEIRyBhes a8t ed

nonyl phenol , have been criticized havi ng poor glodegradablllty, hi gh

aquatic t oRNosippent! of Iﬁl@tiﬂyh@lﬂbdhm@ﬂ@f&t@ie? Eihd'ﬁ@éyla@éhﬁlﬁﬂ (BEHPhe phenol
t
PO o SRS, A0 RS CEORRLN e N6 BT ey ot o

al kyl phenol(Bcam ToiR ety ﬁhtmgla&qerﬂmcpmb (BpyheraD, anbicabrepidndh@reDPe),evi dence
that all cy{&ghenol s may hainifully disrupt the activity of human estrogen

and andr ogéHCrebEhesd Bdingfe Seniapappge, E?@{JFP@&%E&"N&FOW“SW»UMuraI f eat ures

Cnem » 1150 ke T g R P PPl R B PP Pogeni

30act i vi ty phthakte (é?gﬁ?p@@rreﬁerﬂm’rsbdrﬁ tehees], N~B{1tyyb@sam@;(ﬁma<imhg t he assays

W th 17(3-est di The _resyl t ndi cat at optimal estr nic activity
requires a%é?t g‘F W%&etﬁﬁn@ﬁ Qf%p@)@%%fc O%P%%C@?%ﬁﬁ‘% car bon
at oms locaﬁﬁg,clt, y]’a tﬁﬁalﬂgﬁ% A 191"(% Mo W»ﬂz@ﬁo&ﬁﬁélﬁglﬁa@&looﬂﬁﬁm ring

wth 4-tert- phenol ons dl so hamed

4- (1, 1, 3, 3{Xéthamet hyl - but yl )- phenol )) having the highest activity.
Routle? e et al., tested various al kyl phenols in the assay and i ndi cated
that a chain | ength, degree of branching, |ocation on the ring, and

degree Of IA30 B dn6 1shet rage b Jul beelent RelHont Lﬁﬂieﬁfnfcfdéh@i%yutﬁytdu\évas not
able to draw 'a structure 5activity conclusion. For exaglp Rout I edge et

al ., state# ﬂlhﬁtas&on@tipnﬁ@aw@%ﬁ@ ocaige dBTEITE SEAPBYCIHS Risissamabide gas
chr omat ogr @ cf)tgue‘%ve%i? sz@eﬁm a‘éf’%& gfzfa‘é %ﬁzyﬁ) {fl%llﬁmr% d%gz%‘a%&}' ng that all

i soners wou not h C ut elucidating the active
speci es. | piehestdadiYhe dapphenctbraaucts. Sldylptbusiakomegtiisgneatsedih

Fz)i(r)azil k! she)nc?clless éa%ogzllengddgt?veg,s &;eg{%?fg pro%(f:rgcg"ta%zhtwgg rsurf‘s]ictax?tls Olﬁgr?cn;tmg 62,
oil additives and antioxidants. In the recent years, alkylphenol alkoxylates, such as
ethoxylated nonylphenol, have been criticized for having poor biodegradability, high
aquatic toxicity of the by-products of the biodegradation of the phenol portion, and
there is an increasing concern that these chemicals may act as endocrine disrupters.

25  Some studies have shown there to be links between alkylphenols and declining sperm
count in human males and there is evidence that alkylphenols may harmfully disrupt
the activity of human estrogen and androgen receptors. Specifically, Routledge et al.,
Structural features of alkylphenolic chemicals associated with estrogenic activity,

J Biol Chem., 1997 Feb 7;272(6):3280-8, compared different alkylphenols estrogenic

30 activity in an estrogen-inductble strain of yeast comparing the assays with
178-estradiol . The results indicated that optimal estrogenic activity requires a single
branched alkyl group composed of between 6 and 8 carbon atoms located at the para

position on an otherwise unhindered phenol ring with 4-fert-octylphenol (8 carbons
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~10f pund t hat when using human estrogen receptors, the receptor binding of
~al kyl phenol s was maxi m zed when the nunber of al kyl carbons was ni ne carbon
atons. Tabria et al,, noted that branched chai n nonyl phenol, m xture of

i soners (commercially avail abl e and which did not contain any

n- nonyl phenol ) was al nbst as active as ti-nonélphenol. 15 Nonyl phenol

et hoxyl at e @sinaesdA-phbAdHT @ramesiHbatd)-plrasoly beliye theddghest #éNitBI oni c

surfact ant s, cern.over .t he environnent.al, and health. i , t hese
o konyl ar ed Ay B a0l S e R B U PIE B RS PRIk PR e e hce o

t hese surf aghagilesgthddatdeqii®randBingelobatis onothe AhaS andi degtetofi@mdrest ri cti ons
in the United States. Many 20i ndustries have attenpted to replace these

preferred alkaeganstteaifastilg birdwa eliigierey Grbwas g able 1§ deay yIsHuedrs i near and
b h | Kyl .. pr.i d
ranched a ﬁbggg%@{)%on?ﬂgr é&ﬁ@@&?ﬁ%ﬁ%g&%gi Setat Y thaP A -E&%@M&h@f £

probl ens w rfol mance, t1ng, and 1 ncreéased costs. Although
t he predom dedraitcddushiffassbiaaon gis dthemab kybpilsenslysie tdwxiyicat es and t he

potential problens associated these. conpoun and primarily .25 with the
degr adat i or*4R/ BriesdRict PECVRERE TR RRIATR %@ﬁ@n%harvsm rGehEl BshBnent s t o

sel ect comhiinagiRRshd Nalve REMSesS ik, ThHRL QUEd SPRELAHITBRGRRARE)A IS Wi th
reduced negative inpacts. nyl phenol "and dodecyl phenol can be produced by

the fol | owimgestiepsengs eplinénecatuki guwapivr.Zari bidiechems @par A0+ W (GP99)

| tri t et d ph |, al kyl at i i & h | tri
ooy 1 TE P £ ST SPSBIEN 8 BB 00 AR, ORNRTE T
and separ aty,mefindRdemehRenghber BELIIDEIBERW asiIBNOkb M BaTkeTatrTam

propyl ene tetraner has been widely used in the [ubricant additive 3
industry. TRt pelgefha Bragchadshaissfoayiphoroloneftyng of ssomerufcapmigreially he hi ghly

branched chaj ) - r iEh D r.anchi ng
i nparts exga?g ?bg%gﬂcp\gfuﬁhiigq %glc??@é} %Mﬁdb%o%}fegglgﬁf%\?ﬁgg tnglr%isoi | sol uble
| ubri cant adfrsiiptensionponent s. Dodecyl phenol derived from propyl ene
tetramer. is primarily used as in an 5 internediate in the production of

additiVés for lubricating oils, commnly sul furized al kyl phenate

det ergents -N&Rrgﬁlehglse‘fﬁc{xyfa?@ Woctflgﬁéﬁi Q%%;ﬁh%@ aRhenake.detengsntsihave

enpl oyed sone "degree of “[i1near o at. No. "3, 036,971 di scl oses
preparing detfectgentCaicemervsatite cadidotrmands abddedtiombosef these aled yiated

al kyl phenat es .of hj gh icity al kaline earth netal wher ei he al kyl
group is déﬁfﬂ&fnf’tsg‘ﬁ? Fﬁgiﬁﬁf’%‘ry{a‘“?‘étﬁlf&%ﬁwm% 1’588?{@@%%“1’%9%3%68'[)% ed by
sul furi zat igRoef a@ReRkiYdRRAROIdUNEMERHEFZRL1IQ heQnitdies ol Mkdz ed

al kyl phenol with an al kaline ‘earth base, and then super-al kali'zati on by

car bonaPi orindfstridsdiagg Kanipted wareplhce these preferred alkoxylated alkylphenol
surfactants with alkoxylated linear and branched alkyl primary and secondary

alcohols, but have encountered problems with odor, performance, formulating, and
mcreased costs. Although the predominate focus has been on the alkylphenol
ethoxylates and the potential problems associated these compounds and primarily

25  with the degradation by-products, there remains a need to review other components to
select combinations that have similar or improved performance benefits with reduced

negative impacts.

Nonylphenol and dodecylphenol can be produced by the following steps: propylene
30 oligomerization and separation of propylene trimer and tetramer, and phenol
alkylation with propylene trimer and separation of nonylphenol, or phenol alkylation
with propylene tetramer and separation of dodecylphenol. Tetrapropenyl phenol
prepared from propylene tetramer has been widely used in the lubricant additive
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. base dispersed in the sulfurized al kyl phenate. Simlar netal overbased

sul furized 15al kyl phenate conpositions are described for exanple in U S.
Pat. Nos. 3,178,368; 3,367,867, and 4,744,921, with the latter disclosing
phenates derived froma m xture of |inear and branched al kyl phenol s using a
sul furization catalyst U S Pat. No. 5,320,763 discloses a netal overbased

sul furi zed inglurlyy.pleéiaice isderoseidciue pledmiarepr Bro| e Bignhchiet-icn <ead to i 6
S arl y, LS BRI 0% OLAR ! B0 AR FRRIERTHY over basea

sul f uri zed sgluk¥phenangsititeny wetl otiiemilabkipl hericdns addidme conpomals. ol ef i ns,
and thus are enriched in mddl e and skewed attachnent. In all of these

di scl osur e®odetidphenplderyed fios: prapyICBRICHRMER IS RAIREIE Y594 BGR tri substi t ut ed

and tetgast ' - : I ;

quat er riar y Rgrisai e FEDRA DO AR L M ARNE oy ShAfafg SRR

produci ng a\et based detdrfamd. Tod: latskatdgnes, dese hrameheal phpheiactsgdntnliavyg a base
val ue of 240 to 330 KOH g, Whlfﬁ conpri ses reacting al kyl phenol ,
prepared f FORICES STRE E85785 GhEhSi°H al kene and phenol, 30with sul fur,

al kaline earth netal conpound and di hydric al cohol to prepare a reaction
m xture, then distilling off water and di hydric al cohol fromthe reaction
m xture, sUbSatuuev.3y03rFatdisedpsehprepeaing daserzpitdispeesant addittespesedditoxi de to

i ve basi | fur i | kal i - h | ph , bj ect i
o overhasrreser s ot oS BrUeh T aieaan s o R e b Fbcar bon and'
at | east onpge,gfic NI Broplkabalrand, TiRke bddiPlARYpInd byr esent

disclosure”is directed in part, to an oil soluble lubricating detergent

“addi tive dewlfwedtipn pfar ilkylphensirentraliradrs of fhestliatited alkyphepok #ithie eart h
netal salt of.a reaction product of. a. 1.C. oM - r m nant
anount of & a}lﬂ%%alﬁo aé?’iaﬁg thlefqesup%réa[ﬂ(%aqzﬁé I&§§¥%{§ 5 OlPaalfg %Qlé%g%ne%ggt er gent

addi tive wagsedBifREH NethelsQlfREzRUSH ANdriartl Bimildreectalfovertdeat sudfaridedr upt i ve
chem cal s when the effects were quantjfied 10on pubert al dsvglﬁ nent and
t hyr oi 85 f unbwirdanata cemposiaradte fereahed ©r exHaple ﬁ%g‘ts.-PFﬁ 08. Pl 78 gg;aspect,
this particgul.ar.deter toGan.: - i I i.ch: uire
reduced af ? ég'? 386?’0%“%%?@3%“23%%fsgatlrﬂg%l?&ﬁ%ﬂ ?%l sg I tggg??éﬁaﬁ?ﬁ%%cati ng
oi | conposif iigr esdpfahSicdglkylSieho s uhjgar subfiustiorofatadpstoi | of | ubricating
viscosity; and b) a detergent conprising an unsul furized al kali or
al kaline earth netal salt of a reaction product of

U.S. Pat. No. 5,320,763 discloses a metal overbased sulfurized alkylphenate derived
20 from alkylphenols enriched in Ciq to Cy6 alkyl substituents attached to the phenol ring
in the "end" position. Similarly, U.S. Pat. Nos. 5,318,710 and 5,320,762 are directed

to overbased sulfurized alkylphenates derived from alkylphenols from internat olefins,
and thus are enriched in middle and skewed attachment. In all of these disclosures, the
alkyl groups may contain a large portion of trisubstituted and tetrasubstituted carbon

25 atoms and thus have a large degree of quaternary carbons.

U.S. Pat. No 5,244,588 discloses a process for producing overbased sulfurized
alkaline earth metal phenates having a base value of 240 to 330 mg KOH/g, which
comprises reacting alkylphenol, prepared from C)4.5 straight-chain alkene and phenol,
30  with sulfur, alkaline earth metal compound and dihydric alcohol to prepare a reaction
mixture, then distilling off water and dihydric aleohol from the reaction mixture,
subsequently treating the reaction mixture with carbon dioxide to give basic
sulfurized ajkaline earth metal phenates, and further subjecting to overbasification
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(1) an olefin having at |east 10 carbon atons, wherein greater than 80 nole
% of the olefinis a linear C20-C30 n-al pha olefin, wherein |l ess than 10
nole 20% of the olefin is a linear olefin of |ess than 20 carbon atons, and
wherein less than 5 nole % of the olefin is branched chain ol efin of 18

carbons or sﬁ%sai s conrtailpinr% aromaﬂcﬁ@dr@cz?r Om&lﬁ%ﬁ‘ﬁé&@%ﬂe o fGRIRAYAS,

Preferably t I near derived 't gonmeri zation of

et hyl ene. THesge] kndeater.ol efi ns can be prepared in such a fashion that they
may contain a |arge degree 25o0f n-al pha olefin content. Typically these
olefins contain a m xture of even nunbered carbon atons cut to particular

fractions . These C20-030 cuts are preferably m xtures of
C20- C22, CZ%UM4 C25, 025-C28, C30-r- linear groups, and as stated

above, advarﬁeq:g@eemﬁisylomkﬁaséwmcdnmp@s tmneox]@@hbhguﬂrk@mgtdh@rag@tl ymeri zation of
et hyl ene. These particular . .cuts can fur ed to.cre te di.sti nct
bl end of di E‘r"@ﬁiF“(‘f%‘fma@@ {ber u‘& Rﬁ'ﬁh @E%&maét& gséht “Thus, in

one aspect ’regcurc‘»ﬁ @cﬁfc@gf Cz?ﬁrb';f}%r&ﬁat@ @hﬁa@r&fo&rﬁz%aﬂt%m%uﬁﬂ MR OBERI Ning a
maj or anount of n-al pha ol efins. In another aspect, the al pha

ol efin cont'ﬁlerTsSLﬂmmgmiab@dltstrﬁghft@lagﬂdﬂmgglmad%m’ﬁ vais €2@mmmed24bal pha ol efin

df 40 10. we 8 al ph | Al
N A I e e e L o UL Ry s S

Sparti gyl arddpu%laﬁél%%l@ﬁh@ﬁt%ﬁtthﬁgm fuh¥SorARGhATERE HvagHY fenlder€ GMRESI i ON
cont ai ni ng such, have reduced estrogenic and anti-estrogenic activity when

assessed |r1nam:r@¢ef:ﬁ dds thulmﬂawrg@nt@anbmemﬂqmIrsm}atmefswhméfreqm@d to as
the female %ﬁert { g &Q/ hf S assal% i S responsive to endocrine endpoints
for the reprotidfroe® M RYF AP e G0cri ne systems and therefore can be
used to determ ne whether conpounds are 1l0substantially free of endocrine

di sruptive chem cals. Accordingly, in one aspect, this disclosure is
di rect ed tdfhuh,edlsjé@sedfls gmbacﬁemzb@qmp@ﬂmmwrwgh ned in b above) with an

oi | of Iubrlcatl Vi. scong%/ \(Lj 2 Piu% é’tl?“\(r:sac;“n |I conposi tion; wherein
sai d c&ﬁ‘pom tiorft ?@?ﬁ%‘f Bu5UCH WA e ES c?éll tion i s determned by
a mamel i an_assay at@te@gsnsa&ﬁﬁﬁdﬁg @ Liysul e i @NEOAKIING diie uilisye of

chem cal s. Thus, 'this aspect
a reaction product o

(1) an olefin having at least 10 carbon atoms, wherein greater than
80 mole % of the olefin is a linear C5-Csq n-alpha olefin, wherein less than 10 mole
20 % of the olefin is a linear olefin of less than 20 carbon atoms, and wherein less than
5 mole % of the olefin is branched chain olefin of 18 carbons or less, and

(2) a hydroxyaromatic compound.

Preferably the linear olefin is derived from the oligomerization of ethylene, These
linear olefins can be prepared in such a fashion that they may contain a large degree
25  ofn-alpha olefin content. Typically these olefins contain a mixture of even numbered
carbon atoms cut to particular fractions if desired. These Cyp-Cag cuts are preferably
mixtures of Cyp-Coa, Ca0-Cas, Ca4-Cag, Cag-Caz. Cap+ linear groups, and as stated above,
~ advantageously these mixtures are coming from the polymerization of ethylene. These
particular cuts can be further blended to create distinct blend of different carbon
30 number cuts within the desired range. Thus, in one aspect, a preferred mixture of

alpha olefins is a mixture containing a major amount of Cyp and Cy; n-alpha oleﬁhs_ In



- 15relates to the use of a lubricating oil conposition conprising an oil of
| ubricating viscosity and a detergent additive characterized as being
substantially free of endocrine disruptive conpounds, wherein said

det ergent conprises a sulfurized or unsulfurized alkali aor alkaline earth
netal salt ambthar aspach thonipbe othfietcopfains from about 60 to ?Q)W%ht&ﬁgg hhi@Vizhg at

| east 10 car hon omns,, . Wh i reat e a l.e % of the olefinis
a |inear C@@Mcm@d&p&ngp& P%g/e@ér/{b?% ;Iﬁgls]%%g%%gh%eﬁ% ‘e % of the olefin
is alinear olefin of less than 20 carbon atons, and wherein less than 5

mole % of the olefin is branched chain olefin of 18 carbons or |ess, and
(2) a hydr oxyagoret faciosphpdisnidsurd b dgectédio dreuasipeg distdverydet degent i s

sul furized. In ye not her, aspect...the .S ri gl Ne
AL e L i e R
assays knowuiin pherdtded Kiredfiadldyantit-Beroasiayicidtyav nanametsseirassay such as
that quantified by a pubertal devel opnent assay. In the pubertal

devel opnentmak §ead/versivh dBicéotoiemdsEeniast dpierrapto rile A He PHRASURSH - by a
decrease in.days to vagi nal. openi n r r i : ! ; sexual
mat ur at i onr)rhﬁn%%@’ ’éﬁﬁsgg?ﬁlﬁeetoﬁlg up |e%gp§§§af§§ﬁ§5%$@%§&?%ﬁ\§§&tl gg)‘r%}gélor

di fferent dghergentseaspoundsrandansedsdso desangenitngaresnpdurtd afor m a
i brary of such asSay results. The library can be quantjfied to determ ne

the seV@ri tsybsntially fisn abendossnaiiisrupsve veeraicple chocqrngly g Yedsessh Whdocri ne
di sruptive fornul ati.ons be predicted. ..A fi j.des a
| ubri cat i ndl‘iﬁiqsur(% BERY ﬁ%ﬂe €5 r?g?ail&sj(lieﬁer.en€a3ddglnegl{eﬁ})%d]ﬁﬁragg%eggﬁ/%ﬂ viscosity;

and b) a deheseFHc.ERNPRiIRG0 munBibhtatinpzscontositiongwharinsaiket al  sal t of
a reaction product of (1) an olefin having at | e%st 106aq?ar bon at qns,
wher ei n gr eatmpositihars BonHeicd suptothat Hie WEPOSHOR & Celeieet DX BB A al pha

ol efin, wherelNokhessd A Redbl &idth e hibtpelelichyt s ahbngansplel i n_of

| ess than 26°¢arbon agoms, erein an 5 nol e 0/Z)of_t‘e olefinis
brancheg chajxfsed ekiuge of 2 L8ricainganscontpdsems compdsif pn ailmfdutmicpindmat i ¢

conpound. A second aspect provides a |ubricati.n il co si ti.on having an
oi | of Iub-rviif@aﬁli?wd\ﬁ‘%é%g?fttﬁd@ﬂﬁeﬁlfﬂﬂ%ﬂ%efiiaﬁ})?@g S&f&é@@%&?é’fgem, sai d

phenat e detergent ¢ ti e, i Pctdr o RE b KY bPhened ocal ci um
salt deri veetﬁld %rgnr%(%%}%}v%f?ﬁgﬁ%\%@hg&lg@# %éédgte %5 car b(I))I{ll at ons, whe(r)ei n
gr eat er t hams@@urivel alkdti of alikhitnaodaethi metihlssalt of b mergtiolCR®AEB00IN- al pha ol efi n,

wherein | ess than 10 nmole % OF‘ t.he tﬁll efig i% a Iineah olefint oﬁfhllless t han
20 carbon atons, and (\]/\)r%]r‘éF]%P adeg pHE 3Y GHPER 8B VRECHE €FPS 4" br anched

chain ohef i flic18oEBERRIR i0h IhESSC,- CIpHaIAk RIMNEREICRA Mallbiarhenol

derived detergents are known or suspected to act as endocrine disruptors.
Thus anot hex, oaspedtfimay lneardilefc oBldst tham2 P cobes slofsr andedieremgeshibendocr i ne

di srupt i ties of brj cant . bt itable, f '
Si nt o nal CORBUSF PG GgPIS PRB LT ORET By } OB th known or
suspected endocrine ¢hsl wRirb NG JRLE! GRfloutt I This 18 ok akpBedlRalar ganis

additive, further described i'n conponent b) above. DETAI LED DESCRI PTI ON OF
THE | NVENTIs@NurdB:dAR yes enbtharagparttthe deirygeniss baw! fugpetb dhiedlsteangatipt ef * is a

et R I TN I N X N
Preferably, the assay is 2 mammalian assay such as that quantified by a pubertal
development assay. In the pubertal development assay, evidence of endocrine
disruption can be measured by a decrease in days to vaginal opening or decrease in
body weight at sexual maturation. These endocrine disruption assays can be repeated

30 for different detergent compounds and used as a screening method to form a library of
such assay results. The library can be quantified to determine the severity of the

endocrine disruptive effect and thus reduced endocrine disruptive formulations can be

predicted.



The term "al pha olefin" or "1-olefin" refers to a nonosubstituted olefin
that has the 15double bond in the termnal portion or 1-position. They have
the follow ng structure: CH2=CHRL where Rq is an al kyl group. The term

"n-al pha olefin" refers an. alpha olefin as described ab Rg.is a
[ moar Qifesh 2rsapevisnes fOremneit ] Sumatiadh FUREToF of fiyo g BPLareE o
di subst j D, fn@ ¥ pyhitdene Mk barth Nadahas bhe
foIIomﬁ%%&%ﬁgd%#ﬁ$tg(%ﬁéég%gfééﬁmﬁ%re R, and Itt a?é not hygro en, and nmay
be t he macingrodict bE(I@nh oleimthavorgsit ldagt E0 tdrbon atomsowherhia peaér thamdf ecul e.

Preferably, either R .or R i met hyl or eup, . and {he.other i.s ,naot.. The
term" b‘é‘gé %Lﬁfﬂg? ‘olegr“ 18 %ﬁ*ﬂe?%é@?gmtnéggmg]ﬁﬁﬁuwper&n ‘ﬁéﬁs@aﬁgﬁi‘{}%}F e/ﬁtotft 0

mlli grgl%iéﬁn KO el §1BEn Of RR Ofin S8RILBn WS andvBlRin BR: MuABanslenef | ect
nore al kaline products, and therefore a greater alkalinity reserve. The BN
of a sanfpthe adlefm berasthed vhaedldfin pSTcTbsrs Nolesp2@dE2be bayftpxgraatic
equi val ent prqocedure. The term "overbased al kaline earth al kyl phenate"
refers gﬁngﬁﬁgnposition conprising a diluent (e.g., lubricating oil) and an
al kyl phenate wherein additional alkalinity is provided by a
stoichionetric excess of an al kaline earth netal base, based on the anount
required seordastechirdviddsea dehritiatingnsile egmpdsitione hipHas 4001l PAJUHFFCAERE uent

shoul d be i ncorporated .1 he _pverb e et n a ndl i ng at
saf e op&ratihg e%e?lésflhfrr& Zseﬁ %n%gee;?i%%%e@a ga\%%r%hgggg %%éergglﬁeéy%sg?l gg s to an
over bas@ﬂexﬁia’flﬁ'df%ﬂix%@f hiRyphindl cRlrmatet beaicdgran BN odéfiralimtitg & Itast about  60.
The term "hi gh overbased phenate" refers to an overbased alkalingggarth

al kyl phaheit atorGhubessn areaidr dranaifomelel ook e sbein 1szobneag Coprbpen-2bAeral Iy a
carbon dj gxide tr } ul j i t er gent
corposi P1eGls HorpABTRM 14 Byt €A R R de R i, LR G20 Bce o

net al bages, kil enerenhadi thent, mblkevpsk genslefin\ie brinched npdinydefanobilB of
lubricating viscosity and 15a particul ar detergent conprising an

unsul f uedThe WIleea i or al kaline earth metal salt of a prinarily straight
chai n al kyl phenol derived fromthe reaction of a C20-C30 al pha olefin
havi ng greater than 80 wei ght % n-al pha olefin content with a phenol, with
the proviso that the detergent contains |less than 10 wei ght % of an

al kyl phenol derived froma linear olefin of |Iess than 20 carbon atons, and
with the further proviso that the 20detergent contains |less than 5 weight %
of an ei ghteen carbon atomor |ess branched chain al kyl phenol, or salts

t hereof Preferably, the detergent is substantially free of any al kyl phenol s
having | ess than 16 chain carbon atons attached in the pat-a position on
the phenol. By substantially free it is preferred that that the detergent
woul d have less than 5 w % of these conpounds and nore preferably |ess
than 1 wm % based upon 25the total weight percent of alkyl phenol in the
detergent. The detergent of the present invention has a particularly |ong
tail fromthe olefin pendent to the hydroxyaromatic noiety, which aids in
oil solubility of the conpound and which may influence the estrogenic
activity of the conpound. Al kylation process

6a



. 30condi tions and al kyl ation catalysts are selected to maintain the
linearity of the olefin and prevent skeletal isonerization and bond
mgration to forminternal isomers, and noreover, the formation of tertiary
carbeniumion internedi ates, These tertiary carbeniumions further react

wi th the hydroxyaromatic and form quaternary carbons or sinply "quats".
Preferably, the linear olefin is selected so that it folins a detergent

mol ¢ % and Soar a2t AEY NSRRI SR A0 ML E B b B oo

derived froms éddectindéiafupadrefThas alitBéreikpdt yhahve direarkes (@l eroebd faratisciand
thus, they are positioned at the beta or gamma carbon of the olefin and -
thus after HeepfietingsiarRing Repsass ¢fc hecay enBrasai ghattiabledoryse 1 nt er nal
guats c¢ I e i L L i Thus, the
olefin ?ﬂ; se ec%lggmgg@tﬁfv%ﬁg[ EZ@BF%{;%? g%gr%g?ﬂgg&%%g}&%%mg%?%dgr eater than
80 nol e % ofndohenofliefiphng detargCROWIER hervlamplidetotgehi ajditvre fiether Hesgbéchan 10
nol e % of the ol efiq is,a linear olefin of |ess than 20 carbon atons, and
10wherei n | BLOMRA'D) 4B 9% more preferably fromabout 0 to 2.5 nole %
of the olefin is branched chain olefin of 18 carbons or |less. Preferably
the linear olefin has less than 15 nole % of 1, 1-disubstituted olefin, and
even nore pPET&IABD DESCRIMAON OFDHE DOGENTIONI substituted ol efin. 15In

order tg prepare.the detergent, .a particular |inear C20-30.alkyl

ylr oy bt P i et BN SRl oy Ao Sy S SR e
reaction ofn@mgPRe(BHo@bPiM Ali&iing shavhNg BHRANST the Ralo BRhe Wedt8hkhado n- al pha
olefin content with a phenol or other hydroxyaromatic. A preferred catal yst
for al kyl atficagateheepseBistve piockssehe appropriate straight chain olefinis a
sulfonic acid resin catal yst such as Anberlyst 15(r) or 20 Anberlyst 36 0O
both of which are comrercially avail able from Rohm and Hass, Phil adel phi a,

Pennsyl vanighe tkiin td1phablksihas 'aQoeRRCEIDN0 BossHuBbt IR Meahhtthadfhe €act ant s
may be used. Preferably, a nolar excess of pheno droxyaromati c) can be

- . . of | (h .
enpl oydd, edayble bpnd e dgupiaindmostiar orphpefdion: dheybeve %@, (lipatienstrusture] ef i n
with unrea d__di?\% The |latter process maxim zes
nonoal kyl p(k‘lée%ol nﬁéeégﬁlxg%ﬁlguﬁln%gﬁie anount of umeacted ol efin reagent.
Typically the alkylation reaction is run neat, wi thout the addition of a
solvent or diluent oil, however such can be used. Exanpl es of inert
sol vents i r@edﬁ@l behpenalelingrefeinéo a%ﬁllpg? Biﬁgﬁz"éﬁ@%mﬁﬁ‘iﬁ‘ﬂﬁvé Bofis adigeait i cs,
par affins %E!gi%%%éhenes. 30The ol efin enployed in the present invention
contains a anmount of n-al pha olefin content, such that the total alpha
ol efi n20eactant contains at |east 80 w % n-al pha olefin content, preferably

greater th 83 w%and nore preferably greater than 85 wt 9% Exanpl es of
the n-al phgﬁﬁlt@’m o i iiaied b Waﬂ%g’éﬁ‘é? dis-“é?t%@gﬁé%ﬁn» also called a

vinylidene olefin, that has the following structure: CH; =CRR; where R, and R, are

not hydrogen, and may be the same or different, and constitute the rest of the olefin

molecule. Preferably, either R, or R, is a methyl group, and the other is not,

25
The term "base number” or "BN" refers to the amount of base equivalent to
milligrams of KOH in one gram of sample. Thus, higher BN numbers reflect more
alkaline products, and therefore a greater alkalinity reserve. The BN of a sample can
be determined by ASTM Test No. D2896 or any other equivalent procedure.

30

The term "overbased alkaline earth alkyl phenate” refers to a composition comprising

a diluent (e.g., lubricating oil) and an alkyl phenate wherein additional alkalinity is
: 7



. 1-docosene, 1-tetracosene, 1-hexacosene, 1-octacosene and 1-triacontene.
Commercially avail able n-al pha olefin fractions that can be used i ncl ude
the C20_24 al pha-ol efins, C20-22 al pha-ol efins, C24-28 al pha-ol efi ns,

C26- 28 al pha-ol efins, and C20-26 al pha-olefins etc. These al pha olefins are

sol d under theg&roduct nane Neodene C) by 5 She|ll Chem cals and by Chevron
Phillips Cheiv rib@@rﬁt;aﬁyom@cBmwém%aﬁalir@@ﬁﬁhmﬁtaima% gpwd ogfthe he
conmmerci al | [ fi. NS ~ e I | ef i ns
have a rel a iin\gllﬁe/ géeﬁ%&ﬁé@#@@tﬁ\?@ﬁeg?ﬁiﬁggﬁi@f}f@% ‘?“ggey%?@%%l %m{e{é‘@%}; an 10
Wt % Parti cbt aicbipopiaf @rihecvaobsaéd piscnaryto emntraeasy dandlingrat ambwoptraohg | i near
internal olefin and preferably contain I ess than 5 w % based upon the
total wei ghte®EHYEESt he ol efi ns enpl oyed. Suitabl e al pha ol efins can be
derived §romthe ethylene chain gromh process. This process yields even
nunbered straight chain 1-olefins froma controlled Zegler polymnerization.
Non- Zi egl er Tkt feyth¢ivev cteabased)ploante” odfegdoren prabised alkelinesardr dkyiphenat&k nown
in the art., O her t hods for preparing the al pha olefins of this invention
i ncl ude vvaxh%"ﬂ%ﬁ:‘kpggog] Oifled 1o aQEUtcﬁg)t al yti ¢ dehydrogenation of nor mal
paraffins. However, these latter processes typically require further
processi ng techni ques to provide a suitable al pha olefin carbon

di stri but i ofihe Fhra "higb oscrbassd phenate Hefepy eparaeibasedorkaingvart pidi phengice wel |

known tQ, those of inary L he ar ri. 20i n det ai
under tﬁ% h@ﬁﬁﬁﬁbBR%ﬁgg?Wgﬂﬁﬁ%a?ﬂ%gE%é?8%%%é%$§n@&%%%§%%€%&8 echnol ogy,
Second Edi ti:@fmediii§ keqaned G dviBh highBWbesed dPRgRSt &3dp&Tiions) Mier sci ence
Publ i shers, Div. of John Wley and Son, 1971, which is hereby incorporated
by r ef er enclslieT¢rbtheptbistfornagocdlioidsd disperaien &K piekel 5R%E i ns obt ai ned by direct

ol i go-pol yneri zati on of 25ethyl ene, can be characterized as having an

i nfrared absorption spectrum whi ch exhi bits an absorption peak at 908 cm |
char act er i stidne@fnbobgndpt, abepesnd invantiet dyplepearda bl lebhamtgatschiey mdd of t he
chain, on the carbon atons occupyi ng posi.tion | efi al so

d f th :
di sti ngdi sheRRTFERECHTES ComBrBther IaisErEg %ﬁal%@?@?@é@%eﬁf» @}%@ﬁ ﬁfih%fn of 991
and 1641 Cfﬁmﬂgglﬁ%gﬁes?;gghbwlpmgﬁggm h&iRaTRRY Hfésrez.\@ﬁ'oﬁ!ﬁfgf@éo-ﬁ?nﬁ feyl ated in

accor dance 0CesS 0 e present Invention include nohonucl ear
monohydr oxyolafxdhpahy feaeothyn 8&maigt /e nhiptes obdmbongnhaithaghktd, #jth dred

preferably 1 to 3, hydrox roups.. Suitable h xyar tic oynds
i ncl ude phéﬁBY‘?OMQ“@WSTGFg‘?DEEW‘QFWSFS, thﬁr\} ¢W&l§f’ﬂ%@mﬁﬁﬁf&?ﬁ°ggg@ﬁesol , and
the like. Thg,Rngkedi6sh MYEEARYAICIRbICaERATRRUNAH Ghe BR@RLbroviso that the

20  detergent contains less than 5 weight % of an eighteen carbon atom or less branched

chain alkylphenol, or salts thereof, Preferably, the detergent is substantially free of
any alkylphenols having less than 16 chain carbon atoms attached in the para position
on the phenol. By substantially free it is preferred that that the detergent would have
less than 5 wt % of these compounds and more preferably less than 1 wt% based upon

25  the total weight percent of alkylphenol in the detergent.

The detergent of the present invention has a particularly long tail from the olefin
pendent to the hydroxyaromatic moiety, which aids in oil solubility of the compound
and which may influence the estrogenic activity of the compound. Alkylation process
30  conditions and alkylation catalysts are selected to maintain the linearity of the olefin
and prevent skeletal isomerization and bond mi gration fo form internal isomers, and
moreover, the formation of tertiary carbenium ion intermediates. These tertiary
carbenium ions further react with the hydroxyaromatic and form quaternary carbons

8



. 5Typically, the derived |Iinear alky hydroxyaromatic conpound used in the
present process wll be a mxture of different n-al pha olefin groups, e.g.,
having a distribution of al kyl groups as opposed to a single isoner,
however, single isonmers and narrow distributions are contenpl at ed.
Typically, only a m nor amount of dialkylate is enployed, thus the

di al kyl at e ewangply "fingsm. Oraferabdy, thelloser al¢zmisSelpetedsothat Hdoims ¢ defbrgedal ky|

hydr oxyaromatj ¢ charge. Patgticularly preferred K h oxyar t
comounds abeh fRrBre e o aleBhmeaBn RS Prienbhy B thaty R A oha
ol efin pringih Inyor@bie@&mﬁg 149 thRHRIENO Y, frlahGndry kR ng HbiMeedafish Piay a
positions. Thus, preferably the or/ho and para positions are mninally at

| east 80 wtlindpr eladn riseferabhetherqabls yregnd watstang shust thyy grpesitemeast @epref erred

at least. 9 % of the |inear alkylphenaol, 15pr ct. Particularly

oref orrdd 1St eRne TEhehe) 2o ko R DR recAR U e AR 50" 06 and

nore pref erglakoxyh@sstio bRl Titham @QtsWan %ad b hitwilied benshingend bei ng primarily
ortho substituted. Thus, one aspect is directed to high ortho content

al kyl phenol Bodgdgeadetion iskies of kuse theielenis s¢lected aghasing sidpast he cyhpmalesit ent . By

enpl oyi ng a_predom na nt. of -n-al pha_qlef i 1| ont £ ol 1 -
al kyl ati on %@eﬁgg% egﬁesr %ﬁaga%%gfreg% Ogglée%é%{holfg %tffé d;?? ﬁly%?p h%aorl%)%nﬁ \%}ﬁge?%feg t he

l'i near ol efthim iGmaldBeiied: ¢ibfit he: iZrdapsletih onlead tHah@0ahkiph atdiad, and 0 t he
phenol ring. The attachnent position of the al kyl carbon chain to the

phenol 1foi e¥iereiafesh diager Bl ‘edoBypreasbbhif FRabed hisr-¢ Goje dnal Bl at i ve
13C uncl ear; gpanet c%aiﬁl‘%ggﬂéigfgsoéa?ng@es I A%%Q@f%&% @emg&p crlé%?ﬁ fadeRNE :

nol
attachment can be from ased on ‘the total anount. 25
‘Nurrer ous - nehrotsmalees ki dyindistbstihaedoltiit,and eudn mbiaerefdrdyl) ldsy traaxyar omat i cs
and to produce b%tsif E)hen%t es by ﬁi}(fncor poration of excess alkali netal or
al kal i ne eamolget af L1 poeanfef dsfiess al kal i ne earth netal oxides or
hydr oxi des, over the theoretical amounts required to formthe nornal
phenate. Such processes are typically conducted 30 in a suitable diluent
and cormionlly owdet o peper tiprdatogertsa paticHardsiedi Chosp alyhydBaxtapor@dicak | kyl ene

glycols, preferably ethylene glycol; . and/or high | ecul.ar ,wei al kanol s
(general |y €& %" 1@%’61‘,“”81%@1. Vr‘}]g‘ég ﬁy ‘_&:eéilvg% ?T8Fls*g@ 2388%{;?71 §9<‘5¢;€5’I %)ligﬁéﬂ%}%r _

car boxyl i ¢ 1@¢ind$reallr $han HEwEGRCYIOMPRA KBk BontSnilwieia PR&{RAr bdef €action
tenperature for "a suitable period 18 of time to formthe reaction product,
opt i onal | y hydexparothatit. A predérsed ¢atadyst for alledeiing therphendd metd thaApirepriaipt i onal |y
car boxyl at ed by, i.ncor,poration. of carbon dioxjde e_di i oils suitable
For ue in rretBiooRR B Qebic R HER bR etr el op i o8y 51 75 anc
pref erabl y pasafti 36 ® bot of which asconghdreially 2001a01d fromiRohguant Higs, of
dilution oil 5used is such that the ampunt of oil in the fipal_ product

const i t ut edhilpdsipbib Sernsybownis Inpe i esunagaciien gt el BREY 131901 product ,
preferably 0 ' t 0 _ ' t 1y
over based, r%a;(/:g@ o gg%ﬁ ‘%g%(e%‘gf@’?g apr?glé%?@%%(g/f%g @%‘? 10@3%@%%%% rglﬁ@l Cr?g %? he
steps of: Eapidiedita@a] 2-20 sguianlealsiof phirenddr cath byrveladtlodlolafm weli t h base in
10t he presence of a dilution ogil, a glycol, and hali d‘f i Qns, tgfle gl ycol
bei ng pre s dpreastpd phgool recycled. The latter ptocess maxinizes monoalkylphenol while
25  minimizing the amount of unreacted olefin reagent. Typically the alkylation reaction
is run neat, without the addition of a solvent or diluent oil, however such can be used.
Examples of inert solvents include benzene, toluene, chlorobenzene, mixture of

aromatics, paraffins and naphthenes.

30 The olefin employed in the present invention contains a high amount of n-alpha olefin
content, such that the total alpha olefin reactant contains at least 80 wt% n-alpha
olefin content, preferably greater than 83 wt% and more preferably greater than
85 wt %. Examples of the n-alpha olefins include 1-octadecene, 1-eicosene,

9



~formof a mxture with an al cohol having a boiling point above 150 C, (b)
renovi ng al cohol, glycol, and water fromthe nedium preferably by
distillation; (c) renmoving sedinment fromthe nedium preferably by -
filtration; (d) carbonating the resultant nediumw th CO2 (optionally in
the presence of halide ions); and (e) renoving 15al cohol, glycol, and water
from t he medidowpsepeel-etabdsgniyyl -ltixatdsthatl ramacoddne alndllitdiaodamem whi ch may be

enpl oyed in the process e pre ns whic e added in the
form of anmbrERsER{ 2'313}’%] E?r“'ﬁlég ple gﬂlf@P “E}ésstggﬁféﬂ bﬁé‘s “‘gfgn“&‘an(lq%#‘i de or

zinc chiori ngha%%gt@% aqgsm@@ﬁnsf e, gag@lwmﬁsacm &1@9&@1&&1@%&1@@

outlined bel The 1inéar al kyl phenol’ i's neutralized with an al ka net al
base and/ or aiphaaldfasictve Themretdiptbadedinsnrasadd hudntthoplodudypincaf¢odent Rdye net al

bases ar ride or. des f t he al or .al kal i ne
earth netal @ﬁﬁgﬁg?fewgﬁrﬁﬁ g:gllfﬁ’?”r“éﬁ‘h% ?me& ﬁlingﬁ'i‘y ?1@12#§he{nﬁ§ie al kal i ne
earth bases dofifpatfleviiifeOH HE SofincRYATOXaAES e @fpha GRS Wily BEAGBES UM

barium- 25 or ‘strontium and particularly of cal cium oxide, calcium

hydr oxi de, Reaferablyuhesericdias hﬁ@g&l@éﬂl}’ﬁimﬂ’rmi@@f windliganetisaness tymiedlbof . 1 n

Py oxi de) B9t g gave e pder s e SO A A ST P R B,

neutral i zat i&mslt @efin 448preRkMly ERirdin 186 smt%t mé@hﬁmﬁ b eml weightsgl ect ed
fromabout 0.5:1 to 1.1:1, preferably 0.7:1 to 0.8:1; the nolar ration of

30al kal ite ebtemlafiassmaiditiphenol is selected fromabout 0.2:1 to 0.7: 1,
preferably 0.3:1 to 0.5:1. To this mxture is added a Cl to C4 carboxyllc
acid, suitable acids used in this step include formc, acetic, propionic
and but yri cSagatde alphalolefiys m heskeved Gom the eibylamexhainerowhgfrecabl| This a

m xture of acids |s used, nost prefer f C acidalﬂ .acetic acid
m xture. | nPECFHEMS @iﬁvﬁﬂlwn’ﬁﬁ@ﬂé@@at &iﬁ‘l‘g ﬂeé%isg%o@? 3F8’Ftﬁqg a?d?%ﬁ?raceti c acid
is from 0. ch}iﬁgq%%gnl}i R rZ‘?f% C)Me Q%h‘ﬁﬁx%o@tkﬁoﬁg;fﬁ@lzﬁtlén rfid #DFko

preferably car oxy S act as tra agents, assisting the
t ransf et 5 of kadvkaln thbaﬁe@th&nnhbﬁmdd: foe p&tplaahg thee zéﬁrz{cﬁeﬁmsca%thxfsnmﬂnaom ner al
reagent to an_aorgani.c reagent. Suit ar, box | i c@?am d/.al ka% henol nol ar

rati os are %l“éléf"@t‘i Frebmeas SR 4.6 ﬂ‘%%gﬁd@gﬁ latiop of BPERH\PaF '0.03:1 to
0.15:1 The pguLia! ihg I'aQ& ﬁ?@&rsf’eg'tﬁﬂcdﬂéf& ikd ﬁﬁth%ro@éssﬁ&g%ﬁkﬁl l81t0

tenperature, prefera of at ast 0 preferably at | east 215C, and
more prefer mblvyieatsuitdﬂs Blphd@@ﬁn‘ﬁaé)omimeb@m Ths pr@ddﬂa@ﬁ fog rtmmraparytldml ow

at m)spherlc or to di t he ter ction., Accordij ly the
neutral i zat ?}(fﬂplﬁﬂ‘gﬁé‘i‘f %%nga?}ﬁgfl qoﬁewa %Eg ﬁl @ l’?fgt may
form any@z eﬁltde@ameuﬁen& the\WRLEH "@fe%@rﬁthEnéﬁ%ﬂéﬂﬁW&m@d%Mﬁ 0 no
nore than 7,000 Pa (70 nbars% 15Preferably, at the end of this

neutral i zatSmnéﬁémomhﬁlrﬁlahgiIqmeﬁ!aﬁeppibmanm&gﬁséfiﬂééﬂ for a period not
exceeding fjfteen haqu te e of nd at an

absol ute pr ?W@CS% h@ eﬁl Oggghrhﬁpfe%@ngéﬁn ?’B}é’iﬁﬁgﬂ?{ 05 and 1.0
bar). Mre peeb g{a@égﬂ%ﬁregetreﬁclge end of this neutralization step the

al kyl phenate obtained is kept for between two and six hours at an absol ute

pressure of between 10,000 and 20,000 Pa 20(between 0.1 and 0.2 bar).
The Cyg to Csp linear mono alpha olefins obtained by direct oligo-polymerization of

25  ethylene, can be characterized as having an infrared absorption spectrum which
exhibits an absorption peak at 908 cm’', characteristic of the presence of an ethylene
double bond at the end of the chain, on the carbon atoms occupying positions
1 and 2 of the olefin: also distinguished therein are two other absorption peaks at
wavelengths of 991 and 1641 om™.

30
The hydroxyaromatic compounds which may be alkylated in accordance with the

process of the present invention include mononuclear monohydroxy and polyhydroxy

10



By providing that operations are carried out at a sufficiently high
tenperature and that the pressure in the reactor is reduced gradually bel ow
at nospheric, the neutralization reaction is carried out without the need to
add a solvent that fow s an azeotrope with 25the water formed during this
reaction. In fact, under these conditions, in the presence of the given

proportion &Pmeticdiydogadarnemyag b oabidgd preferably Iggds ipiaxy groype aivgalie

doterm nes {RECFfrEhe GO b AN Rlud i o O o s g, O et on
step i s optponaghllel, @esdunteld: hiye. Shapleferdibldronyamatdiorcodipoxadls phatwd. t he

reaction nediumoriginating fromthe preceding neutralization step and is
continued until at least 2 nole % of the al kyl phenate to al kyl salicylate

(measured agydi3a118 ld fe¥ivbE [iAGH: A1V ROGS AR b Do fiRt @l Blei REbnt |t Must
t ake pl ace under "pressure in order 'to avoid any decarboxylation of the

al kyl sal i cyparessttilitbefaoniprure Pf difféere nyalphaideffregotpson. g daripgduibtiobutmn a
terrperatureg/gfl qet ween 1500 @nd 240. C and %Qg\ger a&_%ﬁ essure wW.thin the range
of from abo¥erl Y ESLTEF PRPOPE L& FReled SOt Bav BET SIS EP R P P4 er i od of

one to ei ghishdufidns aﬁal:@ht@zﬁpta@eﬁyir%kgw,%h%m mfoP hRdef JTaigkyaenP! oyed for
al kaline earth phenate salts. FIL T1 ON STEP The purpose of the filtration

step i s to repoved dadithedielkylantngay Femdl vl toyo dass feadt e ofthaaitil base

and/ or yst.al l.ine cal ci um car bopat. ' ' e .ormed during
the pr elgdedi ?‘}gylsk{ygﬁosx,ya%) it ﬁ%ﬁgﬁﬁ%&ﬁ{l%&%b%?@d@&%&l 2’? éfr?) ixﬁrglﬁl‘%&?nst alled in
| ubri cat i ngedhporgitls &reialisipHehbls OFhdsWBRELATYING N ISCRBleTe hlfile dlefar | cati ng

oill, or base oil, used in the lubricating oil conpositions_of the present

‘i nvention apEmgelyektashed o Hie pheadl ning ke apecuid rorg pesiors. Tapgiprderably

di esel engi Jy | rjne. [ I beh ot b ' ' tting
oi et FaE Bt P AR ERGLS Bhal PEEacB0 wt VS bk b
typi cal |y wichdt 8bevtds mhdeveal modelpreferrsy at laat 06 woith obthe tinsaradistiphenul t abl e for

use in the crankcase of an interpal conbustiqn engi ne such soline 20
engi nes 5an&r8?‘§§e?a“éﬂ’g?f%%mmeéﬁmﬁﬂ’bfﬁ %hﬁw&iﬁgﬁ&e éﬁ@i"’r\‘é?él.te”éf’gf?ﬁg &

| ubri cat | ngypld & DldhHR M SapbLBEeS b6 Wt of, vABOME (30014 Bki@t O F to 24
cSt at 21099?%&9&?9/ %d%ﬂgp?—u%rraiﬂﬁr‘ﬁ? ng gi I's may bé deri véd from slygt hetic or
nat ur al sourroesily Mrire sabstivitkd. fldususe aagect fsaditvaied tohighiomiplvostennvent i on

i ncludes paraffinic, naphthenic an Sother oils that are ordinarily used
1 ubr s cactingPe i REBEI e ke SRt ReeraeEn s ever 6 ae Bs: F FARBER bon
synthetic of hedafhagymidiet ben-afhe olfindrcesasInRg tRym &t diccontiltion®Y i ncl ude,
for exanple, oils prepared fromthe polynerization of ethylene or formthe

pol yreri0z atlnwge degreg obihefillkid cabgn ishais of dloylbicer ¢ipkin rateai@d awythe Zawsition
gﬁg rhoc arbo noﬁp{englﬂj%soih%inptro %ee&yerngﬁ rixlljgs‘i a%tgéhptﬁ)er}it Hgsqgc)y(ljl Slte the gf}i{ypga%grg en gases,
chain to the phenol moiety can be determined by gas chromatograph (GC) and
quantitative *C-nuclear magnetic resonance spectroscopy (NMR). Thus, this 2 phenol
attachment can be from 25 to 50 mole % based on the total amount. |
25 |
Numerous methods are known in the art to neutralize alkyl hydroxyaromatics and fo
produce basic phenates by incorporation of excess alkali metal or alkaline earth metal,
typically excess alkaline earth metal oxides or hydroxides, over the theoretical
amounts required to form the normal phenate. Such processes are typically conducted
30 ina suitable diluent and commonly with other promoters: such as diols, e.g. Cyt0 C;
allkylene giycol.s, preferably ethylene glycol; and/or high molecular weight alkanols
(generally Cs to Cyg, €.2. decyl alcohols, 2-ethyl hexanol); and/or carboxylic acids,

etc. The reaction mixture is then heated to réaction temperature for a suitable period
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~30as in a Fisher-Tropsch process. Useful synthetic hydrocarbon oils include
i quid polynmers of al pha ol efins having the proper viscosity. Especially
useful are the hydrogenated liquid oligoners of C6 to Cl2 al pha ol efins
such as 1-decene triner. Likew se, alkyl benzenes of proper viscosity such

as di dodecyl benzene can be used., Useful synthetic esters_ include the
esters of bdtRTRFRIRER BisxGrGtien AEgduch ALY IR Doty it distlled iodsmpEe | as

monohydr oxy 19!3'&3994 Sn @B ALY S gaer%@étg@i))r/] i @ﬁﬁ&%ﬁ)n@ﬁ%aﬂ:’gﬂ%@ﬁ% Tadi pate,

pentaerythrit tetracaproate, -2-eth | pate, |'auryl sebacat e
and the |i keiﬂu@onrpﬂewmbteefmsuqana[ﬂa:rmdvé pmmxmhﬂs naphthe@mo odsnahd mixed

5dicarboxyI|c aci.d roxy al kanol s_can al so used. Bl ends
of various ritienspreditiay iR el S8 e VT ES S Sy Al AR i I's  may

al so be_advantaagaupinal Gk aﬁe&aﬁmf%ﬂtiﬁ A R B B oBl R At TRA bbotu OB ovoSCOST
range. EXAMPLES 10The i1 nvention will be further 1llustrated by t

fol | owi ng exeaow 668 bywhierght sétﬁleff'maimodlpxarmBMbéy ﬁyne@wahi%éoalsoméﬂ%od and
conposi tional enbodi ments. Wiile the Exanples are provided to illustrate
the present invention, they are not intended to . This application is

i nt ended tommﬁng@%@ a¥iRct, %%v%@é&ﬁeﬁytﬁﬁ@rW?sﬁEﬁété'ls‘ RBSarbdBY a fR¥ele Made

by those skilled in the art w t hout departl n romthe spirit and 15scope
of the apper@ﬂ@@l‘l@lhaﬁh@wmoﬁwﬁi h@ﬂi‘ahmgrastammgowﬂhh&aihahemcarmﬂbacam be had

f t he,fol| t it 4
Found baPt ol sepeRl it s BRTR aRE o8 e wyCoiBthe ReGRIdASBE r ap
fitted W thfantendangaes winigl axacshoahﬂﬁﬁga%ﬁmgfpoﬁfwbmé [Rgen (wﬁ%nfbk}ﬁf ged
1392.6 gm (3.3 nol es) of C20-28 linear al ky Q{fpheno foll oned by 800 gm of

‘Chevr on RLORPIcebOINelsTel, anphEatepfomghe m@émn ar wabwmlsmmaeeq)mmg)m t he

al kyl ati on and 20 W -
6 o of of SR Be ety Heferfiiy B2 AARCED Grbeafid PredBuaR M | oo e
ol efin, |essmeihanwil O Hphsanehetheredehtsof BlIE Sshsh;aA (8) bWyl near
|nternal ol efins, and greater than 90 wt-% of linear alpha- olefins. This

m xt ur elas ah@%ﬂlem@q} W@ew Bemapprestivin Peaicrably ﬁyo@lstsllatnoneﬁhq:wdeepqso
t drid
(56" % pur ¢y S SEHREE PO Bbo L o BRAID &1 TOLE R R mERELMI LT 5

portions ovér fap@bﬁmhmhycmandm ouhes] dildiides tsieh angulciddehi@aietor @ihcwas t hen
slowy heate 30 280 C over 2.5 hours and then the tenperature was
| onered to 81'1 ‘and held there for 15 hours. The tenperature of the

reaction was then increased to 280 C and held at

20 Another process for producing a suitable phenate is outlined below. The linear
alkylphenol is neutralized with an alkali metal base and/or an alkaline earth base in a
diluent oil. Typically, these metal bases are the hydrides, oxides, or hydroxides of the
alkali or alkaline earth metal. Particularly preferred are the divalent metals, these
alkaline earth bases include the okides or hydroxides of: calcium, magnesium, barium,

25 or strontium; and particuléﬂy of calcium oxide, calciom hydroxide, magnesium oxide,
magnesium hydroxide, and mixtures thereof. In one embodiment, lime and dolomite
is preferred with slaked lime (calcium hydroxide) being particularly preferred. In the
particularly preferred neutralization step, the molar ratio of metal base/alkylphenol is
selected from about 0.5:1 to 1.1:1, preferably 0.7:1 to 0.8:1; the molar ration of

30  alkaline earth base/alkylphenol is selected from about 0.2:1 to 0.7:1, preferably
0.3:1 to 0.5:1. To this mixture is added a C; to C4 carboxylic acid, suitable acids used
in this step inciude formic, acetic, propionic and butyric acid, and may be used alone
or in mixture. Preferably, a mixture of acids is used, most preferably-a formic acid and
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~thiis tenperature for 7.5 hours and then cooled again to 230 C and hel d.
there for 16.5 hours and the tenperature increased to 280 C and held for
7.5 hours and allowed to cool to roomtenperature over about 16 hours and
then heated to 150 C and filtered through a pre-heated, dry Buchner funnel
containing Celite 512 filter aid with the aid of vacuumto afford a liquid
product cont &ick agd Migduatin a patiahleilypreBrréamniat mtid o fahde gedatet7o] igr ams

foali | k i | f . ab 90 (i.e, 4.49
ot 6s) 1 pi S PHED - PR T SRR bS5 ARERR Pk ek re Eradit el r om a
sul f oni ¢’ aci gtk ¥&edadlak vhalfb o AR AGLEORY: BF 1anGR0 2% A Ha Aukkin

fraction having approximately 83 it % n- al pha ol efin content wth otherw se
sim|ar propékalinesank besss flodesmiticnd dedgenBr anprgni. reFgeat. (Seietlo ratbsx gic

four-necked 4] reactor_over which iIs pla 1, heat -insul ated Vi greux
fracttondt i ik fRiero TGS Gr s MLk bR THEL BT b e dh BoRute: and
the reactionr).00:xtau0e5i1s heated to 65 C.; 112.9 g of lime Ca(OH) 2 (i.e. 1.53

noles) and 18.9 g of a mixture (50/50 by weight) of formic acid and acetic
acid (i.e. 0.36 nole of this mxture) is added at this tenperature. 15

Ther eaf t er . i LS £ 0. ¢ whi ch.t ture th
et ar PL TS FABLEON FEAIL LT BhEA L B0 chruarlil] GREASIPEEA, T L

to 165 C whéerst )°r0, prefgehlyad fmsphiere, afi moeppetiabbi £ tdakd 2foP @n Tak Wat er
com*rencEé at this tenperature, The tenperature is raised to 220 Cin 1
]

hour, tHh8 pPESSYFE KEiGrY Fatatedelgrain FRRprip &) eRdeniomb B the e af an
absol ute pr ?é&%ﬂ&l? @(fcoﬁiri]xg%? e &Qlii%}gﬁ%ﬂodlé 8??}51‘@1‘\1&%@ In% gﬁg%bge%ﬁgﬁé: fjon

m xture is kept tfor 3 s under t rece g con I'ons. e f@acti on
m xture is ablvemebatinoeycfonh ah ezdB@pEwtthemtth Erefaahlynthe srdasnol ancdndato a

ni trogen at nospher.e S l.e i.s taken for analysis. The -t ot al
quantity of "di ?quaﬁmgﬁaa@ﬁg@a@' about 19 cnB; deni xing occurs in the
| ower 25phase (9 cnB being water), the % sedinment (% by vol) is
approximately 9 and the TBN by ASTM D-2896 is 13. B) Carboxyl ation: The

pr oduct Lobt Brafedblyr grihetmlgef thp newiralizatied gep t alkylgheBat6 obtatstiackept dorta0 whi ch
640 g 30 of oil, 100 N is ed,and |s heated t 80 Jhe reactor is
scavenged V\P%)rﬁ()dc 0888%%%“5 i 8nf‘@5§)a!£ %&WH?FBE‘H—’F@ él,e%sctgl'lg grﬁlds’ééi’/engi ng is
continued f ghisolfe PicBdtk@st b Fb@er@s]@@méncpfo.&?% PS@Etvtddn OsSin@18Podr$ Mret hE
order of 20 g. Thgiterrperaeture is raised to 20(% C alrlld tsﬁagﬁalﬁ{’%dg g@érei S

cl osed | eavPisérablyet yhesandl af this aputeatidationestémthe etkylphienaie obtaibed i0GR! fos

continued s €.: 0 (3.5 bar i S intain 6 hours
ot 200 c ThetsBL ERrHRbheh RPRERY MRkt dp Bh 28 %o ke (e
aut ocl & i eooehed il APbaG and the pressure is restored to atnospheric
and there after, the reactor is then purged with nitrogen. The recovered

“product is characterized by a TBN
By providing that operations are carried out at a sufficiently high temperature and that

tbe pressure in the reactor is reduced gradually below atmospheric, the neutralization
reaction is carried out wifhout the need to add a solvent that forms an azeotrope with
25 the water formed during this reaction. In fact, under these conditions, in the presence
of the given proportion of C; to Cs carboxylic acid , it is possible to obtain a sufficient
degree of conversion of the alkylphenol to alkyl phenate which determines the final

metal content,

30 CARBOXYLATION STEP
The cafboxylation step is optionally conducted by simply bubbling carbon dioxide
into the reaction medium originating from the preceding neutfaiization step and is
continued until at least 2 mole % of the alkylphenéte to alkylsalicylate (measured as
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5 by ASTM D-2896 of 9, a sedinment (%y vol) of 9 a Salicylic acid val ue

- (nmg/ KOH g) of 4. Having described specific exanples of this invention,
nunerous other Goup Il netal alkyl phenate conpositions within the scope of
this invention could be prepared 10nerely by substituting one or nore
reagents for the reagents set forth in these exanples. For exanple, other
al kal i ne eastlivylietall bygpaitiodsriadetdminged). tTomosanbasiecd diklepprRBAEin

conpositions of thi s i nvention jnclu bari um cont ai ni_.ng conmpounds such
as bari um hyHE61 #@1d par damhexyigaon Bg&@ﬂﬁyﬁilﬂ’la@ thy dpimgmPpiterabyoist e,

bari um hydr lr&e@m{)@raoﬂm&éa de te&géﬂagﬂr sf%&%élﬁsob% a%%%{a‘aﬁd JLarium

nitrate, barium 15sul fate, bari e cal ¢ium cont ai ni ng
conpounds s puhsus wethhcihomrge afésonc etk lanm‘mphémdmesmd: @ LiIbi Baflsdnad)e,
cal ci um ydrl de cahm um.chl or.i de, cal cium ni at e cal cium

d
bar ot o B S eS8 of bt e o SR TSRSl Sen oo tainpiebhg

hydr oxi de grrag&qihywp%messtan@ntl um sul fide, strontium bicar bonat e,
stronti um am de, strontiumnitrate, strontiumhydride, strontiumnitrite,

20 etc.; and the magnesi um contai ni ng conpounds such as nmagnesi um

hydr oxi de, nmagnesi um bi carbonate, magnesiumnitrate,
nmagnesi um ngﬁwﬂ%ﬁ?& um am de, nmagnesi um chl ori de, magnesi um sul f at e,
magnesi um hygd psdbdd dithe Bltfatiol RRp GO 18EBOAH MG chaSHA p%ﬁﬁ&.ﬁ;ar@fur“é@cted
above-descri bed conmpounds are al so intended; however, it shoul d

under st Hbd tK&f b%SﬁemQAORaﬂﬁSWéll@&aiwfﬁﬁ%@Pnizﬁdﬁlﬁ@@mﬂg f@ﬁf@bmfoeqed vaI ent for
th ditd
e ot oot Tylle bR obdMERebE dnd REERIRE, LAREbNERILATERNELENENE, 2000 P °

more ef fect Ve 2o 'han um sa

preferred, manmmmgbmnmmaﬁaIC|un1OX|de, cal ci um hydr oxi de and ni xtures
thereof. 30ln addition to the above, the anount of carbon di oxide, group |
nmetal, carbon di oxide or other suitable acid gas for overbasing, etc. can

be varied fagm pqu]gﬁﬁjrpf f above to provide for conpositions
wi thin the scope o S ﬁ%en??@%ﬁ?mARATl VE EXAMPLE A M xture of

Br ancheid Cl%aiubﬁw&mg hédodede oyl ngetiendle loadatingodabmposisions eftae peksémtom t he

al kyl ati on of henol Wth}-y ra ch d chain C10-C15, ol efln (%erlved primarily
from propy!'8f IPEtafeagF‘é'reral Ha'Yi Eﬁ%ecf PS5rfed- CRERe CHedieth! PBgINRG e ar bon

Sdi stribut 'Iﬁﬁhne%gﬁférbﬂ,\“ggzﬁﬂﬁl, Wdus/ﬁlal oil, cutting oil, etc. For example, where desired
as an engine oil, the base oil typically will be a mineral oil or synthetic oil of viscosity
suitable for use in the crankcase of an internal combustion engine such as gasoline

20 engmes and diesel engines which include marine engines. Crankcase lubricating oils
ordmanly have a viscosity of about 1300 ¢St at 0 °F to 24 ¢St at 210 °F (99 °C) the

lubricating oils may be derived from synthetic or natural sources.

Mineral oil for use as the base oil in this invention includes paraffinic, naphthenic and

25  other oils that are ordinarily used in lubricating oil compositions, Synthetic oils
include both hydrocarbon synthetic oils and synthetic esters. Hydrocarbon synthetic
oil may include, for example, oils prepared from the polymerization of ethylene or
form the polymerization of {-olefins, such as polyolefins or PAQ, or from
hydrocarbon synthesis procedures using carbon monoxide and hydrogen gases, such

30 asin a Fisher-Tropsch process. Useful synthetic hydrocarbon oils include liquid
polymers of alpha olefins having the proper viscosity. Especially useful are the
hydrogenated liguid oligomers of C¢ to Cy; alpha olefins such as I-decene trimer.
Likewise, alkyl benzenes of proper viscosity such as didodecyl benzene can be used.
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. Cl0 1 C11 18 C12 59 C13 17 Cl14 4 .C151 To a 2 liter round bottom fl ask

equi pped with a nmechanical stirrer, Dean Stark trap fitted with a condenser
under an atnosphere of dry nitrogen was charged 607 gm 10(2. 32 noles) of a
Cl12 branched al kyl phenol followed by 500 gm of Chevron RLOP 100N oil. This

m xture was _cool ed to approximately 17 C using an ice bath and then 48.8 gm
(1.16 ol es)Usgful émtéﬁr‘tt'irﬁs%ﬁiw@é@ tiggstgotthel hagneadmxalid etidncheni cal i
Conpany) wa ' r.Qxi matel ions with.stirring., The
ast amoun; 2oBPARL AR IR Rihob 8 A TRRIE RORo W b i S i

appr oxi mat ehye d8oddeyiofdife, PenaeryAORN terdcaprbhe, diepethylRxvasifed,d at
approxi mately 17 (ié%or approxi mateli/ 2 hours and then heated to 200 C over
3 hours, ¢ hlleigise afegnd iy ke ramplsy colsts recparer femgmiturppef mongpnd

I nat Jy: r 50
Ut s ana’ ke VR a ol o8 36l AR0RY hclfs BRENESL Beci st 8L eq 1 o
appr oxi mat efsricvsonmntehpidy, ayntheticanid ahé hinatlsapdsaxharit dlsym4,0650 benper at ur e

for 48 20hours. The reaction was then heated to approximtely 160 C and
filtered th%‘{}’(j‘ﬁmﬁe%{?@ﬁ%ﬁé’?a‘flﬁﬁﬁ%[”%qeﬁ FHE! HPEPSBY oy REERFHY e &&f f ord a product

with a TBN of 104.

EXAMPLES

10 The invention will be further illustrated by the following examples, which set forth
particularly advantageous method and compositional embodiments. While the
Examples are provided to illustrate the present invention, they are not intended to
limit it, This application is intended to cover those various changes and substitutions
that may be made by those skilled in the art without departing from the spirit and

15 scope of the appended claims. A further understanding of the invention can be had

from the following non-limiting examples.

Example 1
To a 5 liter 4 neck round bottom flask equipped with a mechanical stirrer, Dean Stark
20 trap fitted with a condenser under an atmosphere of dry nitrogen was charged 1392.6
gm (3.3 moles) of Cy.o5 linear alkylphenol followed by 800 gm of Chevron RLOP
LOON oil. The Cyo.8 linear alkylphenol was derived from the alkylation of phenol by a
mixture of 80 wt-% Czp.4 olefin and 20 wt-% Casos olefin. The olefin mixture
contained less than 1 wt-% Cig or lower olefin, less than 10 wt-% branched olefins,
25 less than 5 wt-% linear internal olefins, and greater than 90 wt-% of linear alpha-
“olefins. This mixture was heated to 150° C for approximately 14 hours, then cooled to
approximately room temperature and 77.2 gm (1.83 moles) of calcium hydride (98 %
purity obtained from Aldrich Chemical Company) in approximately 5 gm portions
over approximately 40 minutes with stirring. The reactioﬁ was then slowly heated to
30 280° C over 2.5 hours and then the temperature was lowered to 230° C and held there
for 15 hours. The temperature of the reaction was then increased to 280° C and held at
this temperature for 7.5 hours and then cooled again to 230° C and held there for
16.5 hours and the temperature increased to 280° C and held for 7.5 houss and

15



- COVPARATI VE EXAMPLE B Distilled branched C10-12 al kyl phenol cal ciumsalt.
25To a 5 liter 4 neck round bottom fl ask equi pped with a nmechani cal

stirrer, Dean Stark trap fitted with a condenser under an atnosphere of dry
ni trogen was charged 607 gm 18 (2.32 noles) of a distilled Cl0-12 branched
al kyl phenol foll owed by 500 gm of Chevron RLOP 100N oil. This m xture was
heat ed to 18BwEdftorodppraxi m;@lrgtummvnoahcsﬁ 16 hewrscod Itleah he@tedﬁprlﬁ)&‘i Gately 20

C using an | To,the flas 1 of . cal ci um
ot a9 CoaumSiRi Rl S B S B bt Cu TRl ARl ' S0
gr am por t i ofpgh WMctdd 8t vdchiiGo afBR £ BaGH pRRivdBSHAIeMgPeRt ©F of alditth. C over 1
hour and held at 270 C for 6 hours and then cooled to 200 C and held at 200

C for approximately 64 hours. The reaction was then heated to 270 C and
hel d at 5270g )§H§ %3 hours and then cooled to 150 C and filtered through a
pre- heated Jﬁ uchner funnel containing a filter bed of Celite with the
aid 100of vaftuhwifgéefa‘rﬁ‘()ogmdmaoéhesaearaﬂiqrmﬁ;enbrlmmngﬁ ﬁﬁmuimmabmmgw 82 wt.
% cal ci um COVPARATI VE EXAMPLE C_Branched pentadec henaol caI ciumsalt -
was prepar et Ot &rfh: ‘i%@okﬂskvlpé%qeéhm@ﬁfﬁ*’r?é%o W"E‘fﬁ‘féﬁﬁ RieNds defdiT e 2- c18

ol efin deriyead, R a'cfﬁacr&'tz{l\fz ERLLEu ﬁ%&%ﬁ P& ANEBELha Wetfh ﬁ?&f'n'htaﬁngr ound

bottomflasﬁ< equi p a ‘nechani cal stirrer, Dean Stark trap~fitted
with a conc@pmnwmedeﬁ‘i% ah%at-niphp bkt whtedrwzthlothmgsa simaisar phareged ag@5 gm

2.32 | Cl5 b d al l. | foll db 00 f_Ch
RLCP 106N J1operopis Epp i (B S bITU G PSP BEQRF TP & I an | ce
bath and t t}ﬁﬂ:e&% &a@%ﬁl&teé@i%ﬁ@ae@@na@iﬁk QbMMME 'agﬁat(ngﬁ s¥gbtained from

Al drich Chem cal 20Conpany) was ad in"approximateéely 10 gram portions
Wwith stirridg. refHetignsget inamite and the reactlon mixture is heated to 65° C.; 112.9 g of

lime Ca(OH); (i.e. 1.53 moles) and 18.9 g of a mixture (50/50 by weight) of formic
acid and acetic acid (1.e. 0.36 mole of this mixture) is added at this temperature.

15 Thereafter, the reaction medium is heated to 120° C at which temperature the reactor
is placed under a nitrogen atmosphere, and then is further heated to 165° C when the

" nitrogen atmosphere is stopped; distillation of water commences at this temperature.

The temperature is raised to 220° C in 1 hour, the pressure being reduced gradually
below atmospheric until an absolute pressure of 5,000 Pa (50 mbars) is obtained. The

20 reaction mixtare is kept for 3 hours under the preceding conditions. The reaction
mixture is allowed to cool to 180° C then the vacuum is broken under a nitrogen

atmosphere and a sample is taken for analysis.

The total quantity of distillate obtained is about 19 cm’*; demixing oceurs in the lower
25  phase (9 em’ being water), the % sediment (% by vol} is approximately 9 and the
TBN by ASTM D-2896 is 13.

B) Carboxylation:

The product obtained from stage A) is transferred to a 3.6 | autoclave to which 640 g
30 ofoil 100 N is added and is heated to 180° C. The reactor is scavenged with carbon

dioxide (CO,) at this temperature and scavenging is continued for 10 minutes. The

amount of CO, used in this step is of the order of 20 g. The temperature is raised to

200° C and the autoclave is closed leaving a very small leak and the introduction of
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- was then heated to 100 C over 50 m nutes and then heated to 200 C for over
140 m nutes 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 cool ed
to 150 C and 25filtered through a dry, hot (150 C) 600 m Buchner funnel
cont ai ni ng (@7 iskcpeinusd go eiprestietod Saxkd OnBd G ab#edisyeainkesrd 1100 hpids 220 C with

covparAT VE B R G B B A bR 1) B B B pheno
cal ci um salcholta t@ 145 neakd thelgretBiredk assoréd@ci@bsghetit @dd WdrhaBerhgat ed Vi gr eux

fractionating colum and a nechanical stirrer is charged 875 gm (3.24
nol es) of dSTAY hihgAPHEEA AT Iy RigREsb T he pecopated pradust 1853%%@@2 wpal BN ve
Exanpl ez A) Y/ f = &0 I . i in
Exanpl e5 1) b;iyﬁseﬂlgl\sdtﬁlj %r%%?glfg’ astgégltle (é’lﬁg%?ﬁéj f?ea;%ldtllﬁgﬁ@%%gég%egg’%b@ whi ch
time 158 gmf@2. 135 noles) of slacked linme (Ca(OH)2) was added fol |l owed by
19 gmof a 50/50 (by weight) m xture of foimc and acetic acid. The
reaction is then heated to 120 C at which tinme the reactor is placed under

a ni trogen iRatimaahaie sadit bemnhest edidioydfiRnGuanttoliens} GfAGaN et ned of f

Distillation o ter begins and the reaction tenperature is increased to
240 C and thelpheass gpmporgonr widhialthysqopel ot nueB®nmsald igoputé. The

reacti m xture was held at 240 C and 5 ar_pressur or .five hours. The
Feacti 30 1oy AR Bloct ot s Ry oA RS G P aced wi ch
ni trogen. AxkhpRaFos edirfiple] dBéulkAireRhAh AR COMPLSIdsEn O w6 JWkerbasd er and
57 m of an organic phase The above product is transferred to a 3.6 liter

Laut ocl ave &mphiveaiesampesitigrs @ thisdn YwEAn dpprdsdhehaany-cootagiagsorapordds bon

di oxi de (Cﬁéqﬁ%aﬁq&) ld%’ﬁ&e,tb%ﬂ}xmcgég egﬁgmﬁﬂ%ufﬁ%%%tre_ y{)%g%gﬁgt%%a%u%r? raised

to 200 C a e au ave I's clos appr oxI ma grans car bon
di oxi de i s hadidé] bovan amilkg basuatchborplepsaime beinide, habansnitrifechaiiinoc| ave i s
then cgoled to 165 C and the autoclave pressure is reduced to, atnospheric
pr essute a4 IR G 5 s FAlEEN WPR RIS ?W&S\&ﬁwrcakmwd@r ams of

ol low ng Socsaerfran el Befipghed g B ae B HEe Sl "% ex = 40
and 20appr okliorde,elalci84 n8ramgicgleiunybatakey kwalthesitatiom-dehit@nMgalokypoptdsnat e and
53 % unr ea(s:éc%das%ltrlér\ftligmh %ggf.l"okide, strontium oxide, strontium sulfide, strontium
bicarbonate, strontium amide, strontium nitrate, strontium hydride, strontium nitrite,
20 etc.; and the magnesium-containing compounds such as magnesium hydroxide,
magnesium oxide, magnesium bicarbonate, magnesium nitrate, magnesium nitrite,
magnesium amide, magnesium chloride, magnesium sulfate, magnesium
hydrosulfide, etc. The corresponding basic salts of the above-described compounds
are also intended; however, it should be understood that the alkaline earth metal
25  compounds are not equivalent for the purposes of this invention, because under
certain conditions some are more effective or desirable than others. The calcium salts

are presently preferred, particularly caleium oxide, calcium hydroxide and mixtures

thereof,
30 In addition to the above, the amount of carbon dioxide, group II metal, carbon dioxide

or other suitable acid gas for overbasing, etc. can be varied from the examples set

forth above to provide for compositions within the scope of this invention.
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. ASSESSMENT Assessnent of Pubertal Devel opnent in Juvenile Femal e CDS
(Sprague-Dawl ey) 25 Rats after exposure to Exanple 1 and Conparative A -D,
Adm ni stered by oral gavage. This assessnment is a nodified version of the
t oxi col ogy screen referred to as the "femal e pubertal assay.” This assay
detects estrogenic and anti-estrogenic activity as well as perturbations to
t he hypot h&t @M ThiE BXANBRAdal / t hyroi dal axis during the course of
twenty days,©f.le C LS i f e Vi a
S0changes. tH R B e R e )
changes t o famgér alleiighinsyf phacblageh abrahiliesitchest CusC:s Thifs dsivay prisiadlsi gned
to be sensitive to endocrine_endpoints, but is an.apical design fromthe
per spect i Vé“rqnp]a]fopﬂengéeﬁxﬁg}er.gli‘}}?d}rgp}gme tSH@nB%I?qsitg%fo Wé%%%ﬁ?‘?‘le- nedi at ed
mechani sm g ditipsheul d be noted that the female pubertal assay is an apical
assay that may detect chem cals with biological activity upon the
hypot hal am c- pi tui tary-gonadal /thyroi dal axes. Chem cals that act directly

upon the fenal e gonads, ~stuech-as—those—desecsri-ped—as—5estrogen m mcs, would
al so be detected in a si%ﬁ‘é‘?@@% knowh "567% he ut er ot rophi ¢ assay. The
uterotrophic assay is speggijhiC Tor estroggnicity. However, the female
pubertal assay should defect both chemcals that act directly upon the
femal e gonads as wel |l asCthem cals that ad8 upon other |conponents in these
endocri ne axes. 10Bri ef{yy—the—assay—+s—¢candueted—as—+ol | ows. Suitable
femal e rats, 21 days of (;Ee wi thin the \é?ght range were weaned and
random zed into four treﬁq;jre'nt groups.  Eagh treatnment ¢group consisted of
fifteen fenmal es. Dosage levels were detenm ned and doseé vol unmes were based
~on daily body weight Ani@a s were orally!dosed with a test conpound or the
vehi cl e (Mazol a(r) cor n-ei A ynt i nui ng 15t hr ough
41 days of age. A separa’f\-’g1 ehicle controll group dosed{with corn oil was
run concurrently wth each~ctonponent. Cinical signs were observed tw ce
dai |y during the experinental period with body weights recorded daily.

Begi nni ng Wiict 42 fiees ravak] dlottdmyldsPNRLpPNDVRB 2 rasthamicsl sivereg [docarfitaidrapor

vagi nal perforation. The day,of conplete vagi nal perforatio s identified
as the age t{ﬂ?ed\%ﬁji %%ﬂnd%séﬁpﬁ‘&r_aaﬁﬂn%g‘Veéﬁ%%éW&ﬁggW@S F 8‘?%@9\/;?% t hat day.
Dai I'y yagi naky ?\rﬁ@%:géf% 2 P&Iaﬁéﬁé:dra&e}gmn& Raswal bFShD U YECRevRE keoped

begi nning on the vagl nal pértoration until opsy. At necropsy on
PND 42, fem@lB¥oiWehs mtitaniag ecblahth dipoodmatedy tH) € esingdnficcomth hed thema cava

f | ysi f [ t.mul.ati . TS d, .Th [ T4).

Urer ne,” ovaryam fI-VE RotesT b ity SRR o Traivar e S BB REe e gt s ver o
col | ect ed. ZaBody) Vel SHUed in RAFYxINREGPY0 SR FortiBAGFNLWE A Thewet and
blotted) lumnal "fluid weights, nmean day of acquisition of vaginal

per f or at i onmonmEef 48, oferd fnssd intotthorpscmdwil theoud ot yriirexinwnely RO Wl of

anal yz usin i sti.cal nethod uch as.b r tri ne-
ana vt o TR PR S e PR s B SRR ramie 4
- Vagi nal @peniang tamctheBedYo Yéi-0bbvef3 lseatiech fet@l ©Spproximately 200° C
and held at 200° C for approximately 17 hours. The reaction was then heated to 250°

C over 50 minutes and held at 250° C for approximately 38 hours and then cooled to

approximately room temperature and held at approximately room temperature for 48
20 hours. The reaction was then heated to approximately 160° C and filtered though a

Buchner funnel with the aid of vacuum to afford a product with a TBN of 104,

COMPARATIVE EXAMPLE B
Distitled branched Cig.12 alkylphenol calcium salt.
25 Toas liter 4 neck round bottom flask equipped with a mechanical stirrer, Dean Stark

trap fitted with a condenser under an atmosphere of dry nitrogen was chérged 607 gm
18



. Conpound Dose (ng/kg/day) Days to Vagi nal Opening Body Weight at Sexual
Maturation Exanple 1 0 31.8 2.04 112.8 10.09 60 33.6 2.72 124.6* 15.36
250 32.8 1.52 119.0 9.13 1000 33.4 1.65

10

15

20

25

30

(2.32 moles) of a distilled C\q.12 branched alkylphenol followed by 500 gm of
Chevron RLOP 100N oil. This mixture was heated to 150° C for approximately

14 hours, then cooled to approximately 20° C using an ice bath. To the flask was
added 42.1 gm (1.16 moles) of calcium hydride (98 % obtained from Aldrich
Chemical Company) in approximately 10 gram portions with stirring. The reaction
was then heated to 270° C over 1 hour and held at 270° C for 6 hours and then cooled
to 200° C and held at 200° C for approximately 64 hours. The reaction was then
heated to 270° C and held at 270° C for 3 hours and then cooled to 150° C and filtered
through a pre-heated, dry Buchner funnel containing a filter bed of Celite with the aid

of vacuum to afford a clear, honey brown product containing 3.82 wi. % calcium.

COMPARATIVE EXAMPLE C

Branched pentadecylphenol calcium salt - was prepared from the alkylation of phenol
with a branched chain Cy4-Cjg olefin derived primarily from propylene pentamer. To a
2 liter round bottom flask equipped with a mechanical stirrer, Dean Stark trap fitted
with a condenser under an atmosphere of dry nifrogen was charged 705 gm

(2.32 moles) of a C;5 branched alkylphenol followed by 500 gm of Chevron RLOP
100N oil. This mixture was cooled to 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 stirriﬁg. The reaction
was then heated to 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 to 150° C and
filtered through a dry, hot (150° C) 600 ml Buchner funnel containing a filter bed of
Celite and maintained between 110 and 120° C with the aid of vacuum to afford a

product containing 3.51 wt. % calcium.

COMPARATIVE EXAMPLE D

Mixture branched Ci; and linear Cyg.gz alkylphenol calcium salt

To a 4 neck 4 liter glass reactor fitted with a heated Vigreux fractionating column and
a mechanical stirrer is charged 875 gm (3.24 moles) of a Cy; branched alkylphenol,
prepared similarly as Comparative Example A) and 875 grams of Czo.p5 linear
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. 123. 6*

1.05 104.4 11.12 (Test 1) 250 27.9** 0.74 96.0* 10.24 1000 27.6**

74.6**

10
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30

8.61 Compound of 0 33.2 2.55

alkylphenol (as described in Example 1). The stirrer is started and the reaction heated
to 65° C at which time 158 gm (2.135 moles) of slacked lime (Ca(OH),) was added
followed by 19 gm of a 50/50 (by weight) mixture of formic and acetic acid. The
reaction is then heated to 120° C at which time the reactor is placed under a nitrogen
atmosphere and then heated to 165° C and the nitrogen turned off. Distillation of
water begins and the reaction temperature is increased to 240° C and the pressure was
gradually reduced to 50 mbar absolute. The reaction mixture was held at 240° C and
50 mbar pressure for five hours. The reaction is then allowed to cool to 180° C and
the vacuum is replaced with nitrogen. A biphasic distillate is obtained consisting of

66 ml water and 57 ml of an organic phase.

The above product is transferred to a 3.6 liter autoclave and heated to 180° C and then
approximately 20 grams of carbon dioxide (CO;) is added over ten minutes. The
reaction temperature is raised to 200° C and the autoclave is closed and approximately
50 grams of carbon dioxide is added over 5 hours at a pressure of 3.5 bars. The
autoclave is then cooled to 165° C and the autoclave pressure is reduced to
atmospheric pressure and the autoclave is purged with nitrogen to afford 1,912 grams
of crude product which is filtered to afford a final product with the following
composition: TBN = 118, Ca = 4.2 wt. %, Salicylic acid index =49 and
approximately 34.8 weight % alkylsalicylate, 12.2 % alkylphenate and 53 %
unreacted alkylphenol.

ASSESSMENT
Assessment of Pubertal Development in Juvenile Female CD® (Sprague-Dawley)

Rats after exposure to Example 1 and Comparative A ~D, Administered by oral
gavage. This assessment is a modified version of the toxicology screen referred to as
the "female pubertal assay." This assay detects estrogenic and anti-estrogenic activity
as well as perturbations to the hypothalamic-pituitary-gonadal/thyroidal axis during
the course of twenty days of test substance administration. Effects are detected via
changes to the timing of sexual maturation (age at vaginal opening), changes to organ
weights, and age at first estrus. This assay is designed to be sensitive to endocrine
endpoints, but is an apical design from the perspective that it cannot single out one
particular endocrine-mediated mechanisim,

20

12. 42 Conpound of 0 34.5 1.60 105.9 11.16 Conparative A 60 28.3**

0. 65



. 110.9 Conparative A5 33.3 2.37 108.2 (Test 2) 20 32.7 2.06 109.5 60
29.1** 2.29 89.29* Conpound of 0 31,8 2.04 112.8 10.09 Conparative B 60
3.1 2.71

It should be noted that the female pubertal assay is an apical assay that may detect
chemicals with biological activity upon the hypothalamic-pituitary-gonadal/thyroidal
axes. Chemicals that act directly upon the female gonads, such as those described as
5  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.

10 Briefly, the assay is conducted as follows. Suitable female rats, 21 days of age, within
the weight range were weaned and randomized into four treatment groups. Each
treatment group consisted of fifleen females. Dosage levels were determined and dose
volumes were based on daily body weight. Animals were orally dosed with a test
compound or the vehicle (Mazola® corn oil} beginning on day 22 and continuing

15  through 41 days of age. A separate vehicle control group dosed with corn oil was run
concurrently with each component. Clinical signs were observed twice daily during
the experimental period with body weights recorded daily. Beginning with postnatal
day "PND" PND 25, animals were examined for vaginal perforation. The day of
complete vaginal perforation was identified as the age of vag.inal opening, and body

20 weight was recorded on that day. Daily vaginal smears to determine the stage of
estrus were performed beginning on the day of vaginal perforation until necropsy. At
necropsy on PND 42, females were euthanized and blood was collected from the vena
cava for analysis of Thyroid Stimulating Hormone (TSH) and Thyroxine (T4).
Uterine, ovary, liver, pituitary, kidney, thyroid and adrenal weights were collected.

25  Body weights, body weight gains, organ weights (wet and blotted) luminal fluid
weights, mean day of acquisition of vaginal perforation, mean age of first estrous and
estrous cycle length was analyzed using statistical methods, such as by a parametric

one-way analysis of variance, (ANOVA) to determine intergroup differences.
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- 107.1 16.91 250 27.0** 1.00 84.2** 8.25 1000 26.1** 0.74 77.1** 7.43
Conpound of 0 33.2 2.55 110.9 14.71 Conparative C 60 29.6** 217 89.7**
14.65 250 26.5** 0.52

TABLE | — Vaginal Opening and Body Weight of Treated Females

Compound Dose Days o Body Weight at
(mg/kg/day) Vaginal Sexual |
Opening Maturation
Example 1 0 TT31.832.04 112.8%10.09
60 33.6+2.72 124.6%+ 15.36
250 32.8+1.52 119.0£9.13
1000 33.44 1.65 123.6% 4 12.42
Compound of | 0 34,5+ 1.60 1059+ 11.16
Comparative A | 60 28.3%*% 4+ 1.05 104.4+11.12
(Test 1) 250 27.9**% £ 074 |96.0*%+10.24
1000 27.6%%£0.65 | 74.6%*=8.61
Compound of |0 33.2+2.55 110.9
Comparative A | 5 33.34 237 108.2
(Test 2) 20 32.7+2.06 109.5
60 20.1%% £2.29 89.29*
Compoundof |0 31.842.04 112.8 £10.09
Comparative B | 60 311271 107.1 £ 16.91
250 27.0%*% 4 1.00 84.2%% 4+ 8,25
1000 26, 1% 0,74 | 77.1%% £ 7.43
Compoundof |0 33.2+£2.55 110.9 + 14.71
Comparative C | 60 29.6%% £ 277 89.7*% £14.65
250 26.5%% 4 0.52 | 75.2%% £ 6.64
1000 27.9%% £ 2.07 77.4%*% £ 10.34
Compoundof | 0 36.5+1.60 113.9+£7.82
Comparative D | 30 33.9%¢ 2722 104.5*% + 13.85
150 28.2%*% + (.41 68.2%% + 7.99
1000 28.5%*% + (.92 68.8 ** £ 3,96

* refers to p < 0.05 (95% confidence limit)

** refers to p < 0.01 (99% confidence limit)

Discussion of results and data
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75.2** 6.64 1000 27.9** 1 2.07 77.4** 10.34 Conpound of 0 36.5 1.60
113.9 7.82 Conparative D 30 33.9** 2.22 104.5* 13.85 150 28.2** 0.41
68.2** 7.99 1000 28.5** 0.92

The data in Table 1, demonstrate sensitivity of the assay to differentiate among the

above compounds in capability to disrupt endocrine function as measured by sexual

maturation. In addition, although not listed above in the table, several of the

compounds above caused statistically significant (p < 0.05 or 0.01) changes in thyroid
5  hormone measurements (T4, TSH), thus demonstrating the ability of the assay to

detect perturbations to the thyroid as well as to reproductive endocrinology.

Surprisingly, Example 1 even at very high dosages, showed no evidence of endocrine
disruption as measured by a decrease in days to vaginal opening or decrease in body
10 weight at sexual maturation. As illustrated in Table I, in comparison to the control
group, there is little variation across the dosage range. In contrast, all of the
comparative compounds showed evidence of endocrine disruption, some even at
much smaller dosages, For example, the comparative compounds exhibifed a
decreasing trend in body weight, with a significant effect at high dose rates, similar
15  decreasing tends were also noted for regarding the average postnatal day of vaginal

opening

While the invention has been described in terms of various preferred embodiments,

the skilled artisan will appreciate that various modifications, substitutions, omissions,
20 and changes may be made Without departing from the spirit thereof. Accordingly, 1t 1s

intended that the scope of this invention be limited solely by the scope of the

following claims, including equivalents thereof,
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68.8 ** 3.96 * refers to p <0.05 (95% confidence limt) ** refers to p <
0.01 (99% confidence limt) Discussion of results and data The data in
Tabl e 1, denonstrate sensitivity of the assay to differentiate anong the
above conpounds in capability to disrupt endocrine function as measured by
sexual meguLsaid-on. In addition, although not |isted above in the table,
several of the conpounds above caused statistically significant (p <0.05 or
0.01) changes in thyroid 5hornone neasurenents (T4, TSH), thus

denonst rafing A N@riafind bil YorfoskibEcASsAMt 0 detect perturbations to the
thyroid as well as _to reproductive endocrlnology Surprisingly,. Exanple 1
even at very H)dh odeshldsting Hewest:aed evi dence of endocrine disruption as
measured by a geGEeRsS chipia¥SinlAsHAG¥ad ik ARE Bl HeGT G838 N body

10wei ght at sexual maturation. As illustrated in Table 1, 1n conparison to
t he cont r5pdugrBup, there is little variation across the dosage range. In .
contrast, all of the gomgaLalihy R IGRMARUALS m%#ﬁ@\mreﬁygrgﬁa%n% nfofdgCr i ne
dlsruptlon some even at much smal | er dosages. For exanple, the conparative
conpoundf demidintstingarderFedsiiphy defindharein %@ﬂ%ﬁaﬂ/\}éi |iie Vo (%iﬂ@wi@" ings gni f i cant
ef fect atynl YAt Q8RR cadbbihibAL, aﬂié%%ﬁ%g fidn § %ﬂ@a%ﬁ}@o@hﬁﬁ noted for
regardi ng the average postnatal day of vagi nal openi ng Wh e invention
has beenqﬂﬁ§@ﬁﬁ%§60 efin pleldrpgrhens erdesh.ouid preferred enbodi ments, the skill ed
artisan will appreqzﬁﬁ@dkﬁﬁﬁmﬂﬁf<BHlmHBdlflcatI0nS substltutlons,

om ssi ons, 20and changes nay be nmade w thout departing fromthe spirit

t her eof Accordlngly it is intended that the scope of this invention be

It A renr L gg %ICEI YrHRYorhRitiSE QRErdAg b Bin{ P HMW e bRl T8 it el UEEDG sRaui val ent's

ohgomensatlon of ethylene,

3. The composition according to claim 2, wherein the alpha olefin is a mixture of alpha
olefins.
4, The composition according to claim 3, wherein the alpha olefin contains a major

amount of Cy and Cay alpha olefins.

5. The composition according to claim 3, wherein the alpha olefin mixture contains 60
to 90 weight % of Cyo and C,4 alpha olefins and 40 to 10 weight % of Cye and Cys alpha

olefins.
6. The composition according to any one of claims | to 5, wherein the alkaline earth

‘metal salt is derived from a metal base selected from an alkaline earth oxide or alkaline earth

hydroxide.
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1.A lubricating oil conposition conprising: a) an oil of lubricating
vi scosity; and b) a detergent conprising an unsul furized al kal i ne
earth nmetal salt of a reaction product of (1) an olefin
havi ng at | east 10 carbon atonms, wherein greater than 80 nole % of the
olefinis a linear C20-C30 n-al pha ol efin, wherein | ess than 10 nole % of
the olefinis a linear olefin of |ess than 20 carbon atons, and wherein

| ess than/-5 ol coppesition accsrdis th clain b raieeHEle wpal heso aflsdieddiomBe car bons or

I ess, andyoup consisting of calciidxide, BIGERRYEREAIBHaEncRRRRMRAnagtestHe CONPOSI ti on
according to claim1l1, wherein the alpha olefin is derived fromthe

ol i goner i 'WatRER lBRe @dHYlPBHR. 3. The conposition according to claim 2,
wherein the al pha olefin is a m xture of al pha olefins. 4. The conposition
according to claim3, wherein the al pha olefin contains a major anount of
C20 and 24 al Br&oBPSitionacconlinprie atsiog 65ihe PBEcIdckies. hderew td ai m 3, wherein
the al pha,y@do@fdrfindlcbilpRing AREIRLDSHER il Qr ) ch%isg;k%]of"ﬁhafal,,@%&z@nd C24 al pha

ol efins and 40 to 10 wei ght % of C26 and 8 al pha ol efins. 6. The

conposi t i'BrAbIVeiofghs aahyyresdlobf claims 1 to 5, wherein the al kaline
earth netal salt is derived froma netal base selected froman al kaline
earth oxide or _alkaline earth hydroxide. = 7. The conposition according to
cl ai m 6, %wher elibg coRRositien ageordigdo Flgins mdigteh Ingraxy temgficoyprewddss st i ng of
cal ci um oxide, cal ci um hydroxi de, magnesi um oxi de, magnesi um hydr oxi de,
lime and dolomte. 8. The conposition according to any one of the
precedi ng clainms, wherein the hydroxyaronmatic conpound is selected fromthe
group congi st g GhpRRBRcordfRUSERRA 8, SR hd RRtoxy AYHLAARBARG ;s and
pyrogallol. 9. The conposition according to claim8, wherein the

hydr oxyarselagied &ome greppoundonsistipghesatechol, 1gyorcingb anddiygegpipdsn according to clai m
8, wherein the hydroxyaromatic conpound is selected fromthe group

consi sting of catechol, resorcinol, and hydroqui none.
. 1 The composition according to any one of the preceding claims, wherein the detergent

has a base No, BN as measured according to Standard ASTM-D-2896 from 3 to 60.

12. The lubricating composition according to claim 11, further comprising a second
detergent.
13. A lubricating oil composition having an oil of lubricating viscosity and an

unsulfurized phenate detergent, said phenate detergent consisting essentially of a linear
aikylphenol calcium salt derived from an olefin having at least 10 carbon atoms, wherein
greater than 80mmofe % of the olefin is a linear Cy~Cso n-alpha olefin, wherein less than 10
mole % of the olefin is a linear olefin of less than 20 carbon atoms, and wherein less than 5

mole % of the olefin is branched chain olefin of 18 carbons or less.
i4. The composition according to claim 13, wherein the linear C;-Csg n-alpha olefin

. contains 60 to 90 weight % of C,, and C,4 alpha olefins and 40 to 10 weight % of Cys and

Cag alpha olefins.

25



- 11. The conposition according to any one of the preceding clains, wherein
the detergent has a base No. BN as neasured according to Standard

ASTM D-2896 from 3 to 60. 12. The lubricating conmposition according to
claim11l, further conprising a second detergent. 13. A |ubricating oi
conmposition having an oil of lubricating viscosity and an unsul furized
phenate detergent, said phenate detergent consisting essentially of a

| i near al kyl phenol cal cium salt degsmathdrom an ol efin having at |east 10
carbon atons, wherein greater than 80 nole % of the olefin is a linear

C20- C30 n-al pha olefin, wherein less than 10 nole % of the olefinis a
I}neﬁr o: G%INEA(I{ AISK&S,HHMDh Q@)EIIHVEDH)HIMENM?HM@WMAI{IQSEREE&]FS rr:ol e %
of the olefin is branc ' ' 1 or less. 14. The
conposition according tgg%ﬁgﬁhﬁ%géﬁﬁhg?@%F‘gﬂgﬁﬁegggr C20- C30 n-al pha
olefin contains 60 to 90 meight % of C20 and C24 al pha olefins and 40 to 10
wei ght W f Cnland 8 alpha olefin ABST CT LI NEAR . ALKYLPHENOL DERI VED
DR TERGENTO S AT T R O DO REE B SFRORTIVED CHERP SR ST e osed |5

a lubri Cadohmgsﬁ)g la nﬁmﬁﬁuﬁtlo&)@n dil 5pluay¢aagg mehmyedm& AdeRfdeftecothpsiitiPtn ON
response, ricating Vi SCOSI ty; and

I.n t o
a detergéﬁ?qggﬁﬁfﬁggﬁﬁ gﬁhﬁﬁQ@VWﬂ$¥?%8f V?ﬁ@?pg’uﬁﬁgallne earth netal salt
of a reaction produﬁyaﬂﬁ%ﬁﬂmwngatmmn1eaﬁ&ma&nmphﬁﬁmﬂghﬁMimg1almb@agt 10

C20- C30 T ARHE TOF GRPRY Caier BiPTE BELn: REFETL 6" or A0 e RBTGRITTA 1o o

| i near ollefkhdviedn bEsS thdhad® ZEhod ardRenaat PRsGein &i6 thaharesn o esgetohdn iS5 nole %

of the olefi |efin of 18 carbons or |ess, and
(2) a hyo‘%’meg%ffr%ﬁat n@??&ﬁg?? SOfOlRﬁ% itabl e Figure)

(2} a hydroxyaromatic compound,

(No Suitable Figure)
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