PROCESS FOR PREPARI NG OLI GOVERI C PHENOLI C DETERGENTS
AND THEI R USE AS LUBRI CANT O L ADDI TI VES FI ELD OF THE
| NVENTON [ 0001] The present invention relates to a
process for oligonmerizing a substantially salified
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conden ' e o) it f or mal dehyde conponent
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resulting oligoneric al kyl phenolic conposition or

over based oligoneric allcyl phenolic conposition is
useful as a detergent for lubricating oils.
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limt the amount of sulfur in lubricating oils and
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[0004] It has now‘been discovered that use of alpha amino aéids such as glycine
and alanine together with alkylphenol, an alkaline earth metal base and a source of
formaldehyde at high temperatures in the presence of ceriain polar catalysts and co-

- solvents afford oligomeric structures which are sulfur free with a corréslaopding

_ lme_tal-base_,d TBN from about 100 to about 150BN, and furthermore which have
significant ashlesé basedue to :thelbasic nitfogen of fhc alpha ammo amd The alpha
amino acid is thought to be ionically attached to the phenolic oxygen via a calcium

bridge as evidence by the fact that the alpha amino acid and its nitrogén is lost
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followi ng acidification and water wash. This ionically
attached nitrogen is in contradiction with the

- formati on of a Mannich reaction as discl osed for

exanple in U S. Patent Nos. 2,717,263 and 4, 655, 949.
SUMVARY CF THE I NVENTI ON . [ 0005] Disclosed hereinis a
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for mal dehyde conponent in the presence of a suitable

pr &b thstent Hoprdeplas%o3end dbedPi al |y sul fur free
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beneficially has significant ashl ess base due to the
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O5temperature of from 150°C to 225°C to form an intermediate product; and contacting
the interrhediate product with a C; to Cs aldehyde and reacting under reactive
conditions at a teml")érature of from 150°C to 225°C. Alternatively, the process
comprises first contagting an oil soluble alkylphenol with an alkaline earth metal base,
in the in the presgnéé of a C; to Cs alkylene glycol and a C, to C, carboxylic acid; and

 reacting under reactive conditions at a temperature of from 150°C to 225°C to form
~ an infermediate product; and contacting the intermediate product with a C to Cs

aldehyde and an alpha amino acid, and reacting under reactive conditions at a



al dehyde and an al pha am no acid, and reacting under
reactive conditions at a 2 tenperature of from 150C to
225C. Anot her enbodi nent conprises first contacting

an oil soluble al kyl phenol with an al kaline earth
netal base and a C, to C6 al dehyde, in the in the
presence of a C2 to C6 aIkerne glycol and a C2 to (4
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[0008b] According to a fourth aspect, there is provided a lubricating oil composition
comprising a major amount of an oil of lubricating viscosity and a minor amount of the

oligomeric phenolic detergent product prepared according to the process as defined above.



enpl oyi ng the oligoneric al kyl phenolic conposition as

wel | as species of the reaction product which nmay

have undergone further separation processes. Thus,

these oligomeric al kyl phenolic conpositions can be

enpl oyed in an oil of lubricating viscocity.

According to a fifth aspect, there is provided a
Iubwp@ﬂtinggﬁqmﬁﬁﬂﬁ%%?ﬁpéﬁxmgonprising a maj or anount
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phenol1 c tergent conposition prepared by contactlr}%1 .
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reacting under reactive conditions at a tenperature aof

f r OviscbBIRCAceording © a fifth agbesp dresai provigied aduliisaing oil composition

inhibitor. 3a : . 1104 Sl omeric
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ol i -Em[ﬂ: det@tdéyi @nguosition peapayrddivtdontastingpl ¢y safuble alkylphenol
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al pha aming acid proyvide for .oligonerizat.,i f .
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oligomerizati ig ' : % ¢t Oaoay@utboRylic acid; and
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conmpositions can be incorporated in fully fornul ated

| ubMispersadnansh a Wes BIPRIY; ons and  provi de i nproved
deposit prevention performance in conparison to
conventional detergents. DETAILED DESCRI PTI ON [0011]
Prior to discussing the invention in further detail,

the following terns w il be defined. As used herein,
the following terns have the foll ow ng neani ngs

unl ess expressly stated to the contrary: [0012] The
term"Goup Il netal" or "alkaline earth nmetal" means
cal cium barium magnesium and strontium [0013] The
term "cal cium base" refers to a cal ci um hydroxi de,

cal ci um oxi de, calcium al koxide and the |ike and

m xtures thereof. The term"line" refers to cal cium

hydr oxi de al so known as sl aked |inme or hydrated |ine.
Bari um magnesi um and strontium bases are |ikew se
def i ned.
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[0014] The term "Total Base Number” or "TBN' refers to
the drmount of base equivalent to mlligrams of KOH in
1 gram of- sanple. Thus, higher TBN nunbers reflect
nore al kaline products and therefore a greater
al kalinity reserve. The TBN of a sanple can be
cel 0] Db YoSTITER 00 W PERES LU e
ol digavery thatdukiyt fine pmdmwpiﬁgﬂ 'téoxggcﬁsgt:iﬁmjédrﬁ;ﬂoying the alpha
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the amoynt required to react w.th the hydroxi de noiety.
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\r/r\%al ol i gomeri?:ﬁ al %yl phenolic additi \(/:g gr con'gl e1>1< honal
wHieEHgBRt ai ns approximately a 4 stoichionetric
anount of netal required to neutralize the hydroxy

- sSubstituent-in the case of a: kal i neheart hs, ]'Ehl lSkI IS

DETALLED DESERBTION ' al kyl phenol ; in the case of alkali,
it js equinolar, Such conpositions are actually basic
2rl801] i CalFFipT Bxcipsptng hpaRy<pHion ab Buthoreieib thellawdng torms
I hod \ORURI DuERBLOR LBl AEhn I FhiUife il
cmnbssbxpr&sly stated &rthe tantower based al kal i ne earth netal

ol ric.alkyl nol jc conpositions having. a TBN of
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bel i eved lbe a conplex with a colloidal dispersion
- ofl00134 ci uihe taripdvalcwm b3e" 8fferT brea talciomi hysltexide| dakioh oxide,
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"oIl solubility" neans that the additive has a

s sfrensiun; baseparedkewissaefing) grans per kil ogram and

P abl y-at, | east 0 gra per_,,,@,ormat 20C in
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" aqutydighes elillipadsk SE GHiR he%%'bf@ﬁﬁﬁte,s Thes, hiBe TN numbers

group havi n?_ one or nore al kyl substituents at |east

ofsdleghmopsi adlepling profdusigrand gheseforengroater dkalinity reserve. The TBN of

~-asample can be determined by ASTM Test No. D2896 or any other equivalent
procedure. _ = ‘ ’
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[0015] The term "overbased oligomeric alkylphenolic composition" refers to a
composition compriéing a small amount of diluent (e.g., lubricating oil) and a metal
oligomeric aﬂcylpheno}ic additive or complex wherein additional alkalinity is

- provided by a stoic};iﬁmetn’c éxcess of a metal oxide, hydroxide or C;.¢alkoxide
based on the amouini required to react with the hydfoxide moiety of thié alkylphenol.
{001.6] The term normal “oligomeric alkylphenolic composition " refers to a

metal oligomeric alkylphenolic additive or complex which contains approximately a



carbon atons to inpart oil solubility to the resulting
phenate additive. [0021] The term "pol yol pronoter”
refers to a conpound having two or nore hydroxy
substituents, generally the sorbitol type, for
exanpl e, al kyl ene glycols and also derivatives

thereof and functjonal equival ents such a
eV HERSMER ArpRHd BLPER? ﬁ&%gﬁ@l fo ngujraldze t @bﬁ?%rﬁlﬁﬂsmuem—m the
3&353 Bpﬁﬁrﬂﬁle%aﬁﬁs ttﬁ]’s §s d. ﬁﬁﬁﬁé i’n‘éfﬁll??éreﬂl%ﬂ‘%}%ﬁi by tlﬁfcaf;é"ﬁ alkah it

formula:  formula wher ei n
| is eqmmo[larf Funin 0@111;3031&011&:@6 kaoiruala‘ty baseg andh tapndalty exthebit a TBN of

RoRER et 0BEBRIERN ) flie Gitd #8501 “anal or

b[voomhl Ng TR téhathigEBNS Svérbhded oﬁkbmbﬂi)@ﬁl& Ehbl’foliél domposition™
sol uble. Preferably m and n are one,

sl‘@f%ﬁt)iol qvepbapest alkalmegath mstad ipdigomerc b‘!iylfﬁh@wh&éﬁnwmﬁons having
t

L EENLaBAR Z5% B PO 8lorul ATl ol BBy s regpired to
cdman hdhKpBN ig mmps beﬁmdct@bb ¥ complex atithyd maﬁuﬂl dispedion of
in_the present process will be a mixture of different
eﬂaWI“Bﬁé‘il?SPa €e.g., linear and/or branched chain al kyl

ﬁk@? ' 1 thr
_ hav %E?Yéﬂnﬁg % %%gﬁggﬁka%ggﬁp%éﬁeMbg ough
-4 u:aglbcm atemmare., fBamit iacid| aveltig apudethé ipragdomd keifl agd ouptrasrtieereof.

(Tgﬁ;d(j L 2 > b ﬁ'\ﬁté s 'gglgﬁ\f/}f g H]af\élg%tha e, g&&lﬁ%%hz{]suan;%%biﬁy of at
abky kO BRRA por %rmﬁ%a@rérefaelf £ 1800060 draadpedtikofram at 20°C in

groups, up to 100% branched al kyl groups or be a
A baseiLOWS0 lepricatingdiland | i near al kyl groups.

TR0 o Benty AR f R 2otV o B £ phenod arque

Yalvingl s or hiv2aalR9l stbstuadits aﬂ@ﬁs@ ofé ef whiah hys 4 esfficichtiumber of
10 vvt % and nore preferably O wt %to about 5 wt % of

tgaEbanalamyto ImWIoﬁﬁéh@ﬂlltEﬁ%ﬂ@éCS‘{lmmﬂﬁé S
@‘bm]phenqlhg i d o e?Pfo?ﬁ(ﬂ%? rgf%rs tg?i 0 %Sﬁéfpcar{lj%w&qlnore

a branc n cont arni ng
dtydroscyanblstithdngs, geedrstsadhl godito Dtyps fbﬁé)hmple, alkylene glycols and

~ * also derivatives thereof and functional equivalents such as polyol ethers and

hydroxycarboxylic acids.
{0022) The alkylphenols of this invention are generally of the formula:

formula I




atons, said olefin generally originating from

propyl ene. These branched al kyl phenols typically
consi st of a m xture of nonosubstituted al kyl pheno
isonmers with the great mmjority of the branched al kyl
substituent being in the para position, with very few

bej in the ortho position, and even fewer .
SulS0E31 uent¥hrHn e afket §05'o@m 1srrboptems.dp 884 P BT PE$CTS
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reactive towards an alkaline earth” netal base, since ~
t handfrdmarichingrsotthad thd resylting alkylphbyol desibsaduldé. Breforaldy m and n
hi ndrance. Additionally, a |large portion of neta
suB&PPtut ed phenols can linit the oil solubility of
t hpozgsul ti0igsaibigRNeF the aleydphisbl mh?ggﬁﬂovideﬁ%zra single long chain
al %J{phenpl s can be obtained by reaction of phenol -
wi alkylsubstitatgor by p epinhinatiemef alkihsubstitugnisimclygingbsaach chain alkyl
et - hg .l | efin_or hlend of .
1 gl HE Y o bl st e BBl Brcteos R iy of
| ndiffereat alkliphénd,.c. gl Nithepr afdor@dnchled bRAf aldyBfiolss @hére both
‘ havi nq. a_ngj or _anount
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r %ﬁrfgééisb&earpﬁti&ilmﬁﬁmfé&%mﬂﬁ %5‘53%’? %%egﬁ%uﬂg}?oﬂhg%&e and have

and preferably greater tha Li near -
olaafavamga nembeapaiviatboos betivear Abowy 12 end B8  Thesy fersdlcyiplagpols may

¢ SoiRLup i B Y kP etohd 0 6 10 anchef i sips e o
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met hyl -substituted |inear alkyl ?roups. The preferre
| i latgl ik pinpleeed | Brebarldy.dhe dialleylateanges Eomf0 wt % to less than

stiituted .S LS.l | chyth ropordion of o . -
AR R S BBl e e s e R 26 to abons
ardwpty of themitidl anglphthislfcmgel y the ortho and para
positions of the Iinear alkyl group are at |east 80 w

%l0QR or Srincded alkyiphengls patia obtgsedipy theaprstion efphancbwith a
LB TTe b FESEPy 2, TR GO caten

alakorhy) Beid @lefinr ety oviginating fee @opylale. PEte8e Brantiedtalkylphenols
of pr {er ab,lty reater than 30 Wt % and nore preferably
~gihaeally qopsist ofcr mipxtwrs of mogpsyibstitud allpdphenahisorsersfyifisthe great

i . : _ - .

) A58 onb ihed M HBA oo SEAThe fird BURAGE with very fow
1 bamgdd theeortho positieps andesven dewerkubditeaiéciartks meta position. This
1-.n ecene, l-eicqgsen 1- henei,cosene, 1-docosene,
R Faskes MGt e PSR Pl gaciive 1owards an

- abphane ket Refal BE&E SRR thg'gﬁerﬁ)?ﬁuﬁﬁoﬁﬁ adtf&&ﬂl&‘&’&roﬁti"@f steric
C15-18 al pha-olefins, Cl2_16al pha-ol efins,

Chindtamiep Halditicshilys, lage potiRel qfiracts kdfstinged lie8dI8 can limit the oil
- solubility of the resulting oligomeric product.

:[0026] Linear alkylphenols can be obtained by reaction of phenol with a linear
olefin, generally originating from ethylene. Preferably, the linear olefin or blend of |
linear olefins, are terminal olefins, as cotitrasted to irtetnal olefins. The preferred
linear olefins are alpha olefins fréctionshaving a major amount of n-alpha olefins. As

used herein, major amount refers to greater than about 50 wt % n-alpha olefin, and



al pha-ol efins, C16-20 al pha-ol efins, C18.24

al pha-ol efi ns, C20-24 al pha-ol efins, C22-28

al pha-ol efins, C24.28 al pha-ol efins, C26-28

al pha-ol efins, etc. The linear al kyl phenols contain

an al kyl group of from 12 to 40 carbon atons, nore

preferably from18 to 20 carhon atq wth a X

pp@é%ﬁﬁﬁéfeéﬂ% %Buwcbwt%f T%@eatreleé@js s aEErQ3BRPle pHAkaching to the
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10neans gredteicthan h@miobt Al ofithealisylegro3Gdthe Wkglatedphenelrare alpha
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generally | ower costs. However, o resultin

vidsbipety Icoailydn ﬂlemf‘ém@nnd WW m@@@ns 2Byefegably Qlfmﬂb@ and para

SRR B by PPy O E R Al S0 R ol ot

f 8wt aaid evéh nicde pleférbddent PEBCHMNt % oF théligdar kikglphkeloliproduct.
group Ig,rj pol ypropenyl of from9 to 18 carbon atons.

prefamdyrabipen aly lﬁhén‘éﬁ’r‘?ﬂﬂc@ Waich baye high para content

a%@f‘sﬁ%%ﬂ”é Bt el 303 28 g At Sp Bl i gh, R

pExagies alfth¢ hipha-aldfpk ph:dmiml 1- Wtéﬂe Ihartbﬂerteh ¢-decares helddeoene,

08 hptig Y effideBion bpahairent 1-Hvadarm e P ?W?Sﬁt

chaimadkky 1PRRRGERNE aSHbbSne, ﬁ-ﬁéﬁeﬁb%@ci-ﬁo&%w alfedfacosene,
characterized by |ower viscosities. On the othér hand,

VP €0mpmrq1@iﬂ)oy@ﬂyblp lalphetdefar Bacgionethat tan treorsed include the Cis1g

CARPRTRR Cor i P8 e RO B CromBe Qi s
‘ t Ieﬁﬁsnﬂ;p{&ﬁliihh-dléﬁﬂsh@w PAIBRAS R T,0f, afhiaGeRs] €2) 95
yl phenol i ¢ conpositions generally results in

p?r lphtoeleBns C24. 13 alpbgiolefisisy Crizgtpha-ele 83, eice sThetingenakylphenols

gt% yagé %@%ﬁ%ﬁéﬁgﬁﬁg& %é:%?)loﬁ f@) i, ar%g) Bfetfer.l:ﬂﬁ?%‘o 18 to

2000 itim amhewﬁlﬁraq&&lormhateiiﬁlsiheblﬁfonmifed 2 aaxbbil atoms. This
aéral ght chain al kyl phenol of from 20 tqo 28 carbon
268 NIXEIE B COBIAITH FENE FEIM eidpwey wwl higher gfefins Wthh account
ularly preferred nolar
?gfﬁgésﬁg}rlzo %ﬁ?se?{tﬁggjtﬂfl%(qlegbranched to |inear
adﬂaynphen@ﬂu&ebﬁmmhokmnphﬁmmmaabhmkaa16@ka&xmmsﬂhr

t|o Pr ef er gbl t he al k enoJ s are para-
31% t105I Y@%R‘?}Wbﬁéﬁ% qxetw]q lsecaéﬁeuog\lﬁéaommmal_
' tzﬂ'ﬁﬂab@ﬁ |6 tgﬁﬁ'&@ﬂ’y fowe 86dts. nﬁB@e@eﬁ’fdlﬁ' 16 stiMirEWscosity concerms,

faC|I|tate reparation
- preferably about 25 to. 75 mole percent of the alkylphenol will have straight-chain

alkyl substituent of from 20 to 28 carbon atoms and from about 75 to 25 mole percent

. in which the alkyl group is polypropenyl of from 9-to 18 carbon atoms. More
preferably about 35 to 65 mole percent of the alkylphenol will be a straight-chain

alkyl of about 20 to 28 carbon atoms and about from 65 to 35 mole percent of the

~ . alkylphenol will have the branched chain alkyl group of from 9 to 18 carbon atoms.

The use of an increasing amount of predominantly straight chain alkylphenols results



of longer chain. Were [ onger chain oligoners are
desired (based upon the total charge) the al kyl pheno
is preferably predom nantly para al kyl phenol with no
nore than about 45 nole percent of the al kyl pheno
bei ng ortho al kyl phenol's; and nore preferably no nore
t han about 35 nol e percent of the al kyl phenol is ortho

aFWRfPB‘I‘Fé%%ﬂHGMRWI@PWHt%?%&‘W ]9813{1%‘1%%1%? |tapater hand, while
gg%ﬂgﬁ@h@é&ﬁ@ﬁ%@ ROTNAY ﬁ'gn&@%co 51115@ 'ﬂ'xaangJ %%Ar%maxﬁ%r Srﬁrgloght

s in ad Ition to at [east on
ablirajzm alkylphtndia; ¢heet use anfl greales thaney Suseld peroent polyasep em]plhmol in the

; g%g?rt 8 rlfgg?ne%]g %pl%aﬁc{ 90&%0 halsﬂii%ﬂg ggq?gaﬁ}ytd‘ggulés in pro%ucts of
I EdERANY high%s%ﬁhﬁ@é | @EwaRe e %pﬁlfraithfybquom oL, h{&@b&cem or
al kylgjhenol s can be had for exanple from U

Nisss ofpaiypropengiphesplafdiore3 to | ganmaoms amijfremsz;ﬁonvm)ercent or
aI I

S e BB RS B RSP 2 1 055

: | ke fobmofstofdmial PO dBMS bDXeBHEIIY PiscoNitidsh Q’aﬂbﬁ[&l@.ﬁ}ﬁ‘eferred
ri n&rand thus be sel ected fromal kyl catechol, alkyl,

gatios pre abrat HYVRQ of the penshesd tedimear alarlphcug] ex approximately
pﬁ&h@gsgﬁoygsmgoal kyl catechols which are nornally

[ 1T qurds an erived froman, olefin having 14 to 18
aji288 t o Fadfecshishdre aikydphenols[ke parh-edt aithee sulptitued dlkylphenols.

' tdlgg%t?reg“?&# n%glk%gt h %?eggtlzg S gc:‘glet]g(hagnlé%a(ggtgte the preparation
| YABARL CRIIE d“hﬁf‘@loﬁg&ychﬁﬁf Riefs ard Besidd| K&FQ&] updi 'S fotal

nonal%l at ed anal ogles are L%Ee ful: catec
r&weges theailk ylphegohip qufquabbmredominmmaxa aIRyIphenol with no more

.............. th I k

LA g 45 ol e o e R T Chele B BRI B more
t efkablphenold iak BRES5 nidlé Bertéflog t@k&]@ml@éﬁl 1shaiho 10

nol e percent, and nost preferable, less than 5 nole

pllcdphenob f Alkybhydrosy toleenes b léylélh?é,r@é othayeiaipitnels diaping one

P BBt i R @ e inei Oy RO Ryt can

eflsdHe dsed,Gut ﬂiekelivouﬂfténdﬁbrsﬁort@f 1212 @[1@5&1% dRbinsHue to the lack of
hydr ogen; R2 maybe hydrogen, Cl1 to Coo al kyl, | ower

AERGHVESHESCL to B al kyl, hydroxylal kyl, thioal kyl,
| al Ky ggi |
AP oL A PPl 80l BYSc ) 5o of
- beitebip hikyplienglacdn saharfoy example from U.S. Pat. Nos. 5,024 773
5,320,763, 5,318,710; and 5,320,762, all of which are hereby incorporated by

reference in thelr entirety.

10030} The alkylphenols of this invention may have two hydroxy groups on the
benzene ring and thus be selected from alkyl catechol, alkyl resorcinol, and alkyl
hydroquinone. Particularly preferred are monoalkyl catechols which are normally
liguids and derived from an olefin having 14 to 18 and 18 to 24 carbon atoms.
Detailed dé'st:ripﬁ(iﬁ to the préﬁaration of these alkyl cathechols are déscribed in US
Nos. 4,‘632,771 and 4,463,838 incorporated herein by refcrencg. In addition, these

nonalkylated analogues are useful: catechol, resorcinol, and hydroquinone. However,



preferred nolar charges are 1:0.25 -0.75, nore
preferably from 1:0.30-0.65 and even nore preferably
1:0.45-0.50. By way of illustration, the follow ng
list contains the particularly preferred al pha am no
aci ds mherein Rl IS hydrogen and R2 is selected from

CHFOROTRURHA Al ol SO Ry Tole percontof the totel
%)E&:fdﬁ )
' ser| r%or%%%bf&%ﬁ'e@&f} ﬂt‘%‘ﬁﬁ:@%m{ %{?3? preferable, less

CHe8CHR k! Rercantt dfi thmtlotvé phmﬂeﬁﬁ}hﬂge as ar ag i ne

CHZCHﬁéﬁ %{)an g?‘&%ﬁ h%egaeneral formula

Ryt KRR QA0 0

- t Preéayatl F{jl}’dfﬂ’gﬁ@i-ﬂz marhe hydeeen,ildita £anikyly lomes aliyl eg Ci to
- Cg alkyl, hydroxylalkyl, thicalkyl, phenylalkyl, or other organic group. While equal
molar charges of alkylphenol to alpha amino acid can be employed, particularly
preferred molar charges are 1:0.25 —0.75, more preferably from 1:0.30-0.65 and even
more preferably 1:0.45-0.50. By way of illustration, the following list contains the
particularly preferred alpha amino acids wherein R; is hydrogen and R, is selected

from the group consisting of:
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* Particularly preferred amino acids comprise one or more of the amino

acids of the general formula above or one or more of the specific listed amino acids

above, with glycine and alanin_e being particularly preferred. However, if additional
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the presence of a carboxylic acid, preferably, a C to

4 carboxylic acid with a C2-C4 al kyl ene glycol. It

is believed that the C2 to C4 carboxylic acid with a

C2-C4 al kyl ene glycol pronoter system may act as

transfer agent, assisting the transfer of the.

al kal i ne-earth al bases froma mneral r.eagent. to
aﬁﬁﬁ?sa QAT Pssa'@egﬁf@i?n RERRRLYART ARG s aRaFig Ard SFscige from the
d@fdgg%ﬂﬁiﬁingtdl‘ Hidtidsne? g&_ﬁﬁ%ﬂ Qroit¥RE € ARERILRAIAR b¥idicarkido acids
to carboxylic acid is selected from acetic,

p Egyibgelecta dornddifional asbicdntaiming hase agpsuch aciglikyhimoecids are

g j . ethyl ene cpl r.opyl.ene

rlera ffm Vi U Con R BRGS0 FOP e RS o1
TE038] car bakidigh the bsnoaddiisQire SdntyibAIYShek GOt sntamINESN amino
used either singly or_in mxtures. Preferably acetic
a&ryPiagd @ cabeyEerinn, AR S, cprtaig prepartiesaiothinipyaigal and

a [eSa; [ S .

o e B B A P B 0 B BRI Dt g ppines and
| narbamjligracidsothe winido ddids gre eomyelatilercrystalting solidlk with acidity and

LRSS Sai015, o B oh L er e Lo Skl ean L
ViR M p B RhE aﬁg %pﬁx‘e%i%l%t%luﬁﬁqn hraghcined alﬁgéﬂél@ tsgfukiiéﬁs behave

' 8_8 to 16 carbon atons, preferab

cont ai ni n
caepolikegodions Yhsbsanpisefdigh dipale atduambl Magy of fiesabbservations -

R e A el Gr At B g Bghg fon

nanhenpeef erably about 0.8 to 1 nole of high nol ecul ar
al kanol per nole of al kyl phenol. Exanples of suitable

al%adbl s iThealinding-cagh rial bages dlat ampbe ugeddeysarrying out this step

' , 1! like., Rarticul arl

PAnEE I8 P Y ORIRR B cl AR bl Einail 4 i, and

apdrtighiariydfmidian owelegbdlciatigfiedxidd) magaedin & ide, RRTRUSEres

I ac}s as a solvent and al so forns an azeotrope with

NRERSPL- R PDs eRVedimeng, siaked medpglewmeydroxigo)is predemsyk

¥ ter al | [ r
e o RS AR Y phelen M lBh bR iR 0BT )

afartarxybic agid ehép &bty adkylemgelyded empiget it@pronidteaid gihance the

R OB B A B, b o

{86 itiptfe@ IndtAlDas EMRYPordon W& rdPLLIUES sé@ﬁhﬁrg orf?%%lieg\ﬂting

the reaction, thus pushing the reaction tot

- ofligomsrie elkylphenolereaposition cad 8 dbtaifled vetled ¢hg/abaction proceeds in

OB B ST el TR E SR S ina oy
fapeyTatedaioalen: iabaievbd ey 8RC, to C, carboxylic acid with a C,-Cs alkylene
“glycol pfomotér system may act as {ransfer agent, assisting the transfer of the

. alkaline-earth metal bases from a mineral reagent to an organic reagent. Formic acid
.’has been found to be detrimental to this ,procédure. More preferably, a C; to Cy
carboxylic acid is selected from acetic, propionic and butyric acid; and the C»-Cy

' féﬂkj{léné glycol is selected from ethylene glycol, propylene glycol and butane-diol,

particularly butane-2,3-diol. These carboxylic acids and/or alkylene glycols may be

~used either singly or in mixtures. Preferably acetic acid is employed with ethylene
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pr opi onal dehyde, butyral dehyde,

2- nmet hyl - pr opi onal dehyde, 2-nethyl - butyral dehyde,

3- et hyl - but yr al dehyde, 2, 3-di net hyl - but yral dehyde,

3, 3-di met hyl - butyral dehyde, pentanal, and nethyl

substituted pentanal. Preferably, the aldehyde s a

fo deh nmpone For eh ab '
mi%]gé%fl ﬁs th cc)lra%ex A rrrnpl erf%i ?&rﬂ EX: CF dﬁaydﬁ & ﬂ%yeg and
Panixmed ﬁglmowxﬁﬁﬁbe agkdi S par af or mal dehyde ( which is a
solid typically a_ powder or flaked product containing

t HB03Yui v aiﬁb?ﬂnﬁafcuaa 8uth the pronpterRymix el Rrempiray above, a high

Tﬁh&lé&ﬂ& iS4 RLAb] dalDe H#ﬂlérjyﬁaﬁ’?%gﬁ%ﬁ\;’é(blt OXfckel § H 8RB rar

is the cyeltTc trinmer of Fbmever I qui
fmmde&mmhammmﬂﬂmmmhﬂmﬁ&hﬁdMﬂh&mmmmmg8ﬁmﬁﬁwhm

St RS 38t AR et Al ot s ity
| f %{m&;@a Eyﬁﬁlofzﬁ%ﬁﬁﬁk behbmoaf@s@&mﬂm gl%féi*ab@ O 8H about 0.6

al so f'or mal dehyde rmmaybe 1 n.an aqueous so tions
Ad@i il 5 oelas *I}d moﬂemrnﬁarabbr@tmm 0.8 tall smlavbhigh biodeaaralkanol per

aaie PERTBAS ol 280G b R BARE s Btfudelt ppdii Lipdsor
P &dcst él&ﬂloﬂpzfmiﬂthﬁxﬁﬁl 200 TROMEN! PirficllaphRIsRdds ayéﬂm- '

her al dehydes such as_acetal dehyde, glycoxal, and
f. BeEAngk hl} inbenaljcipldo anpp ighanelaenlsroy dgiyralsobebisl the process because

¢ et R o aih B SR T RR s Whong =
16%&@ﬁlehh9a3t t@oke thmiiﬁexhgﬁﬂlera@dm&fﬂ% n{atﬂ%&}lﬁoﬂkﬁ any other

ent process can be conveniently conducted
PR I RSV, b iaels ISR 51008 el iripe the

”}éébﬁ'&? ST high h))()h&ﬁﬁ? Xefzht mCBHOJ%ﬁlﬁllaf gorﬁé‘é#? in the chemical

net al base, an al pha am O acl
crmpmtembchamsn‘tm tb$ mm ﬂmt gffacalitaies treoemovalroddhic byproduct water

actiye conditj ons a te rat f from 150C,
KY‘; E g*tﬁq%élt .ogﬁgrr%w&quaﬂon
hwm ar bomeohmé;@ﬂ& cmﬁfn&{e%ﬁ apdhys M&ubﬁ@&& F? 0 aldehyde.

conduct ed under an inert gas, typically nitrogen.
PAceardinglyrthy aldelyderis eﬁdeatehﬁt)mcfnnmléepm'dc,aicmah:bhwe from

DO PR, ol b LS DS A ABh 2y

t emﬁwtﬁalae@d%rpmﬁeﬁytm@ﬁ%hy@é 3, R R/ 1 Vkyraldehyde,
) at m)spherl C pressure to renove water Of reacti on

apghmethyd sebstituged pentanab tBr@fﬂ@blw\meleebs(dﬁ isn formaldehyde

[ 1 art | ar I
‘ﬁ*% ey R RIS I Rp B Bl R Tt lamble assyli i
t d)‘tegash Bngieulafly prdtytredhie Iiﬁ_faf(hmdld‘tﬁ&@é)aﬂﬁah isfaysolid typically a
- powder or flaked product containing the equivalent of about 91% to 93% -

formaldehyde). Trioxane a crystalline solid may be employed (trioxane is the cyclic
" trimer of formaldehyde). However liquid formaldehyde solutions may'also be
employed, formalin solutions (aqueous solﬁ'tions of formaldehyde, sometimes in

* . methanol, in 37%; 44%, ot 50% formaldehyde coricentratiotts are comimonly used
forms) also formaldehyde may be in an .aqueous_so‘lutions. Additionally,

fonnaldehyde is also available as a gas. For material handling purposes and to
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the all cyl phenols; thus, substantially formng

al kyl phenol salts. By substantially formng

al kyl phenol salts neans about 50 nol'e % or greater of
t he al kyl phenol s have been converted into the
corresponding salt, preferably greater than 75 nole %

2812)181 migé g&(ﬁﬁ?}?&l %8%511?‘%} S%Hﬁt, ?n?nrgi ghe %ﬁfg %rll])é %referrﬁ:cel o eaé(%ehyde

c enmpuhe id pa.r@foﬁﬁilﬂehyﬁar Ottt laRiehydes fs&éfﬁz[sf ®6talleRyde, glycoxal,
cal gl fied | kyl phenol s.. Stated 1 n_ another fashion,

@Fﬁ@ﬁ ydeaayba employedt g mgremﬁ@ferahlyklwsmqg@g}oun@ Agth the
aMal&h?dér%lﬁ%%nﬂ i ?@Ealﬁpﬁlneéboo RN egﬁes]mariﬁrﬁbl o Rbre than

one or nobre art’h et al
prl@Verirthel totall farmaldebydeclufrgal kyl phenol to al kal i ne

earth, base from 1: 0. i cul.arl
o0l o B St bRttt can bR raitratty Cpndisid B asbizsting e
a@bﬂrddsalﬁ B, nicRe Bleferaly tigtupddidrl 'aﬂﬁﬂpﬁeﬁéls o an alkaline earth
al kyl pheriol and/or  al kyldphenol salt "as well as an

olicipl bz, 3 plpba amindeacidand 4 fﬂkmnlﬁehm cahippheritémthic presence of a

C?F@ﬁ?&%{%ﬂ \% elac co%{i%ﬁgy I 9 al l%ﬁggﬂ?@JE&Z%"C
a pfdfﬁﬁblybﬁ&ﬁ meWUoh@aﬂﬂlE Qiqufﬂliy@focﬁflﬁjhgﬁﬁleﬁtf FabfdabRNBe fdaction

to al ﬁha amno acid can be enpl oyed, partl cularly

plseioe vvéadem@rgweatrg@s,m% Wirpsen. ardoybisl prefebieg reaction
fegi Qatgteg ?U‘%f‘to%? Mﬁg{@%&/ t%f“%’g%g%g Ii‘qqtlog\ﬁn%%[aggtlon

oneri z e pr o uct
t fre dadtﬂﬂahmeyplgﬂbrrchmmlyn terfipetatateded fom 2100 en230°Caad

nost. ef r af or mal dehyde V\:PI ch_serves to
pPduTgct pEmas Pbaéﬁl‘gn'is?ﬁ&re ©4emeve wls pf Farign Rrogssepaler and light
”ﬁh@gﬁg Wﬂg g?% o@f t_o@?ﬁ%':‘ ?ﬁgﬁ&’tﬁont t?m&)@;%fufr ﬁ%{%@t\{g@aﬂy %rgferred

f cignp allspling) q\?%rthlhaseﬁs amé@l Toftheathaygqcxlsfe:ﬂqﬂpltenol to thereby salify
+ SRRSO il shfestou Torine 2iaipbete) SR, Hciphantially

sﬁm digylphéto] ¢ rﬁ%%dﬁﬁm?ﬂdl@
ST ey oGkl S8 i BBF AN S BndID P et R AR Chok have

Coagnzgnyrigdiinfe the m%ﬁ@m@@epv&alﬂmgrﬂer Ehan 75 mole %, more
preferably greater than 90 mole %, and even more about 95 up to 100 mole % of the

alkylphenol has been converted to a sait. Particularly preferred are calcified
alkylphenols. Stated in another fashion, preferably the molar charge is one
alkylphenol, and about 0.5 mole or greater and up to about 1.5 mole of one or more
‘alkaline earth metal bases; with preferred molar charge of alkylphenol to alkaline
~metal earth base from 1:0.65-1.0 and particularly preferred ratio of from 1:0.75-0.85.
{0039 The amino acid is thought to act as a stabilizer for the alkylphenol and/or
- alkylphenol salt as well as an oligomerization aide for linking the alkylphenol
component with the aldehyde. Additionally, in the final product, the alpha amino acid
is a source of ashless'base.” While equal molar charges of alkylphienol to alpha amino
acid can be employed, particularly preferred charges are 1:0.25-0.75, more preferably
1:0.30-0.65, and even more preferably 1:0.40-0.50. The oligomerized product is
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020-28 C12 [0040] Although presented as a single
product in the above schematic, the oligoneric

al kyl phenolic reaction product is a mxture of |inked
phenolic noieties. Particularly preferred
conpositions have greater than about 20 nmass percent

of henol i roduct ar hi er,

o e S0 BRI BB a B RCe goranpnspt and

t haost puiafanablﬁiamﬂmamaﬁyde@mmfseﬁvl@std BH®RR thd dllk@ghenol salts.
phenol j c roduct or gher, in_ the total oligoneric

aﬁ’m%ﬁéa{m errsmelar Shars?&ﬂf@éli}’lpheﬂoﬁéém @amakdﬁ@de component

0 | e

g aROEs 12 REEbRNE0 811, Rk AReREBEL 0.2 UE R Iphnol 1o
wédrmaiehpdd e Whilepmt hemg bomdmasy dotoregavdorgthisatftion,
" these hi.gher .oligone products.. Suitable separation

t @ﬁ‘ﬁﬁﬁtaﬁ Belog 18 ajsisatic fbatitae Tepsiion iy RouEI th Brasee. bur

are not limted to distillation, solvent extraction,

menbrane separation and the |ike. [0041]. The reactions

of this invention may be carried out in the absence of{

a dil uent but it is often conveni ent CtQECHzﬁéz a ?aOCCHzNHz
- OHsui tab di | uent, QHypl cal | \ina substantally ¢nent o
_ or gani c di Jeugnt s as m Ff“éfl ¥ g
I@oh ther o e' li ke, 8) 8‘?’1‘] di
‘ benze ol uene, | ene, paraffln ang

ceiarticularly preferred diluents are | ubfi cat i ﬁ‘g oi | s
whi ch i nbl ude. sol Vent. refined IOON, i.e., Git-Con
100N, and hydrotreated 100Ns, i.e., RLOP I QOON, etc.

Di | uents maybe ‘advantageous in nai ntenance of the

reaction tenperatures and renoval of the water of 14
r E0940} on tAqléh@lEh@msemty@ a%aBMgledmdmehméhaa@\mnlp&maE, the

: f‘5]9 ure Mﬁlghgpgg er dﬁﬁ%ﬁﬁ%&%‘éﬁ f%&E?d;)p aCtU@F’@h‘i“eS

-pBa:rﬁ&ﬂhrl}Df)refdifed coapobitions v toratr tHGIGbbLOI BRIk percent of a three
pressure 1S not a critical factor and can be

alitsd phenqlic repdust pobishes, preferaup grsster hani0gnass pejsent with

EREPREE Heou S R g B Hehis8 Bt B mERRYE PSR Br s in
”ha del%olmﬂt htkylphenlictepdtidpn rodud 42 HedtedOPB 05gEmbAC

1 Pe reacti on can proceed in two distinct steps.
yiphenolt eactioy Boduct cap iipdes go pEICESHRK SHCBIE fidiratiog to remove

: rs%ﬁ@ﬁ £ Lho@by ﬁg{ﬁ% il o@@arséﬂo %Bﬁ@énh@t%%ﬁese%?ﬁjfe?ghgomem

al pha am no acid ar act| on tenperature

: amoductsi Shdtable sg@f@ion teclafiguealbtekrowntinehe angal @i ihdlQde but are

t%nngt(é:d t@&s%”‘h t’tpont Qo vesnltg tlrz?cnso}l elgerggr%gg gesp a?a%%\r/l%nd the like.

{0041 The reactions of this invention may be carried out in the absence of a
diluent, but it is often convenient to use a suitable diluent, typically a substantially

| inert organic diluent such as mineral oil, neutral oil -or- an alcohol, ether or thé iike,
such diluents include ‘behzene, toluene, xylene, paraffin, and the like. Particularly

- preferred diluents areiubricati:ng oils which include.solvent refined 100N, i.e., .
‘Cit-Con 100N, and hyd:o'treated 100N, i.e., RLOP 100N, etc. Diluents may be '

advantageous in maintenance of the reaction temperatures and removal of the water of
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reaction tenperatures bel ow 150C are undesirable as
the rate of reaction is unduly slow and unwanted
products may be forned while tenperatures above about
250C can result in the degradation of the materials.
The reaction is preferably conducted in the presence

T e AT TR —

Carf uewddn@n atktiredid moredréfrablykiydif 8803 1Ge |40 W‘ﬁéﬁent of the
preferably ethylene glycol. A'so in place of

c arqsastlywwc iAglditipaptly mrssmes ot aqsitical faetar mﬂkgm e

e .sswmr%tbgg 5;9 ltdbﬁ p@f o e QgAglg{os%p%e 58 ﬁreg a% Is pge%rred for

usemkenichec, aad melmespﬁxefshmﬂb by saffficRink el rhaiata@athe RedP8in®d in the
s§l t. éﬂ%nd nmost preferably a calciumsalt. However, in
g 4% he car boxylic acid is preferred By using

agsi4af aci fls gf r%osﬁ@@eé%gbg tACtedetidl é&g%['ocre ﬂa%ndlgtmct steps. In

t enper at ures dvant ageousl'y “enpl oye
e feditbtstdp, areilbolsbleatkytphenblt iarerettd lmt}ngl adkadtrniccarth intbtatbase

Ll B BT » rosblioBbaTey s 36 BoRAPoHL bS5 C.

abret@ IS irbdhl raiEze OF 1307@Ho J0000 A8t the %Jﬁglétstelrgﬁ:}gcess above,

xtures of carboxylic acids also can be us
f%ﬁtﬁﬂeﬂﬁeféﬁ'éesrhﬂ@ b$0°4] ;g Iupdfélr@‘ble as ;lpl rsialdfyeacabm munduly

osle b8 pfeeq pRUGS LAY oGRStk feipralines 608 a0

ad‘mu‘ésrﬂ)t 1&2[53 degridafibn oﬂhefnﬁﬁél‘bﬂe( TheQBadtion @s ﬁx%fs’iﬂﬂy%&ﬁdhcted in
from 075 to 0.125 nmoles of C2°t

e pref er abl'y
g@m&a%wqe@ &é’rfaﬂotélb SEQGH(‘.?GCP Beret abpBeit Patioulagly ere&lmd Bromoters

8l ) (TRl Ayl B BN Uil
‘pprefembéjobiyybnﬁglytd Al implace cfitik @nlsoxylio aeidpsaisdf & ¢, to C,
mol e of . .al ka]ine earth netal base are

e?f’ﬁlrwg‘a aﬂg r FRAEreS 0f thoagtd51BH SR coldal kevesied, Wikeao safs or
- amBiRks 6f safth ki édﬂrfs £euidy, Rl é&tﬁéﬁr&%gﬂ S S éagﬁh mefal salt

neutralize the alpha am no aci e anount
tand@aost prefably acalzoing sals ddowder,tin gahaal] thepnefozylie deitl §s

L B ek S Bl o9 AR
die Eid%ﬁtaga@ﬁﬁf/ @ﬂl?ﬂiyh%d and BY¢NERGORIh Eaﬂ'bé‘@ﬁtﬁne@ 'h(sjm% ace}]c acid at

synt hetic oi he reaction is preferably con
-fh;ghea temerat@neerfor ¢xamle abtempemémmmeths mmge obahdw tfom 180°C to

95 o B RS B R B RL IR L
mmntymidsam @amenadd.y is acconplished by

- continuous distillation during the
10043} Based on one mole of alkylphenol; typically, about 0.25 to 0.75,

preferably from 0.3 to 0.65, even more preferabljr 0.4 to 0.5 moles of an alpha amino
--acid; about 0.025 to 0.25, preferably 0.05 to 0.15 and even more preferably frem .
- 0.075100.125 moleslof C2 to C4 carboxylic acid; about 0.75 to about 2.0, preferably
~from 1.0 to 1.75 moles of a C; to C; alkylene glycol are ised. Typically, about 0.5 to
1.5 moles, preferably 0.65 to- 1.0 mole, and even more preferably 0.75 to 0.85 mole of

alkaline earth metal base are employed per mole of alkylphenol. In any event, the
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neutralization. Conveniently, a high nolecul ar wei ght
al kanol having 8 to 16 carbon atons nay be added to
the first step and/ or second step (described herein
hel ow) as a solvent and also to assist in the renoval
of water by form ng a water-azeotrope which may then
be disti] of f. [0045] The internedi ate_reaction

pFBaHRLC &F %%em@t%tak'?@s spidiceet foppulbz the 2iphp gepgRiecid and
CRHRARSAL of deld RdiRyAL i Q%)pﬁc@gge%efe%d is o caloiu base

ol i gonerize salified kyl phenol ™ an | pha am no aci
p {@4dtt . Pahe feacticarib yISp Itﬁflallyemdlpsefarab&t ainflireted in a compatible

t duct ly, th ..
HERTBRR RshRany = 10 UshuPoninar ot palidiont. dhensegen i
Of)re@erﬁﬁy'cﬂm@cied fBf £hevighy1chgBrBr ¥infdn bodure @&ﬁp@’ﬁ’eel%acnon It is

nore preferred fromO0.7-1.0 of paraformal dehyde
aPrefeTHIddn é@movm@aterogﬂnpwgeckhy thpaeutralizetion ofthy alkerlphenol This is

et S L R s A A e RS

t aemediaitivne Gdiverdicntly, & b lﬁﬁlebﬁihf Veightalkaim haﬁﬁg aeto a6 carbon

,s ecified in the first step for sufficient tine

WS Y 4d§1°‘é tripe s step@nd/og a%aopé ﬁfep [ﬁi@pmlpqddter@n below) as a
t ydlbéiﬁ‘ Lhy fllkg td Q¥R H,9nd RN & \? gt{':%fx 9?&}%%1%[)3 which

anol and/or water ct| on.
nmyftyﬂwlnlb@\mstxﬂedeﬁbve a portl on of ‘any crude sedi ment

oOTRG i dnlegedite a5 oyt or3he Ere s Syoladutl e

silgehyat cbﬁ?oﬁ&x@(&e‘ﬁﬁgd RQEIndbBe RS LA RITE Q)Il i80lediAEsalified

i nternedi ate product can be substantially separated
falbwpbﬁwl avd alpba eingecist prafiuct. Patieniarlyyrefetiedis a calcified

RS Aol Bk Ry ot B ESpondi 1 ¢

hpgifermdlBhyrle e thcd cHasgedsr). 5924, 5:1 hﬁeﬁﬁtﬂlﬁ&ﬁﬁﬂ ®65-1.1, and even
al kyl phenol i c product (produced in either the S|ngle

sweis prefsred from GF-1ehef naaﬁogﬂ@éehséaé@ plswlphergl. Bde cooling of the

f rh
S Eoe BEURALEON TR0 oSNy B SRR R v
tregctanie ltltmshea@dm theesRtibe fehpdrsufd Which Resubbahtidiyafie 8dme
the rormt 1elr an aI kanol 16 _used to prepare the
g4 10/the HEst step dosublicient timet subgiaaiially soaiplate the

'%&ﬁmﬁ?‘ @)1%2.13’:19{1' g&ﬁcaﬁﬁr £51Mws o 0¥ a? Pgﬁlogiﬁggl?esprgﬂllo?ér YHd/or

base can use he neutra
Rllefnolt atd/tyr, water aflrkantiph. Filtration miayl ﬁ)ltuw to temiole abofion of any

ove ou met. al drocar byl sul fonate is
iﬁéﬁﬁl %%EPEG\%PB%&%B@ QLA Sep,pregesses Opanalgr agpect of

ithie two stage reaction, the first step of the reaction could be performed and the

intermediate product can be substantially séparated from the unreacted materials.
Commonly, these compoun&s are referred to as alkaline earth metal phenate and are
commercially avallable "

{0046] Ifa h1gher TBN product is desired, the oligomeric alkylphenohc product
(produced in either the smgle step reaction or the two step reaction) can be overbased
by carbonation. Prefcrably; overbasing is preformed prior to distillation and filtration

since the overbasing process benefits from the inclusion of the promoter and alkanol
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typically conducted at tenperatures in the range of
above from 160C to 190C, preferably 170C to 180C for
about fromO0.1 to 4 hours, depending on whether a
noderate or high TBN product is desired. Conveniently,
the reaction is conducted by the sinple expedi ent of

b I g

BB AR RS o 0 R SR anie
t hdded\at ﬂbaahngnd/eaexdemmmase mmeeme@ni thy nét.&mbl‘z&ﬁbn step.
béﬁgj s illatjion_ either during or after the reaction,

o alken s3gcaamid Q& RFieyialprioverbaeed, @ioup ilgnetal
Sli?c!rﬁ&hbﬁsﬂ%ﬂam%‘ biré@éht\ﬁﬁ e ovEﬁ)%sx gé‘dcﬂma Hﬁﬁg:et Q)\ge%&{ﬁng is

over based products and 1s typica enpl oye
r tpieallycondisad at tenagrerduges ilBthawiezs ofebovmfrendb0°C to 190°C,

R e A N S

Ofno@%td d}CI'@g}DTBNtIﬁ‘Qduct ﬁtdésﬁ'&? Catlvehieil o s RASERS is conducted by
ol i goneric al kyl phenolic product provi des for a CO2 t

c Brecimplespeghient ohbeldlisg gateous carbemdioxiis:throngh ammctmn
0 Z)ghnje E‘;ﬂc?% d-ﬁ%gntgﬁggﬂi Ev?ﬁe?'f ehmhflg Itﬂciy (f(V% eaﬁﬁr ?ack&%gn can be

usi ng ra clum pDase
ahmwbm]:nﬁiy temnovad by disallbish ditex deeng '@ Mtef ﬂiel reac%nab out

0 to 2 p erably 0.4 to 1 noles of carbon, dioxide
@%4% e oéargw 911015%51@ AormplRYedidhe regction gystEm igrcopBingRey with

Othé Cgﬁidﬁ Basdb ?&r@&verlﬁk%yn}]gr‘éﬁﬁctg Lﬁ(c?ﬁl 1@{1 g{]@gﬁ]ﬁ% \YSatio of

e excess cal ci ase and
n@l:@déﬂom tmr?mﬂmhae pex mblegif a]REl;bl'mnddam preﬁemaﬂjye fraﬂdﬁﬂbut RPto

citoulrd o ity of olphael R lrdiohe Braras Clr asyporeted

PIEPOE ChiefinP 66284 bl ﬂ%ﬁgﬁ‘&%ﬁé meaEt [tﬁ%{rfd)és fdi‘"&e(‘féz to

very high TBN products are Ired i on of
‘ ch*IIQ;Uer hgliaatip 0f about fed ObS: hia ﬂmub()éﬁ !dasng@ Tﬁﬁ\éptodm:te are

Eﬁ%pﬁséﬁ@g ﬁg@?@ggh@ & ?;C%,L gg}qgl{rg%\éﬁef{tgaﬁgiﬁq}en&gocftfbout 1.5to

[2; ef cartail dioidé Moldrati® bHiHoup 81266 Dipréferadly @1 ité 2lmdlés of carbon
overbhased sul fonate and/or an al kenyl succi ni m de

wHewde per male ofielkyinhersl and pheutPhdiedd, prefophB)0.44p] 2 andlgs of
HE0B10585, g SRS NP SR RS, BaSb il o

aﬁsﬁdlﬁ)q)rbmcﬁﬁﬂugﬁﬂ‘ BY préutiet vircbeaided Tn @lﬁﬁfgethé Ednynakidn of the
nduct ed_under vacuumto_ reduce foam ng up

- éﬁ‘fﬁé}g‘ﬁﬁé plkylphesaligpreduct er g1 ﬂﬂsab@thasm@wpm dﬁ-ndqclgn any

| IRSAIHbE bEDredf the o Ho RBRE! Wfically, where very high TBN products are

desired, a portion of the calcium base will be added in the overbasing step. The |

-neu_tralization reaction mixture or overbasing reaction mixture prefcrabiy also

- -contains about from 1 to 20, preferably 5 to 15 weight percent of a neutral or
overbased sulfonate and/or an alkenyl succinimide based on the weight of
alkylphenol. | - _

- [0048]. Typically, the process is'conductéd' under vacutim up to 4 slight pressure,

1.e., pressures rangingfrom- about 25 mm Hg absolute to 850 mm Hg absolute and
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[0049] Suitable Goup Il netal neutral or overbased
hydr ocar byl sul fonates include natural or synthetic
hydr ocar byl sul fonates such as petrol eum sul f onat e,
synthetically al kyl ated aromatic sul fonates, or

al i phatic sul fonat es such as those derived from

pol vi spbut yl ene, se sul fonat.es are.wel | - known

Wégfﬁﬁﬂgg’ 1 %ﬁ’ﬂciqu&@d Enareen iy sHes ﬁa@m& Yhit %%‘Oﬂ?h&m pressure,
New rabueiéhn Ionea H}g £sbRtEo 780 rhif IBSaHieHie. al

sul f onat es. ) The hydrocarbyl group hust have a

s UP849¢i ent Snigtheorap It mebdneutrad ox ovasbased hwénocarbyl sulfonates

SR S S hac S s el S s BEE R Al i o somate
rraynthamanp ﬁﬂiyla@e&droﬁhh@hﬂfdn@tcs kygtaliplsatie SUBbhAtes such as those

al kyl aromati c. preferred for use are calciu
\é“@ fmmaplswb}lmﬁ@u (Thevwartonates 2 “@llémomﬁm it @nlike
fg @homégﬂ&%%{eg DR Rgir ra%&%%ﬂé’eeﬁé 432 firhiO
. | tate over basing eepi ng ca cl um base

i Bulﬁn’iatdm) ofiis hyfdb@actlyl gtdubmna;t hmesamtt‘ﬁhbﬁ rudtber ®€cdrbon atoms to

S B8 SR B e o seltblen dvetbrabli e zaroy! porton has at
0 RabtOAlatBondRoRY ﬁﬁcpﬁlﬁf e El%n‘)é'u@ |og al A8 Uk 3 l!f's%‘ﬂl? glk?rlaromanc

Total Base Nunbers up to about or mnore I on
. oMaghpreéstsdder @ﬁe age @laum, m@g!mttmh ombaﬂ'rumx swlﬁ)rmtes ovliicheare

ol 1P Peclers Sueb Rineis ESisenmtlmelly B fesfiel e

t Beerbasighy aepinpanechlSivh BaleRiutibdfS11l Wien erml oyed
the Group || metal neutral or overbased hydrocarb

sifi0SBhat e Pulfanpiss syitabhlesfor peeoim theyprgsent prc@e@mrmmﬁiy prepared
|
8 i, SR RN b
?ﬁxd»duw hafing TotﬁBaM@rﬁfEﬁ?@%@ﬂﬁﬁbﬂO(fﬁf mdrﬁ!{j a(}dmon of an
or ns e o0 ou netal neutral or
B%%téo‘gma rré@s;akifw drgxide ehaflée adentigmally spbon digxide.
_ e@%ﬁﬂn@h cﬁ‘oﬁ]’d& B@&)El tﬁ@ ﬁﬁ‘)ylsc%rrﬁﬁ‘?ﬂlg ﬁgf‘ﬁfrﬁéteﬁﬁleto r]?roduce the basic

advant ageousl'y enp oyed I n suc I'ons
coverbased suifonatesh t he cal ci um over based sul furi zed

- AT R chployih theprupal mebh et ar bribd Ragrorsby!
- Cﬁiﬂ%hﬁl@'ié aﬁpfo @d avnanh ab& 13h &s A §é1£twe% %Qakp@nem

enpl o succi nimdes are well-known in th
aPI‘leerahiﬁé fram@wt 1 QubQ:Wh Vari Whsredheprotect is mmded @s an add1t1ve for

Chrat trafhens Fiedo RuRiptERe O of Grbi WG biatal or
P&yt ABydrdeEb A SuMBhRE HEcRBdYBRNe %ﬁé&lﬁif&hactwe because

sulfonates are advantageously employed in such formulations in conjunction with the

calcium overbased sulfurized alkylphenates.
[0052] Alternatively, in lieu of a Group I metal neutral or overbased
‘hydrocarbyl or in combination therewith, an alkenyl succinimide may be employed.
' "Alkenyl succinimides are well-known in the art. The alkenyl succinimides are the
- reaction product of a polyolefin polymer-substituted succinic anhyd.ride. with an

amine, preferably a polyalkylene polyamire. The _polyoleﬁn pdlymér—substituted
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18 succini c anhydrides are obtained by reaction of a

pol yol efin polyner or a derivative thereof wth

mal ei ¢ anhydri de. The succi ni ¢ anhydri de thus obtai ned

is reacted with the am ne conmpound. The preparation

of the al kenyl succinimdes has been descri bed nany

tinmes.in,the.art. See, .for exa e, ,US_ Pa
S%F@ﬁ%%f%wg%fi%? gBRed by feag?li{?% Syl PabEAT 6L b lgrvative

otherddif Ghithah HeicRERyRRIATRE sheift BnliVrite iRl @BERnedAl l%t:ted with

succinimdes are I ntended to be included within t

Q@ﬁ@nm cqmpoundr rhhe ardparpjion of ﬁ@@m:nm S@leclmﬂﬂldes haSRc@nly Hescribed
keaylg
FBP s ¥ S SO UL 0 RN 08 O Y n

05;152,8921 th)g/dlpdbm bfwhmg adinadrsened(iRrdn by r¢farmué eﬂﬂc)yl
%Cprow de faqr éal kene whi.ch can va@y Wi deI'
CITHSSS areiipieadddrig e Apdndsdavithumtherscene ofdhe ks tieay)

&
L?@%@“gﬁcﬁﬁ??ﬁ?ﬁ SePaE Hc?eaélﬁ&gg HEEIC antIHREE i A fom
- 28lBeny; pmﬁ&l‘d)ly\pptyhsobutcne,sanﬂus olgainethbepolsurerizipg an alkene (e.g.,
| | t. of t 400 | t.o.3, 000
- TP Bfeeblo.pig it % pilinn e ey welE it Koroaeasiions
PEhe Hrbasenkfiber STdaekdt Romk i the BPYSIkekd 818 1AL thedPkdnt

about 100 with the pol yal kenes” having a nunber aver age
n%!béfé‘%}ﬁlﬁlof tfw:squgﬁmc@nh cag @ ge droabdd or IB$5®OZSOMImre with a

isRUB e ntoer oGl BLRIR LR VEREE s HOUERY 15 oo e
ahréfemey nhﬁmﬁageam&lb@g ef cmb&Cabial p¥eolyHikd@REEIScHlE QA range
out 800 to 300, Further information regarding the

@B&P%Ht 580 GPO%IWQ with e pelyalkpaes heving @ numbes avarpgs wolecular
PN I 3Bou 0B LS 3, STRIMASe 3ol SR unBer of carbon

| raétbms arthe polyilkenk mbkeceliemangded G58) abont 601> ag;e,uewhnd the number

ar at i.on. of o rbased cal ci um ol
1?5‘1@ HE’:H%“F’E‘W GRS e Abart HBg |00, fpsaerénfqrglatmn
over based 'pr%%}ﬁlgtt)ﬁgﬁad [ﬁcﬁﬁ%@%ef%r?f&bg% oyedin dtehe

- ressesors canrbeded sfor exabesslies tyorefeSerice abUeS. PamNs i4{ 7441921 and the

can used include, for-exanple, nonionic
' &gtegepagsnctlgzgil&egﬂnas for exanple, sold under the

Toesimar k i fhete@fcrtt d
e o o Feferdl i apdtlon I LfMscl il 1igB1ME:

- @B@P@ﬂ@h@mﬁ@ﬁ dﬁ!ﬂéﬁl e@@@@ﬁeqj@nﬂy gddeddo snlamee the hydrolytic

M MR H T -
" ‘process if desired. Smtable demu131ﬁers which can be used include, for example,
nonionic detergents such as, for example, sold under the Trademark Triton X-45 and
* Triton X-100 by Rohm and Haas (Philadelphia, PA) and ethoxylated p-octylphenols.
Where used, demulsifiers are generally added at from 0.1 to 1 wt % to the
alkylphenol preferably at from 0.1 to 0.5 wt %. . -
[0054] . Eithier the resulting cligotheric alkylphenolic cﬁﬁipositidn' ér' 6vefbased o
oligomeric -a_ﬂcylphenolic compositioﬁ may advantageously be filtered. The purpose

of filtration is remove sediments, particularly the crystalline calcium carbona:te_s and
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[00541 Either the resulting oligomeric al kyl phenolic
conposition or overbased oligoneric alkylphenolic
conmposition may advantageously be filtered. The

purpose of filtration is renove sedi nents,
particularly the crystalline calciun1carbonates and
%ther ansaluble matieﬂaels Eorrglc g' u%g E}[ rece i&%{%l aps A ﬁ t10na1? ﬁ)tlr}er

s ep;aaraidmlﬁtsﬁﬂﬁas&iiﬂmaﬁSn Hag e |ulndérta§an featditton to filtration to
undertaken in addition to filtration to renove the.
WEFIBPVE e akes of Fractions m%vwwadéaa%ﬁ#wﬂréo Eithep psolate
ot o I

L PltdlaBe oA A onBAE Wl iR e AERIAR, o e AR ihfontion.
[0055] LUBRI CATI NG O L COWPCSI TI ONS [ 0056] The

R o FURRICAITRE GRae DRI MRchol 1 o pr oduct
CW' t | ofrRe £ 36IMER IO AMEARASOprodhdll shd calcium
invention are useful lubricating oil additives

| Apebased 9ligepers elkylphensilicipseductiedmepagisiony pmdogﬁdb)r g pregess of

i TR bR AP ) o>
| dperdehygpropértisg tolthe Ibeichtity dlpﬁiw&Dastrbwdﬁ'%l‘mQﬂtdﬂrﬁs} Teserve
0

V\hen enpl oyed in this manner, the anount

ofnd & Bpigion &f ashigss Basesvithous impartimenbiur o ﬁ@pé@hmnng oil

c

FEURS 4 W AP GECLEOR Al S, Btk b ol lsop e,

- abbgimdrid aikﬂﬁhamblﬁ@%fmﬁiuwmrn;ioemah lr:hlgbs fromndbout 0. 5 to 40 wt % of

c Suc ubri tlng [ nposi tions_are
HERGRl oine Sofbosity: Eene Beedrerots Spstiont a2k o ggthe

I e (

e AR S ion S ﬂ#ﬁ’?‘ﬁ%ﬁﬁé*ﬁ""h@%‘%ﬂﬁgs Bl pusety)in fiose

neRgies, gisaljheenginemas wieaa demating eigimeade | ubri cat i ng

330 er s SR diEieitls 8 EanBosuitmieRonts ke ypitasing oi

pﬁhibﬁ'ﬂiw be sﬁ@él@ aﬁxhﬁit%h@% N&lt@b@’lﬁbn@hﬁg Yail@ﬂl% prel?ar?(d by adding

cop ol yners, rene-di ene cop ol yners,
SWS%C!&W infley |(¥Bemmwra/| Typml @mmsstywndegnmmwem are polyalkyl

di
SRS, BRREL bLTIAR BB, aipBr e koo, and the

- 60 58]-calleg dispbrsing AT if@réieks which BRIt disperst@gopenti&ishvell as
conpositions may be mneral_ oil or synthetic oils of

vYLB?@éﬁylyg@mne&!ﬂs &an ellso be usedinspeh formilatierse of an
rr’?ggé e' ﬁ{%fm{%éahﬂ H?,Se #gﬂe&"ﬁl SER 8&&8&&&%‘&%%

sel englnes
-mineral-oil or synthetic oils of wscosﬂy smtable for use in the crankcase of an internal

‘combustion engine such as gasoline engines and diesel engines which mclude marine
engines. Crankcase lubricating oils ordinarily have a viscosity of about 1300 ¢St at
0°F to 24 ¢St at 210°F (99°C). The lubricating oils may be derived from synthetic or
natural sources. Mineral oil for use as the base oil in tlﬁs invention includes

' paraffinic, naphthenic and other 6il§ that are ofdinarily used in libricating oil =~
compositions. Synthetic oils include, for example, bott hydrocarbon synthetic oils

and synthetic esters and mixtures thereof having the desired viscosity. Hydrocarbon
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engi nes. Crankcase lubricating oils ordinarily have a
viscosity of about 1300 cSt at OF to 24 cSt at 210F
(99C). The lubricating oils may be derived from
synthetic or natural sources. Mneral oil for use as
the base oil in this invention includes paraffinic,
napht henic and other oils that are ordinarily used in

| §hrthetia eilsgnay nclude fpossianipdm oils Bienetsdfiom dicipeLynrzizaden of

f ' . t het ' |
| AR S REREATARHI DB, i ffcron
qegxrthgﬂs m?m'stwmgwmplammme an@ gs?mghe%dﬁes Qich%s iy
I ACL U i r exa e, 11S r re romitne
P F%bﬁ%?f%? ¥Re @bé?m safletiphy PgHasm a{pwaluép bfiyig polymers of
( RRdhY 3ldpna ah@h &eﬁfroﬂoef‘@jscoﬁfg. f&g@%%@ﬁg LRARe hydrogenated

ar bon noxi d

synthesi s procedures using e an
hi@ﬂlﬂgﬂlgoglam Ggie kypadpliarvlefinsiuelnas 1-dewps oimen ddkswsise, alkyl

f ul thetic hyd b |'s.include |iquid
o Bk OG0 ieb) SR S SRiadivl befveni o ep Heed. Usoful
-V EpiReiclstordTBERGE BleloclSTinodaBol IR duiddiad BORkABoxylic acids

liquid oligonmiris of C6 to Cl2 alpha ol efins suc

12¢/wek aemopp hdroxy pikendlsend palxgls. Tipiralenamplss asrdigaiecyl

VI SCASI - .dodecvyl ,benzene an_ bg used

(RZP AR debiacHito bl BRURE Ml SRR ol 2P Rhacate, and
miredikar Koxypléxcestats piepaad vt mb@ieosfihbeo ad disarboddic acids and

wel | as nQ hydroxy al kanol s and_pol yol s. Typi cal. )
eRRRp FRd Hﬁy&oay Qly Fan alep hrpsed. ﬁ 5 of priparalkiadls with synthetic

t |5 \Y/ ' {0 0

IS E PO SR, e Rt PR 0 92 a6 bydrogensted
pi eiocene drifeowithrabaut 76 svtdh tordhort &5 S TS (HIRY) dhiherd oflsnake
- and nqgob an d(ig.ﬂdroxy al kanol s can al so be used.

RPERGHEt JybrieaEg 9L O3%%F-s with synthetic oils are al so

URIBEY] . FOrherad¥hl BverdtoR NS, r@fate@@@ﬂ?]ub}%aﬂﬁg A Lénpoxiti¥én

% hydr ogenated:. 1-decene trimer wth about” 75 wi” %to
oconjgingg tspaddisiye(co0ppyitinh nbthalprasett imednéion.e Suel 4 Mbticating oil

I ubr | I NG0i | bases..10059] T rese inventi.on .

o283 Bl pipoSF E Bt 2B i DB G0 G viscbsity and o
CRMR bftionst 3fhe aaditive oRpSRARInrRheCh Ji8nRfi8 3&Fiphenolic
“invention. Such a lubricating oil conposition w Il '
cRrRpvgtsad/ar erigiom avethased digomebasikylptienalic proivitofithiermgesent

/i i t m . 9 t, of .addi.t i . . :
T I e
pa weardnhibhiol with 6t shialantxRIaRRS GicoRlty @R itfrovers as well as other

al kyl phenol i c product of the present invention.
ComRRMReYts Tythey definsdiin seqtigns 47K beloMposi tion with

RO T, = BRI e B i B en
veavéntia iothineted for use as a low emission diesel lubricant or LEDL having low
levels of ash, sulfur and phosphorus., LEDL lubricating oil formulations are . '

A '.partic';ularl-y desirable for use in low emission diesel engiﬁes equipped with exhaust .
gas after-treatment systems that can be sensitive to lubricant constituents. The LEDL
“lubricating oil composition of the present invention will have from about 0 wt %o
1.2wt% aéh, from about 0.1 wt % to 0.5 wt % sulfur, and from-about 0.002 wt % to

- 0.1 wt % phosphorus. Among other things, the LEDL lubricating oil composition of
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conponents thither defined in sections A-K bel ow
[0060] In one enbodinment, the lubricating oi

conposi tion of the present invention is directed for
use as a | ow enmission diesel lubricant or LEDL having
Iom1 Ievels of ash, sulfur and phosphorus. LEDL

for l.ati ong are articul
&b fleron oL, ik S o8l o Rt dPOiR oot good
eqetengp@@ andtdﬂvn@xtbﬁ@Mpeﬂ&@&hﬂ%hﬁﬂt&k&ﬁ@&ﬁfgﬁmﬁﬁ o @BMmpatibility
th can be sensitive to |ubricant constituents. ﬁ

exhapst sERlereYmentyiisesi ti on of the present
Q/
LT | oo DAL EDR brhitR B Clshaliin ek prefent i moy

ahtcmtfo@eﬂﬂﬁphtth&\f@lmmﬂg&ompoﬂ&mhosphorus Among ot her
i ngs, the LEDL Iquagﬁscatl ng.oil  conposjition of 21
t e prdUgH 2 ?)P’(WF ECHRgARFO8IGxi dati on and
dgyposi ﬁoﬁ%BﬁWSvﬂ@Pg}S@?t/%mgﬁﬂ dindic i ngﬂc product of the
properties while at the sane tlrre provi
inyentiany  wi t h exhaust gas after- treat ment

‘syste 1 T o Cc oi | rrp03|t|on
0% heom B T v RS kil e R RO Gpern ot he
f)l | ovéréil AbORITN R Y5to 12 wR UEY A eadf B HinOdidfo vér@ af; |
of Iubrlcatln%w scosity; b) fromabout 0.5 to'5

)} o dromgbowiQ wolde 26 télt %wfph@nﬁlom Oprd@timnﬂldﬁmt,he
P@eserﬁm%&ﬂ |91 ) fcyog;atf i oic Mo/ whighe pr %0 Of

| east one spersan QF %to 1.1

) % o&omvabmansm %rte 1@ W% Of 4theRPHRSEBRIsRY inde) ithpFer; and
% of at | east one oxidation

. to
iﬁhl b.f?%tl ab?ltt Or%(ﬁf‘agéwt % ofe cosrpgon inkbiterof at | east
one f .
07, P Bl LA A Dol ol 0 Bk
atbbwt Yoashtas Yeteomned bmsmmmazmﬁmmsbmo 5t 2 foax5 wt %

e| n,said.,co n c ns a total ash content
ﬁ'f’moa “{7\5}(’)8 gfotolog o DBOSBROTHE det er mi ned by
mw D874Thé Elﬁé%afgﬂﬂﬁlat@mpéa%lso/% an(%bﬁ‘hosp?? in3dhieas fueled

and from about 0.02 wt %to O. orus
' [Fogieg lubrisetingoll eorhipesitidnati wnllrmyutahmtvawnhuhet advest thar

43 S S et Pt st o
- zhietdithiophosphate and do not have the ash, sulfur or phosphorous limitations as
above. The lubricating oil compositions are produced by blending a mixture of the
- above components and the finished product produced by that method might havea
- slightly different composition than the initial mixture, because the components may

- interact. The components can be blended in any order and can be blended as

- _combinations of components

.{0063] . Other Additive Components .
- {0064] .  The following addj'ti;\iébbhipdhéhté are examples of components thatcan =~

‘be favorably employed in combination with the lubricating additive of the present
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autonotive fornulations typically contain | ess than
0.8 wt percent of the at | east one zinc

di t hi ophosphate and do not have the ash, sul fur or
phosphorous limtations as above. The lubricating oil
conpositions are produced by blending a m xture of the

taﬁlgrgr?tio%? %%Qee o2 péf%s ({f[ é\ggltlvgﬁn?rg E?crdv)xl e&qf) lfillit}sé\ﬁ{c & 1():reesen y

Cﬁmsam bﬁlﬂh&;ha@ nbhRitdnded iclimivikt ur e, because the
i nteract. The conponents can be

conponent s e

bl0asked | r{Aan‘{Gh&ﬁsaQﬂSpaﬁaﬂté Aikepy! Blceinitpides alkenyl succinimides
c t
EiioR s iy 8 or AP O s, M0 it 16 MG S i witn
abca’loeacah]allenykﬁuccinfcrmment s that can be favorably
e ed i naio,vviththelubricating additive

#Bﬂf;&é L@%g}o ﬁ%ﬂ‘t“?‘"ﬁh These exanpl es of :
a6t ves ﬁ%eﬂélqy;béﬂﬁﬁnmcg'ok dAfibh HinbitoRe 4Ry ‘ﬁ?e%vlenebls (2,6-di-

|nvent|on but they are n I nt end to IT

[@U@}YIPWOM fb&!&{Z Br(kﬁ@t—bammlendn,kieﬁwhs@-mh)m@ﬁedes

A TR T L —

hﬁéﬂal@@drdbul i, 45416 pRIpS1i8TeBIs(2,6- Q884 bittBlbhenol), 2.2
Oxi dgtl an Inﬁﬁglet o?s §d8 A}i]iu Pr?gnol % pe p eﬁ%o)lc
®

dﬁ?tbﬁlﬁn%his(ﬂmtbylt%pgnylmhmol)r%iH gobitdisiene {%6dnmemy1phenol),
A AR,
_ 2,62 dl-(emelmhylmmphﬁ(néi 12p1-HivhetiDyl tGetett- mwm»ﬁheﬁ&lem eldi-tert-o-
e e A S AR,
%%Bﬁtﬁﬁl%ﬁ‘lt}@ I6|4t dlgtr?ge]m he?lﬁﬁ?%'l tﬂng)t%ﬁgéf )rﬁthlyl tert-butylphenol), bis(3-

[p)=

-1 sobu
znahylﬂdehmbsyréﬁaﬂ(bwﬁmwm-sﬁlﬁdymmﬂ5aﬂer¢ﬂLButyl4-
%l gl bt ert but yl 4- net hyl phenol ,

YEEoxv %D but yI 4- et hyl phenol |

30@68}“ met Ry bigheh aﬁ‘ﬂﬁk“tgiﬂé oﬂﬁﬁtﬂﬁ‘{ mh1%1t§r %kﬁia%& difhenylamine,

i met hyl am no p-tresol -di-tert-

| @hwmlwmwn@mmnyaqdwmmd d-mphthylamme

3000, 1 CRTEMA by Pl oo g difiaquapomato), and

Jmeﬁzsfmﬂf an@oéﬂgmgg yl benzyl)-sul fide, and his
di-tert ugyl}t | 4- hydr%ybenzyl) [0068] 2)

&ﬁ(ﬁ%nyl a@}ﬁuﬁﬁﬁi‘éb!@(’ﬁ GAmti-oist aganitdi t or 1 al kyl at ed

%dﬁf nyl am N&nionic polyoxyethylene surface active agents: polyoxyethylene
lauryl ether, polyoxyethylene higher alcohol ether, polyoxyethylene nonylphenyl
ether, polyoxyethylene octyiphenyl ether, polyoxyethylene octyl stearyl ether,
polyoxyethylene .-oleyl ether, polyoxyethyiene sorbitol monostearate, polyoxyethylene
sorbitol mono-oleate, and polyethylene glycol monooleate.

{007 2]‘ 2) Other compounds: stearic acid and other fatty acids, dicarboxylic
acids, metal soaps, fatty acid amine salts, métal salts of hieavy sulforiic acid, partial
~carboxylic acid ester of polyhydric alcohol, and phosphoﬁc ester.
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phenyl - a- napht hyl am ne, and al kyl ated a- napht hyl am ne.
[0069] 3) Ot her types: netal dithiocarbamate (e.g.,

zi nc dithiocarbamate), and nethyl enebis

(di butyl di thi ocarbamate). [0070] (C) Rust Inhibitors
(Anti-rust agents): [0071] 1) Noni oni c poI yoxyet hyl ene

oD AR et reTRS s AP EUR oo ALO B eparxice,

g8 BoR{ERbne ﬁkﬁ%ﬁher,%ﬁ%@bﬁ?&ﬁ%ﬁﬂ@s&&%ﬂe%@ﬁﬂw et her,

Xy eth | ene octyl stear her pol yoxyet hyl ene
, o|1@§y/7|41 et he E) Byétens Bresshugl féml’f&s(@l’mgms) mineaaliegdubiophosphate

oGy DI bibtafiou 3l i BB Ry G oo Bt g, dipheny

C @mmaa,nﬂahyl tﬁt;lﬁalrdsreaﬁcd ehl@ﬁdatea h@htﬁa@éﬂeybciﬁzyﬂi%dlde
d| car boxyl i aci ds, met al soaps, fatty acid am ne

Hpproal b)[SﬂQWS angklepbaapthennteor i i ¢ acid, parti al

ms pr%lr: g@%g?&‘?g%dt%%s/%%¥% ﬁig$| er Smg%g)aath gster, and
ppﬂﬂnestemf al kyl phenol and et hyl eneoxi de,
p&#‘%ﬁf%ﬁéh@ﬁ?mﬂf‘%%ﬁt‘{}%y and Ql yoxyet Hyl ene
(EfhiB&EpiRae, sAifGz<d Aykoigl &Mg})@%%ﬁ ﬁ)h)o ﬂﬁg fte,

primary al kyl type & Secondary
omeolmbctmgmyhon@lﬂ'dende, oxwmolw;ldenmm dh:thydads midteq hmine-

hl t ed ht h di

£ oSS ForlRBE ePRRaHE, Bf A0 se i melvheny sl
(Egmpdungt i on Modifiers: fatty al cohol, fatty acid,

am ne, borated ester, and -other esters. [ 0076] (G)

MAOZTE unc (D Vasconid indey dmproyerst pelymethaeryiatotypb pehumrs,
P REBHGIERR Fopc bl 4 R R KRB B atyrene
omypmhe/dmj:et}mmrsupelﬁisdbatﬁemmﬂiadlslwmamtypwhwﬂgﬁm&éx improvers.
ex conpound, . and sul fur-cont-ai ni nolyb _
&%ex &ﬁﬁfb’w nt sprepgants:-polymethyd meiharrydaty.
§vers. (D%a%ﬂ'ﬁﬁllf%w %n‘feﬁﬁgﬁyﬂﬁ? %@rs and dlmethyl silicone

erne proopyl ene copol ezl sopren
;qmﬂpmymers hydr at ed 'styrene- i.soprene copolyners

p@ﬂ%@\s/ g Pgt(k S/Pe%al eril:grggﬁtg pse ﬁsmzéd gr){lrr)lgulﬁsz% ﬂkty orI Ertll]%gﬁ(yl
- | phenates, alkyl or alkeny! aromatic sulfonates, calcium sulfonates, sulfirrized or
unsulfurized metal salts of multi-hydro;cy alkyl or alkenyl aromatic compounds; alkyl
or alkenyl hydroxy aromatic sulfonates, sulfurized or unsulfurized alkyl or alkenyl
- naphthenates, metﬂ salts of alkanoic acids, metal salts of an alkyl or alkenyl
- multiacid; and chemical and physical mixtures thereof.
‘ ;[008'1] + Other additives which may be preée_nt in the formulation include rust
- inhibitors, foam inhibitors, corrosion inhibitors, metal deactivators, pour point

depressants, antioxidants, and a variety of other well-known additives.
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[0078] (1) Pour-point Depressants: polynethyl
nmet hacryl ate. [0079] (J) Foam Inhibitors: alkyl
nmet hacryl ate pol ynmers and dinmethyl silicone polyners.
[0080] (K) Metal Detergents: sulfurized or
unsul furized al kyl or allcenyl phenates, alkyl or
a mati ¢ sul fonates, cal cium sul fonates,
sEﬁ&ﬂ%&%&%Por unsul furized. metal salts of
82} hy droxe/inabtioh vall bRl taRH il AR ythE IRV Ssamples,
al kyl  or al kenyl hydroxy aromatic sul'fonates, ~
s Whiclrsetfogth partisnlaglyfadvantegeons mgthodremibiokimsrits. While the Examples

n I . I oic acjd L., . ;

AR OGR8L ESupll e BRA iffenliBR. 35! Bfpoflohmte. e
aagplichysi Bahtendedito coser tIRBE @aifious dhaREk lanOelitatingidds tHayegy be

whi ¢ch ybe present in the fornmulatjon include rust

i Hﬁﬁ%b}?@%? sletHethin the,pb ritbput departingdrosm thersrirtiapgd peope of the

"EARhddRAELLY A Rither BRst BRI of (1 RIGREAN S be had from the

I oxI dant's, rety er we
atbdowiingson-RehitingéAbapEeS [ 0082] The invention will be
further illustrated by the foll ow ng exanples, which
set forth particularly advantageous net hod

e[Uoss MeNtSaniiié  © T NOnEXRIRIBRon BloBer OVi ded to

illustrate the present invention, they are not -
i 08#Alded tA fourditer glass repoiien vesppll Wasapiugad iwithinifregededdcharged

COVMENR ok hose Jo) change ptuti t ha

SGF ok DA (AR BTSSR T R Bt ot
f sfrbridihed |012ialkydn6kC P r:eis (OFF moRPENNESE, ¢ R4S (0. Amoles)
further _understandi ng of the Invention can be had from

t38tic pEfy Bogrags (RS motas) rHeiusdavdsedde, 400 gaans ehealBNegmoup I1

e . |
BB B8 TSI PRI A 5 o
Wi1t23 h8i8s)arfpamfdrthaddehpadd &Rl 1 dfopa of foagpihhiba0r. 2Bhe reactor was

al ky] phepol , 198 . (0.76 ol f_a branched Cl12
HRIBRERDH tora g Taaipt 3714701 B3 el itigch by mperatre

(RaslcaMBLER) 22REGh i5Grd Gl oty rzl%ogél%ggafg ot? ll&f’lb :

cal ci um hydroxi de, 400 grams group
- di0op8fEnt oiDistillation gommencdd B-sebhwd P20CEwhs reddted gEmtiallyof

et hyl ene, gl ycol .. 38.5 gr .(1..23 nol.es) of
Sards ?*ﬁ%??d'iw@_éwi N SRhE o Rvid SFRESHHYR 9RpEe. and the
"@ApLiafurd s aliidh T8l &) 15900, 1L v WerEBbIRt& hBRdh&teactor at
14.21 psia under nitrogen. The tenperature
220°C and about 1 psta, we held for 0.5 hir, then broke vacuum with nitrogen. The
- product was cooled to 120°C and pumped out of the reactor. A small sample was
retained for measuring crude sediment, and the rest was filtered over Celite.
10086] Samples were sent for analysis; a small portion was decalcified for
Electro Spray Ionization, see Table 3. The product was further characterized as
“having: Crude Sediment = 2.0%: % Ca= 3.64 wt%; % N = 0.719 wi%; Viscosity
@100°C = 93 cSt, TBN=124; Sulfated Ash/ TBN=0.10.
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was ranped to 220C in 5 his; water renoval began just
above 100C. [0085] Distillation conmenced as soon as

220C was reached. Initially, vacuumhad to be applied
very gradually to avoid excessive foam ng, and the
tenperature was allowed to fall to 180C. Once we were

able to hold the reactor at 220C and about 1 psia, we
held for 0.5 hr, then broke vacuumw th nitrogen. The
presdrgt WaExéEtﬁ?ﬂe@d U0 HdleePREctRINREseut of the

.reactor. A sm npl e was retained for neasuring

c OR8] sedi Aefour litgn glasmaqtmtvemlswﬁs spaegeddvitly aitrogerl artdacharged

| Ak sSAIRL ol 2Pl BBl ot

Tabh bradcheth€1 P4k &nmgrmg 14 SloadsREE szp;_d 0.2 mol
havi ng: . Crude Segllpgent = 2. O%t'P % Ca Siigygn g@fﬂS( 1moles)

0 a¢efig a\fklcd%l Aygramsdil 99 mags) @@cmngbyctrsxlde T@Q:&‘@IIS ota IOON group 1T

rsggtéﬁtgﬁ pro ess’yfg(?ggﬁ‘heﬁ‘z{? ?%‘mr Og%gﬁaneggm@%‘rq%dmp“f

- v fsageinhitior.s Phe tadtoniviadh agtatdfm 800 e, fdangiathinediat 14.39 psia
of a |linear C20-28 al phenol , 395

”it%gég ﬂ%}" %Pef%weavwatﬁe%@ 18P an Eéﬁ s ester rggoval
gbé’éﬁﬁ jhsk aﬁéveﬁpjo@é) THY éégéixﬂﬁg Wl lﬁgﬂj”%‘ﬁ Re ﬁ)r%es)

acetic acid 44 gramns cal ci um hydr oxi de,
8988k ans Aﬁelaom(l‘@w,gh@hqatdr fwas dmdvmredl,tandllﬂo mil2 0f gjo&ns

I 50 ene co] . and’ |
et 2GR Pisne i prsinmprdSiodle 1 Shats Beli Bltcaumg The
SQﬂctﬁ&rﬁras&i&»@leﬂ&b A Bethabilt c&ﬂd PYA s&%ly%peﬁ&ﬂﬁ{d T4 flapgen
The tenperature was ranped to 190C 2.25 hrs; mater

es}a@‘g@ﬁafpmald%dq addedo @hempas\smpwmgnmﬁmeacmr

a@vaé‘%{i gté 2%0"'} 2 %%gh;?(lte @PE ﬁ% 6%%5 thgtﬁ,g e}P I‘llemtf at ﬂﬁ@ £t about half

ZamhdmltMpmmﬁlexmwatﬁmdgl nto the reactor via
pﬁgb talt| punp. .The m xture was cooled to 70C so

li ¢ cddpen isaching 2357 Copistiliationwrsenynenesd.( Mnitigly, vacuum
AR pm e RS -
hallowedde it toclt30fQe Onaesmre lnaetlc flsle b:Eh(f‘lﬂ ltiek 1@hctdBat 220PC and about
NN AT ST o -
1wi1b0at bivd pﬁiﬁﬁé&’éﬁt 0@% rEaR:ttQ‘e ﬁ?ﬁrﬁhl'l ngnpﬂlg iohs FeAfLA Hanéagunng

t enperat ure was

avoi d excessi ve foam ng,
. -crude sediment, and the rest was ﬁltered over Celite.

10091] - Samples were sent for analysis; a small portion was decalcified for
Electro Spray Ionization see Table 3. The product was further characterized as
having: Crude Sediment = 1.6%; % Ca = 4.0 wt%;% N = 0.739 wt%; TBN = '
132; Vlscomty @1 00°C = 706 cSt; Sulfated Ash/TBN“O 099:

10092] Example3 |

- [0093] - A four liter glass reaction vessel was sparged with nifrogen and charged
with 395 grams (0.94 moles) of a linear C20-28 alkylphenol, 395 grams (1.51 moles)
of a branched C12 alkylphenol, 114 grams (1.52 moles) glycine, 12 .grams' (0.2 moles)

26 -



allowed to fall to 180C. Once we were able to hold the
reactor at 220C and about | psis; we held for 0.5 hr,
then broke vacuum wi th nitrogen. The product was
cooled to 120C and punped out of the reactor. A small
sanpl e was retained for neasuring crude sedi nent, and

the rest filt red ver Celite, [.0091] Sanples were
s érfticragid, ﬁ%‘gmﬂs amﬁﬁ%r«iﬁlcw lesrdé?m%s%b&aamﬁq HPN group II

f ﬂﬂuenaoﬂ C{F0%raRE BY 2 @Ak Wﬁa&@% &@e%é_ Efg %raﬁ’lqlicérops of

further tharacterized as
= foa;_n g%bmza- Chhere4ctOr wasdaditaied-at 807 ﬁﬂn vﬂn%rnéfﬂhhred afl B221 psia

BB Al s R iO0rE bt 2 e g

vbegal; useasox&pmog@dmmeﬂlwwmwmggb@meﬁm with 395
grarrB (0.94 noles) of a linear C20-28 ail%l phenol , 395
I

0&% ( 1. sAfteranedipur, ghe hpatﬂrm fewerest, 2nd 1Y niefisionn 14
2
Sl e b Ml Yo RO ERechf i G g, The

. 8ﬁ@xtgream cobled td m & mum bd)uld Bk kafeRtopendd anl2B GaREs
{3@5 EX f}_g})é?ﬁ %ﬁ?g’ grans of ethylene glycol and 2
d ) ¢ @¢ addpede The sloppsr Wasderlaradapedithgreactor
{ | gl~b
Thes fiped B P2 ah Rehe S ot Slpat o TmpBicPto JUIRR ot Y67 3 out aie
r @nlopaiio plesgrdex¢assive &mmieg.100C. The assenbly was hel d

OC f 1 hr Aft r. one hour, th eat er
3@23 vt GiPonIRisbiteRI € Gk a@annwa@@ﬂwgwgf%ff RS vaouum
ZhAAtth vk E?ﬁlibﬂq}gr)y\@%d@éﬂmg QvbidleRcdsiGe FEATHLT ‘d'tﬁe tem erature was

peri st al m xture was cooled to 7
tHlpwedto évémod 88eC.sBnet ye gisegide torfbld ghegrante: a(tgzcmc and about.

B L T S I R A—

ftbSIJZO?(Dmﬁl plhﬁlbeddiﬁ of figRedvhst. 0sihl ﬁﬁhﬂe Was #tdfiné®for measuring
abo t half an hour to prevent excessive foam ng.

ed’é)ﬂﬁ% rediper Celitet i on was comenced.
[ l.
1 SR A
dilbmﬂbra}o Icfrﬂgkéoﬁ G%el'BéIﬂ:e Iti G:Bl‘hepmmt@frﬁ I{ﬂfﬂéﬁfdhgragﬁgéehd he
‘react o and abou sia, we he or r
(e PSSR DA o EoHemOb I ph ST iacosty
@eee = bp éé’toﬁBﬁIQLg{Hﬁ?ed%}h Pipldgosgactor. A small

sanp was retali or measuri

_ "[0097] ' Example 4 7 , , .

| _ -‘3:[0'0'98_] A four llter glass reaction vessel was sparged with niﬁbgen and charged -
with 395 grams 7('0.94 moles) of a linear C20-28 alkylphenol, '395 grams (1.51 moles)

| ofa branched C12 alkyiphenol 71 grams (0.95 moles) glycine, 12 grams (O 2 moles)
acetic acid, 144 grams (1 95 moles) calcium hydroxide, 1100 grams of a 100N group I

" diluent 011 120 grams of 2-ethylhexanol 250 grams of ethylene glycol and 2 drops of
foam inhibitor. 'The reactor was agltated at 800 rpm, and maintained at 14.21 psia

7 under nitrogen. The temperature was ramped to 190°C in 2.25 hrs; water removal

“began just above 100°C. The mixture was held at 190°C for 1 hr.
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crude sedinment, and the rest was filtered over Celite.
[ 0096] Sanples were.sent for analysis; a small portion
was decalcified for Electro Spray |lonization see
Tabl e 3. The product was further characterized as
having: Crude Sedinent = 4.0% Ca = 3.34 wt% %N =

0. wt %, Vi scosity 0C = 511 ¢St N= 9;

SIVEET o' b St e S ase o 1}%[%%@%10%

f @athpdrathiRy2-Shfhex @R &hs PIMPYESHR) (hHeaScER D8P isWittdpump. The
ni trogen and charged wth 395 grans (0.94 noles) of a

| PHEEFe wapcopdeddp ﬁ%f’fp} ke Higlt 1t cgokl hyrsafely ¢pensd amb$4 glamsof

o (IR RO o ba BN Bned “ri et Mo gt g s pgacto

- ( wa® Pampddas 22 0%Bind. §1 Rishigoke Qbcit digs rab(ad @6 BeBel@fat 887°08Nabout half

grog{g | diluent oil,_ 120 granms of 2-ethyl hexanol, 250
gFRABUIP PERVRY Esesshiefedmingnd 2 drops of  foam

i T(;Ulbl)} or. Ugg&?reﬁ@tﬁﬁé %%?dg?,‘ﬁbsﬁ%g{rl&{ %Qs %%ggnd%ﬁ.ghﬁﬁﬂijy, vapuum

mal nt al ned at 14. 21 nitrogen.
t badterbetappBedvasy Reatinellly tocoavbdDE dessi® Bamirigy and thettanperature was

ol BT Dt isGuare Aleap Balahsiror P2 Fendabont

- V@ psiaONE held forN 8 hi, iRer BrokOVadulBWvith RIFOREAR Ph&product was cooled

2- etzg%l hexanol was punped into the reacCtor via
pter 1200 gland puppedoutTighe rsactour s swall saropleavhstretaii®d feromeasuring

riinbs seagfett Sl 18 el pRBSIRIGT iR & Opper s

I [oleried, - Sunthlé@erbQARLBF analits; b 3MRR Poftdnavds deBaldifed for

firs, note that the ranp had to be held at 187 for
a%@ﬁim faray lonization, ﬁeet%rlgﬁ% v Ehe piodetguaschampelarivaskps having:

[ %#%F:r hd 2 urfdb Sl bt LAt owa‘?- - o — i
cggm;drg%](% . niogqa/g’l °)r/t:§1d vg%u“mr@&h}ggk t ?.4@2& Bp 1?%%“\’/’@%/00 C=51
geHdTBN=}18.0 avoi d excessive foam ng, and the

tenperature was allowed to fall to 180C. Once we were
able to hold the reactor at 220C and about 1 psia, we
hglodoZjor G esthen broke vacuumw th nitrogen. The
product was cooled to 120C and punped out of the

ri@8teXr . A\ &malliter plasp keactiars vesstlavasasgarred withadtisgengind charged

(i 833 B il oL s B patofenc], emans (L SFimotes

ST Breic 8@ €19 83 gHehd 87 bRims (0.76 moles) glycine, 12 grams (0.2 moles)

-acetic acid, 144 grams {1.95 moles) calcium hydroxide, 1000 grams of a 100N group I
-diluent oil, 120 grams of 2-ethylhexanol, 250 grams of ethylene glycol and 2 drops of

‘.forém inhibitor. ‘The reactor was agitated at 800 rpm, and maintained at 14.21 psia

~ under nitro gen. The ;tempcraturé was ramped to 190°C in 2.25 hrs; water removal

began just above 100°C. The assembly was held at 190°C for 1 hr.

. Jo0104] After one hour, the heater was lowered, and 170 inls of room

temperature 2-ethylhexanol was pumped into the reactor via peristaltic pump. The

- mixture:was cooled to 70°C so that it could be safely opened and 43.6 grams

(1.38 moles) of pa:raformaldehyde added. The :stoppe‘; was replaced, and the reactor
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El ectro Spray lonization, see Table 3. The product was
characterized as having: Crude. Sedinent = 0.6% % Ca

= 2.9 W% %N=20.49 wt% Viscosity @100C = 51

cSt; TBN=118. [00102] Exanple 5 '[00103] A four liter

gl ass reaction vessel was sparged with nitrogen and

C ed. W 39 ans . nol e f i near .

B Baoerll A PhagRot PiaptheEm8 Tt et 3 g for about halr
birahetred pfeléniddeydsegpshingd7 grans (0.76 noles).

glycine, 12 grains (0.2 noles) acetic acid, 144 grans

(™

0385ip| eYporEpehing?Hy §s Sxiiliaionoatrogrmenscds Intialyokacuum
05809 5 ofs P P PR T 1N UG gl v

i-sibovimdtto fall KhEBOP€ainoe weascraghlead holdahe fabtor SN208@dnd about
intain t 21 psia under njtrogen. The '

(L Rijar%e ﬁ%&q’%@é P&ﬁb@bbfp%e Vastm, Wit niswgen. s Theprodyct was cooled

r @MYt and j st 0 | ing

at 1900??0?%5?1‘% St oSS CIgf e pmbll SatBR AR rfaltes Gt hsuring

verude sadément, arabitic t6s0wes Sltetd poenfelitenper at ur e

2- | hexano . bu d i.nto, the reactor vja,

OB OBt HE iR RSB, Ao B Sbi5iped wgs Blectro
t $yaby dniZ@ioh el TabRIE| CrudpSefthenind 643,6 grams (1.38

nol es) of paraformal dehyde added. The stopper was

repl aced, and the reactor 28 was ranped to 220 in 2.5

haipHot e :%# e ranp had to be held at 187 for
a 2}1 ﬂhal fE a léwé(;ur to prevent excessive foam ng.

[{0016H]] - Upofour divet Iylaag rodefién velbeltvdslsphrged vv‘Mlﬁhlitr%Fen and charged

compmenced. Initially, vacuum had to be applie verg/

Pl a0 Expins (O g ancied of adiarar A ahwiyipbennh 195cerams (1.1 moles)

t fal .

LR 2y Plenh 3F sl G5k A HiiinS 15 s 0L fotes

mbﬁéb dod, BL-’-Egrhnls (k.%mom?g%ﬁgimdiydmmidd, hooo gxfa?geig a 1008 group 1
. t. t t

DARHGH 130 5081 e 051 330 (Panb e L L > dros o

o4t SnIFBHbITEI e re RSt A S.ltRRE AV'BS0 d{ph{, LR ﬁtﬁﬁg%ﬁgﬁq )%ellél'.ilepsia

- [00106] Due to the high crude sedinent,
- amdenmifrogabt HiatenipwairEves tamped Spil 99°Q mril. ZBhispwateseemoval

ikt s Ipore T e e U B B o
0O0109i t I QO oRE HoED B RSker was lowered, and 170 mis of room 7
temperature 2-ethylhexanol was pumped into the reactor via peristaltic pump. The

~ ‘mixture was cooled to 70°C so that it could be safely opened and 77 grams =~
(245 moies) of paraformaldehyde added. The stopper was replaced, and the reactor
was ramped to 220° in 2.5 hrs; note that the ramp had to be held at 187° for about half
an hour to prevent excessive foaming, '

=[001=‘:10] - Upon reaching 225°C, distillation was commenced. Initially, vacuum -
had to be applied very gradﬁally to avoid excessive foaming, and the temperature was |
“_ei‘l'l‘.'oﬁ'féd?to fall to 180°C. Once we were able to hold the reactor at 220°C and about

1 psia, we held for 0.5 hr, then broke vacuum with nifrogen. The product was cooled
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with 395 granms (0.94 noles) of a |linear C20-28

al kyl phenol, 395 grans (1.51 noles) of a branched Cl12
al kyl phenol, 71 granms (0.95 noles) glycine, 12 grams
(0.2 noles)* acetic acid, 144 grans (1.95 nol es)

cal ci um hydr oxi de, 1000 grans of a. | OON group

d' l yfdlknj %'&:WGQ gﬂéoaﬁ}ﬁa é ey agl%)%%\vﬁz%%%r%dﬂmeasmng

reﬁﬂte@édlmm agd tRtred vak ﬁt@ﬁbdrdiﬂé}cam mai nt ai ned at
14. 21 psia_under nitro The te erature was ranped

t P0IddL | nSamples werp s an&lm lu@gam wa.sdecabdiﬁel for

d for 00109
??egyoﬁe )ﬁ%ﬁrﬁgﬁ% e%a g} v@ép O%qur‘gﬁ %%‘ Eﬁ“ﬁ %f‘s
r having: t(ém'peSaimzreﬁtt ﬁle)f,sryw,k, IRaneb wsks %){surme 67 WAV Vllst@glty
via peristaltic m xture was cool e
tm&scﬁ%?ﬁtmkr T & é;“gféte@d’fs@l/ﬁmf)e@el@ and 77 grans
(2.45 nol es) of paraforml dehyde added. The stopper

was replaced, and the reactor was ranped to 220 in
2[(!91&2]5 nétanpltdt t he rarrp had to be held at 187 for

[ ! nal Ifo%rfa l}réggrumfl?ﬁtgo g%g%sgf XCessiy Wf g;sna ltrogen and charged
CQ&H@»% @fhmsd (01941 AbleY). of‘éalﬁiéﬂlnﬂlizdi‘ ag aﬂ&lﬂﬂﬁnﬁpﬁﬂ §(‘3m\é?[ $1 moles)

gradual |y to avoi d excessive foam ng

t efriplerenehed £ Weatkylpianolyd 80 goenis(1133t moltﬁ@yﬂﬁm dé gemsér.2 moles)

iefe paa B (| S Rofs) RlcBR R HOH ealiat 1Al srow
plI@ln:luem oNas2@® gﬁhﬁd)fﬂe@hylh@caﬁap @s%%@lamﬁméﬂétglﬁfoi ERE2 drops

tor srral sanpl e was retai ned for neasuring
dahjbHeintLh eéﬁ@tftfwéaﬁrf’@stﬂte@/akwq 1ppy pad meldangbpf 1421 psia

L%@%#%dgo%@i‘%@%ﬁ@%@uﬂs e 89 g 205 L b ppove
Seegail @ist d)d?m 17D, pThdmbmlga%xﬁiahﬁﬂdwrl 902(agcgcltwﬁf/l z e/ d Nas

S % % = % 9% N =
BB o AR 0a¢ oy Begiseier o bvieeed, ansipomipot room
Slenf)@Eaﬁﬁ‘e Qﬁ%ﬁlﬂhe;%lwzg p]uﬂl e[i%:h%] re@i@fmhg) égthﬁ’@ I:b?lﬁ'lp Ahe

four liter g ass reaction vesse was spar
rmtxttu"g &as goeled ka7 Qf€tko tinnttlhccﬁﬂdﬁbg sately op enﬂéhlﬂ[m@')m@f a

4&&3 O 28 W gﬂ@ egggbg ity (}{afsl‘égg(?ﬁlgl,ez@; the reactor
?zlrascmm ed ﬂaZmP B, 5(Rs; H100ih8Sthe rﬁﬁ;?ﬁic?to‘%%' Hid %41;57? g%ﬁ%out half

95 nol es) cal ci.um hydrOX| de, 1000 granms o
@ndigpr to prevent excessive foaming, '

[00115] Upon reaching 225°C, distillation was commenced. Initially, vacuum
had to be applied very gradually to avoid excessive foaming, and the temperature was
allowed to fall to 180°C. Once we were able to hold the reactor at 220°C and about
1 psia, we held for 0.5 hr, then broke vacuum with nitrogén. The product was cooled
to 120°C.and pumped out of the reactor. A small sample was retained for measuring |
cride sediment, and the rest was filtered over Celite. _
{00116] - Samples were sent for 'aiiafly'sis';' a small 'pérti(')n was ﬂébaléiﬁéd for .

Electro Spray Ionization, see Table 3. The product was further characterized as
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Il diluent oil, 120 granms of 2-ethyl hexanol, 250 grans
of ethylene glycol and 2 drops of foaminhibitor. The
reactor was agitated at 800 rpm and nai ntai ned at

14. 21 psia wunder nitrogen. The tenperature was ranped
to 190C in 2.25 hrs; water renoval began just above

100C. The |d t 90 1 hr. 0 14 ]
e ﬁ%d%me&tyﬁ%a SRt 11 50 S =p Aty isousity
" @S100°C STRQISALHIG 208t Buliex ARGITRIS orwBPed i Nt o he

réactor via peristaltic punp. .The mxture was cool ed
to 70C so that it could be safely opened and 87 grans

f or mal dehyde added. The st opper
v\ﬁwz?gpl agé%‘m gﬁgﬁ ﬁe reactor was ranped to 220 in
2[08118]S; NTHegprédead of EenladP-7Thadk siBstiiRiall kréheated With fher

about half _an hour to prevent excessive_ foam ng.

[ Ganges|notsshin theghergergolers ofiglyeing pad paafopmaldehyde employed.
CRIROGE Gunthidl bl RAIIY o pigfium had to be applied very
gradual Ty tTo avoi d eXxcessi've foam ng, and the
tenperature was allowed to fall to 180C. Once we were
able to hold the reactor %@Iﬁ C and about | psia, we
held for 0.5 hr, then brg uum wi th nitrogen. The

| Bx gé;g:’?rlyé’iﬁAé‘ Trlr)glo: I@m& UPBIQnt “g'w nO[ Vigdbsity | Sulfate
| crude sedi nent, 3 egtr es 5{9% Was ? [ ] eréd ove@ Bg?lt ?S}; 2
rnnt1ial Carhl Ao 0 caontl fAr nal.ae WtA

[ YUL

B ortl0Puac 40l 1% i od 120 Eilordt ol GAloy I I REXT

19 see TARle 3| OBde!fQnduct |28 f rdTer| @HZ2 act k87 zed akl2.22

110 30 halidlg: Cld8el $&di nent] 1283, 29%.904 [0.538 3. 1568wt % %N

11 = 0.6839 % 0V0s¢Oki ty @UQBC 3 VB c50.584BN F11BD; 12.43

12 Sul féogd AshhH.FBN|F.20. 096. 2A011A 7 Expoplhes 8+ 48R

[13 TOUTIBRoTHE| piagceas of B{@anT €5 297 (§S35UbSE 991t i al Ti.56

14 TP bqg WI B7phe 6cnang G710t (2&21 R Bfe-ﬂmie ~

EERSIA (0 IR SV (N Y A VR 92

| =4 Sy . ) uul\. T T A=~

16 q yci Ad2pe | B20gbdfaN ca [N1Pr oded4n KORMS ty lodkate | 11.27

el PRASmBRAG9E W % Wt % @ 100C ash  wt % W %R
*Sulfate ash according to ASTM D874 '

{00119] Example 17 - Alanine _

-[.00120]-  The effect of subsntutmg the amino ac1d was from glycine to aniline was
~ studied. A four liter glass reaction vessel was sparged with nitrogen and charged with
- 395 grams (0.94 mdles) of a linear C20-28 aikylphen’ol‘, 395 grams (1.51 moles) of a

branched C12 alkylphenol, 101.5 grams (114 moles) alanine, 12 grams (0.2 moles)

acetic acid, 144 grams (1.95 moles)_calci'urﬁ hydroxide, 800 grams of a 100N group I

diluent oil, 120 grams of 2-cthylhexanol, 250, grams of ethylene glycol and 2 drops of

foam inhibitor. The reactor was agitated at 800 rpm, and maintained at 14.21 psia
under nitrogen. The temperature was ramped to 190°C in 2.25 frs; water removal
began just above 100°C. The assembly was held at 190°C for 1 hr.

[00121] Aﬁer one hour, the Vhe:.ater was -lo_weljed, and 170 mls of room

femperature 2-ethylhexanol was pumped into the reactor via peristaltic pump. The
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8 0.23 1.00 1.2 126 3.91 0.415 55 13.58 9 0.31 0.84
0.6 120 3.75 0.472 87 12.22 10 0.31 1.00 1.6 128 3.90
0.518 68 - 11 0.39 0.70 0.6 123 3.72 0.584 1104 12.43
12 0.39 0.70 1.2 124 3.7 0.616 533 - 13 0.39 1.40 2.8
98 2.93 0.532 39 9.86 14 0.46 0.70 0.6 97 2.82 0.535
473 - 15 0.54 1.12 3.6 104 2. 0.651 109 9. 16
i e cholgd 10,4075 sndnd) Gestild ba Ly spenodppi 1] s

B |&%Vﬁﬁm%§ibh @ £33N TRE SOPHUr kst eHIAREM IR reactor
F@Oll %ﬁ%xa le 17 - Xlani ne [0012% The gpffect of
swirstairipad 220 hie 2 drlirsymotecthat the sahp bad @l bedietdbattl§7° for about half
aniline was ,studi.ed,. A.four liter glass reaction
\Fé’sléoéﬁr?mvgﬁgf‘@eéﬂvﬁﬂa@%'trogen and charged with 395

o1} ( 0. Ypdikashing?d258C] diEidtioh4hs 28maldaitd NanDlly, ¥lthum
grans (1.51 noles) of a branched Cl12 al kyl phenol ,

1igetl tg bg epplicd(very araguillydp aypidrexpessive foamingpandhotepperdyre was

i i ~g e | £ j
SEMGRGp O PRy TBlela L BRI on
of psia,atdiydld a0 ®hs, fnbrekevunh vthhyitregen. diheqodbdundrag cooled
,droB§ of  foaminhibitor. The reactor, was agit {Ibgd at .

- dod2P Prpndwpiamped o1 8f hedeagtors A ﬂalggaﬂaﬂeaﬁaéthﬂ? 105 gasgsuring
T i t VRSt ~in 2.25 hrs; water
7 r%&rr%%/%m{)nz’g%ﬁ%}l ust g%;@g&%%&%%ﬁéé. assenbly was hel d
J00128)C f Gampldsrwerf 66t IdrjanAlysisy a small partion wak dededefied for
s |lowered, .and 170.nj s .of .roo e rature . _
iy Vhrek i pass<B IRbE G| T it FEB A et Giagasterized a
RfRingt etddeBaattht =BY2%; 34 CT1=4 b1 1988, Reol 68 wis:; TBN SQ25;
that 1t could be safely opened and 77 grans (2.45
Noisessity @1YPBEECaf bidelitdehyde added. The stopper was
repl aced, and the reactor was ranmped to 220 in 2.5
his;  note that the ranp had to be held at 187 for
- goorg4ihal fExagmpidumir to prevent excessive foam ng.
[00122] Upon reaching 225C, distillation was,
dBMASced A favr Litegiglags repationiysssel was sparged with nitrogen and charged

with 395 grams (0.94 moles) of a linear C20-28 alkylphenot, 395 grams (1.51 moles)
- of abranched C12 alkylphenol, 71 grams (0.95 moles) glycine, 12 grams (0.2 moles)

acetic acid, 144 grams (1.95 moles) calcium hydroxide, 1100 grams of a 100N group I
- diluent oil, 120 grams of 2-ethylhexanol, 170 grams of ethylene glycol and 2 drops of
foam inhibitor. The reactor was agitated at 800 rpm, and maintained at 14.21 psia

~ under nitrogen. The temperature was ramped to 190°C in 2.25 hrs; water removal

-'beganljust above '_100"-C. The mixture was held at 190°C for 1 hr.
- {00126] After one hour, the heater was lowered, and 170 mls of room -
‘temperature 2-ethylhexanol was pumped into the reactor via penstaltic pump. The
' :inixture was cooled to 70°C so that it could be safely opened and 47 grams
{1.49 moles) ofparafonhaidehyde added. The stopper was replaced, and the reactor
" was ramped to 220° in 2.5 hrs; note that the ramp had to be held at 187° for about half

- ‘an hour to prevent excessive foaming. -
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- hel d

had to be applied very gradually to avoid excessive
foam ng, and the tenperature was allowed to fall to
180C. Once we were able to hold the reactor at 220C
and about 1 psia, we held for 0.5 hr, then broke
vacuum wi th nitrogen. The product was cooled to 120C

t of .t he,react A | | L
B PHoG TPt sihing oy Co sl R R By, pacuum
VB thitetappRél @x¢ gra@ahmt 0. avblikeadsivaamhRg, WRT Be SRifferature was

for analysis; a small portion was decalcified for

Erliavredgo §p1i t/1808@i £hoe z\m wegp ably ipheldihe rerelopptdd(ct apghabout

f /Pia }Q e ﬁEl@ t@% mfjﬁ@ ke \fila%é él%%g}%q&%%er@%%ﬁﬂ&ua wass €ooled

Mosi208Cayd @Jﬁiﬁéﬁ sutlFBheaShctor. Q@&ﬁél]l shnpleyas rdtined Bdrdbdasuring
Afour Ilter ass reactjon veszﬁ%l was sparged with

nfRAGeRdim ? grstwamfiltered guer, (0.94 nol es) of a
a[(l@f%{%ﬁé?%%} ‘15{1{?'@%&'}91[ aR2R; §5A0H p%&loﬂjw:{gQie@aﬂlﬁee%r

bra eno 71 grans nol es
oElectrm Spraﬂmgzarm éc& Tabiand. e’El)c pradedtivas abamictefidet] ghammg:

iR SPhngind o 00t Y LAY Sh il p I ity @pgooc =

ggginprpff__ eyt ene gl ycol and 2 drops of foam
i nhi bitor. The reactor was agitated at 800 rpm and

mai nt ai ned at 14.21 psia under nitrogen. The
ature was_ fanped to 190C in 2.25 his; water
r@ﬁgfgg b@‘g&gﬁﬁ%ufl above 100C. The m xture was hel d at
- Jje03¢jor 1a Il’crur ll[té}(gla%@}eaeﬁéxefzes@mvdmpargea h&thhﬁ@di@h andsharged

| ower ed, an

2uih B9Y 5%4819‘%@6% @ﬁﬁé‘&eﬂr@?& 3%@@’@8@@% 33 ggams (1.51 moles)

A IR, 7Tl SIS 89 06,8002 mote

mn:btms Jcidf peirgrimos (Mﬁﬁh!,aﬂ)acalddmdlydﬂ'dmd@ﬂw@) eramsad a 100N group I

et 2 PR el 195 BE Rk BYIa0e o) nd 2 drops of

%Q{thﬂlﬁﬁitér THR BT 4 dpiteie8 9t SW{?@& Sl SodiBRLN Gt 14.21 psia
32 [00127] Upon reaching 225C, distillation was

aodpemitegen. | Td empbpiure sesicampeddd 100°Mmn 2pphisgwatee rgmoval
gradual |y t ' i ve foam ng,..and th

it L SRR S R 90 e e vere
qbbm:] 0 hqiﬁlartohs hbﬁaﬂfleea@If waSweddl AP 270 mls §Slodm. e

0.5 hr, then broke vacuumwi th nitrogen. The
gﬁmgqrgture@@ﬂu&ﬂxgnpl was pumped into the reactor via peristaltic pump The

-mnixture was cooled to 70°C so that it could be safely opened and 47 grams

{1.49 moles) of _parafonnal_dehyde added. The stopper was replaced, and the reactor
was ramped to 220° in 2.5 hrs; note that the ramp had to be held at 187° for about half
anhour to prevent excessive foaming..
-§00132] = Upon reaching 225°C, distillation was cqr'_mnénée_d. Tnitially, vacuum
'~ ‘had to be appliéd very gradually to avoid excessive foamjng, and the femperature was
allowed to fall to 180°C. Once we were able to hiold fhe reactor at 220°C and about
1 psia, we held for 0.5 hr, then broke vacuum with nitrogen. The product was cooled

to 120°C and pumped out of the reactor. A small sample was retained for measuring
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to 120C. and punped out of the reactor. A small sanple

was retained for neasuring crude sedinent, and the

rest was filtered over Celite. [00128] Sanpl es were

sent for analysis; a small portion was decalcified for

El ectro Spray lonization, see Table 3. The product was
char acterized as having: Crude Sedinent = 0.7% % Ca

= I 5gedm1%t Singethgcmde md;@em], wg@dgmqun g tlerdor getsame reaction

o s e LIRS or SR Bt i Melp i M ol e, O

cEathﬂt dideh 395 .grans (O. 94 nDIes) of a Ilnear
C20- 28 al I cyl phenol, 395 granms (1.51 noles) of a
branched C12 alkylphenol, 71 granms (0.95 nol es)

dlpogane. | BnaioBo (R sifPréiBlon fipEess el in fngiad
g[ﬂﬂﬂ@ﬂll f dIt‘ha?’fept off clle,lamml thg addigion bf ﬂleel}hﬂyal angirancld untiDater
. ne C r.ops .0
iR e ol 8 O T S 18R s gets v essh s sparged

Nwith hatdpesl ald cHpetllwile 787 2.88 ioRQPDE a BRfched C12
tenperature was ranped to 190C in 2.25 hrs; water

r dlephenol, 787 amgrosef - HPNE goup E dilwens ot kOTigramad b4 snalegicalcium
0{1%! a‘]‘dgéqz‘}’ﬁg}ﬁl"?‘% Af@géﬁloﬁ‘gﬁge%?fgf f,agggtﬁgci at 80\3a1pm and
| anemtmhdﬂeax as Q|1 peasInAeriitdgdn) Theltbapérened @hs ed to 200°c in
istaltic nge The mxture was cqooled to .
t% A e&!@mca'ab 238 st PORIHSVOC ahBe BxiyFeawes lzeid 49200 C for
Fus) of par af or mal dehyde added.  The stopper was
repla

ced, and the reactor was ranped to 220 in 2.5
hi08135}ot e Thedatmpdreturawps ltoa&retcbfo 186°@ ehdl 72 grahis/(1{08r mole) glycine,

o a,%%ﬁmﬁeéggg}%ﬁ%&g 3;%& %‘fzfr}l%%f (@ggg{glg&dl were added.
CPHHE%&Q wak Phrhped o )190%@ 992‘ By, h@%oﬁ PeaQﬁngﬁgh‘i'@ Qiié‘cﬁfaiion was

gradually to avoi d excessive ng,
teompeengedsr Witiwdly, vaduoyied todvefapplﬁedtwrﬁgﬁﬂnallymavmm SNEESBIveE

Biino, 11 rénclet wdsiift Aot FEDaRP SoeR tt 4ol D S e

[reled iedcuiyd SwiePBitB Sen. { TheliRB8udt s RYGBEE P2 Cndlpigiped Qut of

reactor.. A small sanple was retained for neasuring
dheeracton o saall saplecuas tetsined fapmeasuring arudasedimenh and the rest

Nt e A R g -

- @B%; Qe 3. Za%!;dﬁs @ 100°C =99 cSt; TBN = 119.

;[00-136] " Bxample 21 -—Pfophetic Catéchol.

7 :{0013'7} . A four liter glass reaction vessel is sparged with nitrogen and is charged
‘with 168 grams {0.40 moles) of a linear C20-28 alkylphenol, 168 grams (0.65 moles)
of abranched C12 alkylphenol, 20 grams (0.18 moles catechol), 43 grams | )

: (0.57 moles) glycine, 6 grams (0.1 moles) acetic acid, 72 grams (0.98 moles) calcium |

hydroxide, 400 grams of 2 100N group 11 diluent oil, 145 grams of 2-ethylhexanol,
125 grams bf 'et'h)‘;lene glycol, 38.5 granis (1.23 moles) of paraformaldehyde and
1 drop of foam inhibitor. The reactor is agitéted af 800 rpm, and maintained ﬁt

34



Sedi ment = 4.4% [00133] Exanple 20 Two step reaction
process -gylcine in second step [00134] The effect of
del ayi ng the addition of the al pha am no-acid until
after calcifying the al kyi phenol was studied. A four
liter glass reaction vessel was sparged w th nitrogen
and charged with 757 granms ((2.88 noles) of a branched
Ci421 psiryndsnetioigen7 Ble tanapresatore igran@en tg 22006 in dhrsywater

o] v/ | es) cal cium hydroxide, and
1%@05%%6 33‘1“@?@%"&4@03@'(» The reactor was agitated at
8@0138|M  dbigtillatRdihié edme@nedd at 4ochlag 08 i wdachadi TAIGERY,.
The tenperat ye was, ranped to 200C in 2 hrs; water
r EAFBYR nepEda Rejrnriicdsey grafpally topraidaxeessive fogainge Then the

: ; tair ¢ .
PR hel 2201C ard HpiP ool AP MY el TRt Bitken it
(ritrogemiltespsubtangadrodud i sledvjaitod 26°G 50d puraps] @ft of dmyteactor. A

L e S S P

cogmenced. Initially, vacuum had to be applied very
gradual ly to avoid excessive foam ng. The reactor was
hel d at 190C and about 1.psia for about 1 hr, and then

, vacyum wi t It . The . product was cooled to
tl@@*é%énd plﬁ&%\ﬁﬁf%uﬁmgﬁéfﬂ}e@%op&o&t or. Asmall sanple
V@140t ai Regbuf liter tattich Cdskl @ GRAEHeaBITth nidBger ARI charged
rest was filtered over Celite. The product

OHibt K68 P 6040 males) P lineyr (R0 25ealkyiahenol 168 g3ams (65-moles)
0 j = Q9 T = X |
$fEbtinctld O ionendt26 s Gt s rebihahl o FHARR ©
r(@a7 males) ghrar, 6 igtarsp@. Pedles) ddetio h&iﬂp’gasgam_s @0.98 moles) calcium
SRS, 4 s T LT s
okt o QY ARG prandil 853l bt PhrafBihfituchyg and
rodrep pf foest inbibator. dThe/@agonismgiialed 8t 306 rpg), andiimintamed at
O Bl SR AR b ki

Ger6Rdl be@Bs RisBARWE 10223 nol es) of par af or mal dehyde
and 1 droBﬁof foaminhibitor. The reactor is agitated

40013aD r pPistidlatiomisicomanensdd at socd4s 230°Tispeichedintially,
&g%@?@g&ds ;:I;)hge.ztip%%g Erg}yuérgdﬁaﬁyrtg gpoelg e;t(gess?ixzfg %aln{lmgs. &lﬁgﬂ the

: reactor is held at 220°C and about 1 psia, fort about 0.5 hr, then vacuum is broken with

nitrogen. "The resulting product is coaled to 120°C and_pumpéd out of the reactor. A
small sample is retained for measuring crude sediment, and the rest is filtered over
Celite. ' '

COMPARATIVEEXAMPLES =
[00142] Comparative Example A No glycine. . |
[00143]  Reaction in the absence of an alpha amino acid or amino compound —
In order to demonstrate the criticality for the amino écid'componeﬁt in this réacﬁon,

“the following reaction was performed in the absence of an alpha amino acid or amino
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renmoval begins just above 100C. 100138] Distillation

is commenced as soon as 220C is reached. Initially,
vacuumneeds to be applied very gradually to avoid
excessive foam ng. Then the reactor is held at 220C

and about 1 psia, for about 0.5 hr, then vacuumis

broken with nltrogi The resul ti ng product is cool ed

t $ompoundhndt frpedlesreastion Nesseleies &wrgesd\ witinirbgeseangdl adbarged

S5 L T LB L B, Bt 5o

Regmpdi chhien{ €018 grafnsf(ammbleb)aialcghrﬁﬁﬁfdfcﬁﬁfet b1 VESGRs of
|ss ‘f tg nitrogen and char ed with 168 grarrs
i) bR tastbi s oot SO0 ki AREHONTarE o6 1434 psia

( Q:_n@ét rﬁngb g;ezl) Fggg?ﬁ?é}ﬁtaw%a&jﬁd # {%ﬂ ggﬁriﬂ:bm@qh&{ A&%0°C in

gl3ﬂu$,n7€atera’eglpaﬂﬂ)egﬂl justrabogs 1 0@f€Rt i ¢ acid, 72 grans
h f a 100N
ol b EeiAe wHOGRERDS 6 et P ot of

?&aﬂirﬁﬁ!iieﬁjrde?&fﬁyécﬂ@& whyﬁﬂmréﬁa&aﬂb@@& {10°23n 00 65 )The

par af or mal dehyde and 1 drop of foam inhibitor. The
teapnepruiesvasdherntaisgd s 2406 indrhr. and mai nt ai ned at

3@)@%6’%3 Mg el 0P sisrio " RRG e lrct” HE D vaomum
188030 liempa:ﬁad viddy gtddubldy to0dvol Bexte SR Yo RIS THRGBaddS was held at
220C ached. Initially, vacuum needs to be

iﬁg‘? F‘Jeﬁd‘dxﬁgf)yf bpsivitpaabgutclbragus) tew xeawat vas broken wifh nitrogen.
Tﬁ'ﬁ@%{?ﬁ ot v'}e%%ﬁﬁsﬁ tJt) 226‘% &dﬂ}mﬁ?&%& oﬂtg% Qr\gl)ma%t% AP&h81 amount

, en vacuum-'s
nves @éfﬂr ENigsee 8abiet3. grude sdiiment wasawo de@rmhined, A0G- a100%.
punped out .of the reactor. A small sanple is retained
for nmeasuring crude. -sedinent, and the rest is

f joorgsied ov&h Qﬂéﬁﬁm;éQMPﬁRAT LES :[00142]

.C{)npar]at ive E?(agnp le A gl yci ne %@ﬁ%ﬂj Reaction in

t W@l‘&'ﬂs e n c@omlﬂaraiweaﬂim@l@m Wi mbstdnmnilya'apemdjmmen aismg a
rate the critical

PRV BAERTR AR BBl e ioniierer A e gt reaction
I es36d! IsttB syﬁgecpﬁitﬁ %Itf@@n lafdd El@g&p\%ﬁﬁ 880 8fan@(03) HBRs) of a linear

am no acid or am no
C20-28 alkylphenol 236 grams (O 9 moles) of a branched C12 aikylphenol, 87 grams

(1.2 moles) calcium hydroxide, 480 grams of a 100N group I diluent oil, 192 grams
. (3.1 moles) of ethylene glycol, 50 grams (1.6 moles) of paraformaldehyde and 1 drop‘
" offoam inhibitor. The reactor was agitated at 800 rpm, and maintained at 14.21 psia
under nitfo_gen. The temperature was ramped to 220°C in 5 hrs. Granules were
observed up to '1.7'5°C, but then disappeared. The product remained murky with less
dehydration ‘béing observed than usual. )
{oo148] . Diétillation cdmmenced as soon as 220°C-was reached. Initiaﬂy,

- vacuum had to be applied very gradually to avoid excessive foaming, and the

temperature was allowed to fall to 180°C After pump—out a crude sedimentwas

: ‘obtamed———ztl%, very unacceptable 7

36



conmpound. A four liter glass reaction vessel was
sparged with nitrogen and charged wth 946 grans (3.6
nol es) of a branched C 12 al kyl phenol, 960 grans of a
100N group | diluent oil, 173 grans (2.3 noles)

cal ci um hydroxi de, and 173 granms of ethylene glycol.
The reactor was agitated at 800 rpm and mai ntai ned at
1400#9psi aCompdrtiveExangple® TheNowethel glyome was ranped

Q0031 | oacon of i shikas e AR Ao el sl roping
WAN-ThEtil I g@etifid) 60k ofded to/ EenfidrirhtetBe &ritidaliBsior Be amino acid

par af or mal dehyde was added.. The m xture was ranped to
1 sompenenbinghigreacting, the Elioxving (nagtigiagas prsformgd etherabsence of an

5 A . ) di stildati
b el A8 bk’ Slep BV L BAEHAES aciih Sisspt Bl Blrged

ith 1o aint yhirgediwith 3 98 xeapmsS( rholas) ofg lintheCzeast
s i CRE e s el s
t ‘ . .

. | f 3

001kl FRELRIY, PATRII 204 el bl
wealcipot hydedxidri80e ¢ranGeof= 0N7gtoup [0H6] 0i0d A0 graams ofe

I A- | yci 01471 Co ti Exanp. A
s 2R feaigt, 2 ghoE o Sy e Bl S el B biiph The
Ofeadiok WaP ARG BSat 800 rfin SAnAGhAnGiRA af €401 hSIA VRIQGEESgen” The
four liter glass reaction vessel was sparged with

niemmsEdie ared rampadded ST in 389 hep water fonovahbegan)jugifabgve 100°C.

i Q- I Ql.,,.236 grans (0.9 noles) of a
b?ﬁ%ﬁ%‘& ‘ﬁ%ﬁlgfﬁtﬁgﬁﬁg‘rf} 1§7 grans (1.2 noles) '
CRi0eS LM hyAlfrerdnddour} B lghtisas lowerdd @d 470 wfls bf room

di luent oil, 192 grams (3.1 noles) of ethylene
gleyangraturs - vhexapal wasymney ipp thareastor mansapyic nwmep. 1The
- dEQBur f i 0lhhda : ' t

8iDO rgﬁ]];asac%_ mg(lg]??&g %d;%atalg b%iagﬁ%fg{yad%ﬁlﬁg%{r&ﬁ rogen.
T4 5 mojesr afipardoraddehgdpadicto TAR StoPpérnwis teplacedaad tHeasactor

 pPeaEPeR Gt hat 2kl et Ve 9 Beh(hARIGR HUT e sbout halt
Oﬁﬁjﬂﬁﬂ%&bé}ﬁegéééﬁlvc f%aﬂgﬁﬁs] ‘Distillation comenced as
e

soon as 220C was reac lnitially, vacuumhad to be
af9013d vdipongearhing 225°Codistiitbnexasevsimenctdabinfogtunately, the

R A R N

- URateRhARIrdped out and decalcified for Electro Spray lonization, see Table 3.

;{00153]' RE Comparative Er);:amﬁle‘-C' N,N—dimethylglycine
.[00154] Reaction in the absel_ice of an alpha amino acid but with
'N,N-dimethylglycine. In orderto demonstrate the criticality for the amino acid
- component in this reaction, the following reaction was performed in the absence of an
alpha amino acid but with N,N-dimethylglycine. A four liter glass reaction vessel
 was sparged with nitrogen and charged with 296 grams (0.70 moles) of a linear
C20-28 alkylphenol, 296 grams (1.13 moles) of a branched C12 alkylphenol,
76 grams (0.74 moles) N,N-Dimethylglycine, 9 grams (015 moles) acetic acid,
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~via peristaltic punp. m Xt ur

36 [001491 Conparative Exanple B N-nethyl glycine

[ 00150] Reaction in the absence of an al pha am no acid.
but with Sacrosine (N-nethyl glycine) - In order to
denonstrate the criticality for the am no acid
conponent in this reaction, the foll ow ng reaction was

perf.ormed..in t absenc f a al pha am no _acid but )
wieltoﬁ sy g HBEQI%& Cfai%‘ﬁmﬁwgwlf% fkerags of 7 dRON @sa I difnent oil,

St s _
O ol ) T A e G fomm

gridibitery The repstos syas agitatedatfOpnh, @ikPmainkaphqahendl2] psia under

ooy B entrbicbiee o TRkp SR OG5 7.5 485 Vekesrangial began
hyuit aboveel 00800TH¢ afuef was heRPN 190U Ryl nedi | uent oi |,

1%%13% of. 2-ethyl hexanol, 250 grans of ethylene
gilYURPT angAferyonsiousithe beater wasilpwersd, andHa8 mls of reom was

- Lt ai 14. 21 psi
S Bt 0 RO PLAET R b e S e
2 mtufei was comﬁeto gt)%(m:ylgigé hegeald Peﬁﬁfel : 0111% %&gﬁ.s gldass

or r. er one
ﬁgﬁﬁgbmt‘%é% Hpimyaldendnad ; Thedtopper Wassreplrced end the reactor
t Qapahdlede 220°6h Y4 ﬁ%fﬁ}(ﬁg thaVBs r gﬂg&i td By I‘Pciltg gﬁ%ﬁ%%eorout half

Was coo
san hopgtio preveweixdessive Sornaing. opened and 77 grams (2. 45

BoRS8.d GRb e ReTL AR Gt T vacum
f hadstp be@bpliddhaky bREuilB B M dxGeldfe Mifing! milfletﬁnféi‘ﬁperahue was

ag ut half —an-hour to prevent excessive Toameg.
[ 8}1‘?2‘ to Gidbir 1882enVisy seeBdioviver,ithd readtiom maixgure thickened and the

- CORMRRSETea. Y08 gﬁgslg%@%%é/cagﬁ%ewgpr oduct soon solidified

upon renoval o ven d to be disposed. A

-smal | sanple was scraped out and decal cified for

518 £0 Spray lonization, see Table 3. 1001531
ﬁ%r]at i eomBasgHyedxemplaPdi metBstylgmird ne [ 001541

ORI oA RO EnE or R i AT et et e

Qrinpdry atiney(ofytanihe) -anined @t demORIIRARIES Lrilibalit) st the amino

“reaction, the f.ollowincﬁ;hqr{gﬂcti,on was performed in the

S5EFRIPogent 4, this regption, aWIng TpRAtionswag performed in the absence

e 59 g B A e
(sparzed:

: ‘ ) C gra
agyogsh and Charged with 395 grams (0.94 moles) of a linear C20-28

alkylphenol; 395 grams (1.51 méles) of a branched C12 alkylphenol, 12 grams

- (0.2 moles) acetic acid, 110 granis (1.48 moles) calcium hydroxide, 1000 grams of a
- 100N group II diluent oil, 120 grams of 2-ethylhexanol, 250 grams of ethyiene glycol

and 2 drops of foam inhibitor. The reactor was agitated at 800 rpm, and maintained at

14.21 psia under nitrogen. The -température was ramped to 190°C in 2.25 hrs; water

_removal began just above 100°C. The assembly was held at 190°C for 1 hr.
100159] - After one hour, the heater was lowered, and 170 mls of room

temperature 2-ethylhexanol was pumped into the reactor via perist'éltic pump. The

mixture was cooled to 70°C 80 that it poul_d be safely opened and 129.5 grams



C20- 28 al kyl phenol, 296 grans (1.13 noles) of a
branched C12 al kyl phenol, 76 granms (0.74 nol es)
N, N-Di net hyl gl ycine, 9 grans (015nvl es) acetic acid,
37 108 grans (1.46 nol es) cal ci um hydroxi de, 750 grans
of a OON group | diluent oil, 90 grans of

Ihexanol 188 grans of ethylene gl ycol and 2

G Reh ine T B (oS i) b rmAShgialdch Tt sopoer

8 nitro
Tﬁi‘“?ﬁ’n‘%’é??@l&i‘gé RaBbf St Alnbd 0% f LEShe plid (37 ftimucd
- rémdBCibddgan just above 100C. The mi xture was hel d

ndUBE ¢ olton geting 90T Bistltsion wecrpsemsicate mitily, vacuum
2hed M%ﬁﬁ@%@%&dﬂw@mm &cE&?th%QxFﬁr%r and g teraperature was

.perlstaltlc punp m xture was Ccoo
t Hlé‘?W'PCl todall b1 $ECs &?m@b yeoparnebledo uomahsmgcmm 220°Q&nd about

Fi%twg ilelgﬁéla@ E @I%%lﬁt{%g ev%%gg&?%“%- oétsno g o pr\gggct 5’V as cooied
' | tuslzmctaad phniped b6t of @Exchask. Towasuhakeh tﬁil%( ER04{, Osfo a crude

about half an_hour to prevent excessive Toamng

B 958Kt Bksiehi ng 225C, distillation was
cormenced Initially, vacuum had to be applied very
gradual ly to avoi d excessive foam ng, and the

t’W@l]atur@ompmatn&lEmm@on f al Aniiie80C. Very soon,

tslg eact m xture th| ckened and the
@ﬁ@o r ?af{é 51!1 Snypinhe agine ped betvith poigidieg
. Cﬁ%ﬂh@ky pﬁe:@fﬁfﬁﬁbﬁ quq}aéij tﬁ g&%gpiﬁbé‘l?é]cnﬁﬁﬁﬁif !forr{h% amino acid

e absence of an “al pha am

cwmmnelpirm idhis yeaaﬁnom dle(foﬁo\yhgn‘em)on vias perfoeiied i the absence of an
amnqQ acid

| f he
OB B B it X R LoD gon Beveeh eas speseed
peitlf nitiweeh kil ¢HALcARGENIAR orifhs @306 AT oRFbRB R éﬁ?lliﬁcylphenol

with Cctylam ne. A four Ilter | ass feaction vesse

wid® srapaphe SO grounil dileens mlams ohms §2.38 mled) calBhing hmme

ST Bl 50 a7 el AT 5.

(Iﬂalﬁtama& @6)4.2¢ péih ande intlrogtd OTHE mm&mﬁu fo 155°C in
rans of a 100N group

éa}frcfgﬁ{n hydrOX| de, 1000
: Kk the fo 2003 g3 s water zemva}bheanamilabo%m(@&ns of

ne ibito
fobuagne, S B o 0 O Bl e o
paxamnmmehydmwmu grimgEns mbie) hneisaRiealds &dd/&ﬂs TR re was
to 19 88 ghrs wat er
Tampe to 11 5 br and stirred at this temperature overnight.

7' g[OOl 04] The temperature was then_:ralsedf-to 200°C in 1 hr, and a vacuum of
4 psia applied to distill away the volatiles. The reactor was held at 200°C and about .-
4 psia-for about 1 hr, and then vacuum was broken' with nitrogen. The product was

cooled to 120°C and pumped out of the reactor. A small amount was sent for ESI, see
Table 3. Crude Sediment = 1.2%, Ca = 2.56%. |
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- criticalit

- reactor was

renmoval began just above 100C. The assenbly was hel d
at 190C for 1 hr. [00159]. After one hour, the heater
was | owered, and 170 mi s of room tenperature
2- et hyl hexanol was punped into the reactor via
peristaltic punp. The m xture was cooled to 70C so
that it could be safely opened and 129.5 grans 38 (|
nbiogPatve ExamRl Fand Py Slp(z 45 nol es) of

mal r d
PRASOS ™! HE A lTOG 3 APR38RV
¢ i-pyorekd) —+dn dﬂl@ﬂm dembnbtrate m&tﬁﬁih%dﬁ'mhé amiivl avid component

220 distil a was conmmenced, I nitiall vac
Sof%%wap P Y Pirfqrawé%fahe bicoe of Woalphe

f QR Yid Eﬁdﬂﬁﬂ‘ﬁﬂf&@'pﬁ rf@ﬁlbl{t@r treeﬁ:ltlbﬂ\‘)@éief Rad s%lal'z%ﬁ Quith

180C. Once we were able to hold reactor at
annroabm ad ¢hapgﬁdamﬂv@95rm13 (P4 ealesh of a tineam (20628eatkylphenol,

e T R o

chﬁd,dMO S (481618 les pEAd R My MRS 2000 oth@@ﬁJg}oup I
Conpar ati ve Exanple E Anisidi ne 60162 Reaction in

t fiducnben20 sramapft %rpsbwﬁwﬁanqw@@r@nmf ethylere glypaliand Redrops of
( f’&a#ﬁﬂ%ﬁ%& Pf%{%%ﬂ&? \9&5? ar%taleﬁ af 58(?1([301111 %ng %ﬁ%ﬁﬂt‘g ﬁtaf 11{ EFpSla

_ e am nmpone
- readet ntroget. hEhd mkﬂpemmg Wag shpedto Ve Qar 1.05 ki wiater tehﬂoval

sence of a EE am no. aci 31 but wi th anisidine.
o

£ QAR st é‘?o‘@ 15semblyseasdieldiatd 99a frelohr- ) figy one € o

R e

dinta s reagtdr viapeistplttopping® . Phemixdwy vealcodleditd Jen(hsa thet, it could

07 vl 0P8 1 S S el Yol mea T8 (ol oalefcil

wﬁbrzﬁmem@aad&h T HeQPIPE LAY RpMB&d, | emorlé%ahﬁed to

hr, and then to 200C in 3 Ins: water renoval began

' Uiélt"cab B\nEs; M@mp[mmapnmdéo 230362 inck b eUpvasreacdmg 20°C,

t ar a or mal-deh

BefhliioR os b LB shifally TR 1L 1o B DL T Epialy to

mmtw:@em fonainpeshd @e ielﬂﬁratﬁreQNé dMowan o §411 t61180°@t Once we
enperature overni ght 1[ 00164] The tenperature

vﬁﬁ%re @fﬁ’éﬁo paldtaeraagiop aii2l G and pbout 4 msiaa wedeldfior 815 by, then broke
ARy RAl ﬁgﬂgh - }}%tp%%({y&% c&c@ t;fﬁlzﬁt’t lagé pufxqggd out of the

and a
reactor. It was visibly cloudy, so a crude sediment was not taken. A sample was sent

" .for Electro Spray Ionization-see Table 3.

{00166] Comparative Example G ‘No acetic acid
{00167} Reaction with an alpha amino acid but with acetic acid promoter —In
order to demonstrate the criticality for the promoter component in this reaction,‘ the
fdliowiﬁg react'ion,waé performédr'in the absence of a Cz ;fo C4‘ cérboxylid acid.
100168] - A four liter glass reaction vessel was sparged with nitrogen and charged
~ with 395 grams (0.94 moles) of a linear C20-28 alkylphenol 395 grams (1.51 moles)
of a branched C12 alkylphenol, 71 grams (0.95 moles) glycine, 144 grams
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4 psia for about | hr, and then vacuum was broken with
nitrogen. The product was cooled to 120C and punped
out of the reactor. A small anmount was sent for EST,
see Table 3. Crude Sedinent =1.2% Ca = 2.56% 39
Conpar ati ve Exan'pl e F Pyrrole [00165] Reacti on in the

2}5_'1_3 ce 05 n aI ha am no_acid byt
CARSS ) ettty R pan 1160 msdan oy ws baiensail 2 grans
f%fﬂe’ﬂﬁr]lﬁﬁhﬁlﬁ PR & aﬁ'lQBPQtﬂ E ﬁg@olte!ﬁ!d% dr@ﬁsgéfﬁgml ﬁ%tlcr)]r. The

foIIovvlngreactlon was in the absence o
aquzﬂq@r V@ﬁﬂg@tabatcﬁOBupmv\aantanMden 1A21 psin undérartrggas SThe

e s e e TR L
aﬂhyhﬂﬂaf&bashew&mm(ﬂhﬁl nol es) of a branched Cl12
aI k henol r@gy)ams (0.2 noles) acetic acid, 110

X 1. abiern uaéh@hwmrmrl@wrg@ andatz@ s gfoont a

2%694@%%4' 1ol b M 50 5F BffoEipasristay pomp. The
' dnnmreofzas dookdhtd MOIDES tiat it Taeldbe aﬂ%@ro;méd & 4Bfathsat

g]e %td |nta| ed at 14.21 psia under njtrogen.
a4 E%é)r ngFao Apaddede ‘Thostoppsr wasxsplaead, anghfherreactor.
ed*?@g%f"rﬁ&sg b@:}f@ﬂfﬁpﬁlo 5?1?;8 'ﬁacﬁﬁ) 1 2857 86 Sout half

at 190(§for er one eat er was
| ‘e do p@mchtbi@esmvs fadfmingom t enper at ure

ot PRt PR gt faovis somaipneet Tisbially, vacuum
t R to bk aﬁﬂi&d@rer)b &aﬁﬁiﬂé] % a9BRINGHeARA £ éé?.lﬁ% (%dgfﬁ% f@g&eﬁﬁmm was

pyrrol e and nol es)- of
a@lh-‘(f:‘(fd t il t@tlﬁﬁ‘ﬁ@r @m@wp@mraeldd to laaid thdmaateemwﬂ"@/aad about

DR Beig ol bty S R Guy | LRy es cooled

- Ciori267C e plifipdd @it loy thewassisn A gdlalt Sandfle JAP h‘étﬁ‘ﬂe& En¥measuring
gra ually to avoid excessive foamng, and t

migné, apddheresbwesifikiered avar Gelitey mde Sxxbelené* 164 %9 no
220C and about 1
_-aﬁﬁeﬁﬁ?&?@d&ﬁg"#‘ﬁ@%@? 2 th i trboen, The

product was. cool ed to 120C and punped out of the

@fm g@ was Vi si bly_ cloudy, so a crude sedi nent
t t Sieawparaive fxampledds seYo ethylengeleek o Spray.

o) R AR AN U5 R o

acildlooder v démersitiectha criticalityofop tier prombter component in this reaction,

- the followmg reaction was performed in the absence of a Gy to Cg alkylene glycol.

. 100173] ‘A four liter glass reaction vessel was sparged with mtrogen and charged

with 198 grams (0.47 moles) of a linear C20-28 alkylphenol, 198 grams (0.76 moles)

- of abranched C12 alkylphenol, 43 _grzims (0.57 moles) glycine, 6 grams (0.1 moles)

_ acetic acid, 72 grams (0.98 moles) calcium hydroxide, 400 grams of 2 100N grbupII
diluent oil, 145 grams of 2-cthylhexanol, 38.5 grams (1.23 moles) of

' pa'r'afbﬁfialdéhyde‘arid 1 drop of foam inhibitor. The reactor was agitated at 800 rpm,
and maintained at 14.21 psia under nitrogen. The temperature was ramped to 220°C

in 5 hrs; water removal began just above 100°C.
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order to denonstrate the criticality for the pronoter
"~ conponent in this reaction, the follow ng reaction
was perfornmed in-the absence of a C2 to C4 carboxylic
acid. [00168] A four liter glass reaction vessel was
sparged with nitrogen and charged wth 395 grans

( l e of a |linear C20-28 al kyi phenol, 395 grans
30@147451& eig“ef%‘fas HYsh dgee He‘w@wndhwywﬁeﬂmememng@bwhe

ggﬁlr%%drﬁm@g%yé%eﬁﬁfcﬂﬁl %ﬂfe arrs O¥e%%ni%lc§l§rk?%1&s bvious particulate

dinpalent oil, 120 grans of 2- et hyl hexanol 170 gr ans

foi | [ _and f hi bj t Th
PLoBTRY " o DiHESR efiiertat 6° R s 200 Critpnicaphed Titall,
14a@imPBidobaa gphdail xtef)ogﬁﬂualﬁhce avsﬁ'&%séiw SR, drd"Red

to 190Cin 2.2 wat er renoval began just above

1&weperaiyysavasiallowed taxall 19 @BOPCat Theofra] pradudt was. copEd16 IP0°C and

A eat ar was red 170
ST A Uoondd 5 Rt KB SR AR Beinhy b There
1 s@s boer aviiacheisbBd ahtneaaonumbftﬁaeacm el - fn &R Yh&@Furement
to 70C soe&iyat it could be safely opened and 47 grans

( Va5 8otfairendue iy the impessibititypiibpmezenigan themampls. opper

was replaced, and the reactor. . was ranped to 220 in
- 2.5 his; note that the ranp had to be held at 187 for
- aS'SBtU(HﬁURAlaEXHM:PLES - [l enenprag Maa $oi Sitedi@digounds

[@@ﬁﬁ RO e chi 225C&,ﬁ§bstlllatlon was
ced. "l ctfor Ry 0 @Sﬁaeﬂd@nﬁ&mwl\éasaﬁ@pwometry
Garadldtile’t ©ntRh 1??{1‘&[&,
' géﬁ nper alétﬁfr: e&)vvas g%ﬁgscv\i%%l%ﬁ%é to 18%:%%1"@?@13{;&0\/\&) r%y
aWatI@l)h dn 8S1.tee ioniation talies Pa@Gndinzicandenstd phml &hewe
th k th t Th
DBl Rl oS5 SRRl S o

reshatiosd toAroBiErhAll SRPRLE W?f@f@n@&’dloﬁﬂn ﬁﬁ@%&%@% are then
.crude, sedi nent, and the res |tered over it

A c&l%?&%i QB%I Maemlsmn Deiycet Urese ictanifhi theiopletasinthcgae phateh
Ex
ne g yc 0 Ot%%%%[ﬂ%)cgpgé ?‘F‘Bﬁﬂ%\f‘%‘%gpfﬂgéﬁaﬁw%% the mass

aapemdm&tervﬁot hasitanalyble) E88is0 ot idiHoh Mherefort, MISARE ions
to degﬁgnstrate the criticality for the prormter

e expetpd Lo hesglatedde the faelecrlsr iowdi ngr eact i on was
. d al k
.§P% T TR BT RABACEw e udifed & SFinRleb IR 3000 Mss

wasotmnmtg‘e Theistthplej dppegdmatend). ¢ h@g Beliksolved in approximately 3 ml
of 3:1 tetrahydroﬁuan.water, the solution i is infused into the ESI source using a

syringe pump-at a rate of 8 ul per minute. The mass spectrometer is scanned from 10
10 2500 AMU i two seconds. The final spectrum is-the sum of 60 scans.
| [00178] Alkylphenol compounds have jonizable phenol groups, therefore it was
necessary to =_obseawe in the ESI mass spectra in the negative ion mode. Since the
: ‘ -starting materials for the synthesis of the target oligomeric alkylphenoi compoundé
' were all kown, the product strictures were theorized. The product compounds were

~complex due to homologs of the alkylphenols and mixtures of the alkylphenols.
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with 198 grans (0.47 noles) of a |linear C20-28

al kyl phenol , 198 granms (0.76 noles) of a branched Cl12

- al kyl phenol, 43 grans (0.57 noles) glycine, 6 grans

(0.1 noles) acetic acid, 72 granms (0.98 nol es)

cal ci um hydroxi de, 400 granms of a 100N group II

di luent oil, 145 grans of 2-ethyl hexanol, 38.5 grans
(1002390! €89 oufsupaisafthe hpdodistsiza and dxpectid ddawiicll paducts were
i nhi bitor e reactor .was, agi.t at ed .at

BB idtondy ST RlaS v SO e AP el Bendf tnked

t QIRSAREPER: WaR obddaH Kihvare thesé Elk'gl Abssol PRI structures were
r emoval ust above 100 41 [0 f ere was
nmoerelated & 3&9{@ eelevant paakmindbe BSI nsassesmmrén Bsterininating of the

EBRRE Fycldush ot A PG (oR S B Wo Y pLERELER; three
Dhﬁltdd| phehbles’ oc@onRacsad lighes tiakedphcddiés 089-3 aedie desolved and

Initially vacuum had to be applied very gradually to
atrulatesd éregsﬂlv &pgeiaml ke intensity oh eachinenlp Wi penddo fgpsesent the

e BEElo e ook Bt iBolhdIE) ufl Rl InalRS gRTRIAN

ccnﬂcelntbsmonbfdilesedompxﬁmdmrphmﬁermmf aradmeent was undertakem Note,

ch. of solid e bottom the reactqr
it Sias Bttt It iR ol ht pereR e ek gt e
' 5@13%%@& hédd¥d 9f sthegargeni zi ng the sanple. STRUCTURAL

El ectrospray data for Sel ected Conpounds
(90181 El E@W&WISISbW@&BWSQMQf nifegen in a typlcal

S ect D fﬁ%ghe&o (??ztmsgﬂégarﬁﬂe erYgr g‘aip%ﬁ L I ove ESI mass

Es‘é‘eétﬂ BOthE Qefdbiva Yon oAy dok héivhow dilyﬁﬁhcaﬂdih&)ﬂnﬂi’é g lcoffAining
takes place 1n the condensed phase, The conpound(s)

ofompauads stowevey; ixGLYEY using glestipn mipization (Krglycing was

T(ﬁ[lsgl,tv'eﬁ n d B cw 9{%11 s@&gwté tﬁ?ﬁhé gl)fgfn%%&@ 1L a&%@ﬁéeﬁ%th the active

or ned are

emgmﬁ&m vidUenit dink£gel AsidGinch dhiewsive htgeaﬁentm thevdlighirric
t he dgopl ets, into gas phase. These ejected ions are

t#lyip PRIBPYANSS S:hihenply orothen congleres that ifds ieagnmepigm part

t

8 AT SO DA i IR0 b e
genbsate dlyaine mﬂmqmtmde hmdb &SI eﬂn@trem t’ﬁletlinesermd (&ﬁm!zﬁﬁ

i ons. 01771, The ES| ectra_ were obt d on.
F‘?WF@%&%’”%‘Q thgypret ‘Wﬁ@g B been ql??@“@ﬁ Posm"e ion
Wsﬁéétf@tlﬁs\@ogsﬂle"{ﬂat 'gﬁ/cﬂ:le~°1§ Qésts@igteu%ﬁmn%&eff bYWl as with

the ohgomenc alkylphenol compounds ‘
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“honol ogs of the al kyl phenoi s
‘al kyl phenol s. |. 42 [00178]‘ql I’g’ ourl‘gjdglﬁrl , the
nypot hesi zed gnd-expect HL7P ies prgsent) not

1 pe alkylphenc 4 1 nke eqi 5\ Th e Qyéfne mbltﬁg%gflvcu

Jmss spectrum 7[%t er m ngalgon of %44pnen0| | 27%1? etTes

of 3:1 tetrahydrofuran:water, the solution is infused
into the ESI source using a syringe punp :at a rate
of 8 ul per m-nute. The mass spectroneter is scanned
from10 to 2500 AMJU in two seconds. The fi nal
spectrum is the sumof 60 scans. [001781 Al kyl phenol
@djs Eeave i oni abl e phenol groups, therefore it
E 519-SPEy, %P%l (E0 Méssl:_fi’&lecmgfrlsmtrﬁ]amafysxs was

tﬁﬁemgéﬂfdquh@g’étgp@@ abvdEEmidig starting materials

r the synthesis of the tarqg ol i goneric al kyl phenol
b EADAMIPLE NGer o GOMPUTED NURBER O BHENGEEE W fE’Y?E§IN :
{heorized. The produgtHE SPREOMER' 81

bbserved; inst eﬁidglecom diwagls W t hméd OUS NUIHYRIr adld higher

TOW g thesetad .("I ”h‘z‘ o= Spﬂr‘l =X ruct ur

rrelated to &4 of t ha5:08] evani 2463ks in {3d.08S!

f@apdtTmked—phgnoties—t exarpei—two-linke

ldhenalics 0-0] 4% ce | PHE2d phewbl B&s 0-0-0262d4ur and

hS gher |inkedplsgnol i C>5§)5@ 0-0' 224pre res )wgg and

Galcurateda— T gl he—spe %#Ta Ther+nat-enstty each

i dor r espondi-ng Saﬁ'pound §).5and deftzfog nati on| bhe

the k&h¥Entrati ba4af the

s._used repres

inel ative con fTatio - theseomounds—n—the—form
' IQ ar-ea pmf‘eﬂ?ﬁ\m_un%é%kpn r'kﬁt%. t hat ?Iﬁij%as not

§SS| ble to deB€é2ni ne .6t per|cn3 due to] thegl ack

| @Ommfm%mmia@ged as standards. {00186

enentat ana ySs+s—showed-the presence of pjtrogen in

opparaliye A oneric a75k§/4 phendl15csmound supl e;

-Qmm@mmegs rrem 'l,pned aopMe, ESI PBGS spec_]rg;\5 mtire

nat c-hr\\nl

doe ot ANy _1.ndi t
ﬁ’rp Z‘He ;Htaﬁﬁgn osfﬁﬂiunds. I-Ilé\ﬁévgr nglmrs,

N csmpgraamﬁtr nd.oni zatlisyse(El)

, [9hug Ne Was ]tgopjserved.
Oné can then specutatethat—thetghyretne—-pHety 1 s

"associated with the active, i ngred| ent via ionic
- Iinkage. And since the active ingredient in the

ol henol unds is a phenol, one '

' rgé I@ih@i‘ﬂd MLE Deaalai tlanmmflrmi@h‘r]ﬁ” Sp}‘ecrmaanalysm .
_ ogine t 0 al kyl phenol, ani on :
N *hereporeb@%arl%ﬁ?:%ﬁﬁefyo%gms\ﬂ%ﬁ’éﬂﬂ f g&vagidissplyed im 18 geams of

poalytical grafo exdnel maeeﬁdmgmmﬂﬁﬁomwsﬁmﬁerqmm&iﬁydmgm
Chloride 1. .OM solution in Diethyl ether) was added and mixed-in to bring the pH to
just below 3 using EM Science ColorpHast pH strips—about 35 mL. Calclum

) - chloride, calcium glycmate and glycine (an insoluble solid) unmedlately preclpltated'
o out of solution. “The: resultlng product was centrifuged, and the liquid layer removed _
' usmg a pasture plpette taking care fo mclude as lxttlc sohds as poss1ble Solvents |

were removed under a slow mtrogen flow. and mﬂd heat takmg care not to. overheat

About 17 grams of product was isolated.
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corresponding to the protonated gl yci ne has never been
observed in the positive ion ESI spectra. It is
possi bl e that glycine is associated with other noiety,
as well as with the oligoneric alkyl phenol conpounds.
43 TABLE 3 El ectro-Spray lonization (ESI) Mass
Spectronetry spectral analysis was preforned for a
sUded2] of PdRabo\tekdhx tepites thifdXaAMeprolict @AVRIBRERed for

PHENQLI C ETI E HE R.C
A%ﬁ i N(%Efa\?ﬁ@‘ ﬁt‘F’gF%}?r\Fépﬁﬁ’% 5@%% Thiesuts and
pEs@Rsipn S the Brenlomal WifagRisRebelaRd hi gher 1 2. 24
25.03 27.31 45.42 2 6.41 35.02 24.53 34.04 3 7.95
24.8 29.44 37.81 4 2.56 39.82 31.38 26.24 5 7.87
59.54 22.07 10.52 7 24.1 7 8.25
42.59 24.06 25.1 17 %B@‘ %i%%mééﬂgﬁm§§$l4 18 2.62
.6 A6GuRB 33. 96 . COVPARATI VE EXAMPLES Conparative A

79,34 15. 2@@:&@@@1}3&&@@4@7@%& ob€aRhur}3 22. 14
- 59 Eacith &

Anal ysi s 001

er 'g ”
EXAMPLE 'l 'C tg

FaH

i AN G
2 vvuo UI Q\JUI VA

hexane. Then enough anhydrousHCL/ Et her (AI dr| ch
_ e Chloride 1.OMsolution in Diethyl ether) was
Hﬁ@éag]an d 4\ sddericad by therhiefioreahd afted catsium analysis, decalcification

was successful, leaving only residual metal. As evidenced by the before and afier

* nitrogen analysis, glycine was similarly removed along with the calcium, thus proving
that all the nitrogen (i.e., glycine) had been linked to the oligomeric phenohc

: backbone via an ionic calcium salt. _ :
100184} Discussion of the IR - the IR for Example 2 was typical, showing a
strong peak at 1594.9 cm-1 for the calcium salt of glycine, but only trace free
phenolic hydroxyl stretching at 3225.5 cm-1 (because the phenol is almost entirely
calcified). The IR for the decalcified oligomeric phenolic shows only residual
stretching in the 1600 cm-1 region for the calcified gljcine, but significant free

. ‘phenolic hydrokyl strefching at 3225.5 (due to ;he fact that ;phenol has been liberated).

: PERFORMANCE EXAMI’LES Thermo—Ox1dat10n Engme Oil Sirpulation Test _
, ,(TEOST MHT-4) - :

{00185) The TEOST MHT-4 is a_S-tandard lubricant industry test for the
evaluatibn of the oxidation and carbonaceous deposit-forming characteristics of
engine oils. The test is designed to simulate high temperature deposxt formation in the
. piston ring’ belt area of modem engmes using an instrument as described in U. S Pat.

- _No. 5,401,661 and U.S. Pat. No. 5,287,731, with the MHT-4 protocol being a
relatively new modiﬁ.ca_tion' to the test. Details of the test operatton and specific

MHT-4 conditions have been published by Selby and Florkowski in a paper .éntit-led,'
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just bel ow 3 using EM Sci ence Col or pHast pH
strips-about 35 nL. Calcium chloride, calcium

gl ycinate, and glycine (an insoluble
solid),imrediately precipitated out of solution. The
resul ting product was centrifuged, and the liquid

Iq er _renoved usi an%O gasture pi Eette taking care
he Revelgpmeat of the TROSE Prefeccd MK d<s ifeach @@ﬂ@éﬁnsme Oil

¢ ak&?%xg ng?(sgtdl;]éf&ﬁgifcg g{/eéé %}t}gé %;g%{eﬁ\%&q %ngl?}umeﬁechmsche
prAdddemievBsslingn| Binaaty 14413L Q008 211 MNed LTFBumed@Ken t hen
{858 Sttt e oA iation tes pispapd g Which the

I
ot g o BepGUSE A ) Boe AL b

caf 6‘3’/ oilinBdé/silegramc dhe |f¢mmﬂatccbhaseﬂ6&7 émplpm:cb:ﬁ oiCaf hibrimating

n 5 | ci um (.98-99%
%‘f‘jf)a% gn@t 15@?#’ %&Péﬁ»é US‘E’E% Lk 16%1'9318155139 dgpergptipost
, Ofreﬁﬂbd f»@m e@arbdass) ﬁhérbﬁ%é ﬁﬁlecﬁﬂa? wRight BT flkenyl group was
98% rem)val [ 001831 As evidenced by the

b é? fﬁﬁﬁ 33139@3?110&@!1]@4' mﬂ@hmlwpbutymc andibeiadgldnempolyamine

nl d
o BAS R ine (GRS 41%pecleB R bRior By cafigamuatoms per
ginptecnle and s Mh of frarml 360rte 309,6ditat1e hga ﬂdllyahhﬁes(%ﬂb ebfercially
t hus vVin that_all the nitrggen yci ne
h‘é‘ﬁ“lﬁglé ﬁi@éﬂl ¢abidres BFAg iy ‘ﬁ#eth@ﬂ past %B%IQ(I’(B’ ethylene
. Véz@-b&ﬁté :ﬁrb' Iﬁt gfﬂxﬁxﬂh%ly vz[va 1219?&8&%15%1%%%%09&6% 14088 of basic

IR - the
o smtroggl ‘pﬁhﬂ Smcuﬁlﬁﬂi’é 0.6omed of a)secbilmlrp alcohchlrﬂrﬂﬂl‘ ]t (defived from

" %%%"?Wh Gtk Bicrtingi5 0 20T oh 1 BAGsalgiym sulfonate
ént%ﬁhﬁa&@hﬁed SAhHidd @ﬁ!ﬁ:al cﬁe Beboss zfp??ommatg a'% 35and a

: deca cified oligorericp en0|c OWs on resi
slipemaefi vigedsity ehiD0r60d 3(9mSl. Oyt &fmof ohmtitred phtiwil bmtdekidant,

AR s S SR GBSl Ut o
oxyarilybdehtmhabaflex préfarkiGRMNGE hﬁéﬁ%esencc of apolar

Ther no- Oxi dat.i on Eng| ne O .Sinulation Test
. promoter, an acidic molybdenum compound and a basic nitrogen 1000 molecular

- weight polylsobutenyl monosuccinimide, derived from a mixture of diethylene

- .triamine and polyethylene amine available as E—lOO'polyethylenearhine from
‘Hunisman Cliemica,l 'Company_aé detailed in U.S. Patent No. 6,562,765; a viscosityr
index improver and an -antifoam-ageﬁt. To this basestock, different ash detergents

wete added and subjected to engine testing, the résults are presehted below.
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(TEOCST WMHT-4) {00185] The TECST MHT-4 is a standard

| ubricant industry test for the evaluation of the
oxi dation and carbonaceous deposit-form ng
~characteristics of "engine oils. The test is designed
to sinmulate high tenperature deposit formation in the
piston ring belt area of nbdem engi nes using an

i nstrunment as described in U S. Pat. No. 5,401, 661

and U.S. Pat. WAB@@ZTE%TW4BQI%%1%%%&F%M ocol

being..a relatively new nodificationto st.
DBerdotmainfe Exnenplest| @it (Aodidn SPeF THGS T-E4
Qr KO

cWNodi ti ons have beq Sel b | Ki
prodi ¢ ons have bedghbleNile i) S0 b A S
T Protocol NHT {dxampBeh49) Test of | #ndi ne O |

PPBRoON Deposit TendgnRgynid4 BagNt €d at I2th
g ot —€ot gt O e cohe 3dem e

[EsSPingen, January |PFample D60, Wi frj4¥6J. Bartz
Jeli-dor. [00186] Aflﬂthgic?[m‘?pt (Ed+ Easggjock

1 fforaont
1T T CToTrTce

f | o1 Wi eri—th
' e‘% g%m‘{e?%\ﬁ}éfz Itoo %?l'ig%ﬁt%é(tlézbr ovi 3?36516t0t al added
f

|det ergent concent r aPhenate A(328) i | 1 i ol e/ kil ogram The
f ormulat ed basestock enployed a ojl | ubricating
viscosity at SAE 15WI0 basestock; 8.0 wt % of a

by i ning j - t .t ted with ethyl
AT o, "SiRraleiR B 2R b Trsen AR TN caleun vyt sulfonate
gdevivpd Hiam benesriesd ¢,5-07) ﬁo&ﬁ@ﬁgﬁ?bl@ﬁﬂé HarV BB by havi ga
, po} |?ﬁ$.but ylene and the al kyl ene po yam ne ~Was I’(eav’&}l

08 aé‘é\ M Vicortapponanatelydodt ange liferagijordsdosity ef 1008Cof

i 1t Foly ¥ l,e, an Mh of from 250 to
OSSR TN BB, Gl bt
apltiuma it 86 6f D25 bind @ kirGatakic $RcastyHPAONYL WHi3BRSIRS dNER

.'g’st tr eat ed vvit%lﬂethyl,ene carbonate at a ration o
3‘6?%?5%8 & IPEePEradAceodinedp LB ofatent Mo 3/1488680 1 nol e

. : 0 i . . ~ . . . d . %
T onary S CChRARRY R PETHER I Pinitis S ok BF e
| Pligompiicpirnolic detetgentodompoBitibnbf e plesént ilvehBbh GAef lcHPloyed

Qna t.ergent characterized by having a tota
grg% i 'r'rIIE a&gd 0 B?atgﬁﬁf’wpﬁﬁf”é pypvided smprayed depasitantrplverses a

W€ OSthin¥nlerdfiSydd ﬂ@nﬁgs@%ﬁate%&h% “%of a hindered

phenol antioxidant, nanely a ) _

i sooctyl -3,5-di-tert-butyl 4-hydroxyhydroci nnamate; 0.2

- wt % of an "~ oxynol ybdenum conpl ex prepared from
reacting, in the presence of a polar pronoter, an

. aci di ¢ mol ybdenum conpound and a basic nitrogen 1000

" nol ecul ar - '
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wei ght pol yi sobut enyl nonosucci ni m de, derived froma
m xture of diethylene triam ne and pol yethyl ene am ne
avai |l abl e as E-100 pol yet hyl eneam ne from Hunt sman
Chem cal Conpany as detailed in U S. Patent No.
6, 562, 765; a viscosity index inprover and an antifoam
h&} To this basestock, different ash detergents
MSidded and subjected to engine testing, the
results are presented below. 46 TABLE 5 - TECST MHT-4
1. bench fresss foespmd:gasing izﬁ’etigmnempleenﬁlia ﬂaleﬁgeﬂt an&dsitm
anount in TEOCST M él\? ﬂ%lrmle/kl ogran) Tot
Depo%qni‘%“s"ilﬁ 903 agahaﬁqaﬂp slublealkylghenol wath aplllipg cprth metal

o
e

(11.dkylgae slycflilrﬁadat@ tA Q@ﬁr@)&y{i@ﬁﬁ&ﬂnd Sedcting ahderAedciva

hi gh rbased. 426 | Ci | sul fonate
der | (\:Pélé%}oflgﬁf g%mgﬁﬁ%@bul@xilﬁ% a%gpfp#é gi efins
characterized by having a total calciumw % of
approximately 16.0 and a kinematic viscosity at 100C

-of 1Hlp Rrgeess ph @]ﬁlﬂlé wherglnasuzﬁ@eﬂtamcaémwarﬂpmet@bese is present to
char n a al ciumwt % of
55%'8&9%3‘321 igallty 26N Ble 4R 191‘%1&?1000 of 230 cSt.

Such al kyl phenat es can be prepared according to U S
Patent No. 3,178,368. [00188] As denonstrated by
“Per f ATSES paoRriNg & @im 1 oReloirg B, Whemin saftbprocess is conducted

ol i gﬁﬁ? %b%gﬂ?@%%ﬁ%(i%trﬁ{)% HaGoap st %gﬁﬁmsgt ézg to 0.75 mole

prese en e one rna
| ubra]pﬂmtamngo aadp.sh té b1 mdslewfﬂ%:bi mécmaﬂlyd@malct 75t0 2.0

contr a, nore commonly enplo
pher%t'a P\éﬁT ‘Sﬁntst% %%kx!%ll?r%}’cc&wr@mwle akylmeppbheég*s
for preparing an oligomeric phenolic detergent

conposition conprising contacting an oil sol uble
4. al kylthstpeomiss of atty are citheaprecslisgcihimsyahatein the oil soluble

- alkylphenol is a linear or branched chain alky! group of about 6 to 40 carbons.

- The process of any one of claims 1 to 3, wherein said oil soluble alkylphenol
contains from 35 wt % to 85 wt % of linear alkylphenol in which the linear
alkyl radical contains from 12 to 40 carbons, in mixture with from 15 wt % to
65 wt % of branched alkylphenol in which the branched chain alkyl radical

contains from 9 to 24 carbon atoms.

The process of any one of claims 2 to 5, wherein the alkaline earth metal base is
selected from the group consisting of calcium oxide, calcium hydroxide, ime

and dolomite,

The process of any one of the preceding claims, wherein the alpha amino acid is
selected from the group consisting of alanine, arginine, asparagine, aspartic
acid, cysteine, glutamine, glutamic acid, glycine, histidine, isoleucine, leucine,
lysine, methionine, phenylalanine, serine, threonine, tryptophan, tyrosine and
valine.
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base, an al pha am no acid, and a Cl to C6 al dehyde, in
the presence of a C2 to C6 alkylene glycol and a C2
to C4 carboxylic acid; and reacting under reactive
conditions at a tenperature of from about 150C to
about 225C. 2. The process of claim1l, wherein
sufficient alkaline earth netal base is present to
8.substhaproegss pf shain {7y whereindiht alpbh atvlieo adié v seleeted| fron3the group
The OGRSS Pﬁc&%diggﬁto cJaiml or claim?2, wherein
sai " Prioc¥s e FEUYBRATRREH PEPHY- about 0.5 to about
1.5 nmole of alkaline earth netal base; 0.25 to 0.75
nol e al pha am no acid; 0.55 to 1.5 nole of the Cl to
9.co alhfamyerss ohalainy 7ywhergingthe alphs hminsf adidhis seiected fogn the group
al ky : ; r | e al kyl phenol basis. 4.
The(%ﬁgg%%%¥€¥$%%§q%%%3§ﬁﬂ¥ "ﬁ%% edi ng cl ai ns,
wherein the oil soluble alkylphenol is a linear or
branched chain al kyl group of about 6 to 40 carbons.
. meesse ekclgm én‘y Yhkn the alpha pignojacidiszelegied fivinnthe group
sai hiler ol contains from35 w %to
85 3?83%% +¢£%§?@a|bépgﬁ§nol in which the |inear
~alkyl radical contains from 12 to 40 carbons, in
11rrix re wth from 15 %to., 65 wt % of _branched
al ky RSHERRSES phenynefihrriseodingelaims, #ihgrein theiCirta §is @llehyde
contjau : - s of
any Ssdected B Bef SSRIAAR Fofffomfacife HEGEERD,
- met dbmipddehyide solstibmsodrddrmialomsoldtiongr oup consi sti ng of
cal ci um oxi de, cal cium hydroxide, |linme and dolomte.
7. The process of any one of the preceding clains,
12wherieHrédess &f Akt BITHRAE itk ¢ Sto GEhESHAL 1 aﬁ&%hﬂﬁdehyde.
group consisting of "al ani ne, arginine, “aspar agi ne,
aspartic acid, cysteine, glutam ne, glutamc acid,

gl yegi histidine, i.s0leucine, .l.eucine,. |ysine, .
1307et HSRIE S ShEN P Loty s, st 3l process i

t ry pbfueest intté ebdiRe aNgh alkahdi MavingR 816 tAkhoRlaiRss of

claim7, wherein the al pha amino acid is selected from

the group- consisting of histidine, |ysine and

145 Bl B’ o LRI TRy BB B b IR e g

aspamhoe gordoadflsaid wikandic aci d.

15.  The process of any one of the preceding claims, wherein the oil solable
alkylphenol is contacted with the alkaline earth metal base and the alpha amino
acid, in the in the presence of the C, to Cg alkylene glycol and the Cé to Cy
carboxylic acid; and then reacted under reactive conditions at a temperature of
from about 150°C to about 225°C to form an intermediate product; which is
subsequently contacted with the C) to Cs aldehyde and reacted under reactive

conditions at a temperature of from about 150°C to about 225°C.

16. - The process of any one of claims 1 to 14, wherein the oil soluble alkylphenol is
contacted with the alkaline earth metal base, in the in the presence of the C, to
Cs alkylene glycol and the C; to Cy4 carboxylic acid; and then reacted under

reactive conditions at a temperature of from about 150°C to about 225°C to
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10. The process of claim7, wherein the al pha am no

acid is selected fromthe group consisting of alanine
and glycine. 11. The process of any one of the

preceding clains, wherein the ClL to C6 al dehyde is

sel gphfidnfih@Fhéd18c PrOURLCOMTH 3 | :
paraforngfdehyde,e?ﬁ?oxdne,%h?%$%§ﬁggﬁ9ﬁgoggpﬁgf%ﬁ%mg§hto
f or rfed dldehydt abd drsalpiRamifbercpt mekrscted usderirsactile conditions at
wherein the Cl.to a| de is parafornmal dehyde.

13. afﬁ‘élpﬁrﬂg'%ggh%l%t gﬁg%otp ak"ﬂ%t %%‘éedi ng cl ai ns,
wherein said process is conducted in the presence of

an al kanol having 8 to 16 carbon atons. 14. The

17pr oddigpregesg phpmy 9w of dainiet te dhpwhatinghe pdtsolublegkylpbenol

18

19.

20.

21.

22.

-0i |

reagy | t enove, a rtion of sai k ..

15 S pAAALE A ub Ul RERUR TR asP Bt Bifilevac, i

whettles i thb @reé3ehcesstith® 08 to @y &M&yﬂ)éiﬁfgl?%coil and G @ftoad, irbdkylic

the al kal jne earth netal base and the al pha am no

aci @4 g then repctedangerisastive eonditioas apa tepestutelof fwme about

gl ygehe i b O, the

L aTa S Sheote 227 G Ry RPN Ry B i R sgquenty

f r onorhaied withGGdtthe alphatim22b42id and edanted iinidet hoed @hditions

product: which i.s -subsequently contacted with the Cl

to Eﬁsa%?h?&fﬂ%fs%ﬁf&ﬂ} gg&lﬁﬁbﬁb"%%?cst Cve conditions

at a tenperature of from about 150C to about 225C. 16.

The process of any one of clains 1 to 14, wherein the
Tg@lmm@S atkylaphehl wihsreic dhe adpled amiitd dchk is added with

al kg '.tne ol h_.re ase, in the in the presence of

t he® &M gFﬁ{?ﬁ “glycol and the C2 to C4

carboxylic acid; and then reacted under reactive

conditions at a tenperature of from about 150C to

abofit PrESss tfer 49epasing an pligemenidi phesolpr abbtergentwodmhosition

i's egquent |y .cont acted.wi.th the C 1o | dehyde
RS RoncderaChEFE o1t Puialfe ferth dur el en aloha
CoNgthihb @818, Al a CRtol(§IRRAERAIUL thObreldn@BaRQYSs ¢150C to

about 225C. 17. The process of any one of claims 1 to -
14, alkreneglycehandipl Cs st Galcarbaxilj¢ ptidnend réastiognindet sxictive

a1 GRYRB APl ol 5 Bratd ot W ypetEa g’ o
al kyl ene glycol and the C2 to &4 carboxylic acid; and

then reacted under reactive conditions at a
t erfpBFosiugt Rrodecedragpomding fo the process of any of claims 1-19.

()

A lubricating oil composition comprising a major amount of an oil of
lubricating viscosity and a minor amount of the oligomeric phenolic detergent

- product prepared according to the process of any of claims 1-19.

A lubricating oil composition comprising:
a major amount of an oil of lubricating viscosity; -
an oligomeric phenolic detergent composition prepared by contacting an
oil soluble alkylphenol with an alkaline earth metal base, an alpha amino
acid, and a C; to Cs aldehyde, in the in the presence of a C; to Cg
alkylene
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150C to about 225C to forman internedi ate product;
whi ch is subsequently contacted with and the al pha
amino acid and reacted under reactive conditions at a
tenperature of from about 150C to about 225C. 18. The
process of claim 17, wherein the alpha amno acid is
added with additional C, to C6 al dehyde. 19. A
process glpeol pn@ép&hito§ . earbokyliyowsl; innd paeting wraded sdaetige nt
conposi tion.. conprising contact i Il soluble
al kal i necoglgﬂntoﬁs a%t %Flpﬁﬁ’é'ffgtoi?rogh%ugﬂségc&ﬂiaﬁﬁutgﬁag
and a C, to Chdigpcishy:dmd in the presence of a C2 to C6
al kyl ene glycol ‘and a C2 to C4 carboxylic acid; and
reacting undet Weasdehibifer. conditi ons at a tenperature
of from about 150C to about 225C. 20. A product
produced according to the process of any of clains

231 - 19Thelhibridatinglail @aiposdiodl df cRANROSWhéreih BRIEYNFIsiibnd
maj or anpunt of an oil of lubricating viscosity and a
*m nofORRSEhirom0-3 S Gicight Refcert of Wi dometistrberalin detergent,
- prodgeh ' S Qf y.. of
0l ai mn 1D I FEREL e ok RO RERR0 i Phwlbnt percen
conprithe wegar inhibitpx basedmanthe aftalaveightlof te lubhiedtiagtoilng
vi scosity.. an oligoneric phenolic detergent
conpgBTP S pr epared by contacting an oil sol uble
al kyl phenol with an alkaline earth netal base, an
al pha amno acid, and a C, to C6 al dehyde, in the in

- 24t he Thedulniating bilazo@Positionsf clairk 2B eiaeth&Goglpyisalg 4 hehsbone
c2 to.(f:4 car. blc)lxa/l ic acid; and reacting under reactive
condPIHRE IESUOT: o nper at ure of from about 150C to
about 225C, a dispersant; and a wear inhibitor. 23.
The lubricating oil conposition of claim22, wherein

25sai dihedwrineting ol compapitios of claino 83 Or Slaton 24, fvethghtomprising at
per f..the.oligoneric phenolic detergent, froml
to iga%%legW§C°5%¥%%§1%‘Pr(’tvﬁg di spersant and fromO0.5 to
1.1 weight percent of the wear inhibitor, based on

the total weight of the lubricating oil _
26, The lubricating oil composition of any one of claims 23 to 25, further

comprising at least one foam inhibitor.

27.  The lubricating oil composition of any one of claims 23 to 26, wherein the wear

inhibitor is a zinc dithiophosphate.

28.  The lubricating oil composition of claim 27, wherein said composition has a
total ash content from about 0.1 to 1.2 weight percent ash as determined by
ASTM D874, a total sulfur mass of from 0.05 to 0.5 weight percent and a total
phosphorous mass of from 0.02 to 0.1 weight percent, based on the total weight

percent of the lubricating oil composition.
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conposition. 24. The lubricating oil conposition of
claim 23, further conprising at |east one oxidation
inhibitor. 25. The lubricating oil conposition of
claim23 or claim?24, further conprising at |east one
vi scosity index inprover ﬁge | ubricating oi
conposition of any oneaﬁsﬁﬁgﬁj 23 to 25, further
conprising at |east one foaminhibitor. 27. The

| ubricating oil conposition of any one of clains 23 to

PRS)CEﬂSrFQ RRHP G OQRH-GMEBRICPRBENOIJC DETERGENTS
d'th'°pQ$§g Je ﬁﬂH CRY ition
of claim lﬁfv@é{régﬁl ‘%Qal (Ti} cor¢p05| t(?%'hgpas a taI ash
content fromabout 0.1 to 1.2 weight percent ash as
determi ned by ASTM D874, a total sulfur mass of from
0.05 to 0.5 weight percent and a total phosphorous

A 35Sy Y R F Rl RGN ot B

contaptipg sint ¢iboluble ABFPRAGT WWF@%&H@E@A@I W@se, an alpha

oS S BB BETRTE MG TR Ao

gly&li BANE 0, Go RINCEHPhdS/1ie QR Qlﬁﬂtreé‘&ﬁig(lﬁid%f %cﬁ@é@éﬂcﬁﬁ&ﬂ; at a
contacting an oil $olublé al kyl phenol with an al kal i ne

tempegiature aefrain EOSE to 3R54]. phbe olignnmyicatietoliadriergeid prodnctgan
the presence of a C2 to C6
beé#@& 13ah@n%ﬁpg32d a C to C4 carboxylic acid; and
reactlng under reactive conditions at a tenperature
of from 150C to 225C. The oligoneric phenolic
det ergent product can be enployed in a |ubricating
oil. 52 -

52



