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 BERTGYT PTELRROS e SPE0g5R g

recept or nodul ators (SER

LI NEAR ALKYLPHENOL DERI VED DETERGENT SUBSTANTI ALLY 5
FREE OF ENDOCRI NE DI SRUPTI VE CHEM CALS FI ELD OF THE

I NVENTI ON The present invention relates to an

unsul furi zed 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

di sruptive chem cals when the effects were quantified
on pubertal devel opnent and thyroid function in the

i nt BENEARVADKNLPHRENOL DERIVEACKETRRGHNT SHESTANTIALLY

| NVENTI ON EREFeFENBOCRINGE DISRUPTIVECEENIBCALS! t ai n
synthetic and natural chemi cals nay act as agonists

or antagoni sts to estrogens or androgens and nay
i HEd A eTHE INVENGIONvays with the action of thyroid

;. such d b | | ed .endocri
e R P SRR o iR S AL Bl
Fubdtantially Hoack siedl ghH chainSnoR@bLdIFH Aefil. ARG edultin \Rrab@f ¥hain

thereby altering the body's ability to produce

H’éﬁef‘ﬁﬁﬁgéqdlﬁl‘fﬁ wis qterinegfokeskbstansializ fise o6 endnsaine dismpsive
F b th n tration .

N e e

dustiopioths iaac joadniledtmgsratogens share a conmon
mechani sm of action. In normal cases, estrogenic

activity is produced by binding natural estrogen to an

b?a?? SePhR WE@I hidhi n the nucl eus of the
c%?e;f(ﬁﬁ' 0 g\?/reg by rlgﬁscrﬁlrp anal activation of these
dbereps direailag eVilenceshataerthingynthsticipidoisural chepriefenmiay act as

nornmal estrogenic activity js supplanted when )
é-hkmns ang, gqaﬁgnterfere 1n multiple ways

WARIRCIdRh 0P ﬂf}&oiﬁ%hﬁ@ﬁés%hcﬂ%o@?&rﬁg BN B8 cAIMRMA e
natural estrogen is present. milarly,
dintupéss. oy endroplactidectine disruptosckananiniiy oe bibok chemicals naturally

| SKuptors {ch bind.to, 3 Rs . hut which do not . )
Blpd @ﬁ@@%?gﬁ‘%ﬂw asringthe g%ﬂg'mbg‘&yéppw% grmgges, interfering
Rah WAk aysahes&Nravel ﬂﬂ?édléls‘l thSEIRC bk Q2B RY& hcentration of

) ) bind to ERs, “but

kumeseprsachiye hemongtreceptsirs.ul ar responses that differ
fromthose activated by the natural estrogens. In

~general, all but a very small nunber of nolecul es that

Bidvdrih©dishptord bl igiBrad 6MRg8E shvtld Qin8bn htBhare6S BF HitRon. In
as either estrogens or as SERMs. 1 Exanpl es of
ROTIBEeAS e CERESBICI a0 VigY Supdused byrhindingnatierel estrogen to an

%ﬁ?g@r‘%ﬁ%ﬁ?z@ Bwlzigﬁlg Fl%éﬁfsﬁlc%%%g gelﬁifgﬁ&pgd g‘y &En%%lsl tional
activation of these occupied ERs. When endocrine disruptors are present, normal
estrogenic activity is supplanted when endocrine disruptors bind an ER, causing
transcriptional activation of the ER even though no natural esirogen is present.
Similarly, antiestrogenic activity is produced by endocrine disruptors which bind to - |
ERs but which do not subsequently activate the occupied ER as well as natural
estrogen. Finally, selective estrogen receptor modulators (SERMs) bind to ERs, but

subsequently 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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Hexachl or obenzene (HcB), Pentachl orophenol (PCP),
2,4,5-Trichl orophenoxy acetic 5 acid (2,4,5-T),

2, 4- Di chl or ophenoxyacetic acid (2,4-D), allcylphenols
such as Nonyl phenol or Octypphenol, Bi sphenol A,

Di - 2- et hyl hexyl phthal ate (DEHP), Butyl benzyl

pht hal at e (BBP) Di - n-butyl phthal ate (DBP)

cl.oh hal nthal 3
(e SR e Rl ByRfe daubnmn BBl e,
R Petadriuskiighongth PELR) %wﬁm@&a%heﬁﬂwﬁgm uene,

4-Ni tr ot ol uene Cct achl orostyrene, Di-n-penty

&ﬁ%@ﬁhla@e{lmp)(mﬁi W@%typhlpmhm@@c}fmﬂﬁ Tmblpwlabnoxy acetic

RG2S PP oS LR AL R WA
ammtenom«)ctylpham EJbﬂleﬁin&ﬁEl 2@&1@4}@6&91 ﬂitﬁﬂﬁt@ (DEHP),

1,3, 3 thi b
%21(1311"3 B'I’gt e )laglté%vé'l abﬁhalate(@ﬂf)ﬂyyclq@xyl phthalate

A AL 50 LD DB 0,

pi{ 2 ethiy Hilex wlediipate, lendophiengte, BN motqbunmem Nitrdoluené,s

S S DS BEBAEPL DA SolaR B oo

PR aRkKFIRPR B re R @GS snd tAkdeYd, Nlﬁﬁgil ﬁg&eﬂyﬁﬂs&hﬁbi y

are used in 20 herbicides, gasoline~ad
Bjetbthexyladipat, Priethhasdiadipats(DRAY, fans-aimlsrdahe lvis- dafordape,

i arny R TR aad o apBopok ot sci

mmpipphenol , have been criticized for having poor
bi odegradab| lity, high aquatic toxicity of the
by- products of the biodegradation of the phenol
neern .t hat
PR bR pr bt forb B0l BN NI HE Pefedagratiny due
foatireir atsodiation bayetestud enddchias dishptive cbinpbsenie THEEE namely due

- al Egﬁ%henol s and declining sperm count in human mal es

ak estrogemigiagaribeolihess alkyiphenn) epdiel axdgemdationy| | y
g L e

hebicideg sgasblirel ddgitphs micybstnfff; memlmmlaﬂdmss@ @mgmmw litiricating
eni c actlv o] em 97 F
‘Q%C@?V%Sz% ) 10’8641%%11%3166%%?’%% %)ﬁg}}eaﬂle%wlaws such as

- SR&NAENHENYIFEnBE hhvd Beén 'cﬂnﬁiﬁed?ﬁ)tr %9%%pbﬁxdl9[8&$§r§dab1hty, high

strain of yeast conparing the assays
et waiaitydifdhe by-Froducte sﬂtlmsbmdwgradat[mdof thaphequi pomdon, and

iR BiofroREh cBre ol R hefhucu Hal poi anopree sksite

S¥md §i8diB@have sAGWhYRRBIPRE Bifks eRfdehi B8 IMRAbRIRA el
phenol ring with 4-tert-octyl phenoaﬁﬁ?y car E 01mngsperm
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 assaciated with estrogenic activity,

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

~activity in an estrogen-inducible strain of yeast comparing the assays with

1783-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-tert-octylphenol (8 carbons
2
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- propy

al so naned 4-(1, 1, 3, 3-Tetranet hyl - butyl)-phenol))

havi ng the highest activity. Routledge et al., tested
various al kyl phenols in the assay and i ndicated that

al kyl chain | ength, degree of branching, |ocation on

the ring, and degree of isomeric heterogeneity affect
t oo bamel #¢1,&f3{3-Teeamgthycbutyippharnl)) hbiiag tiee ldpkest activity.

Rt & 3, iea vabus S iphatols ehsssongibmaisated et alky
dga®f hPRIdad¥edbidRal B 1WchPdh Sffhe HALOMRL CF%E&EHPI meric

anal ysi s identified 22 para-isoners pecul ati ng t hat
ahdterogeresty sffacithebindingedfic emsiyrbiut svas act dblé toydraw tarstrutture

S S i S ST L 0ot
t dbt&hﬁﬁedl%' Eh FQORof %Qse&{r%ato\)%ébhic%na@is@ G462,
999) en h

240- 245 ( 10 found t hat using human estrogen
r Seeprdsaners feecridtinp thet albisetersgvaild abkidveisemidarsictivige without

1] t he.nunber of , alkyl. carbens was nine
SRR S 0 RGeS S PR R igements of
iz liotphyeh @l enbind (ovesttoger réleplos DRI B HiScHSAE 62 A 40¥245 (1999)
avai | abl e. and whjch did not contain any n-nonyl phenol)
waEndihgbwhenyusinghymgan gflrogen resPRiPISHEA6FCePDs b frdiadphenols

ab %Al R q NN glggtghg ﬁ?g@@fﬁa&%%ﬁﬁ %ﬁtg@;{ﬂﬂ%s%@o@ia et

as noni orontc sur ncern over

@by ioted then bahcladdhhieaionplphemd ohixoire bl éamead (comyttcasielly

al kyl.phenpl s. has, | ed to. governnental restrjction on
BreaiBESHE i 85 a coHE iRy G- AR 51 AlmagkAr agie as

- \ORdAMeNoll Ndustrial restrictions in the United

Statés. Many 20 industries have attenpted to repl ace
t hese preferred al koxyl ated al kyl phenol surfactants
and q5anched al k

Lt hy, al koxyl at | inear | pripary and .
Sty S B SRRl 8h ERSdad wiiely e o dotoronic
Wiifhet@d9 'Conberh foReiMB eBvirddididl ahd RehlthARfact JTAR&B 2B xylated
costs. Although the predom nate focus has been on the

alkzinhsnelp bps led ihaxsermmenialypeiriction gothe wse of thpseomirfagtents in

[ ol Ly i.th.the
S3008 1 00 M55 BSTRRUOA (B BEL TR i T bt
irlusieies biterttenpiqiao eqiiscctibesepedfentd slkobylaed alkyiphchslt
have sim | ar_or inproved perfornmance benefits with
F@&éﬂé’és w @@%@W@tﬂﬂ hipgartagd brgnsheHKRldrimay and secondary
| . B H .
SRR AR 0 183 BEAGES Y ab Ol O T,
preoqayédecrstst Altheughathel ptedbmanty focaniasibieemoh theedlkylbBérodn

ith . pro ne tri.nmer and separation of nony| pheno], .
OB R ppisplitprotlp aspaB e CampaA A grimarily
SRR AR MaRbn IPIRHERNERR! remlifils ARES R)ef})éleup&ﬁgxoéqmp onents 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
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. Tetrapropeny! phenol
prepared from propylene tetramer has been widely used in the lubricant additive

3
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prepared from propyl ene tetranmer has been w dely used

in the lubricant additive 3 industry. Tetraner is a

cost effective olefin to nmanufacture; the highly

branched chain of 10 to 15 carbons with high degree

of nmethyl branching inparts exceptional oil

sodustyiy| Tdtyarzan ds a:cmpafféadjiivleioﬂqﬁn/ﬁotrmnrmlfa‘q:am,dhb highlyulaaeched chain

dd d . h | d i
S FE by et P ERR L st PRy s BPASS pireRiors ol
BR8P gﬁ@&(ﬁnﬂéﬁbﬂﬁ? WQﬂ‘lQﬁH&‘tdlps%hﬁﬁe R@ﬁbiﬂt‘é@&tﬂ‘v@ Eomponents

lubricating oils, comonly sulfurized alkyl phenate
dl;tdeﬂgphﬂml déFoved froas pepyteg tedamer Eﬂqsenmﬂamshb@rs iplaanat e

A e e e

@ﬁéy@fnmme b PalS adta RS HéxeS RS BehnoRed ﬁ&n&'é'dfew%%éiﬁﬁhave
al kyl phenat es of high basicity alkaline earth neta

wheraien seme degirg of linpapalefins derived from propyl ene
tetramer. These additives are prepared by
sul furization of an al kyl phenol, neutralization of the

$IJ$ frat iN& G, GE6loN plieiaks piepmrﬁgldeta{g&wdwpers@ﬂf ztdahtbs&s ®ased on
t hen_super-al kal.i zati g

and n carbonatign of th
spfEIzed éllgmﬂatemféaglab@%@%éa ling el metals, rheren ‘he allyl

B Rl drons S he Witefler MERDRGRNG S HabRRH LY. |
khlSurizRadn oNasalkyipHahd], 3e8iralizdtidh ¢f ﬂﬁ%ulfmmd@ﬁﬂﬁh@ﬁlwﬂh an
with the latter disclosi nlgﬂphenat es derived from

Atkaling carthdyase, ppd Hien sHperlkalicalden By kayponwdiaa of ﬂl?sqihfglmg earth

L

aleyiphehte @inpasiiona ateydgetréid for exanipdéedUish P@fL(Ndso3 ,C1%,368;

9,3%36@w b R LR 8100y AR ol s eure
%?cpbrm&%ﬁ(ygﬂeﬁ s %gln céu%ﬁéﬂf'&%%@taﬁé“ uri zed

al kyI phenat es deri rom I'Kyl' phenol's friom i nternal
olefins, and thus are enriched i n m ddl e and skewed

Qé‘o%aﬁ Rns-sebsSiseRoss BRGH G Ebesnd St dloniebls gerived
dﬁlfbﬁldi@%hh&ﬁgdqﬂ GRfdon all%/"l_’ sﬁisﬁf%n%%a&%d&o fﬁ%’ﬁh@ol ring

Iar egree of quater nar% carbons.
#

B, ﬂzﬁllﬁngé EO%H% ISonderln [pFokasNos. %3 lﬁs'ﬂ@mdrﬁg?’?&'éﬁzmg digected

BRSSP bR o e olotins,

dr@aBd 416 etk P efiddle aRd SRR ithE MR eI F-atitof these dlsciosures the
strai ght-chain al kene and phenol, 30 with sulf

alk W 2roups meayrqontaie e rze pertion of tisvhstiinted angd éetﬁﬂs‘ébﬂ%ﬂe‘i garbon
ct t [1ing off water

EEEO B Suls hER LR et inshidEDeBbB 1 i Do

subsequently treating the reaction mxture wit h car bon

di oxi de to give basic . )
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,
with sulfur, alkaline earth metal compound and dihydric aicohol 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 alkaline earth metal phenates, and further subjecting to overbasification
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sul furized al kaline earth netal phenates, and further

subj ecting to overbasification 4 using a sol vent

cont ai ning aromati ¢ hydrocarbon and at | east one of
nmonohydri ¢ al cohol and water. SUMVARY OF THE

I NVENTI ON 5 The present invention is directed in part,
tusingra ol vens cdntdnhmglandrn atdoait yidneracteineahd en teastahe iolf imomohydric
d?ri ved primarily froman unsul furized al kali or

A9e8P1 M BYFR h netal salt of a reaction product of a
hydroxyaromatic with a predom nant anount of a |inear
olefin. The resulting derived straight chain

MdiMMARY QEINHEJAYWENTHeNer mi ned to be substantially

free of endocrine.disruptive chenjcal en the

JiF erven BT atig an e FeatetiB prt sy beryely MRES i dRsreen
A0gitive el Prithgilly Frdn fn L@l A RCAkd ek Befe@PR nfotal salt of a
rat. Thus, 'in one aspect, this particular detergent
Eeastipe e riiaduidrofyeromatistwighs prdpwinanbgupye of uagwa@redeﬁn-

.for . . X1 I ' .S a
P PR TR RO NS U BAIAET
auttially fred odeddoefiné diriptiat tignivals odeh the efédeek Wereuantified
det ergent. conprising an unsul furized al kali _or

arpabirHé deeslenment adl thyspid fpctiop ip Bdntegiiupemitefemalsrrat. Thus,
§rilgneaeﬂp9&t qﬁs%a@?ﬂ%ﬁig@%égf @?{%&%{1@??&9& tiodVPHiEh Require

greatef than nits a llnear

RN c&Biffevisafop hmrohafanrexpeduessei n | ess than 10 nole 20
% of the olefinis a linear olefin of |ess than 20
carbon atons, and wherein less than 5 nole % of the

ohed, WRclotedlsaNahechinb Bl oRIp8EitiBn €bmpasig@r bons or | ess,
and (2) a hydroxyaromatic conmpound. Preferably the

| i neag) oingfor pmiosnieranvedofflnineatihg viscogiiymend zat i on of

et hyl gne,, . These |inear ol efi.ns ga e prepared in
Such BT dereR oma Ry tray st alkan o RS fag Betal salt of
2eeadfiopli@dtadrol efin content. Typically these ol efins
contain a m xture of even. nunbered carbon atons cut

to parti culldenleferhaying 4tdeagell easbpn athims evigTeingzenter than

B oL S Ao R oo P

Hhfahd elgfinisd lindan efedinroNMésg ties 2 @rteandings,fahd WHehen less than
ggll nerizati og of , ethyl ene. These particular cuts can
R

Qe afdhe olelin dcbrapgicd chgin o ledingf 18qarkome gg less, and
di fferent %ﬁﬁmggr&gaﬁm%oﬁgg&dm thin the desired
2 inh on

range. Thu aspect, preferred mxture of
al pha olefins is a mxture containing a nmaj or anount

mtfecy thedinearolafinifdeaived Gbirhe olifomerization of ethylene. These
linear olefins can be prepared in such a fashion that they may contain a large degree
of n-alpha olefin content. Typically these olefins contain a mixture of even numbered
carbon atoms cut to particular fractions if desired. These Cy9-Csq cuts are preferably
mixtures of Cz0-Caz, C20-Ca4, C24-Cas, Ca6-Cas, Cao4 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
number cuts within the desired range. Thus, in one aspect, a preferred mixture of

alpha olefins is a mixture containing a major amount of C,g and Cz; n-alpha oleﬁﬁs. In
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5 anot her aspect, the al pha olefin contains from about
60 to 90 weight % of a C20 to C24 al pha olefin and
from40 to 10 weight % of C26 and C28 al pha ol efi ns.
Anong ot her factors, this invention is directed to the
surprising discovery that the 5 particularly clained
%b&bgﬁpbctﬁdﬂialﬂhﬁ&iﬁhﬂbo&t&iﬁﬁﬂdnﬁ @byut G0he 90 @mﬁ)glﬁi% 068 Cyg to Caq
contai ning . such have reduced estraogeni c an

Afpha_olefin Byleiom 4Qde il § wejghiient Gassad é@alpha %Ieﬁ%dl fied
version of the toxicology screen test referred to as
the femal e pubertal assay. This assay is responsive
tf‘cmeugjcoiheri faetoen tipoinvtigidnas dirbeed mnhe) sluptisiug dandvery that the

cri ne systens .and ef.ore can. be use
tpa a@wﬂ% 3@8*%@}1 ?ﬁvﬁlh‘b"&ﬂ’?&s"c%ﬂf m@fy terompesit lgrwntalmng
fsh@E hebe RBLQLEI dsEe i SirPinkiV.EstioREME Gatkvity WR&OLdised Ha

in one aspect, this inventionis directed to the use

ofods@édivaigoe p@énttomd@lﬂgy sacandedt irefexted o 45 tht Gnegle pmbehtal assay.

3n oi | .of lubri catéag Vi SC Slt to,form tubr ng.1
iy 3&6%‘8 LFPPRSVe R afasTReSafpemts fon e fenradpofiye and fiyrcida

eRddBina k plerfisi &Yl thbRFore LAELE FRGS uétbﬁﬂmb WHegHep Eéﬁxﬁ&dxdb)ﬁre
a mamali1an assay to be substantially free of

ewlpbatiphe fige of eptocuee @hmlﬁgc@mWas‘kccprm@glmm aggget, this

G i bR o 4B o BbERly Qe o FRPRERY 8% with an

- ditog heihtimoetkddsite t@fﬁﬁﬁl&ﬁﬁlﬁlﬁctall@g oflcoBRfloBiion; wherein said

substantially free of endocrine disruptive conpounds
SPEPes piifer el aied @‘é?r]i‘tth@o%rcp@ﬁgﬂﬁo%@l&mﬂn byra mammalian

R e ST e A SR ol T (o8 g
cdatboto the osesof alhbrieiting gil@am@osmhmnomﬁﬂsﬁg amoll ef Wboicating
the olefinjis a li

f :
pseesityRng af@feﬁ%ﬂnéag ?‘%ﬁrc tesazsa? %ajb%gau Sreaﬂ'ga y erf 0

: %ddcﬁﬁédfsﬂ@)ﬁvggo ?1:319{?1@ WhQER saAN 1S BoRpHER S shﬁ?ﬂzetﬁor

nole % of the olefin is branched chain olefln of
vesuborigedoatkdleasylkaimg caah mwtd yalt okyeactie prodedmound.

Thus, in o t, t he t er gent sul furi.zed.
yoranot hetl) aBRe havit o Geadt HERoareatoR bGP s o
@teh@w%nﬂtth@aeﬁﬁ is ZBnRNAILCI ealphSblefh, \Qlihrgﬁrle&%an 10 mole
det erm ned by nunerous assays khow in the art.

irafithe alsfip is 2 Heeas olpdip afdesa tandiOeiarbon ateraayand wdiereis less than

N e e S A

di sr urJt I on(2g amyldRxFR@aiatie dompovrd] TRUS &5 6nd Aspeetithe d&ergent is
vagi hal _openi ng or decrease I n . body %ﬁht at sexual

Zed- ilo pret apqElise 2o e deteraRng rsumsul@m s dhe detgpmipgtion of
&fﬁ‘i arfh d
SRRERAER b barbhd ARG BB RO aré?%%?ai atay

Prefondtly, thd heay lstzr mmymaaml besay suaihitais fthes i fibelt ey apubertal

he severit
&evelopment asszy %n 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
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.
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endocrine disruptive effect and thus reduced endocrine
di sruptive fornul ations can be predicted. 6 Severa
branched chai n al kyl phenol derived detergents are
known or suspected to act as endocrine disruptors.
Thus anot her aspect may be directed to a process for
reducing the endocrine disrupting properties of a

St PP LA e B BL e delyacibyes Epetgh P B RAEHo 5

OJS eﬁﬂ@&ﬁﬁtcﬁé}uptﬁfkd?ﬁﬁd ARtk a5geet mAY beahesarita d[WoE&s & educing
cl ai med detergent additive, further describ

dbapatestine Bisrupibing @romoRRaof E@@E@@R}oﬁamo@lﬂo@ﬁumﬁe for use in
As_used sikon_ "endocri.n
PR bapbghnl B Sarl R bR P PhEPE B RRPRSRLE
repgodridiel disiupting detergrd it the c&)ﬁﬁé&&éteﬁg@nﬂhﬂﬂttiv@uﬁ@tﬂwr ddieribed
endocri ne s stemthat regulates reproductive
pP GeBReRRt birghoveer m " al pha ol efin" or "1-ol efin”
refers to a nonosubstituted olefin that has the 15
doubl e bond in the termnal portion or 1-position.
DEVAIBED DESCRIPTOONQF STHBINVENTION2=CHRq where Rq
is an_al kyl group. . The term"n-al pha olefin" refers to
41 BPH sreth B eRPRo aroey digaver R 2 FemROondwhych disrupts

%bhﬂél rE5AAon @4h % BfadeRR&Y "silelrni-, fLﬁ hﬁHf&ﬁfa}}tﬂé ﬁfhe_ ghgé kydtem that

refers To a disubstitute al so ca
végwdteskepedotiefd procaskeat has the fol | owi ng structure:
CH2 =CR8Rt where R5 and Rt are not hydrogen, and may
be the same or different, and constitute the rest of

trine té?hle'fa![ﬂha LG ?«oléﬂ'n@ oAb Y m@ﬂo%ﬁ‘l?éhﬁﬁ&i Qfeﬂgtthdt Padthe

met hyl group, and the other is not. 25 The term "base
dowiie bondin tBpltermatad pertivo of heoaitwunThaythdva siee otjoiving stutture:
9, Pl igra n one gram of sanple. Thus,
@dﬁ%l@ﬁﬂ%@} ?f_')ﬂ@&? Prore al kal i ne products, and
therefore a greater alkalinity reserve. The BN of a
sanPI e can be determ ned by ASTM Test No. D2896 or
ARy tesmnn aralphpplofn wsferplonnedphtacole B asTdrscribadmboy e By s Bacar
E%rl earth al kyl phenate" refers to a conposition
o) 'sing a diluent (e.g., lubricating oil) and an
al kyl phenat e wherein additional alkalinity is

The term "1,1-disubstituted olefin" refers to a disubstituted olefin, also called a
vinylidene olefin, that has the following structure: CH; =CR.R; 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.

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.

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
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7 provided by a stoichionetric excess of an al kaline
earth netal base, based on the anount required to
react wwth the acidic noiety of the phenate. Enough

di l uent should be incorporated in the overbased
phenate to ensure easy handling at safe operating
tpeodediby b e®ichionlditic bedess 61 Mvilioalee kasie thepih ®aw{ Bised on the

refers to, an overbased al kal i neyé%rth al kyl _phenat e

HERAUGTAUBRE BrTear avith e pgdigerietyed themliengisy Fhoughgiuent should

| %‘é%ﬁﬁﬁgfr‘étyelﬁﬁlg Eﬁtoeverﬁa@fldgﬁlﬁnﬁtg t@Ehsﬁi’@é Qfﬁ&rgi ?‘é@édf@ Sperating

eart enat e aving a
dbopera®@®, or nore. Generally a car bon di oxi de
treatnment is required to obtain high BN overbased

. detergent conpositions. It is believed that this

MeBma 169 dveitiadd SHeARSY RIQH tPin HREBsc D ARElind M@ﬁm phenate
enbodi nent, the present invention enploys an oil

Ihabmg@eBN@@abolE@dglabwtéﬂd 15 a particul ar deter gent
conprising an unsul furized alkali or alkaline earth
netal salt of a primarily straight chain al kyl phenol

deeitatad Higloovdrbged phaiated Refefs ta afd0erbardaliphiac eatiedlkyl phenate
havi ng greater than 80 wei ght % n-al pha ol efin content

Jsiawﬁga ahafrout \PY fp aheat 3%} 8umers. (Generatly a cadea ﬂgfé%@e
r Veg% er(?rﬁ%dttg %Btagnohlgﬁ ;Bngve{BégE(il a&e@t ﬁt @fg ons | It is

oma I'Inear<o
btleved tiea thinfdrinstalvel1bidal diggergouf metat bak. t he 20
detergent contains |less than 5 weight % of an ei ghteen
carbon atomor |ess branched chain al kyl phenol, or

%?Bﬁéeﬂ:lﬂ@fﬁﬁgﬁt ﬂP ggés%ﬁﬂﬁbéiﬂlohgﬁl)?%éfs%gﬂrﬂf Hﬂ?ncatm% viscosity and

substantially f any al henol s havin ess
tlpartictiBr dbtargant@mmmsn@t maﬁmﬂa&aﬂlmraﬁallpacmh metal salt of

R PBiar L P eh e A ihsholed HEfe Fibt Fescti ofF CGio dipha

bR&R navik g%a@ér tﬁﬁﬁm&gﬁm%ﬂﬁh@ﬂ@ﬁﬁ‘ééﬁeﬂrﬁmﬁ #hénb], with the

| ess than W % based upon 25 the total weight percent

nlrovaﬂo@atrm@mwrgﬁmt cohtaingdesé ithypankO, waikbt ‘detf en gBeylphenol desived

Rl BieEok B85 2R 20 b o w e bl P8 ot e

welcgbntajod&msnew tharB®ivefpht ¥4 of dﬁfelgﬂi&mmtm&n oamesis branched
whi ch m:ql_/l i nfl uence the estroggnl c .activity_ of th

el allsiphonLiar salts tregf SeelssbBp thegtriresns isdubs@ntially frec of
L

ors thegpheadlt B sutestahtiniiy freerit gy prefepredtthatftioat thd detergestiwould have
on. o

gnd . _noreover, the format]j rtiar

e B G ek, AR Y1 oot fost (hr 4 Sy psgrpon

f i Redo 6 MY AER¥Mas omatic and form
SRl Eb st kil B
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
conditions and alkylation catalysts are selected to maintain the linearity of the olefin
and prevent skeletal isomerization and bond migration to form internal isomers, and
moreover, the formation of tertiary carbenium ion intermediates. These tertiary
carbenium ions further react with the hydroxyaromatic and form quatemary carbons

8
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8 or sinply "quats". Preferably, the linear olefinis
selected so that it forns a detergent wth | ess than
15 nol e % quaternary carbons, nore preferably |ess
than 5 nole % and even nore preferably |ess than one
nol e % quaternary carbons derived fromthe |[inear

ot ghiply "duagf ePrafekably, Hige ikt slefin@s sodebtaiuat thatan fbrivis las:i,etergent
t hey "are positione ‘at the 5 beta or %?mm car.bo

il lmséhamliamalet%@gafama@f caba) BOTORreRF IR ISR A il % and

t he dro

PP ERLPITR i G Bolcl AR ar it s @b fdnd the
tiRearl &, Preferablgltectients a8 chayiuatgamd thugabty 40 poatlbmﬂ at the
atons, wherein greater than 80 nple % of the ol ithe

bstapr eEOIEIETaenSY Hr%oi%ﬁlémqqthumfé‘?f&@lﬂ&’sﬂe Pogm
Jir%x rgﬁlaﬁ{]ﬁﬁgllﬁ{ehgl Taat 2.4 RERfo tﬂv@ﬁk@aﬂgﬁn&h@m@ an

ereln | ess t
BMdegrﬁﬂﬁfoﬁm@émleS/ Thugrthablefih iDseletel 45 having a¥deastf1G Mbon atoms,

| ef b h ' fi,
?v@gg;n‘? gqelgééﬂlég |n§:) n{le %Qq?ﬁ{gggle |é$ af 2‘hé glgga 0 eﬁgnwﬁ}%rem less
HRhe 0 {ﬁ@F "/g'f)ilmg oSt 'ath‘rﬂeﬁ%léﬁl%f [Bss 1RA2®YABoiRioths, and

prefe ess than 10 nole %of 1, 1-di substituted
mhefenmlesslﬁaﬂx B mnflci &, ntaye prefgrably ftce abtstt Ortg &t moke %, of the olefin

PATLTETN N TR 1 Y S

Erﬁgqtslrﬁ’éle o} 091 G RuRURIED hied bven thev¢iphefomibBalesy than

n 80 weig % n- al pha ol efin content wWith a phenol
il i Hﬂﬂm%ofﬂgydrsufxgtmt@ﬁhabﬁn A preferred catal yst for
al kyl'ating the phenol with the appropriate straight
chain olefin is a sulfonic acid resin catal yst such as

HHQE} t6rephad fhla defergdidt, Afaetiduy&indsr Chlo dll@)tflhlydfomyhrmﬂmuc is

are commercially avail able from Rohm and }—8 o
mieid) 28 AR mmatcriabarhiahy s daryed from thawsagliqn gt Gagrao alpha olefin

E%glgé gr% er Han 80 %@él%ﬂl‘% ﬁ alﬁlﬁtdl@fhpéor}térﬁ%fl?{ﬁﬁenﬂﬁb{r Sfer

erabl ar- excess

LystexryrantuTe pr@i‘ern%d atabyst fomalkydatitg tlee phenoPwith the appropriate
equi val ents of phenol, for each eqU| va{lent f oI ]éé
firaght chpnelelineg 2SRkRP aPdager eyalysiie or

F[#&%? @Beﬁadfwlﬁhzﬁ@ %mﬂ&éxﬁllﬁ?va‘imaﬁlerﬂ'cﬁh !RQ)hIrrhﬁld Hass,
anoun

unreacted olefin reagent. Typically the
Bhiladelyhizo Benessbtnienin the alkylation acaction.tancqeakhelagertiotdfon

f | vent [, h
Sl BV Bl LB AP SRR S AR cn
%ﬁ?&? RNz, eﬁ?@ e&Fﬁzﬂéﬁt? oPphendl ATREICE&IRMALE bleinavich
hénes. he ol efin enployed in the present

umm'utd ﬂwnobmmlwt The fattpn peosossinaximizes snqnealkyinbenpl while

content, .such t the. t h _

B PR 15 emnl D w1 FBHR PR B AR Pton reacion

RITeh tﬁéaﬂ bxtn\ﬁhcﬁft &Rf RKditlddasT 83 whPoradithenDsit homelarsbh yan be used.
reat er an

%xamples of inert solvents include benzene, toluene, chlorobenzene, mixture of

aromatics, paraffins and naphthenes.

The olefin employed in the present invention contains a high amount of n-alpha clefin
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
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85 wt % Exanples of the n-al pha ol efins include

1- oct adecene, 1l-eicosene, 9 1-docosene,
1-tetracosene, 1-hexacosene, 1-octacosene and
1-triacontene. Commercially available n-al pha olefin
fractions that can be used include the C20-24

al -Bbarsence itettacosatl; Rheadcpharepl -ettatssen€adtt Periacontene.

al pha-ol efins, C26-2s al pha-ol efins, and

) C29-2 ‘S
A orrmersialyi availehle n-aphacdely Hreiions Mt A b wod dfclud g Caoas
t O.b N 153l -
BRI TSTpSMIRRE % P S, LA 0 o
Gapipaslyfindtx t Thessalpha ble@ing ervsoldoirget thegveduchhirae Mepdene ® by

et 5 B BRI Tho  Be
l@étﬁ]%l aYinHretotdhd &ﬁfuh&f@iaiﬁ&layai%%ﬁ EL8lefhSina He MBA.

cont a mnor anount of |rnear internal olefin and,
Mrefeeatdpthgscalnfiad mveagsiatively 16w wontentmfsdeylidgonisomst typically

t.ot [ght % .10 of t fi I : j .
APaEr CR sl BB B TR PGP S gica! ARG ofineer
GhfMa o RERGRS Prefdiably coRfAE RESthih 8lvetsy, uesd upsntiks dal weight %
straight chain I-olefins froma controlled Ziegler

pdltyeelefiznernplnyedNon- Zi egl er et hyl ene chain growt h
ol i goneri zation routes are also 15 known in the art.
O her nmethods for preparing the al pha olefins of this

i SWiaPleialitha dleTilswde bedyriesdaedinig ehylert thas groatthipyidess. This

dehydr ogenati on of normal_ paraffin However, .t

_ . th
|papdesy Viskls suesamberpd statighf qhath -plgTing et cqptroded ?‘%&“

t echni t i 1 | of i
R0 Fon Bl S Shbif By HRBSHE R GRIEHAL alo
dMnpha inkief irh Othdranstkbds fonprwpating thie atphaefefoms oif this ynvention

skill in the art angd are fle.scr' bed 20.in lpletai _ ungfer
tindudenar Ageking s ped es cafabihg RETIRELT g I BARLHTS:

SESPIRL QiR 1952 BRIRGSE Lpt Ay r e Rer - iiing sochniques to
Previded svicible ApheglefindaBon distéitdionwhhepropedues iopfhe preparation
' d b f . Th 0 t0.£30, i .
R s Nl B ey Wb B4 AR ER0 o
iCH‘l fdet%ﬁ ugaé}%hsﬂéad@romﬁn@hﬁ HRCk RS Bpediass TavinR@l @8chnology,

ntrared absorption spectrum which "exhibits an

-aﬁmsoncb]“:ditinn,ﬁéialk amt Ogoserc fuppleroerdy Bagee pBEOPE of the

resence Qf an ethyl en bl e nd t ; he

Srsengs Byntines i SR TomaRig Spt SRE 1B0L VR EnAH "2
ok, &ﬁ@a@hgg,irgfﬂe%éo di stingui shed therein are two

t%er absof ption peaks at wavel engths of 991 and 1641

cmt. 30
The Cs to Csp linear mono alpha olefins obtained by direct oligo-polymerization of

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 0f 991 and 1641 cm™,

The hydroxyaromatic compounds which may be alkylated in accordance with the

~ process of the present invention include mononuclear monohydroxy and polyhydroxy
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The hydroxyaromati c conpounds whi ch may be al kyl at ed

in accordance with the process of the present

i nvention include nononucl ear nonohydr oxy and

pol yhydroxy 10 aromatic hydrocarbons having 1 to 4,

and preferably 1 to 3, hydroxy groups. Suitable

har el atky laydvoed bens davipgunids, amd:lbnafbeamylém@B hylaexscgrolips. Suitable

resorcinol,. hydro |.ol creso e
|1}31@50XY?W€1%‘F€PBWPE’&A QF%&V@%%?&@@O&&%%HH& nygiduindf,

1ol Breb¥ P hfsd@tteMike! TR Stefdmé8 thylidoR9AbmaLiK ¥ompound is phenol.
hydroxyaromati ¢ conpound used in the present process
will be a mxture of different n-al pha ol efin groups,

ol Al RSPl IR A8 e s

qj?&daﬁﬁzﬁiwe a ﬁhﬁﬂ'ufd Hutiffenat Baphe emf'mrgadnq:tseelg limng aldisgribution
Yamnor anmount of dialkylate is errpoe tﬂR#
tqf@ | gToups a3 epRoaph s FIREMISOMEE, haveyen sag! etIFRIACTS apf nagrow

Ff’{lst%lgllﬁl ngl Fé (Qz!nte]n? Qﬂehyf)gr{ (iilﬁfoﬁﬁ’igr L QRbL aﬁn&t}ﬁ 0% 8ialkylate is

rcularty preferred oxyaronati c
caifieyeddithua e cﬁhlky]latmeﬂ@ssﬁroni' b ewste% ko leeﬁﬂlaalﬂwtl % lod el ipitial

ﬁmwﬁw I e caPl T g Sho PGB
BLAR! e aficIfpBAdIROTIRCHIRAL UBHLIIIO R life Hlafti e

eas nnre pre y at | east
%rmxmlﬁ mhmb teethp phémel riag imthel czthetand @ant pesiddnst Ehus, preferably

nea yl phengl 15 ar t rl refer
theieaho SR BRERGPES Ha Hny 2t KA ARyt B ot Biod MfiFebly at
Ehsbs Ua B hd BB rxﬂfr@ﬁ?d’fé&?éd/at |1&§§9W9% oftth@lin&f atitylfenol
w th the remai nder bei ng imarily ortho substituted.

Timdsxct Faicabplyqrefesed iln@ar Inhsnolis gaver pave eostambaf less than
"%p% Elﬁcrl] %lboﬁ? é\'h ?erzeilg?/f 153@% ov§/t tﬁa% &P\Q & (vﬂ!lﬁh?fe%%x?&erﬁ) g

iNg a p edom na anount

" RrigdpivpoRk e hibRtianel. TaOE, foﬂb bépagt it Merectbdd likh @RAo content

conditions, a_ 20 |large degree of the_al kyl carbon
@}ka(mhemis pHheTain ﬂ@aﬁrﬂm confert isgrepterdbaile §a7q sratent. By employing

G880yl 5, 0 b RO,
ﬂﬁigmdd:grmmiéthy alkarhcdrboxdeﬁm of the dinbyr ofeffn is attecheti @grthpR-position
e

Q%an I
%@Qﬁurrer gugﬁcraref}rtl(?wo S a?gg d%ﬁlﬁl&@?ﬁ?@%ﬂcrygplﬁ %0%* eutr aI [ ze
qhkgitathged?@-myalemm&@muc aecsdnanve speoteapyABIR). Thesdthisd phenol

el b oo i s P oL R et Ao et ol

oxi des or hydrOX|des over the theoretical anounts
required to formthe normal phenate. Such processes
Aumergysimethdds aro ldoren ardthe art to neutralize alkyl hydroxyaromatics and to

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

in a suitable diluent and commonly with other promoters: such as diols, e.g. Czto C4
allkylene glycols, preferably ethylene glycol; and/or high molecular weight alkanols
(generally Cy to Cig, €.g. decyl alcohols, 2-ethyl hexanol); and/or carboxylic acids,

etc. The reaction mixture is then heated to reaction temperature for a suitable period

11
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30 in a suitable diluent and cormonly wth ot her
pronoters: such as diols, e.g. C2to C4 allkylene
gl ycols, preferably ethylene glycol; and/or high

nol ecul ar wei ght al kanols (generally C8 to Cl16, e.g.

decyl al cohols, 2-ethyl hexanol); and/or carboxylic
a@f @we to re, therrrecfr@amprl@m, GHtion rethﬁsvrqdr@hlsrﬁé%ttll@é ig gemove

ALIGR RSB oy AL PO b

I 6111d:ic$1tdlls|s&ﬂaﬂlefdrelﬁ®itﬁhe ab@uerprodesses imuiadonaphitehzndlsland mixed
carboxyl ated by incorporation of car bonkﬁw xi de. g
dprlwddﬁe%rqbbf Rarpki @lreh aseeul { fothiidvdugriiyed ddytion oll
' t ¥59% t
Rl SRR Gl ot LR e Tk Py R cpn e P RELEIH 25% to
ofibodt 65M%ibgrwaght dF ths Bkl ipsoduiot; breflrablytfiven about30%ofo abiolit 50%.
in the final product constitutes from about 25%to
about 65% by wei ght of the final product, preferably
f b itGhatdd RN
R o b, A Oy A L balcs PR process
pcrammwlg the sieps sf (] rteh&alsm%)&l dkylplfxa)ol et am‘cﬂkdlmgaah base in
th an, al

henol
‘}118 g’éﬁ%‘é‘g’g(g)ﬁf iR Pilhe pqlngrglelbqﬁrgg &gns, (gT)ﬁ:g?p%}gg Plssent in the
t B?m ot X%kuﬁ’@ {N'ﬂ:ﬁ aRafRROL haivfhglt J‘@mhﬁ@?&hpﬁbcﬁm "I‘Sﬁ‘ or %)) removing

wi th an al cohol havi ng nt above
(ddyohod abydoh gind ataterfolm thyl pedbibm, pmﬂararbdy by dﬁs’aélﬁtmméc) removing

AN R BTt har G Do LB (B PP e pesutant

(xgédlﬁﬁr»bigneez W&thdﬁﬁlli 85Uk bARREnceMEALKME 10hi)) a@?e) removmg
(opti onal resence of hal i de ions)

r%fmh@l rg@ycyg andl wmrl ong theguasdivmnprefosatdy bwimllﬂh@n T(he halide ions
ref f T, I

ﬁl%clﬁ Moy ng oS lﬁgefanﬁ}q/ep(%ogets%] Qe&%%fg{eﬁgl gtr% écn‘%rdélﬁgh gr%P%e added in
Ghe fdransf amhh@ﬁuﬂi&&ﬂdlﬁieaﬂ ﬁi&iﬂallchloridhseSLfdhramcaImmﬁhﬂnndmr zinc
chI orjide or netal chlorides such as cal ciumchloride

lofi{d§c  chl oride. 20 Anot her process for producing a
suitabl e phenate is outlined below The |inear
al kyl phenol is neutralized with an alkali netal base
aabtloer paocesd foabm'cmcmgratdmthiﬂe phermtais odilingd bieloot. [The linear

1Bl mols abdt DT Rub it el sk and et A Bhiise in o

Fc’rfi'lhkﬁtwﬂ hi¥ally, Sh&QE hfdh1 ¥hsestaRend Yyl @l oRRER 08 hydBRRIS of the
al kaline @arth bases include the oxides or hydroxi des

@ikahcmlali«ahma earﬂgme@ﬂ GFartidudariyprefensd ere the dorldng metads dhese

TIIR A CI N R TR A

to?@tfr@rﬁfum |aﬁd?rﬁﬁ1cﬁl'§?@'dif RERfum bkidB, ARGuH Yly@FFxi®, ndagnesium oxide,
preferred w th slaked |ine (cal ci um hydroxr de

b
enbeundyiisoviics iad mexiures thareed. Iysnerarahgdimest, imepad felgmite
ESZ]l%th gr%elgiyﬁg'hsg%%q%t rgé (caﬁlumn?ry Yoxld® 5 Bé)mgparqﬁhﬁhy 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
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 include 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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sel ected fromabout 0.5:1 to 1.1:1, preferably 0.7:1

to 0.8:1; the nolar ration of 30 al kaline earth

base/ al kyl phenol is selected fromabout 0.2:1 to

0.7:1, preferably 0.3:1 to 0.5:1. To this mxture is

added a O to C4 carboxylic acid, suitable acids used

i acetiniasidshigpure.Nolaypadeidubartyi prefesred triotar raiopl formic aanidacetic acid is

ot £ 15 100, ARy Betviten Be @ bepind el RSty 1:1. The
Péeﬁl‘)&fy‘i‘i@a}ﬁd@ aEtoe{s'i‘}aﬁsi%Pﬁéén%f‘gssisaigg Bt dnSreR 6 F Sl X445 8nd/or the

na particularly preferred nolaf ratio of formc )
adkelirecatthdaseasiftbn g miherelnedgent to ancorgade teagprtePuitably qarboxylic

bet. n,0.5:.1 and 4;1 _and t pref Ly L1, T

YR mPenorp e o e MPuFR RopPArguRd 81 vle bistt mffSraply from
to.omsften.16f1 al kal i bases and/or the alkaline earth

bases froma mneral reagent to an organi c reagent.

Sui t abl e carboxylic 5 acid/al kyl phenol nolar ratios

' fr . : . X I

£ B PR OB R barfed B d Bl oo BB E TR kbl of
Classt :1 80F Oupreferatdy Suie?@fall%’lﬂ, embﬁ‘lfo&t precsralily ef le&:gkms)" Of The

at east 150 C, prefera at_ least 215C, . an re
prressErcapreruged gaduallyheloveatmasgherts 19,05da o disfis ofkiie ater of
948! quc&gingy b HB&PJTE%&& ghgufar %nﬂﬁ’cté’d Sithé hbshde of any
the water o eaction. Accordingly the neutralization
sdobwehtithbemeyp fictucireakebnopdweitiabaendefotably) the mebsuemis reduced to

that may for n eptrope with water. Preferably, the
Wé&@l{?ﬁéﬁﬁ@ﬂ%ﬁﬁ&@ﬁ*ﬂg@s)-no more than 7,000 Pa (70
nbars). 15 Preferably, at the end of this

neutralization step the al kyl phenate obtained is kept
fRyefezably et thednd of thix sewalingiohistapshe allaylphenade obtained is kept for a

t I f I t 215 C. d {

SPRRE P ee¥spedies Rberr B wnmpediee ! o e 2Rt bl ot e
QGibStuRMlesbule dTdetweelYBIDO 2BH QU.@&]%E'PM{b@&veE@ 6.08136ld f0 bar). More
this néutralization step the al kyl phenate obtained is -

wepferabby at theend efthisweusialization Sm_dh%alkylphﬁl%%hiﬂi@?@is kept for
DSR2 R MR 0 B i RS B e

qBétve@d) 0wad @2 Barkuf fi ciently high tenperature and
that the pressure in the reactor is reduced gradually
bel ow at nospheric, the neutralization reaction is

o 1 .
Er P banebfithe head Bl & Aeinde Rt MER ferhi¥Bliure and tha
tthy Sress@bcini thdireattor saeduced geteinallybelowanmdighieritishe heutialieation

presence of_ the given pré)cgortion of Cl to 4 )
EeACHOK i Gagriegeqwd wifhout the peadsiordd asglvet Biphiosms g pzeofrapg With

; Tt h _
S50 56 PN U B Bl Y0 sty e prence
of the given proportion of C; to C4 carboxylic acid , it is possible to obtain a sufficient
degree of conversion of the alkylphenol to alkyl phenate which determines the final

metal content.

CARBOXYLATION STEP

The carboxylation step is optionally conducted by simply bubbling carbon dioxide
into the reaction medium originating from the preceding neutralization step and is
continued until at least 2 mole % of the alkylphenate to alkylsalicylate (measured as
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30 CARBOXYLATI ON STEP The carboxyl ation step is
optionally conducted by sinply bubbling carbon dioxide
into the reaction nediumoriginating fromthe

precedi ng neutralization step and is continued until

at least 2 nole % of the al kyl phenate to

alakyyiRalciclyy potent{omaso dedrmainatidi. & avistiske plaae unddyypressure in

d
Rt Lo pr @y desaboiain of Srafbyite i iebas PR df ey, the
qbadifdf i@bdodusl 'aPé/ { Rl Rrdthdlorbof®Bn 156eket A Ys addhider a

reaction Is conducted at a tenperature of betvveelg 150
qmdssmovammhb tangeof flomphessaimesgtictinipnessine te 4k d% (15 bars)

om aboye. at 15x105 P

o PO 40 SRTDRTE o] GO RIoD S gredofmiia P ehbloyed
GaF BRNH Ak B phshRPsdli. predoni natel y enpl oyed for
al kal i ne earth phenate salts. FILTRATI ON STEP The

purpose of the filtration step is to renove sedi nents,

Lt y un-reacted 10 netal base and/or
?ﬁgz%ﬁpﬁ%@% ci um car bonate, which m ght have been
FoepRtbose W tHadilirigoDétas Bdb RgnGteaie8imenty) dndvparcibulaEy un-reacted
cause plugging of filters installed in Iubrlcatl

angtaldiase gad/er crytpllioe calopa eahonats. wihishanighthave bﬂ%?omed
'dﬂphg a%pﬂrg&%@{(gnstep%r r?ﬂvgﬁlcﬁlnﬂ nc%a&dpm i gsfhul% lif@d1ieddn

res I'nv on are
Gemimtihg yilcathior ed to the specific use e.g. engine
oil, diesel engine oil, marine engine oil, gear oil
industrial oil, cutting oil, etc. For exanple, where

U];ﬁ@ll ice jTYthe base oil typically wll

be a m ner a Iﬁﬁgr syﬁ?hetl c oil of viscosity

Sk thatiricatifig mlmré)asmo:ﬂ heed methk besisatiig eihcompesithes of the present
conbustion en u ne 20_en S

GEBHT B renBa R e e S e PR & S rEPTL O P gl
hntiRink %ﬁ%ﬂn@ @ﬂogéas oilOIndiiftAl dilf clkENg ofl, St SERSkhinpf whbrldesired
1300 cSt at O F to 24'cSt at 210 F (99 O the

g1 Prging i, the beserril typisaliie will beia mingrpksihemnemihetis oil of viscosity

R RV B Shll Qe SO BRR Flgine
2Boift eI dibded cdinds valkieh fictlide amadm cugieds.iGrahkiasé wbticatihg oils
ositions. Synthetic oi incl ude

PuiFS Y Do ¥ prHe o SODH130RAN & PrTEIacHESEBUESF (99 °C) the
RS Oy BL BEHG i blEtid Hale sohitfes XD o

are rom tehe po rization oP ﬁyl ene or
formthe polynerization of 1-olefins, such as

Bhadati & e ;‘ﬁﬁwgéf%%‘hfﬂn‘%ﬁdm’ A
SthePoils 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 1-olefins, such as polyolefins or PAO, or from
hydrocarbon synthesis procedures using carbon monoxide and hydrogen gases, such
as in a Fisher-Tropsch process. Useful synthetic hydrocarbon oils include liquid
polymers of alpha olefins having the proper viscosity. Especially useful are the
hydrogenated liquid oligomers of Cq to C; alpha olefins such as 1-decene trimer,
Likewise, alkyl benzenes of proper viscosity such as didodecyl benzene can be used.
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30 as in a Fisher-Tropsch process. Useful synthetic
hydr ocarbon oils include liquid polyners of alpha

ol efins having the proper viscosity. Especially useful
are the hydrogenated liquid oligoners of C6 to Cl12
al pha ol efins such as 1 -decene trinmer. Likew se,

alU $oftl dyetizto egemnfinghudstbe esters ©f bbtﬂlynmhrbaxyldh aindiend/ |

d, 14 Us t t .
TGOS RE aeds £ SR AS Bor - REOE ARty Typipal exarples
ol MR iptcdrhferifirit drraBpri MBI e AL

exanpl es "are dldodecyl adlpate

and pol yol s pi cal
hpﬂé&@?ﬂW‘? @-1'62/ the dike deepplonesers preprast iy maixpires of mono and

0o ol B oS rB0 g T ol Blends of
d)aﬁ@ﬁ@ﬂ%ﬁ/éralfbllﬁcéyﬂﬂﬁﬂs olToRS itralh ByoueialoHa B al oAty

al so be used. Blends of various mneral oils,
Sivaagaogs,dpr example o previde & siven \spasifcen \Gsaosity TaREy-

al so be advantageous, for exanple to provide a given
viscosity or viscosity range. EXAMPLES 10 The
iBXANIBLBS Wi |1 be further illustrated by the follow ng
exanpl es, which set forth particularly advantageous

renoening Ve bp darther dhstraiedby dhaioleyingmiamplesywhich set forth
PAGIRIES & RS HRhh ol DA R LR RAE S o
éhlahupl'mtar@prolvﬁied nd Hindieate thee mreseat invemée, ﬂ&lyia@euﬁotﬁhﬁﬁ@ﬂo
B Rl e o wsﬁgesrtg&%aqg%gé&%zse%z@' o

I
of th |enrhv£et%t| on can Le% Iﬁlﬂ({jéﬁar% %%tﬁgﬁ%@g%hﬁﬂﬁ@ﬂhﬁ%d
senpelof et appgn@dar}mhmsA fevtampinderktaiiding of the 1tlea:nt14mman foe had
roun(f'll ?.%lﬁtomfl aﬁ §g %nglaepci with a nmechanical stirrer,
Hh8 Ay RVIng HOpT AR ##th a condenser under an
at m)sphere of dry nitrogen was charged 1392.6 gm (3.3

nol es) of C20-28 linear al kyl phenol foll owed by 800 gm
Efial@h on RLOP 1OON oil. The C20-28 Ii near

henglﬁ(fkero rﬁtlt%//fﬁ%’grom t h al K Iﬁlaetg%adln fswggrs/ﬂean Stark
%ﬁa&i itfa ddnddirer MdRf b atmdsbhk!re of @@,ﬁh&b g&ﬁwh@&ﬁrgdaan 92.6

1 Ww-%C18 or |ower olefin, |ess -% br anched

§!F16(513r1§01e§’)83fl Céms ltmawlsylmher% fqlw@@d th&OQrgmapf ohesfrpmRLOP

IO P BV OB AL oY Py ppot o

- ORISR, o fIS08A- %@Ja g@bleﬂm ar@PR0 W41} ek Vlefin OMhd G16RE hiktufe

and 77.2 gm ( X ZﬂWOf cal cium hydride (98 %
grandipgd Cotdrpdan ﬁ)d?ns AT @vice RlefReleselipn &8 Pranched olefins,

REPHAK s TR Bhear R LIdAARSand greater than 90 wt-% of linear alpha-
olefins. This mixture was heated to 150° C for apprommate_ly 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 porﬁons
over approximately 40 minutes with stirring, The reaction was then slowly heated to
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 hours and
15
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over approximately 40 minutes with stirring. The

reaction was then slowy heated to 30 280 C over 2.5

hours and then the tenperature was |owered to 230 C

and held there for 15 hours. The tenperature of the

reaction was then increased to 280 C and held at this

t lfgesdat dosl th esord tanpatute @R abhens hﬁﬁﬂs@.ﬁd dgai Hﬁ:ated ta 380° C
atg held there for 16.5 hours and the tenperatu

i i lisredithrepghgopre-hgptgd sy Buchper fumpef; W@mg}g(pehigs 12 filter aid
3
PR AL SIS A S0 B

pre heat ed, dry Buchner funnel containing Celite 512
[ter %Id with the aid of vacuumto afford a liquid

p‘fEWH! containing 2.36 w. %calcium 5 Exanple 2 A

CALAe OF 1'?-57@&@1@ g hﬁéar%llg} O}B}ﬁﬁbl ﬁddﬁa/g‘ iJﬁx%[HéhiaF 48 Aout

nol ecul ar mass of about . noles) is
pi%8dbe 4.41 moles) sadacsd mttrlaeeaqtqre’ihe hnftay la&brlnh@noll igderived from a

o el A eg U R SR oF Rt A ST GG having

Efcﬁ;&h&i@lﬁ%ﬁ% Walpho BlefinRbAteat Rith BtHeoRise Bimilr bFoperties as is
erw se_sim | arggropertles as is 10 described in

serfied in Exanplerle 46 eracios isa fognneekeddelelass reagtogyer which is
f eux
A e A b, T
hséwbxgdlumg pl@ﬁéfmrmtdﬂ gmgtha nehctibe nﬁﬂa%aa ii(s %atgﬂ'l K 66°eC.; $12.9 g of
eat to 65 11 I ) i.e., 1.5 )
ABheCH e (s T 3l L o BOTSt Ol SRS pt ormic
a@fdrgnﬁ ac8fd zgzl@gds. 9.‘38%(&.6 BE ik 1(nﬁxt§re Q adfedR { s%m?&’aﬁne.
mxture) 1s added at this tenp erat 15Tereater,
tihereaer ﬂleanaatmni roeding idnhmt@ldtot 1201 Qloit @tath tehipetature the reactor

PRGOS e B Penerey e S UL bl K en e

“nlit€ogeRiabhOGHBBredd E@ﬁf@l@ HRtstisH SPPREK coftfitddel af thite@berature.

wat er cormences at 'S tenper ature. The tenper ature
i1de ternpasefureols 226ed10i2309 Cripdrhour, Hbe preesisebeing é&dﬂged gradually

PRUE PR, Tultane AR RPRSOFL 0 PEl e B Wit he

FQRGbH Bixtitedh UES O3 K@lﬁ% uh@ér tBe PRYEENY BEIRTItidrHRE The reaction
precedi ng conditions. The reaction mxture is allowed

mst ewedt» ol ke BA°Hethea dhaivaciiamys brakgn yadrsa mtrogen

le is taken for
ana ?gi&g m@%gﬁﬁgf@q quaﬂf %Pgﬁgig distillate obtained is
about 19 cnB; dem xing occurs in the |ower 25 phase
cnB being water), the % sedi ment (% by vol) is

%B?) Fsadi W@YWfﬁlsgﬂéteﬂ‘?éamcﬁBN apQut AS TR emixeng acoyrs ingye lower
GBS U@ bERB 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 1 autoclave to which 640 g

of oil 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
16



The product obtained fromstage A) is transferred to a

3.6 1 autoclave to which 640 g 30 of oil 100 N s

added and is heated to 180 C. The reactor is scavenged

with carbon dioxide (CO2) at this tenperature and

scavenging is continued for 10 mnutes. The anount of

@322 issedtinuedisbiapressep dfS. ixfl()f he (3)5 6&@) rsfmaZﬁ)tamedTbh% hours at
nperature is raised to a aut ocl ave is

éroes bd Peameny of %W@%ﬂfﬁﬂ iy %fatiae Bﬁﬂ&r phel gnthendhe aytgplave is
Pholghia P55 Cana B Sa 0l RSB R JpRHIOT 2,
aeaptortis dfen@ﬁ?gerdnmﬂnnitrogeh |T§1emécdvhmd@mtmct sfchafacgrizdheya TBN

A SIS B ok tedment Ay Bl S Falcy e heid VA mgkOH/g)
¥4t hen purged with nitrogen. The recovered product is
characterized by a TBN 5 by ASTM D- 2896 of 9, a

sedi nent (%y vol) of 9 a Salicylic acid value

SRS s e bR RGBS b SR BB e
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alkyyihehee @b ip eSSk ithi Ake woga bﬂﬂﬁmveﬁmeoafd Bdprepared
invention could be prepared 10 nerely by substituting

girecly by webdityiingyanetos mase reagents deighn re@g@a;ts sgtdenth in these
|
tel? es. ToF gyingél (f R a%m h g{epa? rcgl%gévﬁ‘lc{s gn g%g%% tg overbase

conmpoun ‘tan beusé 0 over

_ dwphaﬁatb icomposifionisn fehis hivesntib® ekl thelBariui@-containing compounds

bar i um cont ai ni n onpou such as barjum
Y s DeEBm fslalr%r%% 3&%@ oxr%p P8 Srifdgcharygy bigagbonate, barium

Bx&'?debﬁ!ﬁ?&r@ anB@, b o, gﬁfddg SharRA bfémléénb%gm%ﬁéﬂé;i}sanum

l'ori de arium barrum nitrat arirum
sulfdte tharinindroratm dior it ealcaing-conthiningaingiounds suvhais weicm oxide,

FEIBRLAN B4 SRR BBt ey s elilis B figiom

slﬁbﬁﬂél Rulchlth ﬁftfa@é? caleRInE] bt k:t"cIr @i@strdﬁﬁhﬁﬂ-é&ﬂtﬁﬁihgtc%mpounds
etc.: the strontiumcontaini n conpounds such

ercrl@ﬁtsmlmmly tydrexide, steomtint oxide, efcprisym smlﬁdﬂ,tstmmlwn

BngRbeitn i e A SRR AR SR BT fiPatium nicite

&tk bhd the rﬂ:%n@hﬁmcoﬁh@mh@ RofipE IR subh §PMbAMd3ivAd hydroxide,
conpounds such as nagnesi um hydr oxi de, = nmagnesi um

BRERSIUTNEYHeSNegRCBlEHipEharae, TRRgREEUNAle magrssium nitrite,

Hﬁ ﬁ%g rnalgneg[‘?Slu pﬁﬁé%@g}’ﬁg% l?m&h%g'gﬂo%wl de,

le}tcﬁ:osuTﬁtE en! The m&ﬁpmﬁi@@ﬁ&sﬁc Seitlls tof tief abbhe-descnbed compounds
above-described conpounds. are. also intende

He M9 dntended; bowenes thehawdibe yndssrioedhihet rhﬁéﬂerme parHiemetal
ok Jﬁn&?&%l ofﬁcpﬁ*?ﬁaﬁlf&dlﬁe ﬁ[\?gg@&to *é'uY ﬁBItl Jeg%,uslte%?lder

purposes 0 S Inventio ecause un cer
o donditfons serme areenorereffeefifeatdegizatie &Iiesxthahlléletdamﬁnn salts
ot hers. . The_ cal.ciu

are presently preferred, partrllg:u ar&y calcium oxide, calcmm hydroxide and mixtures

thereof.
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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are presently preferred, particularly calcium oxide,
cal ci um hydroxi de and m xtures thereof. 30 In
addition to the above, the ampunt of carbon di oxide,
group Il netal, carbon dioxide or other suitable acid
gas for overbasing, etc. can be varied fromthe
XANMPASSA'FBIE EXANRLE®OVe t o provide for corrpositi ons

hin the sco of hisi enti o 7 COVPARATI V
Ehdigettes oransiiel Cos Ci Pinol e sinsalt asseppared
AR&A ale 48 '1&&&{%1@%501 w1‘ﬁ@§ bRIERA @din Ef, 4T b¥8in derived primarily
al kyl at1 on of phe with a branched chain C10-C15
drat propgitene vesckmer i Rerprbyyleda tetrapeoims tentoliowtingeasbon The
d{gﬁ‘\{l ene tetramer has the foll ow ng carbon 5 _

% i on: Carbon Number W % SC10 1 Cl1 18 Cl2

59 Cl3 17 Cl4 4 7?C15 1 To a 2 liter round bottom
fl ask equi pped.wi_th a nmechanical stirrer, Dean Stark
trap fitted pathomNoorbdenser (WeYe an at nosphere of
dry nitrogen . es) of a
Cl2 branched [a phenol foll oped by 500 gm of Chevron
RLOP 100N oi |[¢qhi ST m xture wag jgool ed to
approximatel yp 17 C using an ice¢ bath and then 48.8
gin (1.16 nol e(§1)2 of cal CI um hydbPde (98 % obt ai ned
from Al dri ch [Chem-eal—Conpany ,?as—aée}ed—hﬁ
appr oxi mat el y\q’gi gram portions Wth stirri ng| The | ast
anounts of CHREAEre TInsed Tnfg the reactiop with the
aid of approxXimately 40 ml of 15 Exxon 100N oil. The
reacti on was (heC#lsat approximatély 17 C for
approx| mat e| 2 hnllrc ﬂnr*l fha: hoaf onl o200 C over 3
hours, then cool ed to approximately 200 C and held at

00 PR TR o4 5 K 36O DTS op
ﬁttéd) m&mmonﬂensat alder 38 aﬂmwphera o dtyhetrogaowadchaoged 607 gm

L8 Bidmm s ¢y Sommred Rkt doRovediey S0 igmtChorn RLOP

1609 blIOThis ke Rad S ho! ApRARL K E D Ysitbh fo¥ith and then

filtered though
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 last
amounts of CaH, were rinsed into the reaction with the aid of approximately 40 ml of
Exxon 100N oil. The reaction was held at approximately 17° C for approximately 2
hours and then heated to 200° C over 3 hours, then cooled to approximately 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

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
Distilled branched Cig.12 alkylphenol calcium salt.
To a 5 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
_ 8 _
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Buchner funnel with the aid of vacuumto afford a
product with a TBN of 104. COWPARATI VE EXAMPLE B
Distilled branched C10.12 al kyl phenol calciumsalt. 25
To a 5 liter 4 neck round bottom flask equi pped with a
mechani cal stirrer, Dean Stark trap fitted with a

PRSI AR T A o DR s o

tﬁfammlm@lL@P u9oq§mn Fhisfroixhuwasts beat&DO IGOR Cofor apprexinmetely

hi h d
T8 Teuk o &pyPed st brata 2t agRR R S e yos
?a@déa Aprza; %gl (]flrlél rﬁ@lega;tfféalcmn hh@idd @8k vagincadelesl A‘l(ﬁqcll

es) of ‘cal cium hydride (98 % obtained from

A@r@ml@ﬂi O@nmaeyh ig approsimainaly) 10 gramportaas vathestipring Hieggpction
R Really 0 2904, 6 B0 ndilGnf 864, 90+ L35 & RS UG HEH cooled

61 200°00 @hdBeld 202 AP GraprorehateBt64UrdCThe Feaction was then

Febiod TR AeRmahel S22 1o Aot Mdhar e HAAOL bolitered

@‘9‘ %ﬁgr %"a&%’%'éf d hﬁ‘gﬁ%ﬁﬁﬁgﬁg&%ﬁl@g{?ﬁ%& gﬁ@% %(ff{&éhte w1tﬁ the aid
ol eacmiuch tbQfiotd ¥ aleuy) fohey WHivarpdoduce baaaining@ng&d whbr%é walcium.

product containing 3.82 w, %cal cium COVPARATI VE
EXAMPLE C Branched pent adecyl phenol calciumsalt - was

pIeveARA fveER AR Kyl ati on of phenol with a
branched chain Cl14-C18 olefin derived primarily from

@K@Wb@n@tﬁbﬂﬂamol cFloivan salts- waa: prepared ditometheclkdation of phenol

o R R FCo CORRE AR R 4 Ol OB g e bfer. Too

dn¥ertbid OERdYBSs kcéz%ahgﬂd wifha ﬁ@&l{aawaﬂst&wremmtaﬂc tedpfitted
branched al ky I heno ol | owed 500 gm of Chevron

RithR condcmebmn eT Tiy pnaspRerg o€ dmtr@m wap ¢herged 705 gm

R34 BROAET O & sotadep T el Pln G087 300 b o 0P
AOGIT b TTIB ek thed wacdadsinipprosifaeided @ using an 1ce bath and then
A8t Gl6 melbsh &g.%h?@aﬁ%%&”%% o o Afrigh Chemisa!

OERPHE0dR B ¥bplon el R erp bR it R g Raction

280then heated tal1008WT oeand Ohmhldteatm& genBGefitod tcSZGD% rﬁwrsnvan d
hen coole d held at

Rt 308720 amigoramisly £, bogs aprpncsateddo 280° C
%&flﬁ?}u@m@ﬂﬂelgg ﬁ8d°t F2%.4 hRe e ﬁie? 'bb!ole@% 2§(99@ aftd held at

unne cont ai ni ng a [ter

30° G éorapprowahatelyi Iddubuloe fTve ecactih) was menmobd\m t1 EO% Gand

taiitgreg ];hrgl?g ¥ ucrl';y, ﬁota(fl 58°r 8) 800 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 C;; and linear Cyooz 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 C;; branched alkylphenol,
prepared similarly as Comparative Example A) and 875 grams of Czo.28 linear
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product containing 3.51 wt. % cal cium COVPARATI VE
EXAMPLE D 30 M xture branched C12 and |inear C20-28

al kyl phenol calciumsalt To a 4 neck 4 liter glass

reactor fitted wth a heated Vigreux fractionating

colum and a nechanical stirrer is charged 875 gm
(a,%%;fﬁheﬂgi @8 HeRfib8d fnlBx R0 N qTe kY B IRRGH and BeSRARY heated
similarly as Conparative Exanple A) and 875 grans of

@B 6526 at whadrtid® 158 gl (pHahool¢saof sledesdilivesi(GaOB anpisedded

Th ' i ted .and.th t.i on,heat ed.
ARl L ey LBl e T Sute dr e ol 6REYa rde
(eatihl LheNvBsat@tiger o° Todthaettiiy tHdregitok place@ib@er(dmitrogen

wei ght) m xture of formc and acetic acid. T

h
abnerplior and thandiealrdde 4651 G a9 Ehemies i HERd O rDiiistion of
{ "ﬁ ag % t0 rgg"f S Qkhgecr%%g%n %}%&gﬂ'{g {s}?r?c%gasgd ?{{ ARERA gﬁcﬁh.%%gessure was

rogen turned o

[r sctulally Bdduedy ©f50 mbirebsdlesl The RAcidhaixteectdsdrld at 240° C and

tenperature is increased to 240 C and, the pressure g\%s
il§° C and

GOaraIPrepsie dercle hayrs Ghapeactian iidhen dllovgddoceg
%&é&ﬁ&m"i@ﬁep%%%&' with tﬁég%eﬁ ﬁqﬂ%haéps d[]%iﬁfaté)fs BB doPisting of
nour s. I's t'hen a to

five e reacti o owed to cool
¥8aniGvatatandt WamVeftanorgirsc pegseaced with nitrogen. A

“biphasic distillate is obtained consisting of 10 66

m water and 57 nml of an organic phase. The above

AHRAHGYe prodidt NRIRERA tb Q 3% BrePaltbéi8¥e A1 IRGIRAUSE 1809C and then
heated to 180 C and then approximately 20 grans of
eppioaimately 20 gearg OeR)arban ddxidd (GVeris rddedmivierteagninyies. The

reacti on tenper.ature .i ised.to 200 C. e .
et B rab e S i ah 2005 268 e irvEdS B odd Sg ampporimately
39/, & QRiRlibSde AR e @Y R SThIedlitS RbssBrd WSS bae. e

3.5 bars. The autoclave is then cooled to 165 C and

ahechue soheveooledioshed 2 G and theiutadlateresiupmis padiced to

- BFEphbe GHSols iRt Brlo@ATe b bsPiaiath MoRef I AR J12 prams

bocialit pradiuet whioRls fliaediet affirt b finabprlodhdtavitinthe following
conmposlition: TBN = 118, Ca =4.2 W. % Sal_i”&/é/l idc acid
compssitory BN T 148, Gp prick Wit ebaficylic acigiidsri™ 44 an

AT ol AR L BB

 Bkectedhlkifphehadpment in Juvenile Femal e CD(r)

(Sprague-Dawl ey) 25 Rats after exposure to Exanple 1

and Conparative A -D, Administered by oral gavage.

ment is a nodified version of the

toxi col ogy screen referred to as

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 fo 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 mechanism. |

20



10

15

20

25

the "fermal e pubertal assay." This assay detects
estrogenic and anti-estrogenic activity as well as
perturbations to the

hypot hal am c- pi tui tary-gonadal | t hyroi dal axis during
the course of twenty days of test substance
admnistration. Effects are detected via 30 changes to
the timng of sexual maturation (age at vagi na

dpbaniddp, noswdhgale fanale ela:wrtawsgshwn agkal agey ﬁtat fay getect
Thi
%ﬁé ofggls wi lﬁo@%ﬁgy%cltﬁntg ﬁ?&rg 1 ng%?lggﬁ@ gggl:ﬂgﬁ%fopgc%%lﬁ oidal
ﬁﬁéss paehicyk thdtatt ditectlanpeoi theifaghle gonidsonech qsah(tﬂechkcaﬂbed as
endocri ne-nedi ated mechanism 20 It shoulgg be not ed hi
£iERZeR FUmicsHEPRId Ao detecteddn @ straplapassay ?W%%%'ig‘? uigrgirophic
fefhal
TR Aot HRThER) e LRSI 00l
Ghleariat adssy shvarld detect dbDﬁGdIEh‘ycalqaﬁhat adh diréaslymimngbe &:male gonads
en . mmc

5 SBl BR hebrEs B i "908 PIRT S oRRiEa R AR OO Al

uterotrophic assay. The uterotrophic assay s
specific for estrogenicity. However, the fenale
B@bﬂy,tthe asey icopHudicdiafoilews. Siwhledhuaiegalss2 t fas ofege, within

t the f I d
Hieareigsatdotens Meab ST BiTaRERELE i B wealtibpf PRTRS adn
F¥Bmentl@olh b&fsisfted diTHIRE FaMalks TRRALH ISV €L wase daéﬂnﬁnsd and dose
Suitable femal e rats, 21 days of age, within

velugies weearlepseder dailiebarkidves Aannﬂiw&ecpruaﬂf éwwﬂh a test

AR LA o SRR 008 i

fR&ssh MQlaysesaye Aescpasttvehivicleintpl Qﬁbﬁip dosedywith cHmi erhivas run
were orally dosed wth a test. . conpound or the vgal' c&u%ng

| E%BEP@( itk 6ach @maon@@gﬁhmcﬁlgsxgw Wty obsergeriwice

e h| E%}H‘hgﬂal]p% b8 AR A ]wéii% e?:hrd%g %aﬂ@i #&%%ggﬁé ﬁ?}th postnatal

cont group OSE corn

AHNENID'EPINDY2 S0k i o breerampaied for vaginiah peﬁbraﬁbgri&amw@f

observed twi ce daily durin t he exper ment eriod

FECls A DR G e et et .qsﬁhe #’ER ﬁ'ﬁgﬁl@f‘w g, and body
%}1 @11600 84 on Wda)ﬁer@@‘r\»agﬁﬁl Hhdats Vé?&e%erﬁﬁﬁé"’tﬂé%@ag@%‘f

per oratl on ay ~of ~conpl et e vagi nal

-qmmrfs oveed parformad begianing fondhie dey QMgatgbp@foraa@ naiil necropsy. At

BT A A Bl SV i o
WG SoPfealyls Y 1 ?’F{ﬂﬂ RAhetRE Hcﬁ'ﬁloﬁéﬁﬁﬁ) YROT lﬁ‘ﬁbxme Sf 4).

perforation unt necr opsy. necropsy on
Ummb,ecsfavwe liver pitbﬂwzkadnan dlytodndcaud w.dsnabwengbts e’tbre coliacted.

B SaReEaehoEL YRR er T FBt B ni

Jwbi\gﬁfs; mﬁéﬂ Gyt ¥ a)équz'éiti@ﬁ%y vagifMpRifdraaie, ﬁ@ﬁlﬁﬁ% of¥arsOedtdus and
were collected. 25 Body weights, body weight gains,

ctigancyels lghe® wasemabrer biieg stedsticelmemars, sheh e by a parametric

one-way analysis of variance, (ANOVA) to determine intergroup differences.
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wei ght s,
perforation,

such as by a

(ANOVA) to determne intergroup differences.

1 - Vaginal

paranmetric

mean day of acquisition of vaginal
mean age of first estrous and
cycle length was anal yzed using statistical

estrous
met hods,

one-way anal ysis of variance,

21 TABLE

Openi ng and Body Wei ght of Treated Fenal es

ound Dose Days to Body Wi ght at

( kg/ day)
r@@%ﬁ@a@o 31.8

\Taﬂgﬂg TRl —Séagimal O@m fﬁé Bsly 0 aighionf T
4 096633 72124 50
ombobtE, 1 TP0s 13 100p08% % 1 65| HPgVETe E? b
Conpound of $dayd. 60 Y@@m&l 11. 16 Sefcoatpar at i ve A
60 28.3** 1. 05 104.4 11 (Test 1) 250 27.9** |0.74
96.0* 10.24 1000 27.6** S Bsmi?a 6*+ | MyErali®Bnpound of
. . 33 _‘ 74 ] T0B. 2
: ies% 21) 20 3%. 7 2.06 135.'& gé‘ 29. ].\1*128 2.1%8989 29*
Compound of i®BB1.8 2.04 HB:I&’IID 09 I(Zénﬁﬁafbi.B@e B 60
31.1 2.71 107.1 16.91 gzo 27 1 28 84 8. 25
1000 26. 1**(.2P8 77. 1+*7. p328 und d 55
110.9 14.71 {gggnpar at i VE3£460; 39 6** 1236@: @427**
14. 65 250 24.5** 0.52 7p.2** 1000 _27.9** | 2.07
Chmotind 0. 34 Conpound p34. ﬁ)i3166(5 1 6052131B167. 82
* * * * *
| CoRaER oAl [B0°0,3% 977 | B84 10057 | 1084201100 P2
(Test 1) 250 27.9%% 4+ 0.74 96.0*% £ 10.24
1000 27.6%%£0,65 | 74.6%* & 8.61
Compoundof |0 33.2+£2.55 110.9
Comparative A | 5 33.34:2.37 108.2
(Test 2) 20 32.7+£2.00 109.5
60 | 29.1%* £2.29 89.29*
Compoundof |0 31.8=2.04 112.8 £ 10.09
Comparative B | 60 31.1+£271 107.1 £16.91
250 27.0%% £ 1.00 84.2%% + 8.25
1000 26.1%* £ 0.74 T7.1%% 7 43
Compound of | 0 33.2+£2.55 110.9 £ 14.71
Comparative C | 60 20.6%*% £ 2,77 80.7%* £14.65
250 26.5%*% £ 0.52 75.2%% 4 6.64
1000 27.9%*% £2.07 77.4%% £ 10,34
Compoundof |0 36,5+ 1.60 1113.9+7.82
Comparative D | 30 339%x 4222 104.5% £ 13.85
150 28.2%¥* + 041 68.2%* £ 799
1600 28.5%*% £ (0.92 68.8 ¥* 1+ 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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1000 28.5** 0.92 68.8 **3.96 * refers to p < 0.05

(95% confidence limt) ** refers to p < 0.01 (99%
confidence Iimt) 5 Discussion of results and data 22
The data in Table 1, denonstrate sensitivity of the
assay to differentiate anong the above conpounds in
CEHeafatd intTableOl , dembHRtat AR itH Sffh@?iﬁéa:y‘w defferbMmatd f186ng the
b% sexual maturation. In addition, although not
|4bgveermaprimes inrcapplilitypldesrupiendpcrinedination as gerapwiad &y sexual

BIERAGTR fphamhesR ARt B . Selted e
Tohpoutiddubotesaussd stafistiagllf Signidbarti(h ¥ 0065 bf@OBﬁdﬁMgéS’Qn thyroid
detect perturbations to the thyroid as well as to

repRerfBesspeemaiodi HeHydhus deginnsiratingile philitenbhp pesay to
8 Frrfiignd | HIRREES wel ISP CEREE AR oy

days to vagi nal opening or decrease in body 10 wei ght
maturation. As illustrated in Table 1,

t sexual . > in .
%&W%ﬁxﬁﬁlﬁ%b et Mey high depgges: prared o ¢videncg of endocrine
LA - t of
(Rl ek BE2} 10010R80R S T SRR AR oo oy
eveiigit at sexualimsatuptionrAs Blosteated milabie 1,iuchmpamidndn the control

dosages. .Far_ example, the c arative conpouyn
P pisis QHICTAEBGE PATEeR MG ACHAER ISty GBS AlbpS e o
3bﬂﬁﬁl%ﬁ%mﬁugﬁ§ 5hﬁed%v%n9@§ﬁenﬁ@$rﬁ§e dlﬁuﬁlcliéuﬁ rSOﬂ‘l% even at

ecreasing tends were also noted for regarding the
awsh agellpolosages af ordagmple, thagomphrativp epripeundsickbibitbd a

i,nvention has.been descr.ibed i.n ter of ,various .
PP B DAVt Wil e teh B it ! Ggof Rates, similr
deqERaigabedsthat alks oRidForRghllipaht dRGagsSptastatdl Wbl 0RFaginal
om ssions, 20 and changes may be nmade w t hout

appaRg ing fromthe spirit thereof. Accordingly, it is

i ntended that the scope of this invention be limted
solely by the scope of the follow ng clains, including
&thilevht mivestidnies®eén desedbdd iAltddis of Varidud prefaredtchit@dihdnts,

b s _ ! gdint
R T T S
gﬁli HBAYS MY BERadd {ﬁﬂhbut%epﬁ;'ﬁhg lrloREhe 3hit tiBesct Asrbingly, it is

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

following claims, inciuding equivalents thereof.
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reaction product of (1) an olefin having at |east 10
carbon atons, wherein greater than 80 nole % of the
olefinis a |linear C20-C30 n-al pha ol efin, wherein

less than 10 nole % of the olefinis a Ilinear olefin
of less than 20 carbon atons, and wherein less than 5
ChyIMS:9% of the olefmis branched chain olefin of 18

carbons or less, and (2) a hydroxyaromatic conpound.

2. The conposition according to claim1, wherein the
Lal ph@hdvlrieitingdlsordwitiwedommmgt he oligonerisation of

et hy. t I to claim 2,

ehor b dmg bR SRS A IRERT A 12 Tha

ol eft) nglﬁtezgent'ﬁhmpuﬂnmmnsulﬁm@mﬂ@h@r algaline emﬂanmﬁalt ofa

' al pha olefin contains a major anount of

reﬁgﬁgﬂﬁgucgﬁ al pha olefns. 5. The conposition according

to clai m@) an/vﬁﬁ'mdiaming hdeml fhartohefomsywixdrein gregtarthan 8dsnole %

1 t f 4 h X
of e e CP bR i S B i e & i etni
lingbrefietm. of Bss ﬂiheZ(b@dmostomsmmd ahewindésa ghah & nanky %@ Gheofefin e

e al kali or alkaline
brﬂcﬁ%ﬁcﬂhﬂ%leﬁ;h%}" F?car%lﬂgérﬁ I've agﬁf roma netal base sel ected
from an dRkahidrayardeatdrcoadpleaddi hydr oxi de. 7. The
conposition according to any one of clains 1 to 5,
wherein the alkali or alkaline earth nmetal salt is
2. der i’ Rhedompwitioa acmetdile thaken §ettecteidie hipbnolefin ia dirdied frem the
[ al kaline earth hydroxide. 24 -- --
Olﬁ%%ég?t%l ggthéof{] ‘conposition according to claim7,
wherein the rret al base is seI ect ed fromthe group

3,CO nslj“h%tcxl)rpl 0 108 acco% 1ngg;90 < a1n1 vhheg‘: g?gﬁz}/ (ﬂer:fﬁ%ls ﬁiaxture of alpha

magnesi u
olafmbomte. 9. The corrp05|t| on accordl ng to any one of
the preceding clainms, wherein the hydroxyaronatic

conmpound is selected fromthe group consisting of
4. pherithk pompasﬁeioh etcordingge olani Hotherdmytie alght glefivesontaing a major
anﬁm%ﬁt%gﬁ?? %024 Tgﬁncorrpo& tion according to claim?9,

oxyar omati ¢ conpound is phenol.

5. The composition according to claim 3, wherein the alpha olefin mixture contains
about 60 to about 90 weight % of C,p and Cy4 alpha olefins and 40 to 10 weight % of Cys and
Cys alpha olefins.

6. The composition according to any one of the preceding claims, wherein the alkali or
alkaline earth metal salt is derived from a metal base selected from an alkali oxide or alkali

hydroxide.
7. The composition according to any one of claims 1 to 5, wherein the alkali or alkaline

earth metal salt is derived from 2 metal base selected from an alkaline earth oxide or alkaline

earth hydroxide.
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11. The conposition according to claim9, wherein the
hydr oxyaromati c conpound is selected fromthe group
consi sting of catechol, resorcinol, and hydroqui none.
12. The conposition according to any one of the
precedi ng cl ains, wherein the detergent has a base
No. BN as neasured according to Standard ASTM D- 2896
fro t|n sitio
8. acc*g?%es 0&1% % :1%§drd1.-nr§§) cla?rkﬁr ¢ ¥ ereuéto nep nPfI: S:%ﬁse is sepected fram the
grodecaasig@gtof cddumaxidgynicuat iydgpxale] nagpapos rokude.; matgaemutrg a
' r PE% an oil of lubricating viscosity and
lwdﬁ%%%gﬁ P%%%% phenate detergent, said phenate
detergent consi sting essentially of a |inear
aIk ved fronr n ol efi.n_.having
lléegctsdﬁ—lgg%n&%c oréﬁn%f n,% O recedmg s, Whisrein ﬂgo
hydrmclye“o%tm‘ cotrtpeurs igclautei! $rom th¢ grew co@ﬁﬁln@&@ phenal, phtechol,
efin,. wierein less an 10 mole %of the olefin is
resog&ﬁ‘rglhlggrroqgﬁg T &t“‘ig%ﬁsg than 20 carbon atonms, and
wherein less than 5 nole %of the olefln is branched

chaj ng o S. .
10.00n Prfbelech el 8BRS, HerkTHE nifruiBih comromy e
phe®@f0- C30 n- al pha oIefrn contai ns about 60 to about 90
wei ght % of C20 and C24 al pha olefins and 40 to 10
wei ght % of C26 and C2s al pha ol efins. -25
11. The composition according to claim 9, wherein the hydroxyaromatic compound is

selected from the group consisting of catechol, resorcinol, and hydroquinone.

12. 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.

13. The hubricating composition according to claim 12, further comprising a second
detergent.
i4. A lubricating oil composition having a major amount of an oil of lubricating viscosity

and an unsulfurized phenate detergent, said phenate detergent consisting essentially of a linear
alkylphenol calcium salt derived from an olefin having at least 10 carbon atoms, wherein
greater than 80 mole % of the olefin is a linear Cyy-Cyy 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. -
15. The composition according to claim 14, wherein the linear Cy-Csg n-alpha olefin

contains about 60 to about 90 weight % of C,; and C,, alpha olefins and 40 to 10 weight % of
Cas and Cyg alpha olefins.
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