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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
ol efin. 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 opnment and thyroid
f UDENEAR ALKYVEPHENOL DEREVEDEDETERGENAISUBSTANTIALLY
BACKGROUNPREE GIEENDGORIOH DESRPTEVE CHEMIERSLSg
evi dence that certain synthetic and natural chem cals
may act as agonists or antagonists to estrogens or
B DR IO INNVEBNTIONrfere in nultiple ways wth

e action of thyroid hor es; .such.c ound be
LA pEieL Rsion ) © R LE g PHERIS TR BB
SlibSlaHRA18F Sors st ght 6hah nbineg lkIfhh SMEfEAITEe Aablinglstryight chain
found in the body, thereby altering the body's i
ddtericertypddivsive med @Wﬁfﬁ%é% subistntiplfefpagl onfogingdisgtive
Vlﬁe}lnsicaqé) LR ER e%feg‘%é%eré Hﬁz&lﬂlgilgd toH S)u de@éggplﬂér}t Ghl rE}%m:)id
t it 0 eachi ng rnmone

e concentration or nones

fuREER] Bthe intitd Qoichile fahal¢ tpt ors and natural estrogens

share a common nechani smof action. In normal cases,
estrogenic activity is produced by binding natura

P  FROE ceptor (ER) within the
ﬁ%ﬁ@g@&ﬁ@@@ﬁk&%& by transcri ptional
‘Bledre isdhtremsing etilase toa cupiin dyiERstic atklentealddenicads may act as

di sruptors are present, nornmal estrogenic activi,
JESnISTRA PARERRIS R ASIEMRTBY PT HTRRCRT il L Tl gl wass
&ﬁi‘x‘ HeNBtioh B?Wiii RbHRNRS; &th k¥@bb@shn boeakd BY6dtine

t hough no natural estrogen is present. Simlarly,

dintiptest. Fogeninplacnidviine disupiocthunedindy oebldok chareicals naturally

i sfuptors.which bind. to 30 ERs t which not . .
Bund hehoey by afingdac b iiandtly Pisdbegoribes, intefering
Wiah Wedlays BDkhOgR N ravhl ﬂﬂ?ddr%lé,thes@d SCkndVAteembiRO&hcentration of
receptor nodul ators (SERVs) bind to ERs, but
lpuineeepremthing haniongtrecepirs.ul ar responses that differ
fromthose activated by the natural estrogens. In
general, all but a very snmall nunber of nol ecul es

Ediatrii digriporiRsd ndiRd B g hafCd totdhbe medharlidte of action. In
receptors, as either _estrogens or as SERMs. 1
TRXEAIAEES, BYLIapgBIsAEHERY @M@%}cﬁ' ehbY gingingnaigl srigpeen to an

PSS B B SRS lbcrions
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 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 orophenoxyacetic acid (2,4-D), alkylphenols
such as Nonyl phenol or Cctyl phenol, Bi sphenol A,

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

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

i C hexy! ph ht h
PAEKPSDE =8} 08l Phfe B el S, SR Biovin
(P31yvéhidReited biHeRyR (PUBHERYIVbREBREE bipBeRAOGHEmYNE,

P-N trotol uene, 4-Nitrotoluene, 10 Cctachl orostyrene,

Bexpchierebgnzepn tHiel)aPentadyepphanp h3GH), HAh B @roelmoycy acetic
R IER-m) 2 PR BBl ol AR 1, FRY BRI syt oo

Ndmp@ﬁexlmllaéélct}ilﬁmnpl , Baghihpadled ,((BCApthytheapiphtivdite (]HEH@)
Brvapry Cptula BBPS i B Ry adDAPS it hes phthatate

, s N . n -
ﬁ%ﬁ?ﬁ@mhﬁgﬁ@h M B &B‘éa EBéCE% IQ%HI?)‘H&%@ J?D’(z 4 DPC)

ave Ccrease crufin
B)si;(@e‘ﬂhyihi:)gﬁ)admam Benﬁqphbnc&lndbéﬁtrnbI@ns,réhbiutmleluene

CRERRRERhens, b iralac Hoee): Boien) M5Eite (Prigy, Dibropy!

aiaféarijpﬂ?l, Stﬁérﬁardlﬁfétsaénﬁ&nﬂlferst NeBﬁﬂyKUér&B@@ Wstradiol,

Broducts phenols comercially are used in 20

ethlhexdedip a@a@@ithlhexid adipaio@$A ) frass-didlerdans cisraholordane,

B RSy PRSI B R i i

| kpnyl ates, such as ethoxylated nonyl phenol, have
een criticized for having poor biodegradability,
high aquatic toxicity of the by-products of the

Rh&ﬂﬁ}gﬁgg ?11131 gfbdﬂt:ts @d&E@Q?E‘J}] ﬁ:lvle%me er Iﬁ%ﬁ&d'sﬁmuny due

an-i'ncreasi ng concern that ese chem ca S my -act
teriblelc nisneiatiors s ypitentinl etipcSoendisatptite esmhanemntss Ahisris namely due

th to be | ks .het I decl
(o384 FeaCeteecHn ai‘?;ii o e AlopBR as el depadeiion
&i@iﬁe@ﬁi&b?i}m Qﬁﬁﬁ&y')ﬂz %héﬁd!@&om&@ﬁzﬁﬁztdré’hééﬂ in

unman estrog nPan drogen Féceptors
IBplEcides, @kdl;n,e aRditives diyesteffs, polymer 8ditio ey saitfadtads, intggeating

ST 5 e 00 ST RS
t@(ﬂmﬁiﬁﬁﬂ‘éﬁ@l" hadd bathRAGBRES f&%ﬁﬁ@%b?bmﬁ@gradablhty, high

activity in an estrogen-inducible strain of yeast
a@luntptaiommgtytdf ¢healsys ppsiueiis oA thelbmrie@sadaadm of the ol portion, and

t di.cat ed t hat tr t
(b pLcieuRf 5P it fan B TBrmiGRS RAGH S bt dromtes.
PetdReMcOhAREhEWRARRO B B RS Be@@@dn&iikﬁf)hénbﬁs dddldRclining sperm
position on an ot herw se unhi ndered phenol ring with

counidnthugenyhdecas the® ig avigenss 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

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

17B-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
2
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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
indicated that alkyl chain Iength, degree of
branchi ng, |ocation on the ring, and degree of

i adsremied 4-{iet, 3,8 ohenaicthyl-difydephenhb) hdviue theg héglfesmctinity

3%&%“’@% no abl éftﬁlgw%{aikﬂ%}m{b{sgﬁggagfayaan mét:g%%glat alkyl

tdnat 1LAL8R, d%gﬂ%lo@ %%ﬁhm@slocﬂ%h%%@ﬁﬁg,%dmegﬁe of isomeric

resol ution gas chromat ographic analysis identified 22
patcsegesoitpaidecs fechinding nfficidvay bal way rymbletowsaw @ siipeture

SpEnEeRelfonr it fuaye Redfiles Lot SR APt AopdplantSol o
rR i rRABHSgtfesolRAb Rzl dhydRitefapBic afalbtin diehtified
estrogen receptor, Eur. J. Biochem 262, 240-245

(C2999)-ispmeroipsenlatieg thandhisompmgvandmaet have soeis activity without

t I
SH RO B gele FRERR, Rhert i, Fpthie &L SRURIRY SequlBmens of
parboltyends toltahd toﬂesﬁ*ogerﬁi‘aceprﬂnt&ni L BaschemaRhed0-245 (1999)
chai n_nonyl phengl, m xture of iso

dound the V@%m&h%sﬁow reeepters; the C3 gt%mdmg otJ a¥ky1phenols
R 9[%5{{1 p%g& Xhkn %@? %E alk SPhdnd %vﬁ%me car%on atoms. Tabria et

n- no nol . et hoxyl ate an
ahh;dt@hmadbramm;i@hgahameylah@mm njnclttye of Bdmass (eomiteraailye

: tants.. th
APl e’ 0 Bl Bl R RGh B Puesiag o
hefnyPhegyer nnental restriction on the use of these

surfactants in Europe, as well as voluntary
industrial restrictions in the United States. Many 20

A T BB By R kP LS GBS0 F B

kiRt Ndnbdra @Obleﬁe ah¥ydnniphkarany hedth igpacisiahyse a]kox-ylated
al cohol s, but have encountered. problens w.th odo

plkyberelnbes led &t gevesrmenial rafiEctionen baaee OE%%%Surfactams in

t
B DL ANS RIGAAD A Gl AEHFAAS 1P EE Lifidaldhlles. Man
aslam‘gahm dreRpeedio n‘ﬂﬂamadhes&mdefpnedmlkoky&a@ﬂ amyﬁphenub
ati on ro cts ere.r a hee to
thgarcgwsow% aﬁe ; @%ﬁw&r g f@*&h@f # EPFHP 8i55cqn4aEy
91@8 Is°' éarlﬂ have éﬁEoﬁWe@?%lﬁﬁé 4h %ﬁﬁlg %eﬁ@fi‘&fﬂc& SfoﬁhﬁlQMg, and

negative I npacts. Nonylp and
dmnbasqd qissnAlthoegh the pprdodumze fdgys hmefen lohdhé aﬂ@y@h@pﬁ

I 0 t t
BhaBHEnaad (e meiendRrproREms pope iR R GBI oU S LBy
With el afibf befﬁr&ﬁfctsa RRrSRRRIRL RRAM rHARY bﬁﬁ?&ﬁhponents to
or phendl alkylation wth propylene tetraner and

sépacambivatiofs thadeey sphigmor immevedperépanyre benshit with reduced

negative impacts.

Nonylpheno! 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. Tetrapropenyl phenol
prepared from propylene tetramer has been widely used in the lubricant additive
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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 methyl branching inparts exceptional oil ]
solustoy. | Tetrpmani acanspeiifeciive plefinip tfanufahewre; dhe higblyuyreched chain

| ' t addit.i _ d | ph | der.i .
ot iR yranan b Sl JERRF ST b PRy e AT AT PieaoraFoil
:s&ﬁﬁﬂifﬁﬁﬂid%%lﬂaﬁgflﬂﬁ W%Qﬁl?&biﬂ%ﬁhﬁfe 1888¢dn Wesitit-@ Eomponents.

ubricating oils, commonly sulfurized alkyl phenate
BotleriErns! deTyed flosspopyldayegemer iiasandstynaekas in an

henat.e detgrgents,. hav; | s ree .
PP ot e oG oty faacfes B ShuR g 8 cButlnty sulfurized
@lﬁ(?p;ﬁ{ehﬁlﬂ deRt&nBeTo Mespedsasy tadedbianviesl fieasd detergeh® have
sul furized al kyl phenates of high basicity al kaline
paploedreang degrothel linaar elsfnal kyl group is derived
from propyl ene tetranmer. These additives are prepared
by L sulfurization of an al kyl phenol, neutralization
UfS. Pae NulBfossjoze dildsys plepaiig dutérberanlispatskal dddiveaibeded on

base, and then super.-al kalization by carhonati an of
FUABITAP, Ay BTSSR iy DA S8 iU Tt U cif !

Gl SRS FonbithiRhe Piiafior MESOARRGY S prepad b2
sulfildzSiorRsftan dNodphahol, F8uBHRation pBlhE s8BiFizedradkyiphenol with an
4.744,921, with the latt di scl osin henat.es .
dkplingearth base anf}ﬁhswméﬂ-ﬂifﬁaﬁzl’fl'ﬁ%'?y SHHOIHIGH R alkaline earth
%lastb msﬁgﬁ&giﬁge ShIRG A dSkipehZRt S ﬁ{e@él)b‘iftafbagéd%uiﬁlrized

320, 763 di scl'oses a netal overbase
allayipberiazechadeitiopk ervedescuiledi foe ckangde fr U8 &ak PoshdA 38.868;

R SR AL, R B AR S B A
3 1RealRld brdRhied 213 AheAdR vBNE SulidlzAfod Aty rect ed

to overbased sulfurized al kyl phenates derived from
al kyl phenols frominternal olefins, and thus are

i,ch ' iLddl.e and skewed .aita ., _ .
OB b8 5B L RauP R R bR Rt el deved
fréth GEcytHehb R RnAEhdd ihSUP &8 Clolilied sabiticdty amdhal fotthé plknol ring
carbon 25 atons and thus_have a Iarge degr ee

f )
iqibe tnd pysitior Bomilariy, 6S. Palk Nones, 5150, mweh. 340, 9 2we dlirected

a process I. Lna.over. s.furizedes . -
LRl R BRI Ao gl olfios,
aAQhiOard 3hridHed KOHigdle Whi ckewiamachm e, Iredlbdd these disclosures, the
al kyl phenol, prepared from Cl4_28 straight-chajn.

Ak W EFRIPS AERYDIRBHGD 2 1gge RPNl |t$§}&b?ﬂtalﬂq€aqﬂﬁﬁ%tf@ai>%tﬁuted carbon

nEd _ i, i LbbRs. Prepare a
reag%?%%@%%%u@gge%%@&£@al_ | 8 o'%?s wat er and

di hydric al cohol fromthe reaction mxture,
@g?%g‘[ﬂﬁgg | 4@2%8?(%&%8%@%3}2@({623 fc}rlpgondug}n)go%rer a\éme(} Qulfurized

alkaline earth metal phenates having a base value of 240 _tb 330 mg KOH/g, which

comprises reacting alkylphenol, prepared from Ci4.5¢ straight-chain alkene and phenol,
with sulfur, alkaline earth metal compound and dihydric alcohol to prepare a reaction
mixture, then distilling off water and dihydric alcohol 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 farther

subj ecting to overbasification 4 using a sol vent

cont ai ni ng aromati ¢ hydrocarbon and at | east one of

nmonohydri c al cohol and water. SUMVARY OF THE

I NVENTI ON 5 The present invention is directed in

psmg a splyestreonidinipg lardshasicl hydrdcedhonpgd diefeast gappf monohydric
bllvg derived primarily froman unsul furized

QCQ 6% kal i ne earth netal salt of a reaction

product of a hydroxyaromatic with a predom nant

anount of a linear olefin. The resulting derived

§UMWY@ETHEJN¥F@‘§MOEM| tive was determned to
Q‘ﬁ %&Qﬁtmﬁghﬁ %%(ﬁéf%%dqg ﬁﬂdt%%'ﬁesogib %\bé&%& detergent

were quant |
pddigvd ddrived peinepile ﬁbnﬁmﬂmtshynmad aﬂkfdlodrladi{alma ehﬂnhemetal salt of a

i nt act venile female rat. .Thus, ., in one
fq%fs%%%rjpﬁvelﬂf ahyderypgaRtic s4ih Hredaminayean Fan et OF o Tinear olefin.
*rggﬁr%{ll L ABg v R t%ﬁﬁhrcﬁteéée%gg&ﬁgv%ﬁse@étéﬂﬁéd to be

exposure sclosed is a lubricating
gitistantialho&ed omdoorps dlsmpgve diermpala wirgh the dfestsnverofjuantified

S miheref ey eloprased ond il St elin BByl TeddRirer. Thus
R §éi:lt tthi@partRulR Aeter @t PAOKAGpI8Fed ih)fouali &fs which require
havi ng | east 10 carbon atoms, wherein greater than

Edumaéf%dbrmﬁmwlleﬁw%lr% |i near C20-C30 n-al pha
olefin, wherein less than 10 nole 20 % of the olefin
is a Iinear olefin of |less than 20 carbon atons, and

TheY, Bistlok®SiS atlitiicatig Bl cenfffositioh Bemphghg:n i s branched
chain olefin of 18 carbons or |ess, and

hy dr oyeenaien emeueiofs ot | Ww@e&msyoweaﬂ near
ol efi &eté}%gﬁt c%ﬂrﬂ s h%l ?lﬁ!u%ﬂ‘%ﬁi %tr'aﬁ&hﬁg zarth metal salt of

ethyI ese I ne I NS can be prepare
:Stdﬂbllfﬁl}fr&éllmt@)ﬂ t hat they may contain a Iarge degree

25 of n-al t |1 | efi
contai n o () 30 Qleingrh i T O RS s on B i et than
$§PmBRI %o lﬂ{%}eﬁlﬁ ?sce{ iR OZJ CSjgerﬁ ?ﬁgoleﬁﬁeﬁﬁer%qeég?tgan 10 mole

cuts are pre er ab y m xtures o
W{mapﬁm l@i@r oegrofllesadlzan Zj}@dpm ateine, amd veheaeindess than

AR5 268 Fanred hprans S G of Mibr e’ O
cuts can hegy ﬁuyﬂﬁﬁ@m@hﬁﬁewn@am eate di stinct blend

of different carbon 30 nunber cuts within the desired

range. Thus, in one aspect, a preferred m xture of
rtfevblptheflingsr ¢lsfin imdortvad érouoﬂleailigbmgrimtitraaj ofethghangnThese
lgfear eﬁnsngan ezprgpzfarle pnasu%il tJasrfuon tlhat 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 Cy-Cap cuts are preferably
mixtures of Cyg-Caa, Ca0-Ca4, C24-Cas, Cas-Cas, Csos linear groups, and as stated above,
advantageously these mixtures are coming from the polymerization of ethylene. These
fJaﬁic_ular 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 and Cy; n-alpha olefins, 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 alpha olefin

and from40 to 10 wei ght % of C26 and C23 al pha

ol efins. Anong other factors, this invention is

directed to the surprising discovery that the 5
paothemaspent] the alphi pledindentmgdrim abtdit 60 fe9@mgight % of a Cyo to Cos

accordingly,. th onmposi tion nt ai pi n suc have
g clament rayoa & Thatihl Prodr sBL Rt eiEiy When
assessed in a nodified version of the toxicol ogy
screen test referred to as the fenmal e pubertal assay.

Tnongaothenfagtersy hiporeitioa it diredieidlethnsrprapliseaverpiiat the

the reproduct | nd 1 i.dal ri . .

PREPURRY BAEH SoRER RN G B e BB R SomESHEEE cifitmine

aiich, Advesudsded Ritradchic dndeatiofstopeane adtivitydvisnygtdsyel in a

chem cal s. Accordingly, in one as egdts, this

MedEind; Vsrsionoidhe kaedomioscresa terd esfepredsiniag throtemalepipbertal assay.
I I - .

PGl KPR g e PR 1 B oy pud hymoidl

emivprse tystams addeheiefors adrdbe eseipodettintne whether cerhpaveds are

sych that, the conposition is determ ned.by a .
ﬂ'ﬁﬁ‘?ﬁpﬁ f're%l eggogneo%sglaggq émigq?sf.ﬁcppxg]@%y, in one aspect, this
BREQEIH BRirdLesd 1Ptk YiSe 651G §ALSent Habfive F&Efﬁleﬁ%ﬁ)ﬁ Gbovld) with an

relates to the use of a lubric¢ating oil" conposition

 gibnPhibsicatiiganiscosity tf formbr lubreating oileosposition; wheteia said

detergent. addi tive c cterized.as bhej . .
SR nfrpe LGP r B e FRe R s pined by a mammalian
ERFPRIEhs W B fleeSai ol d 6@ RIS DSt eUNBIi &S Thus, this aspect
sul furized or unsul furized alkali or alkaline earth

veiated toglg wsewif adubreating OH cprpasiEion semprisingan pil of jypricating

i I : j . n
D305 3 2 U5R3fen{ A QARG p DAL BRI el B
éndabipiiadietupfileicompames whesis shidaletetfenirobipriSésaf sulfngzed or
olefinis alinear olefin of |ess than 20 carbaqgn
s Hrizos kAl sk ing 69h ekl salk OFTeacURTGATOfNE %8| ef i n
is branche i ' Q. -1
(2) & hydrcogaoisEndtobirigh Nosefd GRARNGmE hGSR crBLH han
ghmobtoaf gentlefis is slindan Chz€sh. n-alphy elefinmobdrein lesspbatt {0 mole

ed.. Th term nati.on .o

t he det t..i | furi d
e ShERe ok e BBt s eSO AL 280 Y s e
ASSAYEG, V61N §6afdHed RERIREBPINR daRRINB DS Bsanda

manmal i an assay such as that quantified by a pubertal .
devel opmeni2) asydsoxyinentatie cpmipetnd Thusve bupaspact the detprgent is

eyi den of endocrine .disruption can be sur
SHBERET 801 OEP worSh RPN SRR TR e ion of
DRdyrimedi gabtiat cHed @itefihed B m@ferold RS LysAMHAACHI theart.

di sruption assays can be repeated 30 for different

Ryefesatdn lrthe; @S@aqwu?mmmaa 4859y é%clwsébfﬂ@@ﬁmi@fid_n@t npebargl
B A1y B e 5B ol e

* 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 disruptive fornmulations can be predicted.
6 Several branched chai n al kyl phenol derived
detergents are known or suspected to act as
endocrine disruptors. Thus another aspect may be
directed to a process for reducing the endocrine
S L PR B ARSI A Ah Berl R EARNGOIRORE bOispected to act
su or use erna ustlon eng
ap phdsvaink dixsuptby. Tl aeihrgadpee! kapbadiesctains p@:rbc&ds for reducing

endocrlne di srupting deterg with the clai| :
det @idgerine daaHng BroPeLHeE RE# TehuisaRt SmpoSitin Sy G se in

|

BRI, HEHCRIOT, O] iachlEnt MEDTLENshXede
@mhqmmn dismiptolg dmsgeupmth thoclaithed dajerientiadditiok, futiber described
endocri ne @/ tem in particular, the endocrine system
{hEIMPMEGLPERAELr epr oduct i ve processes. The term
"al pha olefin" or "1-olefin" refers to a
monosubstituted olefin that has the 15 double bond
DETAH.ERINESGRIPEIGNARE G}HEIHES@NTIQN They have the

ol l ow ng. sfructure: [ i

R ont o e Firdon sl irer it BopBod i gisrups

ab@hdl Re@fatRTTHhdEHoBRAY Systin;iif partichlagalie erdlokithe system that

group. 20 The term™ 1, 1 -disubstituted olefin"

Faeplates reprogueliveutsesestast ed ol efin, al so called a
vinylidene ol efin, that has the follomﬁng structure:

CH2 =CRRt where R and Rt are not hydrogen, and nay
TRe tdhe "shpiie olofindior ' Blokifin' refoth to @nsdrdsutistititbdolelia thavthas the
the olefin nolecule. Preferably, either Rs or

Qolﬂql% hond grthe fprmasdpertien of Hepfos;t@nnglgey hage flﬁefoilgw}ﬁgl structure:
eqUI v}%r‘ml%fe RO aln|%|ﬁf< rg?&ﬁggs to the anount of base

nt to f KOH in one gram of
sanpl e. Thus, higher BN nunbers reflect nore

aline prodycts, and therefore_.a greater
PacBrpe-dirg alfiinsre S o abparienD Ao Aoty ® & tnear
t No. D2896 or any other equival ent

procedure. 30 The term "overbased al kal i ne earth
al kyl phenate"” refers to a conposition conprising a

%&%ﬁgtﬁlég@g{qsﬂh’i‘% é}gﬁ%’{ li%gerrg ;tfl % glas{}l()jsti%lq:ec? lofé}_élln, ﬁgoega&ffeg a
vinylidene olefin, that has the following structure: CH; =CRR; where R; and R; are
not hydrogen, and niay 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 stoichionmetric excess of an al kaline
earth nmetal base, based on the anount required to
react with the acidic noiety of the phenate. Enough

di l uent should be incorporated in the overbased
phenate to ensure easy handling at safe operating
rempdddiur geichBnie Geresn oflapwlkalioe b&ﬁemefpﬁ’easat fased on the

refers ta overhb al.kal i ne_eart h,al kyl.. phenpat,

Ao Fhgroae o Reah aan e R Rty BD ey BnE, R g Bent shouia
O¥ elBARRsted REME LeerbhfiiPhendtOtcdhsoicalbaedlial kbddfneperating
earth al kyl phenate 10 having a BN of about 100 to
HPenReratB®e, or nore. Generally a carbon dioxide

treatnment is required to obtain high BN overbased

. detergent conpositions. It is believed that this

The mma'lee loeibaald pliesqet efepntoadn ovetaked@dkainel aarthratkyl phenate
embodi nent, .the_present invention enploys an oil of

heiprg 8 B alphens2 &t 6hd 15 a particul ar deter gent
conprising an unsul furized alkali or alkaline earth

netal salt of a primarily straight chain al kyl phenol

dbe tommd highoowettmeed plaaphicd refofs taaiC20ers30d alljghae casthedlkyl phenate

avin eat er 0 ight % n-al pha olefin,. .
Eenen BN pEarou ERGPoulIn St méfe sRabily 2eithbh pinaice
H8itRlkArRYe &b BBtalrefigh BREeVebhs¥ i @iigeo@npdBitions. It is
al kyl phenol derived froma linear olefin of |ess
bdlawed that thivfonmanenoidalrdisparaen efmettbbasher provi so
that the 20 detergent contains |less than 5 weight %
of an ei ghteen carbon atomor | ess branched chain
B diiél dpkiahent Ofhe padstat ih@tien empRyye fag oildffubridating viscosity and
detergent is substantially free of any al kyl phenol s
ﬁﬁ%lﬁ%ax deferzepaomEisERaAn e HilHed alkaheT atkplbnenth wmetal salt of

Ehary 2 | o
| PR 2R ChAR kP FRSR by PAPTLBE s i
blafie haviag greateaitham 86t wéizlf Ystoaalpkea clofipoonterst vaitida pherel, with the
r ef er abl | ess than 1 wt % based u 25 th tal, ., .
Vighthab dhecdsiareent capipips Jere ﬁqw?gg{hé@? ap ?P. cxplgferived
]ﬁ'&h%n <A oifeﬁnbb &sPIBR 20l A an@mmé@mbﬁwoarsbth the

ong tai romthe olefin pendent to th

dejeigentywanaimstless thai Bwyighiii efenadiglgednrcadidn abehgbildss byanched

eirt B uRRERE A o Porsb oo B AR dfpigpoany frec of
\A5hepBlsIRR gt le@NBard D6l ciRfik YArBbn 8BS atiadhedlis tiffura position
selected to maintain the linearity of the olefin and

o the phenol By eabstantishyrfes #as prsicrepddhasdhal the dpterepsivaudd have

f i pt en i i
50908 RO BB 1 S TR s
the fdtalavetghiGRERADbEATKYIPRe] Ul thbdeterg@act Wi th the

hydr oxyaromati ¢ and form quaternary carbons

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 quaternary 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
mol e % quaternary carbons derived fromthe |inear

ot sifriphy "Jeratsf' iraferably, Hee et slefings sahebteflsnt thatah Ehroisggletergent

they are itjqned at the 5 beta or ganmm,carbon of

P I dRorh el Lo EEEY Sapagh SEroHE R iR 1 Fole % and

NS mBM% Y- ORYBIOIREY then bhdBiole! Aig@hRAarflHabSnsCRMivee Fdnt the
unwant ed branching and bi odegradation issues. Thus

tiher olcsini. Rraferally|thequts ars chdiqiaigand thuahey are pesitigned at the
t.ons wherei n greater th 80. nmol.e % of the fi

PP IF bmtiatton of IR PiEhn bR CR IR lelart Bioafil o e

ARdrBx ParShatidgn @ 1afelal fatdcdn 108810 @hehidd Windhegsaddnan

20 carbon atons, and 10 wherein less than 5 nole %

hiodegrpdasionrissybs Thuathaplelin ivselasted 35 hawping atdeagif1 G ¢aebon atoms,

okefin_ 1s bragehed ghai I f A8 r :
RS pabe PAEPY Wi 7 P e IR i R P ERBRPRAR, yporen lss
thah 0 % dé Ydloflthe bfafinst b lintedlediedf loss thao @yebomaoas, and
preferably less than 10 nole % of 1,1-disubstj ttyt etd
Wh@ﬁmmﬂgau ARl e ioe predpahly fome 2kt 8 ém ?ﬂO% o, of the olefin
R cﬁéﬁ a{ailll bRAArF %Q?{%\?ﬁé J§ryll3$sh¥ f%ylggﬂgﬁﬁéag og]é\ﬁn has less
used as a raw nateria ichis deriv romthe
themd § inarie & ofal, GAQuERQuzl pheding ked ¢ven thareiprefegbbalesy than

han 80 wei ght % n-alp olefin content with a phenol
iﬁm@{%épf Ih&gﬁsmlé‘}tﬁ‘}rﬁ{;g& A preferred catal yst for

al kyl ating the phenol with the appropriate straight
chain olefinis a sulfonic acid resin catalyst such
Inorderite prapste thé (efergent, 2@ akivobr lipsar G6.s( alyylihytroxyaromatic is

B B A pR ey Vel R s R T o AEh olefin
KR8 dredter BAn 80lWighi®} Alalphaloldfitéontdre @G thalsteentbyr diker
used. Preferably, a nolar excess of phenol

IpyeKyeraaatisnAtirelered aatelyst fenplkalatiag the phenobwith the appropriate

Ui, val ent f. : I i . of fe|
T OB B R 3R MO0 50 RO e} Bt
ARbeysT 86 @bsth alf kaHighhe s obmmletdigl] Yoy aitable fiomn Rghtnhwnd Hass,
anpunt of _unreact.ed %ef i n reagent. Typi cql I él t he
HitlegelabipoRenngdyaniann the aliyiqtiog Iqactiqn. @h sgpalmpelar ratio of
B By B e TLABAbLO R I SBELSSH Dol (BNED CMGHatc) can be
dngrigeade e.gt, A 10eamivaddritoo Offenakifoe caaki equivatend 6f olefin with
aromatics, paraffj ind napht henes. 30 The o] efi .
AT G Rehol oG 5 B TRECT RORRRETORDiAst MO gl while
AR InOhe BrdL T Bk &kidn ol&ﬁﬁfeﬁ%@nt Bfdul RS afkYRition reaction

total al pha olefin reactant confains at least 80 w %
inrual qelag withosf the additioent a spivefitearalilugpnigrik howeversash g8 be used.

0]
xar{gp?gsdo 1111?51? scﬂxrfeelftse {n%ﬁldg bgrrlzee%g,etg Iutexqg I’t]:hlmobetlzene, mixture of

aromatics, paraffins and naphthenes.

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 wi% 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 W % 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-glrasales! -itdimcoe?0; RAecxaicpitace ol -efthensendGai- Pgiacontene.

A R L e Bl e T

t ct, r RERBEC L, L) aliha-SeSRe 0, laGié fnsamell Coo-
t?}h}gl&%%ntﬁg%?g??%g Chem%g%a%!anpgny arﬁj%gm?:hem cSaI 202

Glpipanstinsio (inessalpha olefintamselddindpr e graduchmnae Nepipe ® by

efins my bhe . used. Prefer : LB eYEni
g@'ﬁ@@\?@l‘%ﬁ(ﬁ zﬁ\% bé’oﬁgeé’ﬁ?n %ﬁh\lﬂ S@Jf%%}se"ﬂ g;%?nsp%%rlg rai:l @ % pi C aeﬁa@al
| @pahh ANk BredboPeh it tilaly byai b @plizslefihehhnbe meod.
contain a mnor amount of linear internal. olefin and.
Prefbubbithgsedefing vk eselatividn 1oy gentoptd yuwlidgamsprer typically
t ot al ' % .. | efd iS4 1A0ME of 1i
A‘fsﬁﬁlgmo e‘?ﬁ%‘sﬂa(%%ﬁ%rg %‘Ié’?%?gc? ?%ﬁrdg?nnﬁ@ng%iﬁg Inélﬁgf chai n O_ tinar
Gitemiaholefie 68 frefdribly coptaciessthyi 6 ivd % bused uponities tothl weight %
straight chain 1-olefins froma controlled Ziegler
b therdefinsamplayednon- Zi egl er et hyl ene chain growth
ol i goneri zation routes are also 15 known in the art.
Q her nethods for preparing the al pha olefins of this
iSmitetrlt intpha olafins e bevelsrivadaiodn e eikyiers ¢hairs groatla pyaciees. This
dehydrqgenati on of normal, paraffins. .However, .
PEROFE vID ety B SRR b Rps FPRCronbd 2R o
@m%}rﬁ . NOn- I 6@ vRns Yhiia br@vidl digametiedtion oatebare also
Rg tri bgt?(lﬁlog\ng%Q%r ocgdur es f_(% thed@ﬂgr eparatiaon,  of
&hpwa iothefartn Otlzarenateéds fenpisparting thi elndia efelins @if fs jpvention

skill in the.art ang ar sgribed. 20 . I
el crackies oy PG o FlaDRE Tenbledaut of firti plAREH:
TrehRel, a¥e lattSP pRIYEsS {gg}id&ﬂy réfulite fanBler@rbedBsing techniques to
Suppl enrent, Pages 632-657, |Interscience Publishers

provided swishle alphaeyican garsen distgrionyHagpropeiuresy igp jhe preparation

oF BRAESIERF e Yl BIRLE Mo Donfitdl QuHOL bR afPRcribed
o detdd ugddrYhenRdigaDlbing i iacEmyclbpddiasf Cavnig! achnology,

i nfrared absorption spectrumwhich exhibifts an
Seewrddiditen, fadkand Omrcmﬂnlere%rg%aeé?&%?@ of the

. f \ i :
FAGRRER Ay DU, SRS abong ot ey

andrpbr@ted becfeteaten: al so distinguished therein are
two ot her absorption peaks at wavel engths of 991 and

1641 cm 1. 30 _ ' . o
The Cyq to Csq linear mono alpha olefins obtained by direct oligo-polymerization of

cthylene, 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 em’™,

The hydroxyaromatic compounds which may be alkylated in accordance with the

process of the present invention include mononuclear monohydroxy and polyhydroxy

10
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 ptimaritshe tpasubstioide Thus, Bpe asnscoy idirgeted fsr i

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 aromati c hydrocarbons having | to 4,

and preferably 1 to 3, hydroxy groups. Suitable .
yemasiofaidsrrarioas bayipedies: Wfﬁfgéﬁ%ﬁh b Fﬂyﬁaﬂlyégfgcg{wgs. Suitable

] . ' ! , I ]
SR VPSRBT pRAE BB SRR non
phenaliol, bredolpirchthk Yiket Tie mrefeired Hydrompaomaltié egmpound is phenol.
hydr oxyaromati ¢ conpound used in the present process

will be a mxture of different n-al pha ol efin groups,
q*ggicall? aut fgiAddintF IRV hi@BxyRbmal k¥ mEfuRdRSe®h the present
opposed to a single isoner, however, single isomers, _ .
aratessawilbye a gibgtird dfidiffonst mplphe olefia gprups evls.-, having a distribution

Typical ly, | ' . t of di 4 e |
ahBlkS etos phefed b P B r Byl R by aqg pacrow
l1ESodtdan a dhtelaRited B pidaily] iy 3 Ghibkathount of dialkylate is

hydr oxyaromatic charge. Particularly preferred a

Lkyl, .
leyoptaysedtathontheidialiodategangrd drom & ¥4 "k i lshiehien S withes e iniial

Ljinear.al kyl phengl s _- < ' :

Bl FRorPy o AR i, PAHEnISDS BRI ! BdrBfarompati

3BElpPAI® apodkyiphasols. Thess limaeflkyphénols Heveohd halphadlefin

para positions are mnimally at |east 80 w, _.% ,?ﬂd

Romarib eaehebioying pherobaaE e, A daed ReiRgse LS, preferably

%egr%ogﬁxﬁtp%tr h%ﬁﬁ&%&e Fﬁimpﬁ‘i d N8 doneeds, fdpbRNSRRkably at
proauct. BRFTT U ar y preferred |inear

Rakyd phetiodnsl dvan encap predierominit doust HF wi ¥eef thérlinear alkyiphenpl

d ferab than 60 wt % with.ih
PRI GG OB BT g o B Ph AR PRGBS ARGt 1 F e pnliphele toan
00 135 BEE ot Spidtdrasil $6ks o titkn 60 W%, GaRiBOfemainder being

al kyl phenol s whereih the ortho content is_ggr et%ter ent
g g canten

unt _of n-al Lef | d | j .
SR AL e Ele e b A0 P LM fonipy By cmpising
apkadon it Qiﬁipﬁl!i\:&iﬂh«ﬂ;:hi brfihiané asnteilidig the iaficyddtioachaditions, a
on the 2-position o

he al kyl chai he phenol
HrgrydegTeroldhe éﬂiﬁhﬁbmp%‘ﬁ?@ P éipg%r??légfg{ ﬁﬁhﬁ@?ﬁ@gﬁe 2-position

i I i ]
L R L
Ble0 63 he phersc) masiery apde idereanimey b MMy hroibiatoegraphh(iGC) 2ind
phenol =~ aftachnment can be from 25 to 50 %,based herol
apantiRsivie o tCaUGIER M EENoRS TRIFRRICE FRETHOSIRNY. )-M}Sﬁ pheno

LitEnich: L (s £ S0ahdi¥ by Bl BX YR @R biGanaNd To -
produce basic phenates by incorporation of excess
al kali metal or alkaline earth netal, typically
excess al kal [ne earth.ngtal oxides.or. hydroxides, ...
Feaneiheb Et KBaV TS dFL1S "eeaaip ol B RS matics and t
ﬁl%rdg@é baﬁ%@h@tﬁs BY G o REESSEexBER alRAlire@h of alkaline earth metal,
ondu

cte
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. Cz to C4
allkylene glycols, preferably ethylene glycol; and/or high molecular weight alkanols
(generally Cg to Cy4, €.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. C to C4 allkylene

gl ycols, preferably ethylene glycol; and/or high
nDIecuIar meight al kanols (generally C$ to Cl6, e.gqg.

S5k ¥ PR bR AR RO SRR e
rﬂﬂﬁﬁitl@@ ah@ﬁ%pﬁg nalle cﬁﬂfox?la&!dlﬂyabdzc&p@@ﬁmodf catorofiioxide. The
time to formthe reaction product, opti onalléﬁthe

pYiBitigatoils suigble for useiin; the pladisREOCESTRS dRGIEqeaRaph al/cd}ﬂs and mixed
| f _
P PR S SRR s LERRDIGH LSRR giion

azb;aaes mﬁm&&&mmﬁ bfeil iaeitiahprodest Icsnmwtemfmﬂnhbout 25% to
I s and_ preferably garaffln c alls such as

I
01 bytreeigft b g ynadproguct prederably ran gy 1Pl imomut so%.

that the anount of oil in the final product
constitutes from about 25%to about 65% by wei ght of

t Aecotdinglo meoaipectt arpoedeased) | hy dfaceriny bipieuhate38 poeporcdyut process
50% . Acc one aspect, ver based, . o
rﬁ?&fpé{? tﬁ?fg#a?@ e bR Hphepal pibcgalkaline earth base in

E’gfésﬁ{c@ %f hlgugsees, %lgc&l%d'}?éﬁﬁﬁ frlsZéh8 %Iy'i‘;BI bemg present in the

enol with an al [1he earth base in 10
riba‘s efie eninfurawith lag talcoho ]dndv;ln oz mlyn@pqmamm d l50‘b|€ (b) removing

SR e A oL SR Ry, BRIy By o Roggmoving

Js%@iniém B the Hﬁmlﬁ@ pr@ﬂe%h%y fifita¥iof] (d) 8MBoNRIng thé FRiMant
the nedium preferably by distillation; (c) renovi ng

geetiimeyitlf €@ﬂ(qm@nnﬁyjmmr pmsm@ﬂéMdWHQL hnd &) roneving
oS B BRRD e el TbE B ey, FERRD By iplietion, Tag hatice fons

RETEY hiag bd emdldeb &h thediryel areqirelferidleCl idrWhillemay be added in

rredl um preferably by distillation. The hal i de jons
W@Wﬁ%@.% matd chlasidss suchag caleame Flalsrlgle or Zine

Qh[oddgns whi ch may be added in the form of amoni um

chli"oride or netal chlorides such as calciumchloride

or zinc chloride. 20 Another process for produci ng a

swtable ph s, outl ine elow The Lin
AMOYSE RERFSPS e bradiEiogia SRR s QUHef DR (Ths Jgger
%ﬂﬁﬁﬁ{erl%s AbkRdii-08 “gﬁiretnrhlﬁﬁ%eia[‘b&e aflloH 8N hIKkAlife earth base in a
i‘ca these netal bases are the hydrides
axdnce®il. dypiayidly, txdsd wtadfbasdseare aiella[ﬂnd@;; oalldkalor hydromdes of the
e rtic efe t.he dlval
il Mg enrne Gl e R PrEed ofY e i B0 e

ANdafRS ctth BRLEY Riiude Shéddxid 62drUydiBxidBR SRR diih, Maghddfim, barium,
25 or strontium and particularly of calcium oxide,

oabtréntianiyadd @mlaﬂmﬁmébmmpmdﬁd@lclumdgdwdﬂmagmsmm oxide,

droxid and, m x s t
AR FaRBHe Y PRl 2yl PreGySRBE, i and dolomite
(b frmemwitdlarReddhe RRIGEM P@Gtoxide) BEiny p@mﬁmyqﬂefefred In the
t he articularly preferred neutral I zation step

pertigplariymrefered peutealizptiereyien. G mRkeR stio of metal base/ a]kylphenol 18
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

12
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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 G to C4 carboxylic acid, suitable acids used

i agctihpald stigprd. i&ea m{@cakaﬂﬁmefe@%bmp@r rabiosifermmie agiddcetic acid is
tyr.i c b I

SR DL RE 1 st AOCTBYy w65 0091, 3ha hbeTBALNASy 1:1. The

acids’’i’s

RiagoRk/BO h&d@ad‘t @k Walsfacigdn®bsistlde ﬂae ﬁbn&fela@ﬁ dlkali bdsed #ad/or the
In a particularly preferred nolar ratio of form g
dlrading eatth basge frgmm s mingcdreagept 10 o GTHAES PRSI -THIRRl5 sprboxylic

ba%}dgﬁﬁ&)f?en%i ilno q'atl stare SCLEPEEmRLERET.ERY Yo d5L, lpiré_?@rably from
oxyTT e laci ds et As "t Fanst er agent's,  assi sting

tdes: 1 te3s@r of al kali bases and/or the alkaline

earth bases froma mneral reagent to an organic

reagent. Suitable carboxylic 5 acid/al kyl phenol nol ar

r"@fe'rﬁﬁtrﬁfz%ﬁ&? l)%‘ﬁ 8sh IsTameakRvht Dsuftdbid térﬁpé}atﬁrel preferably of at

pr ef er abl 0.03:1 to 0.15:1 The neutralization
deost afw"dh plr@fexahbr atdehsoUt5°8} ard moietrabletabl e atdeasa 24 eC. The
prefer of at 150 C refe b

Brseste Sintniietpna §RRlan] Ao spnBicih SRFlo e of3RE water of
RERHSH. r&ccbﬁdlﬁg lﬂﬁ@ﬁ’elﬂﬁtﬁ%ﬁin' holelbe\vorduresiaheld shskite of any
order to disti off the water of reaction.

Aekventdthaighay ﬁOh‘l@ ancazeptadneeith wates RoefPabbe thegrensurcdg redyced to

tnlg?n rQ%h O(ﬁ;Pa mgeg, vent that may form an _
2788t rope W referably the pressure is

reduced to no m)re t han 7,000 Pa (70 nmbars). 15
Preferably at the end of this neutrﬁllzatlon ste

Prrferablyy pighe fad af bt aautatization stepit ff%J ya hengds olgingibis kept for a
I
?r&@%%anaéég R fe LSRR S Bt a3t

ababhite pegpurd oPaet&beﬁ HE00 a6d 06.sanbl Pa (lﬁbt”baﬂfr) 0.08/ne 1.0 bar). More
prefe ably t end of this n ation.ste
PrECrabIRy Fishe ot of Bisvpurabeagn ﬁ@g?ﬁ Vib Gl peis kept for
Bk eh ¥ B8 Six Abuht aﬁ%&éd}ﬁte I8 pRISGS U ‘BetfibeD 80, B8Find 20,000 Pa
10, 000 and 20, 000 Pa ween 0.1 and 0.2 bar).

B;ct\pcam\,() HmmbOIZHmlr) operatl ons are carried out at a
sufficiently high tenperature and that the pressure
in the reactor is reduced gradually bel ow

B‘y'ﬁéﬁ&ﬁg It&at oh@x%tlﬂﬁélir%%ﬁi?eﬁtdu%t a SueRGEMB hibB thReratBR and that

out wthout the need to add a solvent that forns an
tirequtssoean Vet teadbr tshredwead gradﬂ@MYrb@io‘d @tﬂw@h@m,ihe neutralization

reaction. t hes con in_the

e ungaerist b gpULHe re Ao Hen AT al Beomope with
fRPAXYbRe®Sirthg fhls leSctRASH RALE uhder @dsdbdndtions, in the presence
sufficient degree of conversi on of the al kyl phenol

obthalgkven pptpemaereofifi thCdeareoxyilinagidt, idls Ppssltle tqeltain a sufficient
glegree oft 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
13
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30 CARBOXYLATI ON STEP The carboxyl ation step is
optionally conducted by sinply bubbling carbon

dioxide into the reaction nediumoriginating from

t he preceding neutralization step and is continued
until at least 2 nole % of the alkyl phenate to _ .
atliylis avid by pateatiomsirs deermigationy IS Rlaggmgleppressure m
BRLE M AR Eﬂij &ecQPJo‘?zFo/f&'B%f eré)aingH 1iBNSe thABeoR. P erably, the
uhder pressure In Fder to av |§'any decar boxyl ati on
edactibieisalokyihaal atcytemperatdrabf baween 1 ¥ eid 2407 ¢, andhmder a

BB TR BB LT p b
E(gr%g e@%@\b? oft Wégﬁ'ﬁ{du?s BaRSGW R yiafon aep %pl%@(ﬂh_ﬂt%tely employed

for a period of one to éight hours. Sa
Garaiiontipk atitiophaatgsallts. predomi nately enpl oyed for
al kaline earth phenate salts. FILTRATI ON STEP The
purpose of the filtration step is to renove

SEOTBRMIGN g particularly un-reacted 10 netal base
and/ or crystalline cal ciumcarbonate, which m

n ght
Ahe puipesnof the flitrtionutemiy 1@ FangesedHIcRl: gtdeﬁgt,lc@ﬂ@y un-reacted

whij na u . ' 0 L L. L 8: kNS j

Plok Pe R SRt A Bigh B AR b formed
Hﬁ&ﬁ%h'ﬁ)‘ec&&iﬁ’élﬁ&pb,wsﬁi welaith ngy@iabse phugdimsel Ditdrs instadlgd in
in the lubricating oil conpositions of the present
lubpisaingosil gFai§eneral Iy tailored to the specific use
e.g. engine oil, diesel engine oil, marine engine
oil, gear oil, industrial oil, cutting oil, etc. For
exBNH EUBRIEAT INESVISKHOSHSY an engine oil, the base

oil typically will he a mneral oil or.synthetic ol

She ibeicaidna g, o€ sl oo e Biorigetseoi el gf g present
{RERESPAre GORRNS (0B RNBIREspRHIHR 186 ¢ @AGHihN6I1, 2fesel engine oil
engi nes and di €sel engi nes which include marine )
engna esginCridecnsd, industiiall, Auftiog Py, ctedior sample, Whets desired -

a Viscosit. f. about. 1.3 tc .at. . .
e Sgiae ol o v Pl S o aocpal ALy By o Yiscosiy
Sy bRt Gsih thaddhidass 0Pk BSernitl cogibabtion dnglreyr sudk @s gssoline
the base oil in this invention jncludes paraffinpic,

eregitestaodidicsahengines vehisle nchideanarigiengings. Srenlitass jupricating oils
! el . T . Py
PR R L o TP R e RS AR he

Rbtestng dMsdnoche baivedyrdnsyntheticoirinatvmgl somckside, for
exanple, oils prepared fromthe pol ynerization of
ethylene or formthe polynerization of 1-olefins,

R
byer sigethatyas eslinailghised 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 Ci; 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 oligonmers of C6
to C. 12 al pha olefins such as 1 -decene triner.

LV sedlisymthetin qsiqrs preduderfag cers gf bﬁéﬁnqnofgxerfbgwlip i Andhs
JoRARNIP AL B0, ASuiE R B dla MRS vbfoal gramples

amgldidpddoyt adipairypdntacaphd®] stravapirdata sii2esthyijieltyd xifipate,

.kanol s and po s. . Typi cal, exanples. are di dodecyl
e e Ay ik Gt E freed Aot drom mixiurés of oo and
@HCa?bcﬁ%g&’ Lb@aul ndsHoRatiin cﬁié)lfz#ﬂiéﬂo _ _%?sfoeoeaﬁgd.tﬁlsnds of
l'ike. npl ex esters preﬁgre romm xtures of nono
aados mdineral bis,\syhthetic pds anbmirerds anisydilizyid odx ynay also be
al kargol S c:ﬁn al solbe useg. Bl ends of.. various m neral
ST AEEPRY A TATHIT 'O RIRGHf §LFTVEoaHlY Tyritonely Bngpy s
may al so be advantageous, for exanple to provide a
iven viscosity or viscosity range. EXAMPLES 10 The
%Mﬁ' 68 will be further illustrated by the

T8 S ST RE Bt U Bl ol REbischblen st fore

Yhviticlath advintaiephie metiod aRH Q¥ingSdtidal Eﬂnbbléﬁﬂeﬁsl@ WHR the

resent invention, they are not intended to imt

rampies aregppyidedta Blysirae thernaergatinyentiony they rakore intended to

. tituti be o
R R B SRR bR Rl OB
thenapbe imiadang thdseskilfzd inthetdhewhbpe ddgtifig &ioffbthe Apirit and
furth?r under st andi ng. of the invention can be had

$508F°t e appendselickyms o futher pindeystanding o& the ipyentign&ag be had
' 1@k tom fl ask equi pped with

gggnr%ggﬁgdrﬁo}:ﬁig ég??i%é?ﬁé’%agnﬁ%{ ark 20 trap fitted with

a condenser under an atnosphere of dry nitrogen was
harged 1392.6 gm (3.3 noles) of C20.28 |inear
fRY¥"BEHenol fol | oned by 800 gm of Chevron RLOP 100N

Db b5 1884 4R rdind bR ugﬁb% it B 48 S

t he a} kyl at' Brnérclaf phenéllah{%d %%Qt ur eeo g%ﬁ?gtﬁufr%},:ﬁ]ean Stark

ieaofitel witk hicondenge2Mdat avatGRBpIRSe of difyi mirogdmewad darged 1392.6

B i otrI 88 raatises TP BRL otkad by 8PP e obBfifvsen RLOP
100N0id THe-Ch bd 1RRAF aﬂc?%:?l_%ﬁtﬁ :wafg laefiv-istrom el SkRBA of Pddhol by a

90 wt-% of IiInear al olefins. This m xture was
medure ¢f 86 WES6 (Bo-banletappndod waleCyddefo s, olefimmixture

R 8 PR SO REA) 15 985 S,

Teddtthamn® 124 Gk ifiteltad o (SRR Mid|gré&aNBAYI0 W% of linear alpha-

apéJr oximately 5 gm portions ] :
lefins. This mixtire 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 reaction was then slowly heated to
280° C over 2.5 hours and then the temperature was Ibwered to 230° C and held there
for 15 hours. The temperature of the reaction was then increased o 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
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over approximately 40 mnutes 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
reacti on was then increased to 280 C and hel d at

t4hlosved éprpeal 4¢ trosn temperatBrelnygr aboah 8O hows agd thaadealgditn 150° C
t | d_ ther o
e PR S s b8 4 D B e L R i s g1 ier i

anigh tht2iddf @RIt aCRal a Huid partutediReifihy RS 0NE R, calcium.
about 16 hours and then heated to 150 C and filtered

through a pre-heated, dry Buchner funnel containing

(‘%ah{p' $12 filter aid with the aid of vacuumto
a ogealiquid product containing 2.36 w. %
catlergent B/5Bgrank ef 2 liAcaradiryfphend! hhi’rﬁfg agmalesu}af mass of about

SO TEF. 42 Yol acey Y e BT ihiFos MR Pt 1 e from o

shH&ﬁE aéih i&)ﬂa %h(g'lasnoﬁ‘i"édc\’lﬁﬂ ofhom. %%Igﬁh' |0iélﬁl' ﬁa(ﬁ%h qixavmg

catal yzed al n reaction of 28 al
@pplfop:nnzitclacS&Mr%haalphg oleﬁp pnnmnmﬁbbﬁle%swm%am pmmﬁms asis
erties

l &%%CO@}F%&W &'H oLn r SI mkreg éclt% o r%acgor over Wthh is

%Qiééd Raedtgsidatdd Aligeex ﬁ@&@drﬁﬁn@&@lﬁ:n%m@ aglﬁatorﬂls a&%@ a
eat-insulated Vigreux fractionating col um.

aéﬂ feyobHions peramimgte gndthe reastion BExlgres's bé&tedﬁméﬁ"é? ahb2.9 gof

FRCREFLRD. TS AR bRy o or e
Hi:wtaud ecc(tﬁeigﬁi:g%hyo }BB ingf:lé %)E this ﬁmﬁtﬂie):ls)aﬂdécﬂaﬁgﬁ Jaﬁtﬁérhmre.
no (0] IS, M. X re | adade a
ﬁé‘%‘n‘g‘@ reacties m%ﬁmﬁﬁz’eh@a@tt@ 3¢ ! et bt eBRerRBgP dh reactor
ssplgk%ﬁttﬁgelt LnildGefa@losHire, %HQH@F'I@ S nbA8d §E B when the

I's placed under~a nitrogen atnosphere, and then is

 hifrogkie ptnivepbad it stofisl; Qistiiaion dfevateri mnug@nceaaﬁtbsﬁhape'ature

t d: .disti]l f wat t.t
e Bt e 1 e o 2RhoF 4R 1 6 s SRENE SR ueed fraguatty
BélHﬁnatthfphEﬁ@%ﬁﬁfﬁl RRbRE: #&%ﬁ?@@fﬁﬂ@ﬁ?@tﬂ@)&nbﬁﬁj i@,Wbtamed The
at mospheric until an absol ute pressure of 5

(ewlqrbam)wus kepidtiar hbours Théerdle p@a@hngamnﬁlmnsr ’§h¢ @actlon

t f.or ol r.ecedin s. The
e iS Ruorb bl REFEGrIco TR RS TRebBR if BrEReh b8 iaattBeen
ithRsyREs A 4 SarRplRKe kN Eganalyikt r ogen  at rmSDhere and
a sanple is taken for analysis. The total quantity of

distillate obtained is about 19 enB; dem xing occurs

'gg%‘ﬁtolaaef ﬁilglviﬁy Bf élsg tae o%tagnedo g%bgue[' lg%mmﬁexﬁ%ﬁrtl%@c%méoéﬁ the lower

approxi nat él

lbhasé\@Tdﬁﬂﬁb@ﬁQ Grates), 1&; %B@edﬁﬁ’éxﬁ (%Yd)&tdlpis approximately 9 and the
TBN by ASTM D-2896 is 13. 7

B) Carboxylation:

The product obtained from stage A) is transferred to a 3.6 1 autoclave to which 640 g

of oil 100 N 1s 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 1s 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
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The product obtained fromstage A) is transferred to
a 3.6 1 autoclave to which 640 g 30 of oil 100 Nis
added and is heated to 180 C. The reactor is
scavenged with carbon dioxide (CO2) at this

tenperature and scavenging is continued for 10
A Quuis eentinprd so apepere of 3 &R0 UREE-J brrshis snadntaineql ordf hours at
%Ban '?ﬁe auurn%oc' H&& %gé) g %@%@rdﬁ%{ ﬁjv%?@legg%? "fugoc-lave 1

keslkd antb 3 @andthe @@&s@ﬁﬂeﬁmrdﬁfored]iﬁ aﬁ@sphsnc and ihetteshied Othe

a pressure of 3.5x105 Pa (3.5 barz%yl s, maj nt ai ned for
EeaRtsn issthgr purzed wath miieswHrd Bintecaverebpraduet i ghwraefetiseddpy a TBN
DR o8l 7 BT A8 URELA Sk SR o
thére after, the reactor is then purged vvlth

ni trogen. The recover ed product is characterized by a

TBN 5 by ASTM D-2896 of 9, a sedinent (%y vol) of 9

Ha\?ﬁb'd‘éydrib‘éd 3pdcsiiy é‘iéﬁ%)lésn&f M@ntloﬁ’fnﬂnerb'@svdtﬁ& Group 11 metal

descri bed specific exanples of this invention,
w&mhme enhpgsii@mnsupithin thestcape oiéﬂhisynmnmceuld be prepared

E L R T S e

éﬁﬁﬁﬂéﬂ Fof Qfanigl€ JiRRABAlISe SAth Mefal PorhPoulnds $8n be used to overbase
exanpl es. For exarrpl e, other alkaline earth netal

GeppeRAIsorERitis o dis inyealen e tie hamenpretainig compounds
%Eﬁggﬁhﬁﬁlﬁ{ﬂlidl%gﬂéeh b%ﬁrﬂ\éﬁgfs ' B4k gl!xlﬁgg htaﬁrﬁ%mhb%ar‘gonaée barium

ari um con I nin oun SUC arru
lh)gaindammundamdaabm shilofidelebarinar bromidy, baﬁdnﬁnﬂtzﬁe barium

%&_al um  hydride, barium am de, barium chl or| de,
B, effar the el sRrtainmg GompoRdsch 46 galcium oxide,

{
suc%'“a'ghﬁs Q2 fetufil Biarobefic TRl BRI BAle BRSO CHAH
dhlorateh calaiim mﬁatec caloiuhybbradestc ¢ tecstroniivm cefaitag compounds
chj ori de umnltrae ca cium borate, etc.. the
S8 8 b B T *stiofion, Qe St

BYEb NGk QiroSth Ui Abdi s RSN nitkdkd Rirbdins U ddide strontium nitrite,
stronti um bicarbonate, stronti-um am de,’ strontium

al¢.1 arak the nm@ﬂwmmnwldng dempeunds rsu¢1um magnesmm hybroxide,
etc.:. and %he rra nesi,um ﬁgﬁial nin nds such as.

TFResu ity d 5 Pel B Digar WilgrrRes it
ﬂi:h@%&lﬁﬂﬂ@iu@e, BRGNS RINVBMIBHES, @&@neﬂm&@ﬁht@mnagﬁdsim

magnesi um am de, magnesi um chl ori de, nmagnesi um
hydrasalfide, mgmesqqy‘mspmg)h@m sadfs of the@bovadescribed compounds

SRS ERAR BRI bl R LB G
congensdsee nbihajuivalient dbkat pigoeardfihivgiwhtidh beode unde

are not equi valent for the_ purposes _ of this )

CEHYB FPRGHONDLIURAE A SFlectivs aralepiradntipg o, Fbmealgian salts

ap@l?r%s&lfﬂfy%%f%ff@d Yar@3 AP GuiAdO LAEuf hydi6xi88 fid Wik tures
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 cal ci um oxi de,
cal ci um hydroxi de and m xtures thereof. 30 In
addition to the above, the ampunt of carbon di oxide,
group H netal, carbon dioxide or other suitable acid

as for overbasi can be varied fromthe
&QM’B aié‘?“&pgd‘i\ove to provide for conpositions
VMEM otflﬂ?ﬁiﬁ%’@uoér BihcheldMeaati gﬁenol- Ll NPAAT R prepared

ture of Branched or Branched dodecy
[ﬁd@ﬁ‘nﬂllb atigllationmf phttol withesbipnesdrcbain Gm&n Qhﬁn derived primarily

| kyl ati.on of phenol with a branc

Sout iR PualE ey i SRS e BUPuitiaton
aheipkeRy! ene tetramer has the foll ow ng car bon 5

di stribution: Carbon Nunber W % <C10 1 Cl1 18 Cl12
59 Cl13 17 Cl4 4 >Cl15 1 To a 2 liter round bott om
fl ask equi ppetwthzamechamnt rrrer;Dean Stark
trap fitted AROLNEBRE e s er J'r%lte an at nosphere of
dry nitrogen wagigharged 607 gim 10 (2.32 nples) of
a Cl12 branched al kyl phenal..fol lowed by 500 gjn of
Chevron RLOP I(Eﬂ)\l oil. This mi) ﬂ&re was cool pd to
approxi mateI) Qb uaillg an—cezpattrand—then 48.8
gm (1.16 nol eSl of cal ci um hyd Pge (98 % obt ai ned
from Al drich[@gm cal  Conpany) 1pas added in
approxi mately_10 gramportions/with stirring; The

| ast anounts ¥ CaH2 were rinsdd into the reaction

with the aldef—ﬁ-ﬁepw»ebﬁ&kel—y—g-g—m—@f——i—w xon 100N
oi | . The readtFol was hel d at proxi mately L7 C for
approxi mat el y"2 —hours and then heated to 200 C over

3 hours, then cooled to approximately 200 C and hel d
b a20feGofind baippm d}askraqxapgedlmﬂh ameshaniead stier; Dean Stk trap

hep heated,to 250, C over and hel.d at 0
et roaden By SR )
8PP A%| RS ), RAMBHEE Hlk?ﬁﬁﬁ%ﬂél%ﬁ&dech@ﬂf 80@Em of Chevron RLOP
approxi nately room tenpérature for 20 hours. The

t@ﬁ%mlo’ﬁnmxmwamwotappmpn@tﬂm &} ysing an Tedgth and then
Eé% tgxenr (‘Jldl6t rrr]lgfég) oftalcium 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 copled 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 Cio.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 charged 607 gm
i8
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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 Co_12 al kyl phenol calciumsalt.
25 To a 5 liter 4 neck round bottom fl ask equi pped
with a nmechanical stirrer, Dean Stark trap fitted

W8 molesp nledistiledihaer blatnclaqdrﬁéls)ﬂhléqﬂ@ rlogieg byyi S0P agent

A5 S8 Y ey bR RGP S et

Ch et Cholkd mﬁbp@@ilmaiﬁny gom: m@mganwzswﬂe alfcﬁﬂie iflask was
150 C for apprOX| mat el 14 hours, then coaqgled to

apfndate. hame(ly 6200les)d |Cﬁ1§1%h}’@@%(88 o otrigined dropy addrich

I f |
£85mu0EB et p AEbioAjretT ooy Hor s ST I reaction
afap thexi heatee iy 220 @loaen Jplonuriand $ieldi dt B78% Crford diourd hrd then cooled
RSy P liet S0 B apEroxma i KaSer dhe Teagtisgy vehen
Afled ') H0RC AiGhetd 5OI708 0PI S HREEAM tﬁéh QRS0 1’5’h€c and filtered

reaction was then heated to 270 C and hel d at
tlm0ug31 ehpmrf&:a&dddnyﬁhmhnﬁtﬂmnbltconmﬁﬁnga fiter Hadl ctfé?c@(de wu:h the aid

b TR gt SRk BousbitrorHEras! PG NA - h cstofbm.

afford a cl ear, honey brown product containing 3.82
vvt, % cal ci um  COVPARATI VE EXAMPLE C Branched

g IHE?ﬂéeﬁl\@:«m?&‘:Cum salt - was prepared fromthe
RS BGPTSR g

with b%randhed eliaih QURC, LMo terd Vedineaily padppiRnapentamer. To a
mechani cal stirrer, Dean Stark trap fitted wth a '

2 bt ok batieeflaskraatamed prdramesh aewl #iresrogesn Siagk trap fitted

SRS Hadarr b ackRB Rl oY nipbein! AP0 oy

@132 mélespofid &istbrenched akkglplhenbltfollasp@i bap(ﬁ biagmal of Chigvon RLOP
gsmg an .ice bath and. then 488 16 rmles foo.
LTy BEFE Vot ko dPRR TG 1A FORE B ibath and then
gg;rﬁ e eh ndAeP
por e} glr%h? ti?érl“ nghS}The {;geg);%{@ gagllléﬁv\%@n tg{hlgﬂé%gg?%lgal
Conp ) &as appriximate ghenpdrbonsedith otir2@g. The wwaction
) \addedsi BntD ith T

4 ot e B B oDl 0 e BRPAR CRyk
ilﬁi Hirtes288 held A7208° & HPMprodRftdl 8 h6@elad e I%&&d@a 280° C

and held at 230 C for apfrom mately 14 hours.
ovead thounamlseld Re28E dbfae§- eowrs emﬁhan @oczlsd fa 2305’@ and held at

'%:&;ﬂ%a}%@“’éﬁ?ﬁt&&e‘r“( 0. The 8Bk WA GANGLOIHIN 50" € and

ﬂﬁr&@gﬁodépa &@dh&%@S@ @) 640 b Bushrr ﬁinn\éﬁ&uﬂﬂhln‘g a filter bed of
afford a
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 Cy.25 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 Cao.2g linear
19
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product containing 3.51 wt. % cal cium COVPARATI VE

EXAMPLE D 30 M xture branched Cl12 and |inear C20-28
al kyl phenol calciumsalt To a 4 neck 4 liter glass

reactor fitted with a heated Vigreux fractionating

colum and a nechanical stirrer is charged 875

(a@<y,hzheml| (esylesstibed @1@@#}&% Ehdbe stirg i ﬁ@ﬁfsqi and B‘reéﬁgrt’@& heated

2B 14 4 PR LSBT Al oD i

B llovidiebys19 gmherf ai5e/ st (aytvezdgla)wmntthe crfefemhc end haﬂicemd The

Itr‘i%ﬁgg’(‘ C@atat@-ﬁvm' C‘ﬂfﬁ 2g§ Elefﬂ W}g%p} ﬁg’?}ﬁéﬂf 659 ‘lil‘gl%é laced uggter a mt:rogen
?ﬁé&s@h&&%&%&%&te@é § ﬁf €Cqhd ftt%ﬁﬁi:r@ge%"’cﬂm@ﬁ Q. Dlﬁﬂlaﬁon of

reactron 1st eated to 1207 C at which tine
twaeertbegint end it rpiciion deupeteturaisnidreasgé tp ZAE e ihepeessure was

and t{1en hg%t i@% ' 1gg (ﬁg‘r& ﬂget: %%8@4%0}&@% &tra[%g%ﬁfj atcﬁffﬁ)" Cand

ts@fﬁﬂ%& ?Péé&ﬁe e fROH0RRS Tle kackdR isGhan ol tB1e88Bter180° C and
adual |y reduced to 50 nbar absolute. The

ﬁlmmcuum isrieplaged withiitiegan. Atbiphpsicdigilptc is@bigd consisting of
essur.e f ar. f|v hour reaction is then all owed

% oGt fgdnlcf) rg%ﬁe g%cuum is replaced with

nitrogen. A biphasic distillate is obtained

consisting of 10 66 nl water and 57 m of an or%SQi C _
Phagkoveredug i Eansfeatedde 230 F‘ieéﬁ‘étf)%lﬁY"e%Pdt hpatpd4od 80° C and then
L) r%%m?a‘ﬂéi? %P%ﬁ@&dcal?@cﬁlt )éf‘g? R ogﬁ‘agl JJ&E& minutes. The
a&w&@h Rvigierdtene istraneties 200H€ and dm:atuutamha\teasrpbs@d m@ppsoxmately
raised to 200 C and.t utoc) ave is cl osed

5B r ofeEiop oo iRE O TABBH CORRERPT Lo bEfehe
Ql\ltgﬁiaﬁe RHESc RleProRs88 BUIHR tRE atoRabdpRssuldR reduced to

autocl ave 1s then cooled to . 165 C and t he autocl ave
pumsphwm: pressuschncigtie ratocaversphiegsd withnisogen tO alferdtlpl 2 grams

3 e PivurSlich B Bied ke 10 pRefreBi e Pidvin

Ebrﬁﬁémﬂ%:f’m —vmts hch bey. g qhl VG Aikylic es osdd-089 chBN =
% Sallcyllc acid index = 49 and 20

amppmamly éP« y% \@fng]g Yweillghsalioylato (P 356 plkylnhenate and 53 &%

al k d 53 % unreacted al kyl phenol .
é%%?éﬁﬁdt ﬁﬁgog%srrent of Pubertal Devel opnent in

Juvenil e Female CD(r) (Sprague-Dawl ey) 25 Rats after

exposure to Exanple 1 and Conparative A -D,
AGPEESMENTed by oral gavage. This assessnent is a

%ggés&hgrﬂ of BLELRA IR eloPfhchPf ObABFREICENE BRIGRIDENIEy)
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 mechanism.
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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 /thyroi dal axis during

the course of twenty days of test substance
admnistration. Effects are detected via 30 changes
Hnb08 bk inBtAInAThS ElA puRHYT AL4PR ahdGRaPdss¥PdiaN@ky detect
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. GasaiSals (R Act Jiseptly Poom, it JPmald egfials, ieh g dhose Aeteribed as
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GRS HELEpl 50, DR 0 ar 04yl yag o
Bedypweightspbalyemdighngaiesosiad vidigits (wetsind bldted) hnk_lihalcﬂnid
B BB TG Ol 2GR O VRGNS DRSSy Ficeh Sy e estrous and
G oot Bl gfhRing RIS g alsengls o ple
arfegady dvel it & vanebcea (AINBINOA )Y dietdromnaiater group differences.

21



wei ght s,
perforation,

such as by a

parametric

mean day of acquisition of vagi nal
nmean age of first estrous and
cycle length was anal yzed using statistical

estro

one-way anal ysis of

* 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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variance, (ANOVA) to determ ne intergroup
differences. 21 TABLE | - Vagi nal Openi ng and Body
Vil | ofyabieatpdnika @M@%ﬁﬂr@&é&}r@am&st o Body
Wi ght at P %’/qgla\gﬂ Vaol nal Sexual ~Cpening
Vatpoand on E}t&n’pl e 1 0 3a® 2. 04 112BRdy¥geight ®0
33.62.72 124.6* ,15,3 2.8 1.52 9.13
33.4 1.65 J.é%l.gé@%ai’g.nsgﬁ% ond of [559%%e 7. 64
105.9 "11.16 Conpar ati vieOferfifls 28. 3* 1 Mdtuf@fiod 04. 4
11 .12 (Testl 1)..250 27 9* Q.74 96..0%..10.24 10
Byamgple 10, 65 | P4. 6% *8. 61 dﬂn%é;@'ﬁ& of Q13382 1G:0%5
110.9 Conparative A5 3 7/ 108 Y
327 200 68 5 %60 0 pFe xR, 001846 %éonpou
of 0 31.8 2284 112.8.:H m@g.sz:onpanw [)‘d£9 B3 60
2.71 107.1 §16.91 250 27.0** 1,00 84 5,5
26.1** 0.741990 1+ 7. 433-E5rddund 0112%)6’§§ 2. 22
5109 47 Conpar ati g * 2 B
GIRBRRT 550557 T 52 At LB a | 1050 DK
| CofdparditvédA* | 600. 34 Conpdldnifiof 1@536] 5044 % BO1213.
7.82 Conpanative D 30 33,9** : .22 S5 3.
Gt e ot 1 3500 oes U7 4 072 “T960% 10,24
10600 27.6%* £ 0.65 74.6%* + 8.61
Compound of | 0 33.24+2.55 1109
Comparative A | 5 | 33.3£2.37 108.2
(Test 2) 20 32.7+2.06 109.5
60 2’9.1**#:2.29 | 89.29*
[ Compound of | 0 31.8+204 | 112.8%10.09
Comparative B | 60 31.1+2.71 107.1 £ 16.91
250 27.0%* £ 1.00 84.2%% 4 825
1000 26.1%* + 0.74 77.1%% £ 743
Compound of | 0 332% 2.55 110.9 + 14.71
Comparative C | 60 29.6%* £ 2,77 89.7%* £+14.65
250 26.5%% + (0.52 75.2%% + 6.64
1000 27.9%* £2.07 77.4%*% £ 10.34
Compound of | 0 36.5+1.60 | 113.9+7.82
Comparative D | 30 33.9%F £222 104.5*% £ 13.85
150 28.2%* £ 0.41 68.2%* £ 7,99
1000 28.5%*% £ 092 | 68.8**+3.96
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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 abqQve conpounds
i%e@aada?ﬁabw,fi@nan%ﬁ%ﬁp%en@m&P the apsam e 8@% {ae among the
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:c 0.05 or 0.01) changes,in thyroid r . .
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thyroid as we 0 reproductive endocrinol ogy.
Satepirpesturigtipns toEhatiprad s selms & reperdpchyginddodaejegy.

showed no evi dence of endocrine disruption as

measured by a decrease in days to vagi nal opening or

_ A8y, FraRPRY1 dRnWelaRthigl dsaysabhoWidHoAdidce 68 endocrine
i 'ustrated in Table 1, in conparison to the control,
disouption tak greasured by & deaeasgrin deysdn vaginalsepening aglsargase in body
range. . 1o contr | . of ratjive.

SREAT at oef agg%e{g%r?%%n Phins argée&‘lgll Tabh : 3h 3 &ri&TH ?Né“éjqiml

i"on, ONE eveéen a

groep, hew! ik GttlcdQsiages acrbathe yasipe eangt Na ool dl 6Mbe
conmpounds exhi bited a_ decreasing trend in_body
gripparetivagompornds ghewied exidenes oleadogneligHpidess somsgcxsn at

i | [ ten f.Of .
FiuEh SRS URBR BE At 1R oWy 2 CohiRe eRfibited o
dgeeusing tdhid lie bbdeweights mtithonsipaificha effectes ighbdde rates, similar
terms, of various preferred enbodinents, the skilled .
deqrsasing topdsiwerp plse apisddor 1egprding th AEeTAds RSl 98 Q,?Vﬂgmal
aygﬁi'tutions, om ssions, 20 and changes may be nmade

I t hout departing fromthe spirit thereof.
Accordingly, it is intended that the scope of this

VBV P B U B g
B AkiMBd artiban il Bpirk&ialeithat valibuL@BREBhiidreNsubeftibad, Retissions,
a) a major amount of an oil of lubricating viscosity; .
adorhieyges tarst ey igadn Witbegdenartige Siemuths apir ioreaf. Apsqaringly, itis
ﬁfenal:é(&la{ fie sgﬁetcﬂ” 1 Wenﬁgﬁ be ﬁfni%d solely by the scope of the

following claims, including equivalents thercof.
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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
| ess than 10 nole % of the olefin is a Ilinear olefin
Cﬁﬁ@bfss than 20 carbon atons, and wherein less than 5
nole % of the olefin is branched chain olefin of 18
carbons or less, and (2) a hydroxyaromatic conpound.
2. T, : i 1| ' to claim1l1, wherein the
l'alpﬁgﬁ%ﬁggygﬁ?g&gg??§ggg f%%?the ol i gomeri sati on of
et hya emajor 3modrh ef wond dibricymeatseettdiang to claim 2,
Vmerb?'aﬁet%%@nt%hﬁgﬁs ﬁfdngﬂﬁlﬁz& aﬁﬂaﬁ%i" 51@21191% eﬁ'}lﬂﬁéﬂ?fal salt of a
ol efrns. 4. e composition according to claim 3,
reagiierr mbgnct ofe al pha ol efin contains a nmajor anount of
C20 and  ef i NPRSdif | : 0
according¥$gq%#§?ﬁ?%g&%ﬁ§?gﬁﬁﬂﬁﬁgkh pha %é%?%ﬁﬁmmgOHMEjé
of thewlafings clirerpn€ s raidphitolg®, whergipdess than 1 Quaplg it ofhedlefin is a

_ .  oht -0 ]
g A SRR RO 2 VoA S b SRR ot Ut s
brageledrctiiin glefin obifcathess erflessiradpr ecedi ng cl ai ms, wherein
t he al kal ] -nmetal salt is derived
froma né%% 3@52_5§%t§§?g§5 roman al kali oxide or
al kali hydroxide. 7. The conposition according to
any ak - . : i
2. ST AP Bonflofnndgh ooy VR A ER] s o from e
olipmisatined tibplefie om an al kal i ne earth oxide or
al kaline earth hydroxide. -24 8. The conposition
according to claim7, wherein the netal base is
3. sel db eempasiion péverdingrto glaing drvsliendin g alpha lefficis amixwicgéalpha
OIE%ggciumhydroxide, magnesi um oxi de, nagnesi um
ydroxide, linme and dolomte. 9. The conposition
according to any one of the preceding clains, wherein
t he i ' :
* or oubCSERRINEA BB (£ R ko RE R Bl BLE B
ampyd obGuiandfie alphadlefys ogal | ol . 10. The conposition
according to claim9, wherein the hydroxyarongtic
compound is phenol. 11. The conposition according to
5. ¢l ailire oompehsitior perotdine th yldie kyvereovimihe elphoeiplumixtirg contains
about 60 to about 90 weight % of Cyy and C,4 alpha olefins and 40 to 10 weight % of Cy and

C,g 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 a metal base selected from an alkaline earth oxide or alkaline

earth hydroxide.
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sel ected fromthe group consisting of catechol,
resorcinol, and hydroqui none. 12. 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. 13.
The | ubricating conposition according to claim 12,

8. f ur PrresompeTiinn 28¢qiging tosdaim g whereip 3l basp/s sefected from the

grohphRhti A ion 8alQinh oRRERAR N 18RrdiRN] AfnesiiR bk, b
an_oil of lubricating viscosity and an unsulturized
bydgrideelitae yetdelogiitst , sai d phenate detergent consisting
essentially of a linear alkylphenol calciumsalt
derived froman ol efin having at |east 10 carbon
9. at ohi¢ copmestEniccqiisgtoany pragf tarragsiiag olaigs, whaeigithsr i n
hydtcky#omnhtREBmphafd-iC3kcRa @oRhRe Sb&T EsistMpQH ?hé%oi, e&nbihan
100 nole %of the olefinis a linear olefin of |ess
resqrgingh lydroguipersnangiRyragalladnd wherein less than 5 nole %
of the olefin is branched chain olefin of 18 carbons
or less. 15. The conposition according to claim 14,
10 \nh ebhsicpmpepdtiqnjageosdingprlain §. wheatip fhe hytegyaomatis spmpoyad is
phedflOout 60 to about 90 weight %of C20 and C24 al pha
olefins and 40 to 10 weight % of C26 and C28 al pha
ol efins. -25

i1. 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 lubricating composition according to claim 12, further comprising a second
detergent.
14, A Jubricating 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 C,-Csq 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 C,-Cs, n-alpha olefin

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