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
PREGESH FEHR PRER AR ENGAD h @ Oafi ROCHH ENOIA@DETERGENTS

conden ' e o) it f or mal dehyde conponent
in the‘i e@@rﬁ:@ @gkd*@&%(g‘“ﬁ?dﬂﬂtél) ISWFeSn The
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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net a i zed al kyl phenol s have forned one
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SlJ(%uch chem cal s._have nostly _one sul fur atom/li nking
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systent. UFliezreshitihk 9li grimearl adk yiphwmohe complesitictemosietbased oligomeric
i nhj bit.ion and,.base f neutral i zing the. aci.ds of
alkylahenolie SABRBET ROREPLRS 3 thi2en TR DT GIERIEal
concerns and legislative efforts, it is desirable to
limt the amount of sulfur in lubricating oils and

BACKGROUNOF-5HE INGENITTOMe conponent s, t hus

essi taf | vel nt,.of sul.fur, fr ver.si ons
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has proven to be problematic for certain catal yst

ongyyipraiomylpding twerand semgbmepmiore alkslpbensl sgity. Hatgq@éew of
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[0Dede andisa dass) petabited Sudfunptdgkylgheriils hdvgrovided deposit

. lenmperatures_in the presence of certain_polar
m’f}@i@ﬂ;@@%@r Bentraligingdhg acids 9l sombyptigqs Maw, however, due to
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sutfur inebnmtieg whs aird ibxeatingidfinidditberbmpshéts shivaseeshitating
o Felppet nEsulor BoF Soriaa oot o Tper Bk aEr deadiien
ek T E R i T
problemaigefor certdinsatalysfsystensi ng aci di fi cati on and wat er
[(}l%aﬁ h. Tlftl hsas ingw bcegrl1 -ld}gch}etreadc tlﬂgtdusg i0 211% ggmiﬁ?o chHds 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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contradiction with the formati on of .a Mannich reaction
as disclosed for exanple in U S. Patent Nos.

- 2,717,263 and 4, 655, 949. SUMVARY OF THE | NVENTI ON
.[0005] Disclosed herein is a process for
ol igonerizing an allyl phenol, particularly a ,
su antial.lLy. salifi.ed, alk enol .wi,th.a | pha am.no
coraidhfas St B M b TR Sy 2o RBe R afigEad B
C O R RRItioh With e RIrRSEHEST DMadnich wabGdt & A8l &r ék@mple in
prca/)are a substantially sulfur free oligoneric
al

B gheéandNoe. 2, o3 ine ideh? 3. 3R ch beneficially has
significant ashless base due to the basic nitrogen of
the al pha amino acid. The resulting oligomneric

. SUMMARh QTOTHE INVIDNSIONon can be further overbased,
and_ both ol i goneric al kyl phenolic conpositions are
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fi ' ' . et .
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conpdsid a2 condensafion sdactiprowith a dtrraddehpde coinhpomohtiib kles presence of a
al kyl phenol wth an al kal i ne. gart tal. base, )
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carboxylic acid; and réacting under reactive

confitheialphe aatingadiénPes rswlting oligdmain alldpienphic oaBmsition can be

[ 0Q0 The, order .of .reactant s,,C have sone..ef fect
 { oo JPped i P FRERRRS SO TReD SoiRER R e ys
ol Bgegeiid Hetbatda pikeAsdordinglodi atpect Thais ispRoideda process for
~enbodinent is directed to first contacting an oil )
s oPIspREnG ik Qligsmeamis|alkyiphenalic datrgent sempagiemcorpprifing pegiacting

an el e : .
oo 8 B R TR Ak ap Ak oap) et HES T ARG A acid, ana
aciad;, t@Ggalidadd, imn thepndatce bEaCt oWk atk@latd ¢li/«cin andd Cao C,

te rature of from 150C to 225C to form. an ‘

| nEUpRERICE ; BROFRAEHNE UEr KeBrTEcndgons He tPmpapER e

pr gslyet i Wolshca Ct to C6 al dehyde and reacting under
reactive conditions at a tenperature of from 150C to
2250061 t er Tt orded of redchemtyrandess sonroeffect sete the yistd and

BN TEMTH

al kbedighcat ¥Hectadth BrsCeont Rtk ak 8l @Slﬁ?zdeiaﬂ(y%ﬂe%l Wittlan alkatine
reacting under reactive conditions at a tenperature of

f r ourfllBEE1 base2aé @1 elphd amino agid, imthe imthdipatsengsraf@uito Cs alkylene
0 PR G AR B e e
Un eiipei Aafe! df\Rdne PITRTHH ORS° (o @A 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



tenperature of from 150C to 225C. Anot her enbodi nent
conprises first contacting an oil sol uble 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

al kyl ene glycol and a C2 to C4 carboxylic acid; and

reacti ng under reactive conditions at a tenperature of

from 150C t 25C. 400 . f anp_inte b fe .
andoitt i (B R b 2 isa Are MR bR Rl conacting
al phail sanibhoaligglpbnandith eaalidalige exmtianetildmded avba C) to Cs aldehyde,

conditions at a tenperature of from 150C to 225C. The .,

al phihednihegrascper e Gdliedens slcohauyl # o ful @rdegliegeid; and
al - ol ' | fahed o

e RrEE I ASBIRRER TR o oM TP CRE20C to form
nace ipemwidiats pyodietsartd contaeting thengtetroediats podoct vatipawd gn alpha
there is.proyided a .process for..preparing an o

ol iaa%%w@ aw%{cﬁ%smgems TG GHITHCORS Hait%}ﬂg%'?fmfsﬁfwa 150°Cto
conbaqt | Rk ﬂg_hapérhiﬁ QLiREE bahi&ld Wieh &ﬂﬁﬁ&aﬂ@&% Cs aldehyde.
phenate, an al pha amno acid, and a & to

al ded7fie, i Distlogedihpreinhearpursslénized plfcnate GRergent G replace or

al kyl ene col and a to. CA carboxylic acid: and .
e PRIt R ErehoiTe i creomanato LopapaRgh IR pprovided
f 1 aProck®Ofor bpddmtan ;ﬁxig%ﬁf’c}icmendlﬁmt%gdwc&hbm ddnprising

al kyl phenol 1 ¢ conpositions correspond to having a.
mecenrtagingesn orgnlvbloskaling eerth 0wt phensén an 2lpbeRERRIacddmnd a C;
be r (o} ' | I .

Th 6 B IR R RE YR 2 DLERENATPE Y s o

di eadbedictaeid) wed kastinpourideereattigavaditionpitenemperature of from

produced either in the single step of the

deteroggnt 2&

t wg>¥ ﬁ&zr aetion process) via carbonation. [0008a]
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provided a |ubrjcatin 11 _conposi tion onpri si a
PP IS degugtis RBSF vt TOsteling APLEDBiRest Ohns gresent

M QRkn @6l HireObd I\ etk ing QRSN @nﬁ&i‘%?ﬂkﬂlﬁie@&%&ﬁ Rbroduced either
product prepared according to the process as defined

abovibe sg[c0dqodf th el ssepertattenngitncdss) wihearhoredioot

produced by the '(gir ocess_di scl osed herein_as Cgﬁl I ﬁ?@ )

| ulOP%dt i ng ArrordiBainasthind gsreet B isPIoNtied AETEEst PorRYpsdaccording to

al iy bRIReNal ine®iAResi tion as well as species of the
reaction product which may have undergone further

Sergggog@}i on pfs@c@é@% toa -f:mlj@ aspgrh dhere i pr@gﬁgﬁr 7 dubricating oil composition

a:c &?ﬁkﬂgﬁﬁ@q’{ hfajof QERAR 41l ANSil CANuBIRIIPVIXRHY lafld @MmBb} amount of the
0] upricatin
oligomeric phenol(i:’c detergent product prepared according to the process as defined above.



viscocity. According to a fifth aspect, there is

provided a lubricating oil conposition conprising a

maj or anount of an oil of lubricating viscosity; and

an oligoneric phenolic detergent conposition prepared

by contacting an oil soluble alkyl phenol with an

al kal i ne earth netal base, al pha am no acid, and a
‘prgdy

C 1080Us al Hawiperd bereip is g “t he presence of a C2 to

olﬂéeﬁ &ﬂé é(r%@éss A3eio8edGrerdin abdell a5 hbXyhting (ﬁtt(dnp(ﬂ;[tdms
Tl ng u reacti ve conditions at a ten‘per at ure

f r OdimﬂlBQlﬁgtthB A re@eria alkylphoaelicapmpogitgn a3 Wek jas species of ohe reaction

i nhi bi .t or n I dihese
ner BRI X gREOERot: DEBELsARHEE Prochpl PG tes

ol | gRsBRidre AkyipticabRNenysosiianposi be anslogninhapioigpitheicating
al pha” ami no "acid provide for oligonerization of

al kyisqobin dicsorging el afiftf aspech thergrp Powisied adulicangotil composition
ol i goneri.zat i i.n t ARPUindGin oligomeric
alkngwgﬂ%ﬁ H%(g?Hég&ﬁﬁﬁgﬁgﬁgqgﬁﬁggﬁ%f§% gss of 1 he

| NCgRdIia HeErgtat @mpofitien prdpgoxryi qpeucmg(s,q @h@cri@lplrﬂ@lkylphenol

conposi tions can _be inpcorpor ted i.n ful
o bRrbitigr s PrURERLY PR iR aftpbel SR fbhyde, in the

depos] APALIGRArHoRYliC acid; and
conyut PRI rtg%%g&m%%%ﬁaé% AR o) ON [ [001 d
Pr i afactisy Ghidee tastivegsontigionmetenteinperatue elfiemdS0feta??s°C a
the followng terns _will be defined. As used herein,
thedeBFflsmﬁéet‘é?%mﬁm the fol | owi ng neani ngs

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

cal ci um oxi de, cal cium al koxi de and the |ike and

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

hydr oxi de al so known as slaked |linme or hydrated |ine.
Bari.um magnesi um and strontium bases are |ikew se
defined. [0014] The term "Total Base Nunmber" or "TBN'
refers to the anmount 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

deternmi ned by ASTM Test No. D2896 or any ot her
equi val ent
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procedure. [0015] The term "overbased oligoneric

al kyl'phenol i c conposition” refers to a conposition
conprising a snmall amount of diluent (e.g.,

lubricating oil) and a netal oligoneric alkyl phenolic

addi tive or conplex wherein additional alkalinity is

pr g L.chi tric excess of a tal oxide,

by BXLG itk Bl R, AR For BT S in o un

r edissavedy thet subfac fresvbligonidie dilydpleonotie comp&ditionfenipi@ying the alpha

al kyl phenol . . [Q016] The term normal "oligoneric .
al wéanﬁwgﬁarrpwdE g?fﬁggﬁpwwﬁﬁon@éﬁ&w@hﬁaola Prayidedor an improved

ol ¢ i ISor | a | ieties
ol §GREESf ot geinbﬁ,&a%%riﬁéydxﬁo Al fbye @ bS@H@é]Eglﬁoﬂ’Q%otq li]r(l_)oflet

contai ns approximately a 4 stol chionetric u
mevihout@gramatis loss ofdlx inabippmttchmetay dFloxoligomerized alkylphenolic

o G b o bFormbRR R s Pl b Biop il gopapppitions and

' DE

| tprotide SRIP#OVBH Aépost? %%ﬁ i ar - e s
an%l typi cg]iL 'y exphi bllﬁtgé%g TB ogﬁng%%}tﬁcggﬂﬁlﬁ&i%%}égn 't18na1_
ardetegeftsl to neutralize engine acids. [0017] The term
"hi gh TBN, overbased oligoneric allcyl phenolic
conposition” refers to overbased al kaline earth netal
TAIIEDWESCRIKPI@NENO! i ¢ conposi tions having a TBN of
at@ﬁ 225 EPQ 350,. Generally, a carbon dioxide ]
t i8&Ment P&oF xfisqustng the ippanipn i fugiherdtpilthofdlowing terms

bel ' be. _ .  dal. di sion .
of MBS, Ko ARt ol AR AR O CRIREL ffmines
aeintess exgressly staieditodhaoomtraagi ds. having 1 through 3

C ato .. formc acid, acetic acid.and )
pﬁ\@‘ﬁ% ni c g@f’ e rann i apedal® o g?”éﬁm.e eaythmetl” meang exleim,
" QhtiuhOfdPhdsivnY, andBBAfpat the additive has a

sol ubi [ | ty of at least 50 granms per kil ogram and

. pl@&#18] abl y The terad'salcipobagearederp & a kaltiogr laydretid2,GGldivm oxide,

WAQ | [ [ il. [0020 h -
? g%@;'%b%]gﬂ%’gﬁ alg(ﬁg{eﬁg(tp Iﬁ'ﬁt? Bﬁ)léws -[thqrtéq{]e {J';[xet?g%g'r'igﬂ%"n@fers to calcium
ghpdipxideaonsonnts elakéPlime 3t KydrafeH Botd. tRENILS rﬁﬁrgdeﬁﬁﬁf and

one of which has a sufficient” nunber of carbor atons
t Sirouizyat bases predikewiseldefiged o t he resul ting phenate

agdhti ve. 0217 . Jhe, term "pol yol ., poter" refers to
aﬂj(i:i}gérjpmund{‘ %éf‘hgjff@)bgﬁﬁwger Ry ot 3Ny refes de the asaquat of base
gequevabri Yo iR pf@ADb A IOHTM A Srarh &F s@XAIRP Thus, 3li fer BN pumbers
gl ycols and also derivatives thereof and functi onaT1
etticdtdnaistadkaling profdycis ang erefpreer greatnvalkalinity reserve. The TBN of

| hy garn?ﬁ(lx CA BOYNbTindE i,}?l ASTM Test No. D2896 or any other equivalent

procedure. - - -
[0015] ‘The term "overbaseii oligomeric alkylphenolic composition" refers to a
composition cbmpriéing 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};i&netn’c éxcesé of a metal oxide, hydroxide or Cy.s alkbxide
based on the amiotin required to react with the hydfoxide moiety of the alkylphenol.
.:[1001-6]7 The term normal “oligomeric alkylphenolic composition " refers to a

metal oligomeric alkylphenolic additive or complex which contains approximately a



[0022] The al kyl phenols of this invention are
generally of the formula: formula |l OH) / n (R mb5
[0023] wherein Ris alkyl from6 to 40 carbon atons, m
and n are integers independently selected from one
and two; whereby R is selected for suitable Iength

and/or branchi n o that the resultin y i S
SipCligmgisicamesnlpERssl tPapirhts teurakiss B @Yﬁhpz_&g %ﬁastltﬁem—m the
S&L‘é’@f é]kél}ﬁefe‘ﬁftﬂ Rfs ?sl d(ﬁ' W@ﬂi‘é{al P@rtallgﬂpﬁyhgy 8l BA¥e & alkali, it

single long char’n subst i e ‘or
de ntymnmﬂaroﬁéuahfcoaiploylhosmmstacmaﬁy] basid angdl tupipai@f ¢whalie A TBN of

ai rou a t.he al kyl phenol used
ﬁﬁﬁ@ﬂﬁ'&%g%ﬁiéwmﬁred di fferent
aﬂobw}p henathe tenP"high TBRR bv@Badea bliBsmatharyphaidlictboliposition”
groups where both | i near and branched chain al kyl

Hsfarniy erethased dlkalinesarth megal ipjigogeoe plkyipbenshis coaposigons having
o PN aBIEDs (2561 SHLALEY RLAlS A SR Al B ONRSIRE B

Xxtures O an average nu

cebtin hiphOEBMeGe whatie btahék%da:mﬁe 2 Somplen svith xeolloidal dispersion of
al kyI phenol s may contain up to 100%1i near al kyl
N3 100% br anched al kyl groups or be a

Tottalr € OrRERFAS Aol 586 BVl BERUPScids naving 1 trough

_ amnor anount o ate is
: e'm:ﬂrbgreaiomﬁgrlet ef'ora)hllc ylcldt aeetidiacidlant prapiomn grad ahd onix@restihereof.

Tobfu' 55 2R iEme o onds 51 Bt SOAB SR e
tl@ﬁt 5@ Efa!n?é peR kﬂ(yérﬁllﬁ%ﬁlpr%ﬁb%t 1¢807 ) grBha pegtbgram at 20°C in

al kyl phenol's can be_obtai ned by the reaction of phenol
vabaaeéOWHﬂd\ﬂarn@an@méfu n containing 9 to 24 carbon

DB, oo BB SRR g R ER fn® MRt Blo

Hfa&ﬁighﬁ‘;@ ofthioyt FIRGNAbSttuEMP bCighst ¥n€ 6Nwhish hed a sufficichtifi@nber of
of nonosubstituted al kyl phenol isonmers with the great

mafhm afgmypto Impertmlénbtbelérym theireshlfing phepdardgidiveg i n

ara Or L
JOBR" PR OBonpL bRAtShY @ to ARLRBob AP b more
ﬂ@ﬂrd)dymubsti‘fimrﬁs geliepdllyt thi tsobitomsise ot ampds alitylerg glycols and
al kyl phenol relatively nore reactive towards1 % 5 angh
f

' 'aalft@ahnﬂéﬂ@a thaeorend ffunchioal cgpivalontsifach RRIYO
'}Erdﬂf)@gérb&%}l Nacfigvoi d of steric
{0022) The alkylphenols of this invention are generally of the formula:

formula I




hi ndrance. Additionally, a |large portion of neta

substituted phenols can limt the oil solubility of

the resulting oligoneric product. [0026] Linear

al kyl phenol s can be obtained by reaction of pheno

mﬁth a linear olefin, generally originating from
he linear olefin or blend of

Lene. Preferably
ﬁﬁ%ﬁ” ol ef‘i’li*?éem% iﬁ-’Pﬁfa@ tos# (b¢arban atepas,dp ﬁtlff B gfedgtagss

' nihﬁéﬁ%ﬁhexﬁiﬁele@%d fdEoRt Slakde %hefeb? &35 s&E&Ed fbt s@itdble length
al pha ol efi'ns fractions having a maj or anount

of and&irfmanchingfsonkat tiesresuleglaliglpbim] inei] srlutdenBreferably m and n
refers to greater than about 50 wt % n-al pha ol efin,
arfi°8™pref erably greater than about 80 wt % Li near

ol [@h24ys ar edie &ﬂﬁl&ihﬁy fof ttaliaghdrg] fe b@ﬁrovh@awra_%rz]ﬂgm ng chain

so that the alkyl group is essentially linear

t ealmlégbsémtﬁ &r by alcmbmatlomr@ﬁaikylg%attmnts mawdm brggich ojgpin alkyl
T3 L 48 B8 Y s i o

| |d:1ﬁa:rena:hlkylbhé1mn<ﬂ 8, Iﬁmﬁﬁami/oﬁﬁram:heﬂbkzhhl ﬁkybgroups where both
‘ in which the pro

nosu |tu ortion of
%«sg 43R gﬁf@ﬁh@fﬂiﬁ%a E%SFTH%IPPW £ kv graupsasiogposed to a
pos | %T@fs@nﬁpsf’irh&ﬁ&l Ftreﬁ%‘n%ﬁ%lﬂfﬂ g}cﬂ%s el Rt ?Qﬁ Qléove and have

Ions of the 1 near al p are east
Y4anaaverago nembcrecffeuaﬁjohyb@mebm alsdut 183nd2.8.90 husgl thwlplmmls may

DSt 5 b B et Shph Tl Wcn ) SO PRSAR or e
a'fxﬁﬂchﬁ@ SPBfantHAGME IHeMANEN cRANS. #ﬁb 5«, BAlya Iﬁﬁi&} 8Rbunt of

preferably greater than 30 w nore preferably

grilkodeteinampisood Paderaliydhp Hisbybite ringesnii i ot % b aess than

, DB o 350 Bferer e 005 M 1 EAT onclis BRAGRBH we %6 to about

1-shexBdefiRemitial ahglhessehmge. 1- oct adecene,
1- nonadecene, 1-eicosene, 1-heneicosene, 1-docosene,

1 10035 ac os disenched plkyipbenaiepat by obfaiaedy Hisireaction of phenol witha

alphines S{ehﬁ cBﬁ@&;ﬂgg% ég@&q@g}o@g aliPRldrd n@g%emy 58815 carbon

C]lﬁ)rﬂ:ﬁ ahlﬁhﬂ?emi ghbnily oﬁgﬂaﬁﬁgﬁﬁhﬂnr@bﬁéﬂd’l SThebe Bekfiched alkylphenols
aI pha efins, C16-20 pha-oql efins, C18.24
i loﬂ@nﬁlﬁfso faapiriurg ogm@ﬁam&samﬁlsﬂk@nsz@somers with the great

aln%ﬁgr}tgfl Fihd Branded aﬁ% altRhen l?écl % It%%%o %gsmo% with very few

lefins, etc ['I near nt al
afbenigkiy Ithegorﬁwpposﬁwhr amh evEn fm@t&ubﬂiﬂmmts mtthmmgtarpmsmon This

DGt uakss Qe pir i phan rge e BptoRaivG fevards an
_ Tﬂlléiimggzg‘tl‘gt%efﬂ ¥dsd! Gndtide HRHOR ﬁﬁlcﬁoﬁ'lsr]ﬂ&%tig?@*‘@évoﬁ of steric

| oner and hi gher ol efi ns whi ch account ess than
1ﬁllndm11m:e°/opddlttdmelly,catlaﬁge porticor o mdtd O itutdephenbls @me kimit the oil

-CQSfuBilﬁ HEL s, goeg%Heﬁgpré ol S €cononical l'y

[0026} Linear alkylphenols can be obtained by reaction of phenol with a linear
oieﬁn, 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



advant ageous to use 100% pol ypropenyl substituted
phenol because of its commercial availability and
generally | ower costs. However, due to resulting

vi scosity concerns, preferably about 25 to. 75 nole
pércent of the al kyl phenol will have straight-chain

aI k substituent of from 20 to 28 carbon o] and.
r%lms greates thag 2bgui§f] Wt e ldpsir olgfigs qis @Ra attlﬁ r@'? aﬁt%sgmg to the
gb&ii@né ﬁn o} ena{ ARSI %pi ?%g id éggéerﬁlal mg JihéhrC %@@an@ésgéfﬁlguy linear

More pre erab y ab e percent of th
atiepisyhreated thaw 50 mivde % ftthaalghlt grolpsi on theklkylatalf phaboluare alpha

oS bl AT ARl LhePre AT ARG i R goonsis of

: Cﬁﬂktﬁre&if'fﬂdno@l!i&ﬁmt&f isbtefi® whthliBe SRDBRADNAIFPiRBar anahe
use of an increasi n% amount of predom nantly strai

cHEHUGNIR J4 prEraprdly o nd pajarpogitiotis chrsfeye i the 9 0 and para
char r I8 VI SCOSI L, t:h t h n
mﬁ%ltgo%ts% k?egl?ngg%anﬂcﬁ QUL RIE % agfée t gS?ﬁ?\étr Pﬂ ﬁmd rﬁor% rgfrera%ﬁ/ zﬂ least
esdHwon m.il eveh aforp pgarédna méak;wos\trf P dffihe lmdaa b,lkylphenol product

| kyl phenol s, the yse of greater than 75 nole cent
SRt wfmq= Imwm? blighel papdacionhish havq 2/igh pris content

PR plestcr 82735 S Hid ARRGR Bl BRMle rabio vt 4
uE}mm;ﬂesa)ﬂﬂw(h]pha}ohﬁnﬁ IumiludEEi oaére, peonar, 1-aleceree$slodéoene,
ppl ypr ope henol of fr m9 to 18 carb at oms and

PP oiesaRn b e L pertedifre, Ihes gt et dgcers
S1-b&h@dtend; Nahdhadbdent, Hh&BQAeanl hdn@iFosdhe! Rde&hseRd, 108tracosene,
atoms allows for nore econom cal products of

a@i@eﬁ@mmeecw}w@;ﬂabheg@haﬂmﬁn Gudtians thapeasf ey used inchwdedhe Cisag

R PG o nbh iR Ce g oA G palpangins, Cios

phaaaleﬁﬁm 21%3 2OBI}ﬁ1ﬁ%ﬂﬁﬁis?’Clgfzbﬁpﬂd -Bfind) @39&%1@&&)@%3622 28

or ortho- substituted henol s. It 1s believe

tHpha-plehmy szaé%ﬂ§1¢f§§c€zsm¢lbhibﬂﬁﬁm 6t | Ehedmgar alkylphenols
f

S ok SRS o) S S 151
194) c&kbondmg a&mtdlﬁemirhiyxhﬂéhﬁﬁﬁlbuﬂoi aineterd bbﬂﬁon atoms. This

pr.edonj nantly para al kyl phenol with no nore _than .
mixBIrg Ay (oRAEER MR amoangeidoweransdrshssiolefing prhigh account

?gl‘bélssf)ﬁl@m’bﬁmlé Sof B Bl gably o nmore than about
e percent o e al kyl' phenol is ortho

--a[ﬂ(rl]gfl] ph Ie E é?:/heﬁ'é\bi@?nbh blyain pmdut:ts Iattedﬁeﬁed; fit Dsy:b@m;:al@n d

other a phe V|n one nor.e al

TR ER T t%u%eﬁ%gf? mﬂgwl sibsiisetpheRel heeﬁlgseaf ifs epgmercial

‘alkidvify bl 'gEh@EHtl%Wér o84S OB \Hﬁ‘%e Qlﬂésuhﬂﬁg élﬂgig)&gor}cems

tend to shorten t'he ol i gomer c alns ue to
rigefetabieatoiut 28 t0.75 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



{0029] Additional information regarding the selection

and preparation of suitable al kyl phenols can be had

for exanple fromU. 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 their entirety. [0030]

The al kyl phengl s of this invention may have two
—herﬂvtbgeélﬁﬁély&mﬁaﬁ‘ém%’eb&]@w&f Y’is?@lt&ﬁd Onrbi Oﬂb@r hand, while

S I

PR LR A e BA R et ol ARGl o W
nnlltamalkylphcmﬂss ctreohss cnﬁ/graater thap Fanota pergent podbmrotsanalpﬂenol in the

d ol 14.t0 18

CBienition S e isaR auheRaia. fhuetish s Emerl P s n proghets of
ofndclIRSRy ﬁiglﬁWlSC@ﬁhE‘é‘—‘ CHOkSverRe B8 BlikiBRGD S ﬁ:btﬁﬁS & percent or
4,632,771 and 4, 463,838 i ncor porated herein

r bﬁ%@@ﬁ&)ﬁ)mpmymgmhqf from P& B8 carbomadttams anda&omrﬂﬂ mghewrcent or
Bt il R LSRRt B VA A 090 e

-aﬂadv@ghemos&mh@knmt 1060&E bf AticeptaIe Kisdbsifid. @aﬁﬁmmmpreferred
phenollc charge; nmore preferable |ess

h I
iﬁ“ FoRaiechobt (Usk of e aranesed igroreBIBhapLeApPTmaLely

the total phenolic charge. [0031]
aF ﬁgbgﬁg%g‘ﬁgm d of this invention is of the

g&ﬂéi!]al f direfetably, HENORIPRA00Hre pdrey @& arthkl sm‘t&:tlhyeﬂ ﬂbﬁphenols.
: lge\feﬁ %@éﬁ-aﬁg@%%%bggaﬁvgérgégﬁpg%% qurmgrf%}g t}g? preparatmn
| %ﬁ%e@ Kath. %egelloh er, c%m%ﬁéﬁh}ersrﬁfg B4k Bds¥d upon the total

hi oal kyl, phenyl al . or Other organic group i |
e‘dmage) ﬂmﬂaﬂphﬁhal lgepsefglfabm egdqphisarsly rtaga dkplphelaﬂmnth no more

Thaf 580 49 T BerSR Sp b B GL hele RE) i BB Bhd more
%@feﬁﬁn&ﬁomﬁ WSt 35Bhidle Fél@élﬁb@ﬁie)é]ﬂylﬂieﬂét .02fho By

lowing list contains the

illustration, the fo

pﬂ%YlpmobrWth@éKY tdjuesiep haxgmeaoandmtm alifydphenpls having one

RS Pl AT 1 BRSO B o

Gl be used ik fiese would tend to shorten the oligomer chains due to the lack of
reactive sites. |
{0029} Additional information regarding the selection and preparation of

 suitable alkylphenols can be had for 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 description 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,



CH3CH2CH( CH3) - i sol euci ne (CH3)2CHCH2- | euci ne

HO CH2- serine CH3CH(OH)- threonne HSCH2- cysteine
CH3SCH2CH2- net hi oni ne  H2NCOCH2- asar agi ne
H2NOOCH2CH2- gl ut am ne HOOCCH2- aspartic acid
HOOCH2CH2- glutamic acid (CH3)2CH valine

N-(CH2)4- |ysi N- CH2CH CH2CH2- hyd | ys]
:zl%ﬁﬁﬁi( W}kﬂkﬂlﬁ’% %ﬁg)eggf’s}g‘f’ﬁldrﬂ% 88%9 PEFa Iﬁéle Ir17&%11 Stthe total -
" H&%{he [%%&ggl%) rhort Ip@fl?raﬁ%% thnWOSihbﬁgﬁf‘ceﬁL bhy Hﬁ)g@}%rab'f&, less

1 Particularly preferred am no aci
c thipSisele preentofitiny otabphérfodicaharge  aci ds of the
or more, of. t

PRRBAE o 1S 4pRNE03057 0 BT Re iR imb

- DELNERPRICOOH], dhéin Xk Sk Biddden SOMRNLAKy] dg.@0QItd MOA! and more

10 ashl ess base is desired, then preferably the am no
- aprederpldy R pakydsoges; Bz say be hwdrogem itth €40 gkidulpwer alkyl eg C, to

GRS HSogla kR bR pht G LB Bl rpp Vgl vl

aftldricharges efdikyiglivnel wiafithabateo atid canbbedploged; particatarly

af):ll'e esrre r1:1(150131 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

{rom the group consisting of:



sel ected fromthe group
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~obtai ned when t
chf—a_car boxyl
I|c acid with a
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c acid, preferably
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D A4 carboxylic-aci

is selected fro
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gl ycol | presiast er syst em ne

ssist) ng the transfer of

al bpses from a m neral

eagent. Formc acid has beer

degrimental TO UNiS PrpREsyRe. MOTe prefé
t carboxylic acid/1s selected from g
pr opi pat+CHaRe- butyric pcid; and the C2-C4.

m et hyl ene gl ycol ,
particularly but
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7ethy|ene
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ps, they are
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o aci d havi ng
he '
ed for
S or
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xi de, cal ci um
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oxide) is
ent invention
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t hat i nproved
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| so be

0032]  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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m xtures of glycols may be used. [0036] In conjunction

wWth the pronoter or m xture of pronoters above, a

hi gh = nol ecul ar wei ght al kanol can be enpl oyed as a

cosol vent. These high nol ecul ar weight al kanols are

strai ght and branched chain al kyl containing 8 to 16
0 15 carhon_at.ons.

c ANy bas 1 esivel b p STkt Carting SEigB R bR 20 sglected from the
mghﬁlb cehase crhidiant, %ﬁﬁtang -a%utuﬁe ZAadi@iBh £1%y, acidic amino acids

preferably, from about 5 nol es and mor e
prsy deaplogted Fuaddiogak @hyon@n@lgﬁash parhsueblagislid @mino acids are

< 8981 o880 TS L ALSORL o ST it 01

a[@03Bp! ) , Althéduphlthd exawodcidsaitdcdmh@ohlykBowitak tortathiigl 40 amino
preferred is 2-ethyl- hexanol. It is beneficial to use

2 Broug g 8 caibgk drergin. SN R SHL sertammpsopmiess bathiphysigaleand
r 0
S5 P OO S PAARc ERLBER s
Tt h&rbwegﬂxeracgle,rtbe améoh duydg dre noeubdlatilei czﬁtalhme slida W&Kﬁcﬁtﬁty and
B BN e RS S S S e
n'ﬁi Rl sWRiefland lapRReHab IBY 18IS vk Yihe R 'ﬁﬁu&ﬁ‘lﬁ 'sofuﬁons behave

t he chem cal reaction nechanismin the sense that
f merd liliemodions ef substauneds ofthightdipdly pronmhm;t Mzay of thede obswgvatmns :

t %r% Ch%?ﬁérg&q %fgéﬁgﬁ?%h Lhe eo? orgg %gwtgg edlpogar ion

canpanrent of this invention | s a Cl-C6 al dehyde.
Accordi ngly the al dehyde is selected from

1 O0RE dehylde alllinezrdb myetd bass b cabe wesHfeecarrying out this step

o %‘?Eyf?{ﬁ §’01‘ ﬁ&(ﬂﬁk@%g oP@?&h@hﬁﬁggeﬁ%@f galaawar strontium, and
ety eyt it s ot

el B Bgﬁtif\é% s qﬂﬁyeéf’iér%@@lylm reprideXiy aeeferseds

- T o088 dehydlg GREP Q‘presgnﬁr Hﬁ%ﬂﬂgﬂﬁfi&% 'ﬁl&(@Yr@'ok g %o

many fornms for exanp easas
Rarbaxylit acit png aé:fze(mr zdkiylema gigedfeapiaied empxdmdw\bmd:brMaacathe

2l G om0 v B omht b0 e

Tthhﬁﬁ@?@fea 5t Hadd InkBPopioh %@Péﬂuﬁ&i et %ﬁeﬂttd'f 'tﬁB(I%E\.gtmg

is the cyclic triner of formal dehyde). However |1

- folizemede hlkyiphsoolic cpcmmm)sﬁwyn cah bo obﬁalneé Nﬂienyhadreaémﬂmbceeds in

I l. f f | d ‘
- Bt RRE or AR Rise siBRy B, o 5310 Copsriogtc aid witha CrC,
fawaiﬂm CIGODSIRREA Bzt HRTC,Ab T, CABIRAIYackP Gith ol QLOPAIkylene

al so fornal dehyde naybe in an aqueous sol uti ons.
- il pmmtwsystemnm hetais yrapsfesagehis assistiag tbiransés of the

: ga@l?alm%—%”artfﬁ{e?al Ibgscs '}%@ﬁja i deral} reggen? & a%nodrgamc reagent. Formic acid
./has been found to be detrimental to this procedure. More preferably, a C; to C4

carboxylic acid is selected from acetic, propionic and butyric acid; and the C»-Cy
- alkylene 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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12 m nimze additional polishing steps later on, the
particularly preferred forml dehyde conponent is

par af or mal dehyde. O her al dehydes such as
acet al dehyde, glycoxal, and fural dehyde may be

enpl oyed and nDre preferably in small amounts with the

fa I deh onen t al ly, thes
Ry B el SER G o e TR o ] Ghptoved and
fanﬁahekedﬁgdﬁ:omﬁgseuiaaow] The present process can be

convenl ently conducted tﬁ contacting the desired i
al Q%%henoi‘n CORInS PR Sy te PTPIALSR Of MEK gt oLpRIOTER AR, 2 high

R At L L T

prvosigitt @ikavold @re steight anébxanchhdtahmm&llqm domthining 8 to 16 carbon

Itre% er at :¢ el'tvlgr{%tfgrlgm %gc to 5C, %weqf Erablllganloﬂs typ1cally
' Preﬁfp%}%ﬁ laya fﬂ%ﬁar ICRAGE bP Frond dbohPRY 'f'&ﬁ 5nét ol eéfy Nedh about 0.6

gas, typically nitrogen. Particularly pre
r d@d1Siteles arehp@)rea:treﬁewbhaat@ut p.81tp 171@11?: pﬁhlgﬁ a@lecnldrialkanol per

S br ABIBRGRL et St ERERSIR el astipol Ligoanol

f (dsryPaleshol )0 2 280 TheRdnol, @b ittvelileNt Patiom ﬁfdf&rd@iﬁ@ QSéﬂlliﬁ
renpve_ wat er of reaction process water and |ight

f geanPb it is hgneficislit @se o hizhawlgeulan weight aécwhpbwﬁbva Rragegsdhecause

05t R B R o B SR BBy
t herebienswhy foyrerﬂohe thed Wﬁyﬂ ghentddhy the tiéutra?ﬂlzbt%lﬁﬁﬁ angrl dilyer
al k enol salts, By.suhstantially
Wﬁfﬂﬁ@ﬁéy terty pazeeaaRic disilfatioeihst aftoros prﬁﬁr@hkyeiur@tg the
t hRcRbKYTIRNERP hﬁ)lé&ﬁlﬁ?w ;ﬁ'@g c 951%1%{&[53&) 151?% Qorhgﬁ u} the&}hemlcal

cor r espondi ng salt, prete y gréater
rrrﬁaetlorpmeﬁ@nam ] tng sranse that Hdari@testeaeftovalnd tieleyprodhuce water
out 95 up..t

J % of th Kk h b
o e 2 54RO AR muSRisg (4 Bpstinttp th i bf B Tasebion cquation.
Cﬁiosvr | ed TRl dydiie e&hﬁeneﬁt 8t @ik m&rﬁeﬁw@chfc%%raeag

preferably the nolar charge is one eno
abecardogly the hidelydegs e@letécd fron fupmtléela'ldomcethlc&hm e of

il S A B g
e S st

ak ap gt selbstituted a@t@ab tPa@fr:lrabb!e thefadsdehwﬁéls a fonnaldehyde

SRR YorBRtlfide 8 pliaBR Rand Rk 3Py Haminid iy £5btid, iquid

cangenPatticwlatth prdferred ﬁqﬁt@tﬁmaﬁkﬁy&é @ﬂﬁbﬁ 1.2 dolidttfsically a
final product, the alpha amno acid is a source of

R dss ot Haked proguat eozatar@mg the pauivalentof abowd 1% to83%henol

t RrRhRBRY R Poxane 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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acid can be enployed, particularly preferred charges
are 1:0.25-0.75, nore preferably 1:0.30-0.65, and
even nore preferably 1:0.40-0.50. The oligonerized
product is 13 fornmed by the addition of the al dehyde,
preferably a fornmal dehyde conponent and nost

pr, . d d whi,ch serves to.bri.dge

T e g e R

Clkampesemis wrkfptmdldcigiiet Otlidialdehydadlsdahisdr caRiFREIRS Blycoxal,

are éFO 55-1.5, preferably 1:0.65-1.1, and nost .

prPB{ &ialdelyde maybr employd andeyenspasistabbion smgh pmogatsyrith the
. : , i thi

{ e aOF it B (o R kAR SESRAL ke more than

r 8%t oiche icdaltfoomeddshyieclrgeceed. 0 0 u u  C aOCCH2NH2

NH2 oH Li e O,0CaOH O C20-28 cine + +
FaNEgh da‘%%%j%ﬂgﬁ'rﬁeswn bg sgrcatly “Pabi PrEGGgRe the
PlesiRAtBE 1ftendl, SloRGbRfRENG Biktukdd JFAByAMRNSIs SHAE AR line earth
the oligdomeric. alkylphenolic reaction product is a

nmimetal basep fn plphk aainshastbiridea fepineldelyde coPgonént i thelpyesence of a

DB b e R SR R P PR PO R e
ppeffatbipliy ag iraicmpatible 14didmeEsodafidmaifuch. Plefe@bRAIS feaction
t.han ﬁbout 50 mass. percent_of the three |inked

pHeir8 ‘“"5%\“&% &R ingFt gap.ghieieally witrogere Rastionlar prgfomed ireaction
2| dHRERO LIS A9, R el hlsholERbbA e KB wine reaction

0 oneric yl'phenolic r produc an

gbor plistitleti e, ngpisaliyhdistillatioh tengicranretape frenMe°C 05GPS, as

wel |. gs .ot her separation processes to concentrate .

¢ Frawlpt @ﬁB?SP&Fﬁlgm%m TRRIGHR BRT obiFeriam) Rrogssp wiaker pah light
t BaRRng U0, of: Bisfifly Y

D O Pe o S HHRICH CnPOnf bRt i proforred.
newibictenbalkalir eatth daseain ddddudothkehar §00 IR viflieaol tedbdrtionsalify

ORGSR,
Sfoiriinadp ﬁléﬁﬂ*)héiﬁﬂ SaltsnYdah€ Mduy 50 nfIIOSF G rbabd of the éll j}lg?exgorlls have

oy gani c uent such as mneral oil, neutral ol
apeensenvertedrinto thy carrpspondingsalt, preferably greater than 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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such diluents include benzene, toluene, xylene,
paraffin, and the like. Particularly preferred
diluents are lubricating oils which inblude. sol vent
refined IOON, i.e., GCit-Con 100N, and hydrotreated
100Ns, i.e.,  RLOP I OON, etc. Diluents maybe

N T I R —

t Inﬁ:rseﬁrrefdﬂably yMaﬁﬁinhLdeﬂydd,l @hich safves ROBTIge 38 Alk@phalp bilts.
rr% to 75 wei percent - of the reaction m xture and

PRICH gy @F Bilﬂ;d Wbl £ itseeR o L2k WRhonol g formpidelegicogmponent
tBR 1:68 qtﬂ ?Pef@i‘aﬁ ¢ 65490154 PRE a{qré(fera%[)?f ﬁ%el 0 Sf m%lgﬁenol to

critica tor a can bé at nos bel ow
' 1mﬁlaw11ydﬁ Wiglearot beindbomshibeny ('heprye&gwdmg this reaction,

C pteferr for. conveni en and | ressure should be
D ififEeded Reloms farhremey toa hs Bction s Bomaniin groceedyyi d
phase. [0042] As opposed to above, the reaction can
proceed in two distinct steps. In the first step, an
O0i | sol uble al kyl phenol is reacted with al kal i ne

earth nmetal base and an al pha am no aGM§CaiEA Ca0CCHNH,
~ OHreacti ogHt enper at e of frdameabout 150Q to 22&GpH

pr ef er ghl y ciop, t he kange of SPAC to 2004 A
I mgl p proc above, reactlon C ;

bel ow Care u irable as the ratec® eact| on NS
&oinduly  slow and yowanted products may be formé‘d whi | &
t enper at ures ‘above “about 250C can result in the
degradation of the nmaterials. The reaction is
preferably conducted in the presence of a pronoter,
descri bed herein above. Particularly preferred
pt9ABk er s Alilaugh prissated as o single@rodust iB4he abdyeryhdneatiag fhe

I d
ot UGB, e RURkEL Rnitia mojptios
Skartisulafly pfeferfed dompositiofelidveydatet tiai o 20Mn%sselSendbf a three
the acids and salts could also be used. Wiere salts or

inked phenalic preduct onkighercprgferahily sieater thani9 nms perrcgnt with
PHEEL 8B 42 SUDOL OGRS B Bpcpu Bl pine

cthe bmadydligomardc dikiylphepslitfresdtiod pradoct) Sﬂfﬂ&lﬂﬂﬁ‘ﬂﬂe @hgﬁﬂn@n@ r
a‘ﬂg [ onl aci d, higher reaction tenperatures_nay
EF?FE}O% BSLSAN HACET @R PEQqCETRE susas didiration t@ gmove

-%‘h@b 55‘3‘%1!'% 5‘th -Biraforffilobedls to %ﬁ&%&a{e%% rh?%}gf Sﬁgomenc

for exanpl e, nperatures In the range o
_‘fprodnc_tﬁ (Bmuable sﬁﬁﬁéhmmcm@m iard lhyomtmttleameam ¢undaclafle but are

ggné g gﬁc to bout 195C. M X‘ta@@ of . car boxyl iC
d atinn, SRlEept exfarlion. MeBhREE SHITAGIOE ars fhe Wee.
| a[lobzyi]phenqlhe rbabBbESH L tHis ifRAUbn %a?%etcgrrféd%ﬁt 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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preferably fromO0.3 to 0.65, even nore preferably 0.4

to 0.5 noles of an al pha am no acid; about 0.025 to

0.25, preferably 0.05 to 0.15 and even nore preferably

from 0.075 to 0.125 noles of C2 to C4 carboxylic

acid; about 0.75 to about 2.0, preferably from1.0 to
CA al

f kyl ene, col used. .
Lo Rl Do S S B o [ gsptpercn
1 of thigat R tioR Adx QMM ATRGIR phéfefaBlyafbdn aQe& Qott@ 40 v&*égﬂf?leﬁent of the
of alkaline earth netal base are enp %tgt per nole of

FWP%WG P dippaly.aessureienain (a‘lf@ any m ben e

f th
34 EIA AP B 0,0l SRl gt o
usenkenteacd, axdiihaiplessieaheunld d sifficRnc rﬁmﬂmxbﬂh‘éeeactants in the

[goﬂé] The reaction is also typically and preferably
fl %%?lnacorrpatlble liquid diluent, preferably

[(503‘2'] Vi SCRSbiihsER ig:ecfbﬁlvc Qhe fe\imdﬁ%‘i)r&eled i o tlﬁl%% %@Bs In

referably conducted for a sufficl ent 1
rst@t@nsmoﬁ smiuhlplaﬁqy@heaahs mmted rvnth 1] alk)ﬁlﬁffe&ﬂarth eheta base

r?ﬂi@ $RRG & Eachiln bebheloie oh R eaient L °g 9225°C,

apfeﬁmiﬂl ﬁhﬂa@ r:iﬁge o8N V@M%odc S !'As |v4’1ﬁ1t th® Qm@lé@té&ﬂprb&%s above,

neutral 1 zati on.” Conveniently, hi gh nol ecul wel ght
aﬁ%@#ﬂﬂ tempetatigesdeloy 150°€aarb @ndcsmabims tl'ayaib@f achdtidn tsounduly

d s d d .h .
APt SR a0 P 3595 UL AP RE WS g0
oéammamﬁtrmlnl)e de(gfdﬂilaﬁ@l af matnﬁﬁer&l@ OFHeQBA:AIOR i€ PrefdF@®ly (Bducted in

&JﬁdlStlH d of f. [004 The internedi ate reaction
pirgausen taiPéO“fl‘i’tF’éfle pd berebore Barticulady peaferesseremoters

C

ATRARRE (APL] BRS, ARicRY e RORUE o o AURAak Hveot snd mope
priefteably ethglenée ghytalr IA/Iscpn:qﬂmcrerc&‘dhe GarboxgAit atild] s}ﬂts of the C; to Cq
mterngdlaere ctio ro?(g Preferably, th

a?am &a96D esi0 g ﬁﬂfsd'@ﬁlﬂd’éswﬁt IHSGQ Mhgrg galts or
- OhifurePof shit®ardd adiHseirg ﬁ?&l Mlg sg? g pIQ bt rrgarf %lﬁﬁl‘ijncf:e metal salf

more preferred fromO0.7-1
eﬂﬂdyh?ﬂﬁ predirably healcowh salty thwe\hae, in rgemrnloﬂ'xermybdxghc ac1d is
| ecul ar wei

d.b f
iRkt B R B 0 R nitie Bl g 5SS teoriies may
iR Hae AR A&HoBsIVRBIb Tyk:é aﬁ&'bﬁeﬁ&‘iﬂr@éuﬂﬂ! chl'Ge SR TRed L&A %cé?tﬁ: acid at

specified in the rst step for sufficient tinme U
Jugher tenenesatisgs, dongrastde, tah@mpesaémes trthe Bingg ioff hbmmcﬁom 180°C to

' b {tQ renpv t t
A Yyl LA PIE BB BB R 8o PF T, Hites
ref\cartbokylivucids al@mandeas@prti on of any crude sedi nent

- formed during the one step or two step processes. In

3ler aBgegdiongme mole of Iphenol typically, about 0.25 to 0.75,

preferably from 0.3 to 0.65, even more preferably 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 from

- 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 iised. 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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,overbaS| g rea‘g n_m xture. Overbasin
Eeinb

the two stage reaction, the first step of the reaction
coul d be perfornmed and the internedi ate product can
be substantially separated fromthe unreacted
materials. Conmonly, these conpounds are referred to
as al kaline earth netal phenate and are comercially
avai | abl e, [0046] If a higher TBN product is desired,

t REopnt ¢ skating carthaprighass |8Pf,ﬁ°¢ﬁné iequiraligs (g gliba apyino acid and
e BiodnP 6 &1 Mﬁ:aﬁ}o?cghc 5&&%&(9 "Pa‘f’tl'i) clliMRy SrdRer3h §Pa calcium base.
reaction) can be overbased onat’i ‘on.

PI[WG] abl yThQJKﬂe'FtEIBDSB algo |tﬁnqzﬂ‘lb’famdlmefembl§ocrontlucted in a compatible

J t|on filtration SJnC t he over
g i Bty p gy POy Rineras ot SRS o diBiesction s
a féf&hﬂﬂ%@hducie@ fuB £ suftivieRf l%ﬁgth%ffuhﬁe 18len8@BBEMBlete reaction, Itis
kyl phenol i ¢ product. Additional calcium base can be

aw&;rea*tto remeve Water ganarated bxthe seutzalizetiomobths elkylnhenel. This is

P ol End Bty o€ oo Ry o Slaleta P dung e

rmemiahzhyﬂ][ o:cmwwmm ahig MoleSular 8RAt alkindl h@vmg 8 tcl) I16 carbon
pI Cca

BRI B Peadd ¢ 8% Steg and/of peeond siga %@ffscra orein g ow) as a
L S L e,

ours, g or
hn@hﬂﬁﬁmephsmledbfﬁ s desired. Conveniently, the

LERESE g Chen SRR seretipt Rradiet o B e S 1 sl 5 the

MhaEHde coﬁﬁ@f&ﬂ? (&!ﬁhbl&ﬁérefi‘l%o%bﬁs Yad&i to oﬁ%@%%ahﬁgd

t he overbaS|ng reacti on can conveni e renoved
blklpbeniol pad flpha @nm@m@mdmg Bertighitady mﬁmecbu@tqamnﬁed

h t
Bk B8 bR, ReR e b s R 67 or
oymibﬁﬁﬁdergrdedaﬂi Scang ¢f2.3511.5:3) ﬁryfeemjz ﬁ}éﬁﬁb 68-18, and even
ratio of about from1 to 3 noles per

aRYE paefered ﬁoahWﬂr{bq’fa?aa%fpymld@lmdam@)akmhml dbegeoling of the

TR AR oL Y SR Dl AEEE Pl plE R e
alehgionie then hil:hk:ﬂ kptheredction Wrﬁlﬁbﬂﬂhrdlﬁrﬂbth gesubbtantiAl yOhE sdife
cal ci um wei_g ratio of ab from0.65:1 to about

orange as SPPﬁI&ﬁd ke b atgp fer Salf@clemmw ﬂuystpm@élaw@mpwe the

YShdi@nd D’{Bhﬁmbﬂwp‘i’caﬂ m&v@g M&g@@ n@g@@f&@}gﬁﬁ! afldlor

about 1.5t di ox
ml@mbmﬁl/an\eite]r (ﬁhbgctlﬁn4Fﬂtraﬁomb.y follvfw areimone a @oatondd any
per, nol.e of _al kﬁldgflﬁ and about 0.2 to.2, preferably

Grde diment fspng QPeskE Gitye siep PRRCERiSEoln IR Aépect of

ahé o sﬁf@resmﬁw%&t%égrpfhﬁé%aa@u wt@ﬁ%f&{ugg%gd.

needed to0 produce a. hi TBN ct can
duotermegiate @rédmcheni h@mubs"tartttaﬂy separated from the unreacted materials.

Commonly, these compounds 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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ol i goneric al kyl phenolic product or in this overbasing
step or divided in any proportion between the two
processes. Typically, where very high TBN products are
desired, a portion of the calciumbase will be added
in the overba3|ng step. The neutrallzatlon reaction

comb il B ASMR AEAGheRTe Brothidf P PUEH S FHLiaPHER can be
p eddodrt tlnﬂ timenedior atcesy caldiMﬁﬁnlam lﬁuisédbﬁﬂlhe naItlemRtnaﬂstep

al k ucm n| m de.bhased on the wei ght of
:"R‘ief ﬁ{’r‘é( B Agqcinpppie s A nputral s %’P‘i?é\%f'éisGﬁoélP I metal

?&i’d@irﬁﬁsﬁlﬁgﬁfe i¥ PredeHiY ﬁletd%ﬂ)a&h%?&{ctl@ﬁ ﬁﬁ)?tﬂfee Ovérbﬁmg is

pressures rangi ng from about absolute to
vl rissndusta aamm?atmeeixetha wangeiod abw&ﬁmﬂdd(}‘tﬁ]wel%"c

BRI TD T Ko RohE T ateyt B flocP S els el St Whether o
ahfabiateror HiGOFBN prodiictl| Rsi¥d UWodven¥Bil | thdRMEfd is @bnducted by

overbased hydr ocar byl sul fonates i ncl ude natural or

{hetshaple expidaend ok behpling ghseonacasbon diokidgshuough teaeantion
HI: *ﬂéatﬁcesssﬂﬂgﬁ%ﬁgﬁ Lvylte? }fMeﬁtd%ging na/tekbatsrﬁlg reaction can be

onates, of a C Su nat es

destivegidntly camaved i ﬂtshumﬂlﬁamer divescorsifiet featasionr e
V\ﬁal I E’)ﬁnown in the art. (Unlike _phenates "normal"”
0fFhat eCypan ﬂl@mﬂaﬁ crBplay L he FaglioreyystepEl qogiumstion with

f
e S it e L TR
saboubframel todd molek penblesdalkylphendly addepratirably flom about 2 to
oAiB Bigidhact Prole o s¥Tghol & SBa01dhe St COr inbotporated

G/ th CRIRim SverbAs bii R R e[l@ﬂpﬁé?fohlé PRoREEBHAEE fiPa COZ to

magnesi um or. bari um suI fonates which are "aromatic in
1@@t‘%¢lght$&@10%ah0ﬁb&@n@s65al to onyeA8ilodiEh f BN prhdiicts are

ettt P y o855 &0 Pl SR Bl € SpSbrgd 917836t 1.5 10

t:t;a qaﬂmen@xmé ﬁﬁ)&ﬁx&h@bﬁaﬁoﬁpo Qab Ryhrofefbdf @4 to PYuoles of carbon
syl f.onati ng gﬁ@} benzene. The sul fonat'es can

dHexidaney WOb@f thesd dnd ebgutdl Zito % perferebly it hg moles of-

T. N t b hiioO
g R R e e
areed@abioi ppodicey: ligH TBN p@lcbcmct 6 be mba ummﬁngih@ mrd@.n@ﬁ of the

: q)ij de is the nost commonly used nateri al produce

B

- tahgomgrr alkylphepolicsargdusy mwerbﬁer@gﬂep\mém@m@wd
| {6pdHiOl BetweeBletvo Proticldl. RYpiddiRy, Qﬁ%&ﬂvéﬁ ﬂ{g%cﬂﬁlmﬂoducts 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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sulfonate is enployed at fromabout | to 20 mt %
relative to the al kyl phenol, preferably from about 1
to 10 wt % Wiere the product is intended as an
additive for nmarine crankcase |ubricated oil

formul ations, the use of Goup Il netal neutral or

overbased hydyocar byl sulfonat% descri bed above %re
o SHUERRI Iy cdaduplee nter B Seredush oaminE famospheric pressure,
A@AHLBEERH 149 nRATH MRt (0560 nth A MsBlukONS 1N

conjunction wth the calciumoverbased sul furized
allf849% henabuiabls GoBp| Il metad nettal eepyerbasad hydwcabybsulfonates

G: [ t al 1 or ,oyerhased dr ocar, byl [
caitRacarlIE oy B Rarblor R BIRARES ool S RERACHD ofoni
e gpithatidlly aldyletstydrombtie sulfonkids, or aliphate | shifbnavd such aé hese
art. The al kenyl succinimdes are the reaction

pgaYRd: frem palyibyiyicae; dhpss:splfanates ase welldimewndn dhg #it-c(Unlike
| ' i b i |
R s e e B SRl

S B*Ttlﬁrfa'tefs._) a’ﬁﬂl‘qllrijrdlrm:tﬁsbyé gﬂ)ughmmt hevk dyuffidasitrivatbepbf earbon atoms to
t t t
Pt B B oot of seBble Brelbfept ket partioadres o

| feabtCRCapitbnitdills add'BiafBE BRnGHRERP Witshatid W Y ﬁg@%ﬂ?rﬁ%{z{/ﬁmmmc.

of the al kenyl succinimdes has been descri
~ t Mastplieferteddonuse arSedciumpmagesimmh er badu® sifinatelochich are

-~ 3,390,.082;, 3,219, - and 3,172 892, the disclosure
PSP R ety e pufien destonv iR opah el cifline

S bebading BieRecpln® thetAadathboilRhitdakuded wi thin the

scope of the term"alk succi ni m de". The al kenyl

al kenyl
gfWapl of tPudfomates Ayitabia dos pse ia thevprperTit feocess ate kypiesdly prepared

f . f i ) i .
b iRbaifly ARD Dt MBI Re LR SBUbH v pled yyicid
-t progucty hatdng GbtahBpsd yahkes ap ehatdnt ¢0Mov@abie vy atilityorl ¢f an
its confpo itiqQns. The, average nunber of carbon atons

i FREPRREL P&EW@%WH’@H@ er pxide andcentimally garben dipxie.

- Ofqfeiien RYHE6LAL br ﬁﬂﬁéf flrehd %ogtatfbn{lﬁ&%g ubddiihBab plr&flﬁe B basic
250 or re, wth a resulting nunber average
novegicasbdsulfomiatpet of about 400 or less to 3,000 or

oS y a WBREmbloxtdl e e I il et iy GELEed By geary
2hhatb Wediblobed ArRRLYAHINIR AN LMk DUEDSkyRKEIAIC

mol ecul ar  wei g of about 600 .to about 1,500.".
pprefesatiy frpm atiout hiteeltie %h uivbere thé produdidsintertdedns amadditive for

pol val k | . f bout to_ab 90
D S AR B s B Etastol abe WRsiag ons HGBE pee or
Was&pﬂydrgcébﬁﬁggofdﬂé HERFibed RN BBt RPecifIBORRILURE Yebfise

preparation of ‘al kenyl succinimdes and thée succinic
diteglare adyantageously employed in such formulatibns in conj unction 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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precursors can be had, for exanple, by reference to
U S Pat. No. 4,744,921 and the references cited
therein. [0053) In the general preparation of

over based cal ci um ol i goneric al kyl phenolic product,
demul sifiers are frequently added to enhance the

h dro tlc tab|I t he .ove base ct and
e g obithel by rrE iy SRR b Balgiar pr o domative
d etferdof ﬁiuthSﬂ:hlEl@ Qhﬁy(ﬁﬁlﬂfu I fsi:inic Whilyelbid€ afis %tﬁ&%qs reacted with

i ncl ude, for exagp noni oni ¢ detergents such as,
f Hhe aineppepound| d ha perperaiing of theddenyleuTrinimidesharhean described

Tl R, S0 5, ST S

aBd mmznm liigclasitte df whichraesinGorpotatedherdin Wr@fefehee Alkyl
alﬁﬁ%lphe ol , refe g}ﬁy at from0.1 to 0.5 .
ct ﬁ@r iglpdpdyithin FP@rSF%Pf‘a‘Pﬂ@P Eﬂw@nallqeayl
Coipe ony gﬁﬁ%
con‘pglirih{dieonmrr%?/ma \1/ nt gg(g%gsd[lﬂé}?g"l{cﬁ ter eg{ﬁh @ﬁ&'deﬁved from an
- palkeuss prefarfbly ipblyisbirene,iand isstisinedlegipotpmisizing an alkene (e.g.,
PRI & prdvidiGofs Yt alkend bl b iy E2IR00A 05, BNl tions.

i ThéBrabe nufitbet @pcamcﬁm&h@al e poB: Balibstidd r%&éé thé iy

separation steps such as disti I on may be
uFratitientof thersugeitictanbydrids dan krangatfioon3@ or lesewaRS® drimore, with a

L. t t
R L ) S L
aPﬂefdra:lﬂﬁ N anGerapeeibee6f @frbdﬂ@mﬁﬁ zill&h@ @ﬁd)l@éhle will range
055] LUBRI CATI NG_O.L COVPOSI Tl oEus [0056]
from aBeytm0do abeyt dGRavthcthe pRkyrikpras devias ;@rrwmhser ammge molecular
|
COLERTub GRS S L Ak SNPGRS o

| | zrtmamin the pelyelkﬂscefmlechlebamgeaﬁtongib@ut 6@btitouye® and the number
artln p05| i nhi bi.tion deterqency roperties to

GEgE F ?? Mgt ranges {famy abgut 30040 i1 H0Rg Farhen iarmatioy)
rr@g‘zﬁﬂﬂ‘lg th@ﬁ}é?ﬁaﬂ%ﬁ{ &f Mon9 sReRlAREs BRPHC WA bobydride
imparting sulfur to the lubricating F 05|¥|on.

' \Mwwa@;lmdladnﬂ)t kkanplesneeferdve t(ahﬁ:ﬂJ Fat. (No “i&#4,921 and the
sol ub{g ol i gonmeric al kyl phenol i c product
%‘g?st‘fl ﬁ'ﬂ}e&ﬁt&% fromabout 0.5 to 40 wt % of the

t°°55 | ubihi gRenGarResdrhfiGofive fom
a[bout] lto 25%&1 O/g!ﬂ(;)}feﬁzirhe t ot alfbg%gglrbbra%lg{r%%mgwng

o=

o @@ﬁtﬁ@@ﬂ@hfbwwwc@mldﬁlﬁcrsam frequshily eddgdds iebhanes theer leydrolytic

ilé?]a%ﬁ o#‘l glﬁg)r‘{g rz%%ed pro lct Sind mg? Be l.‘illl’nq ml?r%%pqgfedalg thV\éell)rlese%%
‘process if desired. Suitable demulsifiers which can be used mclude, 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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(0057] Such lubricating oil conpositions enploy a
finished lubricating oil which nmay be single or
nmul tigrade. Multigrade lubricating oils are prepared
by adding viscosity index (VI) inprovers. Typica
vi scosity index inprovers are polyal kyl

¢ e h neg,. propyl.ene .copol [
o O et BB T SO R R BB SRR "B ity other
disepeativastepylsudhgardivtdlationviag e @ibiériken th sldedao tfltration to
pr%gerties as well .as VI nodifying properties can .
alF &80 Hreth SEHFT PRTSLIEN, FERONA W sasted reactantsand/or e further isolate
. . . L . . ) _
c Semicaily Bl ol lonRAS B ot Eorh BuBME O the present inyention.
viscosity suitable for use in the crankcase of an

R0 ol EORBIERITIATOR. COMMBRITIRNENE® cngi nos.
OC:I@O‘%? ase {rubpilSahibRJoRidnferfelaityischblc Pradctand Gf@sh! ¥

~about 1300 cSt_at - to 24°cSt at 210F (990 . The
| gpetpasedioigompticalilphenoligerodnsticdmpnsitiops prasiucesd tyr the process of

it e L e e 8 o B e o ER it ion

odbtergenty propéréits @rthe ibdicataig dilasuS&ad protiditg Malialait9irbserve
conpositions. Synthetic oils include, for exarrgl e, .
beﬁa RydioB o4 pshdass basstwighoug reparing sl &o/the ihehriceting o¥r s

2Bl b6 PG 5, X S5R ki,

' eﬁhr']ml &ic &ik}]/lﬁl}qmﬁﬁq‘,)pl‘olddctf dt)ﬂtpl ofi!tien ?ﬂiglym:‘)mﬁ@b}ltgﬁ of 40 wt % of

e ene. ar higher . ol ef i ol yal phaol efin or
pﬁ@%‘?ﬁagﬁbﬂ%}w&wﬁ%&g BER Dty Sop M%éS W i"ngf the
R arortar O%Bscl%h O SHCK RSB R opifoHIO R o ulcfulin dicsl
of@ngspgisaliee ¢rignes ds pellpser maohe emgdiggsa ol ef i ns havi ng

t. ' Si L.V, i al.l ful _ C s .
0 enaraih g ale of F8Rofionk eiibieste faisbabioBrippine oil
OwhichfayshiCdingdé odmARGERR. MultiRhde lhi)ﬂf(%ﬁhé %ilsd ﬂg{})l\fbpared by adding

benzenes of proper viscosity, such as didode
besgasiy index iV Dempeaigrs. Ueplenl vissasityiedexdmpsaverssare polyatiorl

ERESLEEG, Sy BRE BRI B e R BNE B KRB e e

as’” we

Thilpd. cSY-catled dpbesara g itipendeyhich aghibR dispersant properties as well as
pentaerythritol tetracaproate, di-2-ethylhexyl :

a¥t ngPERPSFHES a aléagé useghig suethformuladonsconpl ex

2 pr red. f.r. 1 Xt . n e _ | C
OSEF P FRIESRHAPNE o b S YRR b FERE 86
uséttral Bilemw dgnthéticroiRIf atscoditySsuvhble fenire Rethe @ranicdse ofaf internal
al so useful . For exanpl.e, blends of about 10 wt %¢to .
Rpmhushion, enging.ugh ag gasoling ergines anddisse! enegines wbinly inglgdgmarine

%rdgthed0 CMnkst bR SRS AL NPARe aidcolRKEF about 1300 oSt 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 othér oils that are ordinarily used in lubricating 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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excel l ent lubricating oil bases. 10059] The present
invention also relates to a |ubricating oi
conposition containing the additive conposition of
the present invention. Such a |ubricating oi
conposition will conprise a major anmount of a base oi
of lubricating viscosity and a mnor anount of an

afﬁwtb?witﬂdﬁﬁb@mﬂ@rfomwpmles ioHg PesrawsHifigenibeipelymerization of
glelﬁé']léﬁlg epfl g'gﬁli(aill%agcﬂgﬁxﬁ @T&%ﬁfgﬁ% g):;r &*ﬂ@}’g{ i?(ﬁﬁ% drocarbon

oneric enol 'c pro resen
i mymhesjimoc@mmnd mg,caﬁ)ahmdmgfdemﬂ ihb;a@rogéx}] gagesmmﬁiat; Erﬁﬁ]
W contai.n a di spersant _an wear 1 nhjibjtor, wt
0 Eﬁﬁ?‘ﬁﬁiﬁ’l’éﬁ‘ﬁ E’YBX‘?S&aﬁF%f!SIFWQFHE W@OW@%& oilsiyeiyde liguid polymers of
wal ] e i . . .
bl S B RGP k) 9 04l g
oiliquidarigomietsiafitCs 66 Corudphpradsfastsuch as/bdedcon trimerdilikawise alkyl

for use a | ow emssion digsel .lubricant,or LE

n Bors S e STy s GGy beme o BRbreds Urefith

- | epithé@rtdsires Bbhdd et dfAchoRaBox AR dcidsUhd bb¥carboxylic acids,
desirable for use in | ow em ssion di esel engines

egtivphh asmpne hydretin alkenolgand prlyals.- Tyriealmsampley steatidodecyl

BB kA0SR Lot an
i thedikel Qomydldd estedygreparediiohonixt@en\bf Hohi®andldidarBbxytic acids and
ash, f&ég%a&%;tw%aéw %to 0.5 w % sul fur, and from )
aB’_(S’B'P 1 didydroxy ols Q@qalw blb/bl%o ﬁ;fmgﬁs @g @mﬁglsdylﬂéqynthetm
U B9 alsh RehERtor legﬁﬁﬁl%%léﬁ}% HaboftABRAS, kb 95wy, h%glrﬁﬁenated

the pr esent I nventi on provi des I nprove oxi dati'on
dédlesing timat with abgn 38 wtdé teS@ensy1 50 8US §100E) mineral oil make

: ties.while at th ti i di
DR G b g o P onrent
gmtssrrs- [ kdsehih Bvddfedh dlddteiatdtd Q%b?ichtil’fé’é‘ipfé’cﬁhﬁc%sﬁt’ébn

S
of the present-invention may have, for exanple,
f epntaning gheastdifiresompositipn af thejporscatrioventionf Sactbabbrioating oil

koS FRSARRER Pl ok et &R e o e B e Yipsity and a
 Ph@se BinounteTahia8ditive borhp il HMprikind an’8lip8 mbAc Wy¥taholic
at | east one dispersant; d) fromabout 0.5 wt %tfo 1.1

viprody e pndfor sadeivm ayedagedraligamenic efiyihshelieprodedt of thgrpresent
| : 9 2, .%0.0f at | east. one, oxidation o
R, Wongfhbily Said ibrichBl of compRSHiop el A fifaerpant and
careredraahibltohivith dpticnal antioxidants, viscosity index improvers as well as other
components further defined in sections A-K below.

[0060] In one émbodiment, the lubricating oil composition of the preseﬁt
mvention is directed 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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g) fromabout O wt %to 10 wt % of at |east one
viscosity index inprover; and h) fromabout 0O Wt %to
0.5 wt %of a corrosion inhibitor, wherein said
conposition contains: a total ash content from about
0.1 wm %to 1.2 wt %ash as determ ned by ASTM D874,

f ut 0.05 wt .%t.o 0.S.wt.%. sul r, .and from

L IR Rt v ity nfbyideeiRipfo s Bhisehiod il derpgBESruiol iod
abietergehoyr aidl dairiosion FRopefies vhile abthelsaBlk EndeqiroVi8RgicBmpatibility
natural] gas fueled engine |ubricating oil

c B sEhausheas aller-lgatmenksysiemenot i ve with the caveat

t {1y aut oppdy f A L E nt ak 2SS
¢ [Pl 2t DR LABL 1At OP Bamb R s e SRR chfiPmay
dhaviej foplenappia] the Svltbwlng amhpdienus: t he ash, sul fur or
phosphorous |imtations as_. above. The |ubricating oil

cBnpost MK amepat of akise et op b e BIositHi xt ure of the
ve 64 Iy
R ORAGEN 5 pA R o 3 U BRI AOHE BOatt of the
chressat Inveftorshan the initial mxture, because the
| ot t.o, T t b
EPenaciHheaR wl P 125 dh Sy e Par Gt °

cdnbi niaéh @BEWIAS.S GOMPRNENWE % JOA Bhdt Sefic AbfbitoYshate;
Conponent s [006@ The fol |l ow n? addi tive conponents
£

e exEompbeutdy webipdhewt % affahieast ame onidation imhiliitoy;
| . ot on i th Che L ubrloating, addit
P et oA 1 A Rk e T one' R BB 0! ¢ V@

gg)di t i fraas abawe OpwIOXitl @0l it 96 bf dtusdst ahevibRitP RS L Rthprover; and

_ |thent on, but they are not intended to |imt it.
o651 ARPRL BE o) Jput b pfpsorasiRpifibitaic ci ni mi des,
al ken Lol 0 e S ji ] | i o
compoqie in ekl PSR TR E R Wyl S deheh BUARBpE 0.1 e
Ho? wt Yeashdis datekmingtl by ASTMIDS 7d sfrern. abbMBE] wi B) to 0.5 wt %

xj.dat i | nhi bj . ] 006 Ph |t h i
Shleitendfronnaont 087 & vatod | s dnghesmbams (5o 6rars

t but i 5 Ol adiglbie :

) iy e B 0 e
- zngine (yhsichiin2eid birgpaitinns lay veB -as eutbmiotivy vithikncdviat that

' - | i denebi s(3- .methyl -6-tert-hutyl phenol), .
ot forg TR R RSty Souhin Sabes G yp g e I one
- ehichiith@pbbiphiats- 418 dd Yot RaveAny ABDANRN br -phoslphorous limitations as
2,2' -i sobutylidene-bis(4,6-dinethyl phenol’),
 ghave. fherlybraasing ol somposiiionseue prodoteshipl titreding 3 mixture of the

_%b(@feddo'rr}p%%ﬁtg Uiy {h%ﬂjn?s%gé( Via%gﬁ&oplrbduced by that method might have a
- 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 componerits.
.{0063] . Other Additive Components

~ {0064] . The following addiﬁ:\ié‘bbﬁipdhéﬁ'té are examples of components thatcan

‘be favorably employed in combination with the lubricating additive of the present
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2,6-di-tert-butyl 4- et hyl phenol ,
2,4-dinmethyl-6-tert-butyl -phenol, 2,6-di-tert-a-
di met hyl am no-p-cresol, 2,6-di-tert-4(N. N

di met hyl am nonet hyl phenol ), 4, 4' -

t hi obi s(2- et hyl -6-tert-butyl phenol),

2; 2' -t hi oRi s(4- methyl-6-tert-butyl i.s(3-
A%t 2l S5 er o Bt e Bbeal oo
(Bwbntibn; bey thepareylodntdiied @iyRrmzy! ) . [0068] 2)

Di phenyl am ne thi/pe oxidation inhibitor: alkylated
d{“@ﬁéhw arfi’rl A shissh Bispersantsallaoiy] susiniieides pékeaykapceinbnides

SRR gl 0Bt S Al o i wit
nedrivydcah etiesy) siictindcydswdi t hi ocar bamate). [0070] (C) Rust
| phi_pi t (Apti-rust. . ts): [0071] 1) Noni oni

p@l% Iyg{ is{%séﬁ‘é‘h@‘{?gi%@gg‘%gt isz/e _c[a\gent]s: |)ool yglxsglt ﬁyl ene :
| pesy] et mmheﬂaltyﬁe%hmd)ﬁ&ﬁigpgg ?ﬁﬁbiﬁ;}r& Q[lp-heﬁl&ﬁ&{ebis (2,6-di-

pol yoxyet hyl ene nonyl pheny ol yoxyet ene .

d@ﬂyhuﬁsﬂml)étﬁéﬁq(lpsiiymmylgﬂem&’4ofgibjlsl(2-$xtﬁ@rl-}ﬂ—tert—
BBt BT R RGPy B Y i

sethit ekerty k&l), 4@@? a9t MBI BERi-Hr 6 @Y Iphenol), 2,2"
rmnogl eate. 0712 56% o gr clorrpouE s.. st ea?ipcelc}aoc)ld’
i

2
dasthyenedis(fanethyl-peryiphenehr haxigotiugylidgne-His(4,ondiraethylphenol),
' ' I |t f.h
7 ety Bhite @ helnt BSR Biolit 26k DBl AR phenor,
- Pob-yihedr-butyld-etivylphenod 2t -ginea i @-feft- 108 §19hendl 32 L4k -o-
( % |.sifiers: a%gj tion product of alkyl phenol and
o ME R Besresoh A Sk ORI et mioemh DDA 4
Rﬂﬂoﬁﬁwﬁﬂeﬁé}l—%ﬂsﬂ%%gﬁ%egﬁﬁ,s %??h@{oﬁéskﬂ%ﬁiyb%-'i)ert-%%&{ﬁﬁ{&%ol), bis(3-

Pressure Agents
dnethdyd-bydok piHer ugieenziFsuliiie, andrhbis; St ditekybutyigpe &

secondar | kyl type), sulfurized oils, diphenyl
ig XH@?&Wgthyl trichl orostearate, chlorinated

eeyd hal enyp Diﬁﬁﬁ?ﬁhﬁﬁ&?%%g%i]datgdﬂ’im%% Wt&(ﬁ&i?lﬂeg%&ﬁne,

and [ead naphthenate F) Frict Modi
- pheny-canapbtivilamings and aligilaied emaplthylomimt ed ester, and

est . 1.0076 .Ml tifunctional ditives:
304, e @Wﬁh@&-&ﬁﬁé@‘t‘lmﬁf’m% it Efffoapanzicg, and
Meipensbila@ibuaa@aoorbarganor o dit hionate,
oxynol ybdenum nonogl yceri de, oxynol ybdenum di et hyl ate
&06/7(% an{(eRust Inhibitors (Anti-rust agents):
{0071] 7-1) Nonionic polyoxyethylene surface active agents: polyoxyethylene
lauryl ether, polyoxyethylene higher alcohol ether, 'polyoxyethylene nonylphenyl
ether, polyoxyethylene octylphenyl ethér, polyoxyethylene octyl stearyl ether,
polyoxyethylene oleyl ether, polyoxyethylene 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, metal salts of héavy sulforic acid, partial

~carboxylic acid ester of polyhydric alcohol, and phosphoﬁc ester.
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nol ybdenum conpl ex conpound, and sul fur-containi ng
nol ybdenum conpl ex conpound. [0077] (H) Viscosity
I ndex | nprovers: . pol ymet hacryl ate type pol yners,
et hyl ene- propyl ene copol yners, ‘styrene-isoprene
copol ynmers, hydrated styrene- isoprene copol yners,

DT U s bl ARSI Lat dih oxice,
g?E%’Fﬁi’d@wlem_?ﬁ%m@n%ﬂ-poﬁ}QbQ}&hyl(eﬂe) soridRedafa} bi tor s:

met'hacrylate polyners and dinethyl silicone
pdGHErs. (B metbredvbteah gabist (EPpennts): zingldialkyldsbiophosphate

u | Z l,.oreall cenyl enat es, .al kvl or
BRI BABHRP ot & e SR e T i s, Apbenyt
s whifide, imeHylafichlosiehiad, cBREnAed ahphSiadidn®, Bdnzyl iodide,
mul ti-hydroxy al kyl or al kenyl aromatic conpounds,

- aflrgroalkylpolysidexape, snddeskyephtlisaelei ¢ sul f onat es,
i zed . | | | .
P8 o €0 Pl MMA e dudly ¥ oty K8 Hming, Roggted ester, and

sathesesddrs.an al kyl or al kenyl nultiacid, and cheni cal
a hysi i xtures thereof. ;[0081] O her additives
wﬁfbgﬁr may b@ﬁ%@@ﬁwﬁp@t “F‘@F’rﬁblﬁé{liz%#ﬁqu? RS ¢

i A b ¢ SR . . Aty

oS Bt SR A U edotTien i o b Bosr bt P,
apryexyedente memnghaevde,icstymobibdentine diethglldte kmiden amine-
addi ti,ves. 24.. EXAVPLE 0 The. i.nvenfiqQn wll be
b RaRRR pdrdeieREabPa, AT R s R R 8 GamaRx
s@dmpcmtih particul arly advant ageous net hod

enbodi ments. \While the Exanples are provided to
i 1003k r at ) Yasqepisy Brdex iImprayversopolymgtpcryiage fype polymers,

i 3 Lot Thi s, . i ' IS 4 nded to
bR S1eh’ Chrstohers Sty nc BB Btk S HRE e
bmoprensieopolynidrg pelyisdblutydehel fnd diepeddaint Wik R3UbsitlciRaét iniSovers.
, f{@?’ t he ?(ﬁg[!‘lt and_scope of the- a?pended clains. A ‘
F0¢Per udBdrair-aawt Rgpepsantie poknetyl Bisthasiylale had from
t i@ Ol | QW Witod- L g%ﬁyg , i
o oL e BRGS0 AR I Fon
rmapmemsn vessel was sparged with nitrogen and charged
d 198 47 nmol es)_af a‘linear C20-2
| Aohhr; hen 3K Vst o idiutan agpsilfyized gikherlier 2
. ?%Héiiﬁtﬁ% I%[ek?)l or ABerfl AFFndtR sakoiRéL 8dlcidhy & fate® HIFRTFed or
unsulfurized metal salts of multi-hydroxy alkyl or alkenyl aromatic compounds, alkyl
or alkenyl hydroxy aromatic sulfonates, sulfurized or unsulfurized alkyl or alkenyl
- naphthenates, metal salts of alkanoic acids, metal salts of an alkyl or alkenyl
- multiacid; and chemical and physical mixtures thereof.
~ [0081] - Other additives which may be present 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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acetic acid, 72 grans (0.98 nol es) cal ci um hydr oxi de,
400 grans of a 100N group Il diluent oil, 145 grans
of 2-ethyl hexanol, 125 grams of ethylene glycol, 38.5
grans . (1.23 noles) of parafornal dehyde and 1 drops
of foaminhibitor. The reactor was agitated at 800

r intai ned at 14.21 psia under nitrogen. The
Mﬂ@{? was ranped to 220C in 5 his; water
r Q0UBZR!  bepRdinkéifionatif\HR ARG 111{1&%%%]133»%@ rdliolv@ﬁg &Pmples,

commenced as soon as 220C was reached.” Initi al
v #bishirsehipathipartivalasiypidy adageony n@ﬂmlmhoﬁnn@tav‘ahde the Examples

PR G s AR Bl R SR A ot RleoRed il o

2 2f}licatich i3limahdel tpsbwer e Ratichst dbnesant bubstiigidndiRkmay be
vacg Bn th nltro en. The &ioduct was cooled to 120C
Frade Yrﬁﬂ@ae ‘éﬂ%le% %ﬂ mathettieparting fgam thesppitand seope of the

Syaeins X B e R 8 G gl By e

aftd]oyamgnorahmltmgexpmpteson was decalcified for Electro
Spray lonization, see Table 3. The product was further
characterized as having: Crude Sedinent = 2.0% % Ca
=[0888F W /RianifldN = 0. GASstdh Paciibdposédsy @O00C = 93

% ]#BN:124 Sul f at ed Asﬁfi’ TI%I\I:OﬁI%S 25 [0087]

Bﬂﬁﬁﬂl e 2 Hﬁmndt@mlassmumnvwd@wgpmwthm&@m and charged

0SB0 ORPARD o §HERr TP MRS R Pl B e

GoXa: Bnck Hﬂlﬂfﬁﬁm‘il»h 3953 0(51715&1 1936k 6%rarfls (0.1 mol
branchedeC12 al eﬁenol gfm gﬁféﬁﬁc <§r s (0.1 moles)

14 no eq‘)41
gioghic add, @zgr@ma motesml 3@@@@1 & 480 igtrmsiafz {i0xhgroup 1T

I
s 19 ke ?%9%%%%36 1258 & Ao il oS grams
-2(3(23gnall&$) affpaeifdrylabdehyds amiOI dpd o fodfoiphibitbr. Tieedenctor was
inhibito The r actor agi tated at 800 rp% and
r?&“i"ﬁeglaﬁg%o ‘gﬁ' PWP? @Wog‘ﬂ*re e temperature

Ly fdema@ i QVIE@QV&& r&%%‘avb;aﬁ%l s 4%@7, 19RCer

rem)va began j ust above 100C assenbly was held
- d0083J0C f d)lsﬂlldmlon chfigBdedidstsepn an22070was. rebdhed hdrtialy,

was | o L, an 70 m's, of. room. tenperature
zvasvmwlﬁ@hd% Vﬁw@@%‘aﬁﬁﬁ%&w@ e%%pa%%foaml%g and the

n@mF&taﬁiré s RlgWed tlihﬁl 1o 80bET Q)ﬂﬁ@%vecv?&la &B1cke ?Zﬂ%é foactor at
that it could be safely opened and gr ans

rﬁﬂo?:@ )an@ abqlmlaismr Waﬂldﬁt{?UQSdnidhm bﬂiﬂ(e vacnmnpmth\m:sogen The
ed to 2
BARE 5Rs ofiled b 0P C AR Bl S8 Butsl Hieat Gy K gmefl sinple was

- abaitedféd theasuring 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 wi%; % N'= 0.719 wi%; Viscosity
@100°C = 93 cSt, TBN=124; Sulfated Ash/ TBN=0.10.
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an hour to prevent excessive foam ng.: [0090] Upon

reachi ng 225C, distillation was comenced. Initially,
vacuum 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 | psis; we held for 0.5 hr, then broke
vacuum wi th nitrogen. The product was cooled to 120C
aggogmyunpedg fa t he ns[;}'gé sanpl e was
_rgtﬂed fo?&?rggszurl ng@%}g%a%@dl rrenétss and the rest
W&QO&BH | t er édfouvkifer g reection08SE] wansyakgssl with sitogert arfdorharged

Ena s e P E ol Bl ot kel ElnR Dy onenel 3o Siens (et moles)

fufhbfﬂhcl@dfmm:m IphEh] 85 gridy (N84 mofd §@d127§(@£n 2 mol
1.6% %Ca = 40yvvt%%N—0$39 ﬁoosyggﬁl_ 5192 moles)
VRSHs i, 1@6@@841 PEanqles) calgiwm hydrexiderS0Pmxems 069 100N group IT

vesg‘gﬁlﬂ%@%@g S50 B Merhdiotdo sl of i9RRe ERRGH 4pfadrops of

- gfcansinhihi®d. Thé emptooivasagitateioat 302 Opid Sarsdl ﬂia‘ihﬁaﬁlﬁﬂ%lt 14.39psia
R bt T B e S B

as?ahfjus%%@ve 1]0434(39‘1 ﬁé%s&ﬁbl?%vdg?ef%ﬁt Igai(gr& ydr oxi de,

rams of a | OON group ent ol grans
of99@9let hyI ABgrzorsihoup 5l kpatarsvas flowetrid,| and € 76 nyle of rcmrd 2

I nhi bitor ctor was a fed at
cls e 2 SRR rbthimoon ot fhg Epor s ersalte Ao, The
Tﬂmﬁ&mro@bleﬂ&o POSC EHRER chifld b8 Q&FelybpndPalll B graRiser
renpval = began just above 100C. The "assenbly waS hel d

a( “bomeleshy prmqldeyds agdede Themtophenivas teplacéds andthe reactor
e L T K D

parhmirad)pre&emwxpessﬁh@‘oanml ture was cooled to 70C so

t it ca be saf el opened and 98 grans (3.10
n@ﬁé@l) of naﬂeé‘?h%%ﬁé% Hlltion wastrempasspdr Injgally, vacuum

| 2
S o R G b
aimwtedhia iffll toal30POUOntewp nmrﬁmle e:lxllma shonadtenari220°C andd about
095 25C, t tion S commence
P EarT o s b Beencprols voeuampyitoerogsny TheTodiet yras sooled
Z‘}‘f’%&e‘%“?“éﬁ% R SRR eadllt A Hall SIRAL Bl MBS for measuring

- resada sgdimaent 2@ Cheradt wirofiltered 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)
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1 psia, we held for 0.5 hr, then broke vacuumw th
nitrogen. The product was cooled to 120C and punped
out of the reactor. A snmall sanple was retained for
measuring <crude sedinment, and the rest was filtered
over Celite. [0096] Sanples were sent for analysis; a
ecaIC|f|ed for. Electro Spr

T B 4o b€ b T R BTO e B S0P G 2 100N group I
CQaa&s bar lﬂ%alﬁ§ of DMy Exaldi Utk ool HP%%ISI&C dol0dhi A g‘ ~drops of

3.34 W% % 808 "Wt % \f SCOSI t 511
TBNﬂlmllQJItOSuThfmeedkohs AgitERN=0 80®fpm TndSTaiktemeplab 1421 psia

R e e e et 30 b Bd5UE Bb 2t B Wafsatyva
Obeganljig @B(ﬁvecﬁﬂ”@S Tak Kk3eRBBNOAs hewé 190 Ho(Lln®1 nol es)
of branched Cl2 al I%El phenol , granms (0. 95 nol es)

he, 1Aftgfronedopn the hegles syas Iovaq;gd,.agdé 9 thls efivbogr ans

of gﬁ’@ e g et ARV i de ol ol i belisafispony he

. ngmﬁas&ftheﬂw 20YL sectbat i00601Q bel E41Ply opbned AADS grams

DA b, e v
Hﬁ%hﬁk& &22@9111 Q%“iﬁ?’%&@th%gtgxg éxﬁ]%ﬁadzé el Hebd atf@H For gbout half

renmovall began | ust above e mxture was h
mh@m&pmvelﬁemessﬂé’fc[aﬁiﬁﬁgl After one hour, the heater

SRR henlBn e g Gl s g LY Sgitialy, vacuum
ek t5ba 'aﬁzblcedmwgmzmﬁly BlabbileRodfTe FORNRE, dn Oy RRrature was

hat it could be safel'y opened and
n‘iﬂoé@}i tofalliariPUE nBneeivg aeraaide th, hotdh ﬁlcsrtszqmtpmt 2aa%c and about

T R ORI N CREN S

abda0° G atd puraped iy of the rpIcRe M sBALESEIY Fal PANhED for measuring
[OO 00].. Up(t),nqaheachln 225C, distillation was

tﬂilealfeﬁwasv@&ﬁ%ﬁmﬁgﬁlteo be applied very

[
000612 ¢ 1 SERpRY Y RAE RSl AR ForfiBl Wil Becajiisig for
dﬁb@rd Sprhp Iaimtahen BM&UII&E 3.aThepfduevehsahakdr ohaﬂ%ieﬁzed\&
' Idf 0.5 hr, ther}) br oke vac%umvmth mtro/g The
Sedupang 4-4%; 4258 %nw/pl{waedﬂeﬁﬁg et Yiscosity

'r@@mf:sﬁ éﬁfakhl\ﬁg'i@'s‘%ﬂﬁ@eﬁ,&ﬁf ARy bos. measuri ng

crude sedl ment t’he rest ered over Cel ite.

_ 100971 - 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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[ 001011 Sanples were sent for analysis; a small
portion was decalcified for Electro Spray |onization,
see Table 3. The product was characterized as havi ng:
Crude Sedinment = 0.6% % Ca = 2.99 wt% %N = 0.49

w % Viscosity @100C = 51 c¢St; TBN=118. [00102]

5 'L00103] A lit I ti I
o BLE: AT O e b BFPi R By PS5 A
( Gerdgeratitees dthPhheRariol HaRpukpst B ik ko FROPerisBRR: SIANSThe
(1.51 noles) of a branched Cl12 al kyl phenol, 57 grans

( mir@graypeedeleddp /07 eo tmafz itgqoaldﬁlsa s@&lm«;mgb@ QI)% Shgrmisc
. . ) 1000
oFL 8 e L ol i, PASAP AL, 0 rscor

© 2wl ythieexa 200° in259 het A tedi ted fatpeina teby Bl aB87°Xor about half

drogs of foaminhibitor, The reactor was agitated at
860 DPWHP PEYSURRCRISefedmMINe. 14. 21 psia under nitrogen.

e BRY Ralhe 2P s ditBatoiirel ol R, Fhowum

ahad @0 dpplied véry grddddllpth avaid excessine fomming, hivbthbeathpdrature was
| omer, 170 ms of rpom .t erature .
%@?‘H‘iﬁ"ﬁéﬁ‘g%ﬁhﬂ& C%ﬁﬁﬁveedW?rﬁtaﬁf)ettﬂ bolddhe pegptor, pt:220°C and about

. Peiphin! Wk hild OB hr, Hiéh brek& VA \Rith ﬁﬁ)l%lgglg TRhe 31‘(3%11033&135 cooled

that 1t could be safely opened and 43.6 grans .
nisl BOFCand pumpedewtalfl detnzaeton ddl emhall Tareplstvwrspetained $or measuring

PRE B e dhd AR RO B Rt Sy o Ta7 for

- afpono1ihal fSangfledoete skrt fOF Madyrls; @XAER ?bﬁ&nfv%rﬂeﬂﬂciﬁed for

[00105] Upon reachi ngl_ 225C, distillation was .
chlerEncRey leniration sep, Taplehubhe preduetovassharpplerientl asdraying:

g _ava) oo 5HoVEof . } NG, t . O — i
R e e N & CrigR Y Beosiis @ugese =51
atBteTBY=hbd8.d t he reactor at 220C and about 1 psia, we

held for 0.5 hr, then broke vacuumw th nitrogen. The
product was cooled to 120C and punped out of the

r RO - @,é;{?)léssanpl e was retained for neasuring

crude sedi ment, and the rest was filtered over Celite.
[10010] Due fou litdregldss gactionidesscladisvpaiged itk mithdgen and charged

it €55 888 (P Sl T 5% G 2 wbiohgioi i sewig U S1 moles

8 chéd Tay %ll&yl'd;ﬁﬁholg bzgﬁmﬁ@(@?ﬁﬁi Bed)iGhe, W2 raR&{(@Efholes)

W th nitrogen and charg
-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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with 395 granms (0.94 noles) of a |linear C20-28

al kyl phenol, 395 granms (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

oy Fllnp 7o AR i et B MR R it oy PTG Bout hare

rﬁﬁﬁélﬁl‘topﬂﬁreﬁ@xb@sﬁxéf&mﬁgo rpm and naintai ned at
14. 21 psi a under mtro& The tenperature was ranped
t W0188C | "Upommashing 233 e disHlatinnawas toagmenceds initidiby, gacuum

485 ) L S g5, ot e v

r dtnwedtte fbtat 80°€. Dret el ey abielto holdl theirqaedr at#20°C bad about
BRI B0 ) B e s G cone
(% 1Bo°Rh&phmptd B’tﬁroqfftl‘ig feﬁot&e hy 4R 4460 evgﬂt‘?%lﬁjgl% E’clﬁfn measuring

was repl aced, and the reactor was ranp
2crgdthsedimenst and tharest ves fikkerpd et Cdlitbe heI d at 187 for

a@@ﬁﬂ?au}% a&éﬁ%ﬁ{ght@%z% ent imept, 7Rq quly g yﬁ)\%g oD% was Electro

CSyTaR Miteghtioh ek Table). oﬁaossalnlaﬁd:mwe applied very
gradual 'y to avoid excessive foam ng, and the

tenperature was allowed to fall to 180C. Once we were
40 h :g E,h -reactor at 220C and about 1 psia, we
agpgﬂif]or 8i eeﬁthen br oke vacuumwi th nitrogen. The
qooms;t Wars fmoﬂt@@asa Peactiéh Ve204T mdpmfge@ex@kheﬁ&ogéﬁ ahfl@harged
or neasu

A I t d
PR AP mle ok PeSCANAS Pivipbpied Toararmet.omoles
[&Q%chgé @lg gg)lﬂ%lf EPIZZP oa&t%r(gl@g?b%’lgé) §p¥c?nes, :lg ﬁ%‘ 2 ast 0 2 moles)

portion was
swetiTad.cl43. grﬁihe(lp?imhutm) Muﬁlmyﬂl‘mmde; hadGgiamsiof ad OGN group 1

?fﬁ\é‘l?ﬂ'g&lbf% o Sedd O %Q(gga&?s ofmﬁgne\i\éggol :md 2 drops of
SbeﬁaﬁlﬁﬂltéiS hI‘l’le r&%%mﬁ a%gateﬁ Qpémngmgaﬁgéneg A3y p%m

| four liter g ass reacti On vesse
- ingegragem dltet temperdturevivahradgiedgo 498°Q ngzs has| wst)ar weincval

Depit st aa el of i ey Seesdlfieb By a T red) ©
goomione, Whedoashow:Oihe ERkLAs lodeidd anﬁ@?(ﬁmls]ffﬂ‘o&hans

(1.95 nol es) cal ci um hydroxi de, 1000 grans of a 10
derepgraturg 2-gthyihenenadivias peaped, iméorthcabaconetih piiasaltio pump The

- %{%Qt!ﬂé E cgdle(? oh)/d %n tgatlftcc%luk?ﬁ]e sa%ely opgned and 77 grams

~ (245 moles) of paraformaldehyde added. The stopper was replaced, and the feactor '
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.
[00110] - Upon reaching 225°C, distillation was commenced. Initially, vacuum -
had to be applled 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 psw., we held for 0.5 hr, then broke vacuum with mtrogen The product was cooled
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of foaminhibitor. The reactor was agitated at 800
rpm and nai ntained at 14.21 psia under nitrogen. The
tenperature was ranped to 190C in 2.25 hrs; water
renmoval began just above 100C. The assenbly was hel d
at 190C for 1 hr. [00114] After one hour, the heater

I OB M T A PA——

pefuds sedibiefit, BhdThe rddiQvas Hloctdd e¥@glite 00! €d to 70C so
that it could be safely opened and 87 granms (2.75

mbf®dY] of Parples e sgabipyanalpvsd, Sn‘fﬁllig:voslwpwes desaksified for
PGS A S TUAE 88 gk SRl e o

abavihg: I’GHuﬂe SedimlentH: 016%; %% ©aenB 68X %S %6 Me= H SARNE Viscosity
[%@% oé) rkﬁreachl ng 225C, distillation was

24 1?3%7}/2?0 vaHatghAHAIBN=BelOappl i ed very
gradually to avoi d excessive foanm ng, and the

tenperature was allowed to fall to 180C. Once we were
ali0d12o hoExkme7r eact or at 220C and about | psia, we

o IE" . Tetl e 1o s SR vara WekAeceod i and charged
r Wt BO5 gran S04 mSRENIR WREr C20-28 a&? Bhol"Bes MQI 51 moles)

crude sedi nent, and the rest was ered ove

[ @i brenched (GIRenik ylphenok AP gtams (i meles): gleciserd2lgrams (o 2 moles)

bt B00cPR SEREERS i) Rl P RO g SR s

30 diasitedy; 120 gtdﬁls&(ll-dt@y]hexan& 2% f ethéléh% gWC& a@ Ndrops
% Viscosity @00C = 98 cSt;

i oandahhiey T reac@orm agpe@i Moo@mn@ enantaigod at 14.21 psia
[ %ﬂ-% gl\ft ’Eﬁé)%ﬁﬁjé an g es n Ofe?d(]"%llao 9ﬁ}sawﬁ#§$ IXOV&I

r epeat eq

rizoghn just alyive diOOC.affible gaemblyrwad mm@oe(mwmd
@ gH;ls are.outlined.in Table 2 bel ow. TABLE 2 Exanpl e
0BI41S PrAnchane bofredisaRE vas fureres, 86479 Jlsol Par:

i RS i e i,
:mm@u@ v4F 208%d k7P so that it could be safely opened and 87 grams

(2.75 moles) 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 fo prevent excessive foammg

[00115] Upon reaching 225°C, msullation 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 sen for analysis; a small 'pérti(')n was ﬂébaléiﬁéd for

Electro Spray Ionization, see Table 3. The product was further characterized as
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10 0.31 1.00 1.6 128 3.90 0.518 68 -
123 3.72 0.584 1104 12.43 12 0.39 0.70 1.2 124 3.7

0.616 533 -

0.46 0.70 0.6 97 2.82 0.535 473 -

11 0.39 0.70 0.6

13 0.39 1.40 2.8 98 2.93 0.532 39 9.86 14

2870651109992 160621264.01193340808

B4 Do WY isgosity
[@11)65& =Reseffmet Hf9 St WIbATRGY L'@Q)Qﬁm no acid was

1.11.
|

fromglycine to anil
gl ass reaction vessel

DREE". i

Cigta Sebuami-DE# 7 % B

I he was

o

st

udi ed.

A four

liter

was sparged with nitrogen and
ans, (0.94 noles) of a linear
395 grans (1.51 noles) of a

15 0.54 1.12 3.6 104

bosntrg)ed Q:ll%patbdeué ohENGhpled O.Y. PasGiiBétEntially téheatedasith the

al ani

ne,

lll'le ouﬁ

rans o

ranms (0.2 noles

(@@BEW%W%W@WHW%&P

R

BT ARk b bl

helye

acetic acl d 144

n&s%moyed

cigp endjpasptorpldgh

grai ns of 2-ethyl hexanol,
and 2 ,drops of

col

f oam

s

product was cool ed

10011

[00120].

9

Example 17 - Alanine

inhibitor. The reactor was agitated at 800 rpm and
mai nt ai ned at 14.21 psia Aﬁ%ﬁ nitrogen. The
‘ t enperature was ranpedtg in 2.25 hrs; water
FITOY 1] GP0oVE € ﬁ?t?dgé 9|
| Brane S o %311] %r V%ﬁe hot. ﬁe%?s%%g Sulfate
was lfower ed] and im of “rodm ‘fefperat urg Wit
2_at vl hosyeanhal (TN + haorhact.ar -
4’;.@34,?% tci ? ‘110 Ln@i'? ; PQ ]1%de| e 1An~6;‘i\$:l ed 5‘5\ 70C k358
12 __that [PBlecoy el 9t el y dpefed |ahtP 77047Ans |87 45 12.22
110 npl esP.3f Diﬂ&ﬂoﬂ @l dehydd28ddddB.90The051®ppef 6%as -
11 repl 46688, and.70h¢Oreact or] 128as {r3afpefd058d 220| 11042. 5 | 12.43
112 his; {ogoe thel7ot he.y anp Hag4t o |be7 he| deag 18[7533r -
[ 13 abouf ghal T 1 aRghoyrg 1O Pri@gent [ExgLSEh ey T 0amgg. 9.86
14~ [ O0LEglacUPOTonBaf §igTy 229G, Ui gty 47 LM T N B
EERAAA = W R A 1 P 2 AL A A X
16 ?pnrp: ;Yirp \]I\;’ 419 n\/\pd‘t Jfal 13- 31@-3, el e el 527
bt @ pirfortiRlahydche reactor at 220C and about 1 psia, we
Redifdte bracdrdmg RrASTdhBSV4br Oke vacuum wi t h ni trogen. The

 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 moles) of a linear C20-28 alkylphenol, 395 grams (1.51 moles) of a

branched.C12 alkylphenol, 101.5 gi'ams (1.14 moles) alanine, 12 grams (0.2 moles)

acetic acid, 144 grams (1.95 moles) caleium hydroxide, 800 grams of a 100N group II

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

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

10012

1

31

After one hour, the ‘heater was -lo_wexjed, and 170 mls of room

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

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




to 120C and punped out of the reactor. A small sanple
was retained for neasuring crude sedinent, and the
rest was filtered over Celite. [00123] Sanples were
sent for analysis; a small- portion was decalcified for
El ectro Spray lonization, see Table 3. The product was

b KA b
A f UL bqel o 9-%@:0@31&% ddeEIOQﬁgﬂtla @i%lrgplg&dl QQl]t?l@}eactor

ass reaction vessel was sparged wt
nivas ragepad anmﬂ?ha @@dn‘s note that3hs rgnahal (ohetheldas| 1845 fq;fabgut half

ear C20- 2 al k g eng 395 grams (1.51 noles) of
aa”g?oé‘ﬁf:%%r&v fx‘éﬁséy E‘W‘Eﬂ 71 grams (0.95 nol es)
gﬂomzz]e l%scﬂlﬁeiaux(gozzg*’c:foa@ﬁuauoawsIc@nﬁfdnded Ir#iagly aveuum
cal ci um hydroxi de, 1100 grans of a 100N

9‘13@&9 bpa apnliqdu@m gisiinallyTto gveidsisessive foamming, a9 thmismpenapere was
%H%\nbeld?% {aif t?yl 8B4, @I 4 \9/ v%?éj abzlf: gcilgog& gp%f rgﬁ%&adpzzmc %nd about

e “r 6actor Was agi rpm an
MBpdih, avdledd Sir (13 he) thepireke whcden withi titggem. ThHegroduct was cooled

tenmperature was. ranped to 190C i hi s
g0 an @gapﬁw SR esoitioc sl aimnle e ribeior megpuring
‘QQ&J Z%{nf_}%\g%%@w@&ﬁftérgdo@’é}%eﬁ%” the heater was

| ower e room tenperature

- Joet2syl h e&nmllesme pentifmdmalysis; 4 fialt pertivowas idecalcified for
L SRR S 05 S8 A O

kD) cRidd-alneral Teby de caddeds wiiteysNePDOS witts TBN = 125;
repl aced, and the reactor was ranped to 220 in 2.5

AV iscostty (@1 Q06— t6kecStanp had to be held at 187 for
about half .an hour to prevent excessive foam ng.
32 [00127] Upon reaching 225C, distillation was

.qgmmncedﬁxbﬁipldm 'y, vacuum had to be applied very
g[r adual Iy to avoi d excessive foanm ng, and_the

@%?é] at urefons diter glaspreaetiorovesaglwas épawgebmtms@gﬁé apg earged

11635%50$1]gg4 go?ﬁ%c{lﬁszﬁgﬁm%g vacuum%?%&?ﬂt%gr% gen (Ll‘ﬁpmc’ies)
: mf@dwmchmem @D&yﬁﬂwm@lmﬂgﬂﬁmé(m%ﬂmm@@mﬂe @F gtdnes (0.2 moles)
reactor. A smal ret ai_ned fﬁ) nmeasuri_.n

@P@Iérea% dﬂﬂ@mms en%ﬁ mﬁ&)r@iq g hydroxpdes | LOP grows 0@:@%9@ group 1

A, S0 5 0B DB Ao 1  ron o

- Sesn Teliibkor3 ThEheactorodisaigitaad at 804 pat, and redchtainedatidod) 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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Crude Sediment = 0.7% %Ca = 3.56 wt% %N = 0.59
wt% Viscosity @00C = c¢St; TBN =120. [00129] Exanple
19 [00130] A four liter glass reaction vessel was
sparged with nitrogen and charged wth 395 grans

(0. 94 nol es) of a i near C20-28 all cyl phenol, 395

BT o depbieaging Pyl BB R ropn gty By, Veouur

agpet tobetppHed vet aalby folavBfdl FRERBE BahiiglAad e Edugctigtur
1100 regfr%s of 9%% mﬁ?ouvl di |l uent oi Igy 1202%?2%5 e

o#ﬂozwéﬁtﬁyfﬂh&(bﬁ@o@ Opzsv@rm algle t@hwt%@aapy@tcﬂ Hngndabout

SBgBE Vﬁ]gh%lﬁml a‘iil%rrlle J#ﬁ 1 pSi a under én ??%“%Ecomed

THeel mmﬁd pluped sl It}fdmaﬂoxt Q'X wﬁmsarnplz veds rinsied \ﬁza'tmeasurmg
rempval gary ust abov (,!Pﬁ m xture was hel d at
198¢e §e(51|1m§nt tP@EPEQYPS 0‘6‘?¥ W&r, the heater was

2@2?%1@' oo O[ﬂgsovvgpe§exﬁffof SlS Eﬂ gBHfo‘ﬁ was, decalcified for

was punped actor via
pElectsd Sptawdommtpm, JdecTabld Xt Theepmdmctcmlchatact@rii@ﬁsﬁlaving

nﬁ’f“él I)Steg‘%%g‘!‘d }H@ﬁydggga‘gg‘ag}] sﬁa &y gsﬂy @100°C=

r&f peRds 12nd the reactor was ranped to 220 in 2.5
hrs: note that the ranp had to be held at 187 for
about hal f *an hour to prevent excessive foam ng.

[ T a'ing 225C, distillation was
@ﬁ%@ﬁced ? i?}FIy, vacuum had to be applied very

- goez@! |y Aﬁnﬁ\mér%lﬁx ﬁ&ﬁﬁcbﬁ/ﬁesfsélamsrsgarga@dnmhﬁtrogen and charged
tenperature was [ lowed to fall to 180C.

a‘{'ﬂﬂé 395 e OdHanolesiof alingar G328 alkutpasl 395(1:8T pep él Soles)

pro S)I%I?Jh\%gscq g gﬂfy eISO}Q:fi 93%‘% a@?gp unp e) oé] %‘g{lé :)1? g§%‘és W% moles)

razaiit acid, ]thrahk (]s%mﬂokas)/\mmnmtt@idrmddé dﬂO@rgamrdf fag 00BZroup I

it L 2 Sresis B Euliimoh dBS ghims, ot iyl gyan) gnd 2 drops of

FoaNEnRihitSl MHeGBR 16H Whklpitated aQSGI?fpn? ARl Yidisained ﬂ@i@ﬂ psia
obt ained. Crude Sedi meft = 4. 4% [60133] Exanpl e

Tuwdcsnigpgere dthtd temppratee 9as rapypeditod 90‘iC BEL M Hrss watsr removal

g e 005 s midp bt feld 805 iy "
gospamphenol fdddse ﬁbxﬂd th%dmeer faslovdrdE tm& h 26 a1 §8%biON
- vessel was sparged wth nitrogen and charged wth 757

deaperature? syiisixengl vids paniped ingh dab r€actor 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 __6f the reactor. A-small sample was retained for measuring
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al kyl phenol , 757 granms of a I OON group | diluent oil,

107 grans (1.44 noles) cal cium hydroxide, and 180

grans et hylene glycol. The reactor was agitated at 800

rpm and rmaintained at 14.21 psia under nitrogen. The
tenperature was ranped to 200C in 2 hrs; water renoval
began j ust above 100C. The m xture was held at 200C )
f eude gedimppt. SipgIbsirugh sedimppforastonah hMakertandpe thetsgme reaction

8
O 1OEATR 0T b B WS A o
wBedimagided.4%.The. mi xture was ranped to 190Cin 2.5 hr.
Upon reaching 190C, distillation was comenced.

Initially, vacuum had to be applied very gradually to
oC
St mfte 20 O Ay rebbfipd SRELR" giERe B Lol sty
vHOR3h wi t Thendffacbefodelayiigthe mddition ofits ad;ﬂmlz’eminb acifl 2@Gl after
ang . ed of . the.r t a e
PR sflSonl Vet R SonHEngiads e IO dofeLyas sparged
V\ﬁﬁh hittdgen @Al EREedRIth 787 gﬂa@ QSijéles)\@ﬁa bran%h;:d cclaz

characteri zed as havin ude Sedi nent

3alkyiphengl. SEeroneota YN group Teijuent pd, ltpbm (1 Eﬁ%amib?é calcium

2 t 71 A f it
T8 45160 B E Bene AN Pl g AR ALES00 o, ang
Cinaingixebd a0i4.21 p6id watdardtrb srd Orheltohparhtudd was fdn%drto 200°C in
C20- 28 al kyl phenol , (168 grans éo 65 nol es)

b# B Walgr xsmoyabbegan jiké ﬁ'aﬂve 199°Gr Eh%lwwﬁﬂeé@ at 200°C for
C@Fg{:hol) 43 granms (0. 57 nol es) glycine, 6 granms (0.1
mol es) acetic acid, 72.grans (0.98 noles) cal cium

hiparIsgi de Thé@ﬁngwraﬁurrswasf loawet«dOl 3P O upnd VY gehind @0 mole) glycine,

1 s TRl ol harbiomms Mefisieayl 13 Hoarap oot Aihlytiarere added.

aryb rhix@ie nvaefmﬁdlsmbl 19he it ® Bthr Ttugoﬁ ?&Eﬁiﬁ% 19§ éétﬁfaﬁgn was

at 800 rpm and naintained a sia un
rionroensed. Infigallye vapmmat haddoibs appllqucd:ry grag@dy foravbidexsessive

dPlfing, 2RER R R0 AR ol Boagier 1100 L then

IbRéltd Bchim witBeit g embsprb@ud@ Y28 REOILEED VRIPY SUFhMRel Yut of
to avoi d excessive foam'ng. Then the reactor is held

“dhe peactor. afr gmall sample s rataqurfoamwnog srude seditnent, and the rest

S R O 8R k drolih £9 Bvecktoeh 8% P SRR S tment -

- OB CoaBis; Bis(@180TER e JOuSt BT+ 1199 cr ude sedi nent,
and the rest i's filtered over.
;[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
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Celite. [00139] Exanple 22 Prophetic Resorcino

[001401 A four liter glass reaction vessel is sparged
with nitrogen and charged w th 168 grans (0.40 nol es)
of a linear C20-28 al kyl phenol, 168 grans (0.65 nol es)
of a branched C12 al kyl phenol, 20 grans (0.18 nol es
resorcinol), 43 granms (0.57 noles) glycine, 6 grans
(b431 psn é%%er adeigen. A0 thmprratyredsan(ed 98 2291 eim)5 sl witem

e @f a 100N group Il diluent oil,
Tﬁ{"g’?ﬂa‘% gﬁ&gfagé‘%meéanol, 125 grans of ethyl ene
olopi3s], 3DistikHtRNEs (dmB3ndBdl e SporPds J28PE finieaEade myidelly,

and 1 drop of foaminhibitor. The reactor is agitated
aY2CHE® Neps to By dppisdateay geadually topyorhexgessiyedpgang. Then the

%%&Bﬂﬁ Peld A 9?6%&[ SHolif £ Pgia foft EEE%S 8%%1[2%81%}[%%&11 Ristoken with

wat er renoval begins jus ove
Dhigrogénl. afhieaesultsngrpmotest déecbodsi t9dA0°@ an®Rfifpédsout @ tieadactor. A

Initjally,. vacu needs .to be applied ve gr adyal |
oall raplis seabed orcrmrins orpile et by et fsclfrapdiover
ateldg20C and about 1 psia, for about 0.5 hr, then

vacuumis broken with nitrogen. The resulting product
is cooled to 120C and punped out of the reactor. A

. i Lped. . ] i de.
IO n b ORI e over Gl e

WIRAT | VEfRX Pl faSs reabiidifhedssdTagparcet ivieh e s sdch¥oed
gl yci ne 100143] Reaction in the absence of an al pha
i 5 ens §9. 40 mols) e biBeatd-20-34alkyigeenol 168 grams (0.65 moles)

AR £12 JRoBELIC R ltos Crla e EhHRABh B e
WS 7 peslés) pigeihel 6 gtdves @b mole) adetiancid] Tihgramsi(0.98 agdles)@alcium
TR, AUBEtSIot 710D Y gBrm o By 545 e o oty mganol
- (13 I

R T AR AT R A PR
dadrop ofifdaydinbibitde , TlawtadtidBisquziaed of 800aphy hedmaiytyioed at

: tar . itated at 800 i.nt.gi ned at
T4 ender B ReR 5 Girofrenn s pBRBL LT adr arse
&&n&é@@e%ﬁsﬁxshﬁbov@ﬂdo‘id]en to 200Cin 3 his; water
renoval began just above 100C. [00144] The tenperature

WG4l bwer Bastilletianis condnéaRed rasnon(ag 220%bisaejchod. Initially,

vacuum needs to be applied very gradually to avoid excessive foaming. Then 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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par af or mal dehyde was added. The m xture was ranped to
110C in 0.5 hr. The tenperature was then raised to

200C in 1 hr. [00145] Upon reaching 200C, distillation

was conmmenced. Initially, vacuum had to be applied

very gradually to avoid excessive foam ng. The reactor

was held at 200C and about 1 psia for about 1 hr, and

t KEFmPeRed; utn i diter Pks rieartion veﬁselrwgseqpargwmﬂmedgmmmged

nled et s Bic SRR Gz IRShSRT B sl B 0N
VE»X@MM dlgehmmml& @ranﬁa(z[eoxgci%)%agﬁxﬂ%&ltﬁ)kﬂéo ag(tmm gfaﬁls of
e - Cl ne aratl ve a
%&&m '\gil‘?g S‘P%?te{o\éfa% %taﬁévaés‘ieggp%mdgnentameﬁtau f421 psia
Ofunéérl‘rﬂﬁ‘@ébﬁn q+h§ 1ékratusd W8N x\?.ten? & 1§9€4h 9 hr %ﬁctﬁ to 2D0°C in

four liter glass reaction was spar ge
n|3tfnﬁgfeﬂfﬁera‘ﬂmoeﬂdlegwu$nabbv88m°g} ams (0.9 noles) of a

2 | k h 9 I
o83 o CinS RahetR N over iy h Sndl s erae L9 moles) o
- C@hﬁfdtﬁ,‘iameﬁy@(w%%ddé@o’rﬁé AR wak rhiiphh & PH)@cllh 0.5 hr. The
diluent oil, 192 granms (3.1 noles) of ethylene

eymatuwgrthmra(sgdg) %Qﬂ"é?sl)l 1dfr. par af or mal dehyde and 1

sifast ORPh LN b6, ARHASHT K ooty Mifflgancum
Thad focrepplitdivay WeslubdyRatoldedive foBmmd)| "Fhe 1ERAG U 85held at

observed up_to_ 175C, but then disappeared. The
m?@‘%&%%ﬂ@ﬁﬁ‘i hesia fasakguty hrharldefélsn VHRKYHYAY bmherbmth @itrogen.

e

app$ seadl fordiS], spe dubizl3. )Cxtxdemmmudntexmﬁ)s deterrhidady Q= 44079,
t he tenperature was allowed to fall to 180C. After
punp-out, a crude sedi nent.was obtai ned-24% very

UBBESEIPt ARt empARid e &oTPAr %'gl‘ﬁﬁcixﬁﬁa”p' e B

-N- et hyl gl yC| ne [00150] Reaction e absence of an
al0@bd7lani ricorapdrativefxaniplh ASeay substantiallyepatdipiowever, usmg a
order,to. d nstrate the crit ity
ot Rl sl loheSOiE Bha & BneR AR et o Touilier glass Teaction
fvza k@m@ @it Ri BEDwi RSO
; a amg%%rgam d bu%n?ﬁd%%r oS rngBgET four [ teﬁg)mlmear

b, 230sgrems (@8 rmiee)g:éa brmch«:d Gn aliylphenold87 grams
AR ATl e o
aBHyhpleensflethyléhk. fly@l,8Tgrams (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 ‘bﬁng observed than usual. )
{oo148] . Diétillation commenced 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———24%, very unacceptable 7
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(1.14 noles) sacrosine, 12 grans (0.2 noles) acetic
acid, 144 grans (1.95 noles) calcium hydroxi de, 800
grans of a 100N group Il diluent oil, 120 grans of

2- et hyl hexanol , 250 grans of ethylene glycol and 2
drops of foaminhibitor. The reactor was agitated at
800 rpm and naintai ned at 14.21 psia under nitrogen.
THe0140E npeCamprativaExampip&d t o MNo@Ehiyhglycd6 firs;

IS e al .begap j ust ab The, .a
UBb ] o B B EN AP g IR RS g
h QHtrﬁéthyl@Ei dxﬂéﬁ/&l’-élﬂ or@!ﬁ t d&@oxﬁtﬁte%e Aty RFRRYAhiHb Gcid
2- et hyl hexanol mtged into the reactor via
€

p &PMBenEN l“cthﬁlfﬁ??tmlmb qHowing eagken vevpahrmgd mptheghsence of an

ke s E RGN AR A B edee el by v cparged

r aﬁﬂlanmgenatnd chirged W&hBQﬁ grmm(Or%rmekés)tdf adi{ear @2@- 23
f| : note that .the ra fo be held at 187 fo
'gg‘%v

e 35 aams (-5 1 B brapsheddst Aalkylghirohd O1.5 grams
t
cgpm%‘;%%écé‘?%ﬁ%gﬁ 12 B (0.2 melbd oot hei] M fams (1,95 moles
updeiumeiveide 806 gramesmif,a W greup Hlalilvenidiil 186 gthmstof
ST L0 B 5 BES e A PGS Y58 . e
Couapar hs y@m@mbe rfen Nl A iR M a8 ¥ 01 Beiaﬁﬁaérﬁﬂ&ogen The

Reaction in the absence of an al pha anino acid
wtemperatalrw menpsd tg1 1007 Gin 2.25 hess wiater r@n@ealrbmmast@bwelﬂo"c

Crl"hé Ityxﬁasq}elchﬁewﬁ%?or ahrl d conponent in this

reac ow ng reaction was perforned in the

a[llﬂ&ﬁl:]e of ARG on@ Ihipha tieidater @ik tovadibd, \WintiN 70 mls of room
NN- di met h)é %\;\)%/CI ne. A four liter glass reaction vessel
WERIPSTRRE Sty hexanph wasguwnned dntorthe weetonmpmenisigitigrmamp. The

gt e FRdielio 9°C Ryt ot SR U IPORRE Bla 7opK
.g%?ilﬂgisml()lﬁs)hf pardfasx)aldd;bl}dd&ck?ﬂh Soﬂgg Ist?oppﬁe\?fafﬁ'zgla%d; gnc)l the reactor
CHFETTRER Ju g g Trsctoy e e e b | fabout bl
Ody] hour%) IQ(/éHF% &fss@e %ag“}ﬂa exanol, 188 grams of

et hyl ene al yco and rops of foam i nhibitor. The
r@ﬁ&ﬂt]r vvdéncmgmdm@aﬁt’csmstﬂﬂqum veasctonmanenced. nUdfoatunately, the

ot B s AR pon R of et S bF giSscodpanan
1@9@1&: Wﬁl@sdﬁéﬁéﬁ%@aﬂlﬁ?&ecﬂl@ifféd%r Eﬁ@@) Sﬁfayjloﬁiﬁahor% 9&1’?{1}16 3.

~ After one hour, the heater was | owered m s of
room ' :

{00153] Comparative Examp'le‘-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—dlmethylglycme A four liter glass reaction vessel

" was sparged with mtrogen 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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tenperature 2-ethyl hexanol was punped into the reactor
via peristaltic punp. The mxture was cooled to 70C .
so that it could be safely opened and 40.5 granms (1.28
nol es) of parafornmal dehyde added. The stopper was

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

| t e, t hat d to be held at 187 fo
s R kISR ek PR ShlE b s,
[ G01Bshs bppethymﬁéhdnglzz%?g'é&s Qfétﬁﬂrﬂerlleaél &ﬂaﬁ@?l 5,0 foam

corrrrenced Initially, vacuum had to be app
g biden \The geaglasivgs agiteied iBOOfrpaambyaiatedn dd 14 21 psm under

SRR Mh MR e Fenb i o WG n e ik gStmovi began

agmdtabcme 196t @.eThe Mmmabas&@m ¥WaReeCairtigd out. [00157]

_ tive Exanple D Cctylam ne [00158] Reaction in
?K@ﬁ%i enc&figt ongrhoarhaheateryeasdewerehand\i28 mis of edaght

tRf I8, I.n._order
dermlglbsr%l rate t%lgé’ggrnl%? Yégﬁﬁ%é ; o %ﬁ geactor Wpegéf%gw pump. The
C m@rﬁems dooladttd §OP@ ae thadit coﬁlli&)efsﬁﬂely%eﬁéﬂ 2RPL0. 5

f. an al pha am no aci d but

ST AP RG] heioreRas aided: e aiobpriosin oo ed the reactor
WeGs raRREES 9208 h D k! ASE %Zagﬂ% g&ﬂ%ﬁ&f&pl#el#gﬁi §§1§579&8‘r out half

(0.94 noles) of a |inear

| (&ubqurﬁ@p@ysent@xc@ssmémag C12 al kyl phenol, 12 grans

acet|.¢ rans (1.48 nol es)
cRotseh FupdRbinagtic, FaRudin Véas(cfmng%u{@ﬂvqﬂy, vacuum
dhddlﬁrlia appﬂled xaezjaggﬁ t@favgrdeéxt!é@sﬁ%%ﬁh gser&{m was
yl ene e/col drops of foam i nhi'bi tor
E%’fﬁ‘é‘r to \i?gé 0 p?(ét XG%OOBGB)W%M, thengactimnmhiiture ahlakened and the

e %“%Eﬁaé?%mg‘?&sﬂ#” Woval began | ust above.

- 100C. The asserrbly was held at 190C for 1 hr. [00159].

%hﬁ#'] one hour, Ihe heater -was | owered, and 170 m s of
I RexandPetiasirunped |nto t he

POEEY o pan ‘?“2%%‘1 CrTn Bt Al B9 608 R onain

gnmy 38t (on’aylzm;une))c—t—yhaﬂde’teo aaﬁoﬂsfraﬁ: the cABcdiRY ﬁfr)th@ Smmo

forrral e added. %’thﬁ st opper. was replaced, and
SomponcR Ty S Teafiieny tefollgwu: Bifﬁabﬁloﬁr‘@spp rraeghint the gbsence

: G:ﬂ’ réh lapug AmitPact L B8 with éc@)ima%l%g géﬁfgin' R{BP glﬁ%sel%&&io%gveﬁ,?el was

.220C, distillation was ¢

saareedwith ngipygen edd veargedywith 685 gmqomae@@rasmewczo-zs

vacuu

TD8MHo1, 39508 %rfpn%l?é 0f & branched C12 alkylphenol, 12 grams

(0.2 moles) acetic acid, 110 grams (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 temperature 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 so that it could be safely opened and ‘129_.5‘ grams



allowed to fall to 180C. Once we were able to hold the
reactor at 220C and about | psia, we held for 0.5 hr,
then broke vacuumwi th nitrogen. The product was
cooled to 120C and punped out of the reactor. It was
unacceptably cl oudy, so a crude sedinment was not

t Een )f](arp Conparative Exanpl e E Ani sidine [00162]
R2 thl‘ar?cr %ngéﬁ&%%rméw) gF pafoampidehialsiaddelit The stopper
Wik réfthctl diddGhe &%ctwp%'g?f%nﬁ? %]X% 29 s he ragl[lf)j Was tcgntlnued

denonstrate the criti am no ac
- cémPpYRemm lile. t his reaction, the foIIovvl ng reaction was

PROGRRIT S b RS bs‘é?f?“%i %ﬁﬂ@ﬁi%?"ggs?%ggt%&% + Gy, vgguum
shad gest a fpﬁllts@v Nfofd 88 e%%g%g&@ﬁl@%noééa&e was

- o] es) a branched 12 al kyl phenol
| eﬂw@f todpll to 30°Ge fluce we, werd gbigrtaheld(the &acmf msz)20°c and about

TR e R B G0 ST RS Yocdy Dishriodeen. T mosbeiatss cooled

'ato Il20°€hnﬂ§)uﬁ1pbkﬂdﬁrof e reQE6) - It WaSuk S/Hfo%d acrude
%ed to 155C in 1 hr, and then to 200C in

et aras Wt tk@yan j ust above 100C. [ 00163] The
tenperature was |l owered to 60C and 101 grans (3.2
nol €s) of ‘-parafornal dehyde and 123 grans (1.6 nol es)
af90E6 i ne.@mnmratdmeiﬁcam'ﬁheEm Xt UARisilage ranped to 110C

W hr _an StJI‘ ed at this tenperature over ni ght
1@88&%4] arhsereefanatdy amine acid put w@b@msﬁqe

. 4

o %?‘.h?’é%*""%ﬁ’*‘e“?é‘git /3 BRPbird A Bltay BHKe Hifo acia

pramponeRt ip fas teabtion, thedfollowngreaction wm\paﬁ‘oxbxﬁeﬂﬁﬁnhd\aﬁdénce of an
' 1 T. 1 |.ed 120C d

- CptCHRR EGRR AR SRRl 4 KR uiene e ztaction Vissh s wparged

oeith nifiaBbead] oHar SRR T6 BlloRr TbambhY
Conpar ati ve Exanp F Pyrrol ef 001665?6R%act, on ?ﬁi?al}l%ﬂphenol

at99eas of & &@pl*ég@na 1dithens 01?151458 grams\(2.2mqlss) calcim hydrox1de

oLl g M R SR i el o e
frodihtaised gt 1R2L béio ﬁn&@mtﬂ%ﬁ OTHE €bri rattﬂl% ARsen : G&d 9; ][ SRCin

ail ha m no aC|d but wt rrole A four er gl ass
' FreRy i Cypma h%wﬂg?é@emﬂﬂhbemuﬁgbmfalﬁﬂ%har ged

95 E@l] !é' I d
' aI kyI ghengﬁé gﬂt‘%ﬁéﬁn% lﬁ%‘?@fton@ Qsan%g#m ﬁ;c% oplesy of
phiaforpiabiohlyde i -@Begmné QL. @misdsy anisidbRiWdre added. The mixture was
ramped to 110°C in 0.5 hr and stirred at this temperature overnight.

g[OOl 04] The temperatﬁre was thén_raisedf-td 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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. room

acid, 110 grans (1.48 noles) cal cium hydroxi de, 1000

grans of a 100N group Il diluent oil, 120 grans of

2- et hyl hexanol, 250 grans of ethylene glycol-and 2

drops of foaminhibitor. The reactor was agitated at

800 rpm and maintained at 14.21 psia under nitrogen.

The tenperature was ranped to 190C in 2.25 hrs; water
ativgdiyampledst aby¥ele100C. The assenbly was hel d

g 0488 f oRchilﬁg in tﬁfetaﬁ enBE6f é’lh%a a:f:#lu ragm Wwith3rrole

wer ed, ms o room
2 { Hﬂmyhhb)(aﬂ @ omdestopismpestrate tiearitibality dacthe amwiceacid component

stalt Th t l. to 70C
P R Baction (b Tolowdi bt WRebeHaRod ¢ heaBsgs pRpdpha
piﬂiﬁrﬁi RiPH with pyrfcde. 4R o8 Iﬁél) glﬁ’é‘s re&ﬁbﬁfveés%&%g\ﬁ%d with

added. The stopper was replaced, and the reactor was

r. Bfgegen aryd chiasgpd with 39 Sgrems (84 nmlqs) vhs hnwt@ﬁ@ﬁhlkyiphenol

238 il B R0 SRR 7 B6oh S 1 L D) e

gaad,uaIOI grah(1 -%/ﬂxbli:sﬁém@ﬁlﬁl xR W) of BQOON group II
enperature was allowed to-fall to 180 Once we were
- énheenf BilnA0Lrameot Tadydexanol, ﬁ@@f@ﬁsﬂoﬁﬁbﬂpnqglygql@nd\xeiws of

R i OT8l readi DR BifR0 AL 00U, Mol Bl bInB I B4 AT i

1 exader n:rtrogbm iﬁhstempsrahiry watk mjﬁbed 18 Qf96°® iglilgf ?%f}lbsvﬁ?ﬁemoval
tt t or

1 Biead st 606000 Rso T B asseb reerhets 9 T forc e At onshous

N %aﬁ%ﬂ WraPBidred] HULO70 9&an feexfmér&um édggmexaﬁm s pumped

R&#
aci dbut wth aceglc aCIrg prom)t er - r to
datoths treastos vidperistaltid ppabp. t Thef oixtureavas rconiaﬂ ¢ 7@°€hgwothetnit could

t ti 1
B bR o203 e SR 68755 BB
a;@drﬁfonnﬁl@&ik@&]ad&edf OfHe sltdptpgf wﬁﬂ ﬁﬁﬁcéde %ﬁ& HRYeXQSSRhs tdfped to
_ d wwth nitrogen and charged wth 395 grans
&Oﬁ ipg|hss; Yhepfamp wisrreaimeago 280%] klyl mewgm reagﬁn@iﬁ%ﬂ?ﬁi

I d Cl2 hen
‘% Q58 bonBlenlhd IS, e B Yo PRt ueey ety o
CaBﬁotki EHTeSBIE ﬁmnﬁ% arﬂdhﬁe t@ﬁ}ﬂﬂifﬁu&fw@ all@%d% ﬁﬁ!ﬂo'lSO°C Once we
diluent oil, 12 of 2-ethyl hexanol, 170 grans

oWers ehipite h@fdgthg'/ E@Ptoaﬁtd'ﬁ@‘@ B bt instarwersldfor 65, hrythen broke
' t
R O bRl R L4 B00%E B Bl Pl ot e

treact@0 Gt was Lisibly tibady, @b efude ea@m%ht WROEG tiled! AoR@vse was sent

kooé: ge m xture was_hel d at 190C for 1 hr. [00169]
: Elecip PWJszﬁtH@'W@a‘@EP 3ras | owered, ‘and 170 ni s of

{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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tenperature 2-ethyl hexanol was punped into the reactor

via peristaltic punp. The mxture was cooled to 70C

so that it could be safely opened and 47 granms (1.49
nol es) of parafornmal dehyde added. The stopper was
replaced and the reactor. . was ranped to 220 in 2.5
' at the ranp had to be held at 187

h .
kB35 TR Calhm B i 00 sisthse ad oM oo bgisgt oil, 120 grams
[ Q92 CRiyitdRanblr hﬂgoggtﬁgl gﬁfﬁgll nf®! (ﬁg%sp&fféarg inhibitor. The

cormenced Initially, vactum be very
greadivaway agitated/di S@0ammearsi meinfaixmdlam g4 2apsiatuinder mtrogen The

t erature was I II t 180C. ce we were,
e it g Yoo o, ROEC 18,025 FeBOiA Dasar s abags 100°C
hathe rdipirdw s #old att 19ePC 60K, vacuum wi t h ni trogen. The
product was cooled to 120C and punped out of the

HE68) .  AASerene hoarshehseter wasdewered andd7fwals of toom

h |t d Cel
a‘éﬁﬁﬂ%u rdg 2B MRS RRL FoobBF Bt e
ot hmstumwa:klmbled[t@ 00"?11&0 hampasalt ibe safeliaspehed &MdM7 grams
blh%d X?\S? coI m%‘ﬁ%‘ih ]. Reaction with an al pha am no
- eshRnaERie Ve addpdy dbe siopperoyasireplaced, apd thereactor.
t %ﬁ%ﬁfgﬁbﬁ% B 1h9S k! AdeC at {h\é r‘fnﬁ] H’ﬁ‘) B IRLEI87° for r about half

conp In this reaction, oW ngreacti on
pmh@trm@prewmttehaesa&b'sémmmngf a C2 to C6 al kyl ene

\A}a@ﬁg@ar gé&gm?i’fhﬂlﬂ& é%é tn‘lhjé{ﬁ t a%éd{“%?ﬁ%tf’;‘fg 2@‘}@?@3 Yafgouum

S s by B 5 o i v

@ilcavpdﬁ@ lf?élstp 1@0;@. Pace gegreaeablé & lloldﬂleasactoraaiéaow and about

of bl gl RS B B PR e e ap i vas cooled
o ZEOGQDS(E hekguanped 6iff of thgrradtior 1A Zzﬁalﬂﬁﬂlﬁﬁé W%E retained for measuring
- _par%]; or mal dehyde and 1 drop of foaminhibitor. The

angitherestvas ﬁl@fﬁad pysnCeliten Crrde Sedimeati=414% so no

]114,[1% V%ﬁ.k %t The tenperature was ranped
ot %TO @gﬁé t{l@gﬁe rugrmval beganj ust above 100C.
41 [00174] There was much | ess dehydrati on than

B IIy experlenced in the presence of ethylene
3 E’ afk@MnsEtYe Sxample i ndlo stliviepe glyepl obvi ous .

_ F{@ﬁf’lzﬁ ul ARSactiAWRE an hlgge} Zl?llno%:ﬁ* l:;dt \ditoRP et gfy%gl ;%&noter

soon as 220C was reac vacuu

 apphioeder vedgmonsardteathé yritietisy foir mheqmmswr vembogstit igthigrdbction,

: tﬂe 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 _grams (0.57 moles) glycine, 6 grams (0.1 moles)

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

' pa'r'afi.)ﬁfialdéhydearid 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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tenperature was allowed to fall to 180C. The final

- product was cooled to 120C and the agitator was

st opped so the product could be observed before
punp-out. There was over an inch of solid on the
bottom of the reactor; a crude-sedi nent nmeasurenent

talfgn due to the i possibility of honbgeni zin
Wﬁ@“’g’gﬁm ¢ R9e TuRALesE dalvpiration than eermely sxpsyicagedin the
f%esé‘i‘dc‘iﬁfe 1diR TRRUN YR g[ggg&?&}re%ﬁl‘f&i'\ﬁmﬁgr\ﬁﬁﬁ bvious tp:a.ruculat(-:-

| oni zati on ESI I\/ass tronetry SS spec
ofmatienvol atil e" conpounds was a chal | enge unti | the

SRS DR SR b eo s a2OR i rached. Fhgllly,
c @«munﬂucsrb b@fap?lmd&re@ys gxauﬁalgl t%%%i\ﬂ%eicés&ve f&iﬁhh% bl the

solvent, the solution s [ized to from sma

- d Fweeé%tgre W%eﬂllﬂwp@ tq fallrtedlﬁo Q; n'th ﬁuaﬂ pesiectdmsmoeted ta r1é0°C and

tgﬂoﬁga:ggtg o gttge %r%ggcgzzéo@ i)serﬁz?ﬂal%eg'e pélapeaut There

o | mas oaﬂsremtlﬂﬁmf%ali@bﬂ dze\bo@toﬁﬁmﬂlé Rdcte %Q}?udeaﬁéﬁunent measurement

transported into the nmass ectrorreter for nass

aifas Qg'if akengye to Qleampgefhﬂlty homgeeHAng thesanmlr. e, al |

of the ions generated are expected to be related to
the nol ecular ions. [001771 The ESI nmass spectra were

- OSTBIU@EUBAIaEKAWbEﬁ E&@tr&@;&@y Wata Jor Sdetdd OsRp@inds

Al 26 e e RSy Titaon ol My Senomauciios spesteometry
- sef ‘fiﬁ\i'cﬂihlb’scdn'iﬁo‘dﬁ&jwhﬂ &aﬁl@xggéi]ﬂ lwaﬁgnt%%lﬂggﬂﬁectro-g)ray

ri % un% at a rate of per m nut e
%’@tﬂﬂ oe i EST ¢hesignization fakompla intfice @mdensalphase. (Te

BN Ririst R BB i SRt Sonfoloicn dien

gisbulized tb ERnesMAIEdioplef TheNPEL ALY 1ofs ﬁ%egevcﬁom%t d?@ then
. ESI gss spectra in the negative ion node. Since

- sEed: dye terenvlpign betwsen these mm@m gae@lfronltte, m@rgmphase
Ofﬁegle‘?Eﬂse{f s 5¥d tﬂ@r?&%pl&?ﬂg 5 i@g@l@g &5 e al &eﬁ%%%ed i53%he mass

ructures werwe

mpaq:tmnmla' foemess analypiks e XSU i ts0fih @dlﬁia@iﬁﬁ Bérefd?€, all ofthe ions
al kgr?%lenm s and m xtures of the alkyl phenol s.

aHexRRGEted i b ielpted tor{be mplssulasionged and e;(pect ed
_ h uE ot
' -c onp gg nd g FI%Q t%ﬁ { vﬁlar | 3 ‘Egtr%ﬁ% Es#‘&f‘ﬁj gﬁ%ﬁ%#@%&m Mass

Ispedteaneten” (e warhjly) appmma&lms ey Rdissedingpprbbffitely 3 ml
f%ylo‘g« no 9 eC| es, structures were correlated to

AP, fhe aRWition iy mdisedntaied Sseurcewsing 2
QZﬂﬁé PR O oA 'pﬂhol?u‘[ﬁ&)é ' '?he{}'ﬁgfst he g O%Qer 1%) Q%%ged from 10

phenol’i cs (for exanple
,ttﬁ 280 AMU m 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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I'i nked phenolics 0-0-0; four and higher |inked

phenolics 0-0-0-0"), were resolved and cal cul ated

- fromthe spectra. The intensity of each peak was used

to represent the concentration of the correspondlng
conmpound(s) and determ nation the rel ative

concentration of these conpounds in the formof area
pE3ENt wato nmdmrprskethe hiysttiassizeti had expected Mamtich products were

Opasﬁgé%e 3 etern1ne aea%g§q€$rcenﬂﬁgg to tgﬁmmocﬁumxd
Elmﬂ&m lembﬁé%'b&r%@%ﬂ)v&lﬁ%t&%@ﬂ%ﬁeﬂﬁ dfswésogﬁfemres were

oneric al enol conmpoun
h@tWéal@tﬁd tchall pithe rdenaat wbs/m thEESI msasspegtpem D&tqrmntaﬁen of the

R Bkl TR 50l P8 S, O 0 B e 0.t

ulinled lﬂieﬁ@ﬁdsc@ne DOfduZ £id Hasher Bhked giej@hdsbee mse*) olse keseblzed and
One can _then_sp eculate that the glycine noiety is

agai%iéiﬂs@ ér@rlwh@ IﬁPftCFFé Abe (jensity ph mmeeh wag psed; t@ peRsesent the
[ gorrer IC gﬁ&?’%ﬁ%no nﬁ%ﬂ%@ﬂ%@%@% enoFH B relatwe

t bmmentmtmhuxf dalssse bmhpoumds m the Gomnanﬁmemrpmt was uﬁd&rtaken Note,
cine that oci at ed mnth t he al k ani on.
b e a0 pmebleda deiraEs el BpeRedt S Pairhe
P&sthduns iRded ESlaBRRt rum The presence of nf z76,
corresponding to the protonated glycine has never been

 ol§9E8efed |Eiemhaakm1@lyls§»\sbow®the E8tsespadinitaogehtin pdypical

SS|bIe I yeine i s as iated with oth

i AU peol oo SRR SRy b SRS IEC AL iy mse
%@ﬁ’@kﬁh@ nEERivE iAropdeidoch abi shatw By ihdSitlonFRStrogen containing
Spectronetry spectr al anaIyS|s was_ preforned for a

HawewseGENEpsias elestkep/pnzagion (Rip\gbysmpwas

il
B B g v
pimgredivn} visiiogt énfage. AndetcEth acting inprediatt in ﬂth)h%émenc

25.03 27,31 45.42.2 6.41 35.02 24.53 . 34.04 "3 7.95

oafkyphagol gompousgs ise phenel, gne ton geanclules ghap if is the ammonium part

of the glycine that is associated with the alkylphenol anion. Therefore, one can expect

CU

to observe glycine in the positive mode ESI spectrum. The presence of m/z76,
corresponding to the protonated glycine has never been observed in the positive ion
“ESIspectra. It is possible that glycine is associated with other moiety, as well as with

the oligomerid alkylphenol compounds.
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~|@ enental Ana §bs aref hpbow TABifngt El emepbah

7.87 59.54 22.07 10.52 6 8.63 45.7 21.57 24.1 7
g. 25 42.59 24.06 25.1 17 1.7 41.92 33.24 23.14 18
2.62 39.69 26.73 33.96 COVPARATI VE EXAMPLES
Conparative A 0 79.34 15.26 5.4 Conparative B 14.14
51.13 22.14 12.59 Conparative F 9.48 56.01 13.63

E 10..12 50.68 20.45 18.75
?&%@%@%ﬁpa aﬁﬁ‘[’ﬂ% Ioeée%frltﬁﬁﬁlwﬁﬁmeatmnm spectdl anafysis was
Sgﬁefombdm@sﬁggegopﬂg%&v%;pq f| cation - 20 grans of

“vaml e was dissolved in 18 'grains of analytical

EXGEMIPEXENG. mwmmbmmpm’tﬁbﬂ\% Pé TES IN
JAI dri ch: Hydrjogen @"IiErO]QR;dN@ﬁﬁ'P k% DE‘E]F
r

.ether) was added and m xed- J| n ¢ |ps agoujt ugt5
el 3 usi ng {EM Sci enc or

?rﬁ. OVC\:Ial ci um ] hloride, !Cg'l aﬁf\/tef’ Iesﬂﬁ@eat)VM ne
an_i nsol ubl e |SHhgle) , i 1 ) at el y | [heed pi tlat E‘le‘?%dgﬁgher
5 i r aucT ety att

prl UFI gn ATlhe ﬁJLEmL\D_%gg gcl nn ’thf ure DI ggt‘{

e Trmyguru 1o

king care , t|&4Incl ud¢35921itt! =2$63| ds - as$ggm bl e. .
il vents wer ¢ r@noved|gpger a s 9%\/4@ ”o%ﬁnﬁ}ﬂg \;v and

not +n n\l
TOT ™t

d hedt, tad cafre
. lgtans of proi@c% 3983t ed: M3L.BD0182] PAGDR was
tsaken, then t V. g7hi rds 9§51;he pr Dfii‘.ﬁ’? W S,?ﬁ-‘é Ted

fed-for

ffor nitrogen Fysis one—thtrd-was :
62| cium.anal V(\@&S‘ The I ts_and?l-¥ scussi pa4adf t he

3 1 £ + P NN70. Nnom
' s Cal n berp eEcarcriy tHOf oo ro-—Ppm
A?aLX.SCi DY: lt’* decal J.H-?fmi on: 352 ppm of 2&4f ci um
188- 99% r enov 512-)52 Ni t rjo3fe60 Bef dras. Thecal ci f | gapson:

O TV RV ES

AY

| Comparative A {0 79.34 15.26 5.4
~{ Comparative B 14.14 51.13 22:14 12.59
- | Comparative F 9.48 56.01 13.63 20.88
| Comparative E | 10.12 50.68 20.45 18.75

' STRUCTURAL EXAMPLE —-Decalmﬁcatlon and Infrared “IR” Spectral Analys1s :
{00181] ‘Decalcification - 20 grams of Example 2 was dissolved in 18 grams of A | _
- analytical grade hexane. Then enough anhydrous HCL/Ether (Aldrich: Hydrogen
Chloride 1. .OM solution in Dlethyl 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 prempltated

‘ out of solution. The: resultlng product was centrifuged, and the liquid layer removed _

'- '.usmg a pasture plpette taking care fo melude as lxttle sohds as poss1b1e 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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After decalcification: 213 p p mof N trogen (97-98%
removal ) [001831 As evidenced by the before and after
cal cium anal ysi s, decalcification was successful,

| eavi ng only resi dual netal. As evidenced by the
before and after nitrogen analysis, glycine was
simlarly renoved along with the cal cium thus proving
t HE@183] | t We IRi wasdglean, (hienéwo thgtdpoil te)prbdutt bes subinike dor

enolic one V|a a i.oni.C
o L R i T i Gt R i i gl amd
f WisduseopbLiha Elﬁﬁerﬁadmrfa@}ms a&BBWowg a strong peak at

1594.9 cm1 for the calciumsalt of glycine, but only
trace free phenolic hydroxyl stretching at 3225.5

cm 1l (because the p ely
calcified). The 1R ?g?‘ﬂ e g?énﬁ'%& ﬁﬂa}sfgl i goneric
endCaleiushows only residual stretching in the 1600

p

cm 1 region Beford firakdldatibh-2M090 Y€ Calitim i gni f i cant
I ee phenol KgerylhRitication.” S5 ki 8f Llc&%?@8599(/9 Wend 1)
Pi

e T h% atr—phenot—tas —een rToerated)

FRFORVA 6)( E‘ Engl ne G|
Tﬁ&o‘%c
|Som:| g: Ia?‘.gar‘g‘ﬁ. B ﬂﬁmﬂzngf i’iﬁa 7 ?removal)

eval uati on of the OXI datl on and car bonaceous

_ de osi t-form ng characteristics of engine oils. The
183k deds grieencedby thaliefere and gfaertoeh:pan ana,lms depalsification

' f b
OB B e o el 28 B bR B e st
I\bx.tro@exﬂﬁﬂal}&ﬁ;l gBoihe Wab siniddrly ov&l A8y with ,thé/%a'lc!luﬁlh&us provmg
otocol being . a_relatively new nodification

'Fi‘ét %%@‘F nitrpgen (1.¢, glycing)diad bgen b@@ﬂé@ therpligannesip @beziqlw
%kﬂox&oﬁghﬁ L RS AANG sgen publ i shed by Sel by and

[ ork I'n a paper Sehtitl ed, 45. . "The Devel opnent
of00134 TEd®ScuRsioh of tile IM#FthaSR&bMipIé’ 2 sitas Ofpidadl Gho®ing a

O %ﬁogﬁﬁs?l? SrLaBTBSR-b o i PG R elomeabt iy trace free
)é'ﬁ@&é’tfzﬂl%i% ilzf §-2'%f’5 PHHS qa(tbg%lu%é ﬂh‘égpén 1 Bthfost entirely

ed| tor 001I86] A or mul ase
feplafiedt Tha M@I thc dq:taloeﬁle(i digoimetioc phlicdhbire bﬁllytremdual

PR T D PR et e G i e bopinant e

| Aol SR&tIRKa ' - |
- vI?fgc 0S| t);?ﬁ%;tga HRRLACIDED @l gokﬁb facgtnay st BdoF i g&n liberated).

L b| ssucci ni.m de. di spersant -post - treat ed with ethyl ene

: gr A pw M%gm | elﬂn%[O%atgorH Er?gfme bliegj%lulatlon 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
.reiati_vely new modiﬁ.ca_tion' iQ 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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derived froma 2300 nol ecul ar wei ght pol yi sobutyl ene
and the al kyl ene pol yam ne was heavy pol yam ne
(contai ni ng an average of approxinmately 6.5 nitrogen
atons per nolecule and a M of from 250 to 340,
sui t abl e heavy pol yam nes are conmmercially available
from Union Carbi de as HPA-X) which was then post

EB? Pgvelppmeritoh feeHeOST Redfessd MHZ tas 4 Beach Enst@f Engine Oil

&i(b'éﬁt;s‘?ﬂ"%’r g h E]};eg%rﬁgci gﬁﬂl@ Min g&%ﬂgﬁzg dw?lp {0l 'Fechmsche

asl C e succinikm
se’d«adetmeyﬁsmlmgﬂananZﬁBﬂH’ 132000y a1 fiied M BaeLeditet. anol and

[ | sobyt r bi no % of. a 17 TBN cal ci um
gﬁ ‘%ﬁlu e xd%‘h@? %%%ss%?féﬁwﬁtog@%laag;n Wa Pirgagd twhich the

ARl AL o s S i

p READ ;mﬁmqlg/hl@@‘am, Thg m:mlyatai basestock employed aoil of lubncatmg

R b B RS TR

T gafibd Bgth dilyléRaiionse W RerBih tAe RRIRG1P wer@% 8f alk@fy1 group was
aci di ¢ nol ybdenum corrpound and a basic nitrogen éT

w@?ré‘@él fegm 22309 molqsglay weiphtipeisbbutpleos andihaialliylae polyamme

p 0 yet e%fpre ??e%gn% )él’lté{lnglllgo mb?x}ereéé%éggﬁrﬁmtn&a{tay G%Emg'o gen atoms per

pnio!eetlh:)dndradﬂfrbﬁ fof Z9M to Blﬂﬂ,ts&ffﬁﬂe Eg&g? FolyanRERas t}émﬂﬁlermally
a Vi scosi

FRAZ I R Vionrarbidh S5 B A S5 Pigiants tiapashirsated with ethylene
- b@ﬁﬁoﬁia@é:é‘t a1 dhibf 6F x"ﬁﬁgte ﬁ%ﬁ:ecﬁte?h 1 rc%rb%glg%% ff'}ﬁ' le 8f basic

to
subj ected to englar?g test ere are present
bailrogen dithd sBichimide; T8V M—il' setotidatg hlcbbcﬂtzm(d“eﬁved from

PR A SR g g 7 16 Bapt BbpSBN Glem sulfonate
- fﬂdtérg&it%ﬁhraa’énﬂeﬁ?{'f%rﬁg Ziott gﬁlcijfﬁq Wt E}fo Emh‘l‘é g42 %5 and a

. (49) 66.9 PF-3 Exanple 7 (49
(kpgmas: @scc@jﬁphkwm BDreSA (Bmm &hef ehmam:d pﬁanoa éntfoxidant,

UL R e R
ceyimotgbdeh O ORI Rerbiéll fraiH 1éeefing) qmpé p@me@op& Bhiaps

characterized by having a total calciumwt %o
- dppmeierragtasidic melybdamun gompormdenida basisauisogen 1@00 s@0ular

- %ﬂlght polyisobutenyl monosuccinimide, derived from a mixture of disthylene

- triamine and polyethylene amine available as E-100 polyethyleneamme 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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110 cSt. Phenate A is a 250 TBN al kyl phenate
characterized by having at total calciumw % of
9.25, and a kinematic viscosity at 100C of 230 cSt.
~Such al kyl phenates can be prepared according to U S
Patent No. 3,178,368. [00188] As denonstrated by
Perf or mance Exanples PF-1 through PF-4, the

ol i goneric phenolic detergent conpositions of the

pr esent inventipﬂBmﬁgg_q@@g@@ﬁipﬁgm%hQQ%g%% ted
e

ubricating. conposition provi | Mprove Sit

CBerfoatanerbesngle NOL@AiIGOEERAYEGAT! OV §EOST MHATA
pNenat e/ sul f onat e njﬁﬂﬂﬁgle/ﬂfoﬁ%} VE: 11})@@;%{)&%?%Higram

prepari-ng—an—oeti-gomer+c phlenolic
iposition conpri gi 69i ng an p#2.7sol ubl e
Pkl phenol with an aﬁ@ | arth me —base, an
]:Ek! o Lénmfhﬁm al-de I@é‘jg, i-n_the

alj:I[:lSa am no—aci o —gnd—a—c—t-6—6—al-dehy
gredence of a_C2 t ¢ Hsempla k(A%ne gl yco#26nd a @2 to ¢4
|cRF-Boxylic acid; angxeepfiig@opnder reaciive

-gg%géefr%%lﬁ . aT[he ,8Gher ei n

|sufficient alkalingPbenrathAB7.8) base jis present to
substantially salify the oi|l soluble jal kyl phenol. 3.
The process according to claim1l or claim?2, whereln

A i duct. i t 0.5 to about
SRS 0SSy BaRONT ek o SELIA RN St st
ndsrived &b i '
e el by PPl e

d @ P ﬂ@f\;'g‘l"g/é’d?f apprexanaely 16d) andal kigdmdtiendscobitg as1004C of

Thex : th di ng. cl ai o,
oo Thear LR R Citecidings Py Rgns o oo
inalpiioh &d % b69.05 ahk y kirgraup vQEos’i‘t%WlO@'Ctdi‘zgs@ SR SRSy

0

"_gj TQe'frgfess of any one of clains 1 , ereln

- Phenate; qandg prenacedackondgen &1-S ke Nos 371783685 wt % t o

7001881 % ofagldi trAddY ¥ L newhi ch i ne

gl kyl : r aditAggI%&?ggnt{ ai nel ?‘%}g%&( Xaﬁ'ﬁﬁ%saé%% ﬁig{ougﬁ PF-4, the-
Pligerec phanhli¢ deteangest avmpsitions 65thwhrdkertinRinBBh Mfn en'1ployed

' a

phenol. in which the branched chain alkyl radic
2‘%%?‘;& r‘fgat?drl& GAlng compesifipp proyidsgimpmved depgsitaoatrs] wises 2

amyeQ@ﬁﬂﬁﬁbﬁhﬁﬂ@ﬁﬂ%mk&ﬁé?uﬂ&ﬁ%ﬁ&ﬂmhge al kaline earth

metal base is seleéecte romthe group consisting of
cal ci um oxi de, cal cium hydroxide, |linme and dol om te.

i
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7. The process of any one of the preceding clains,
wherein the alpha amno acid is selected fromthe
group consi sting of al anine, arginine, asparagine,
aspartic acid, cysteine, glutam ne, glutamc acid,

gl ycine, histidine, isoleucine, |eucine, [|ysine,

nmet hi oni ne, phenyl al ani ne, serine, threonine,

Clﬁﬁbq yphan, tyrosine and valine. 48 8. The process of
claim?7, wherein the al pha amno acid is selected from

L.t he grpyuqaess topséipstinggn otigdsrhemd: phavelic dywigest @nthosition
arginine. .9. Te.rocesl g{w E m 7, wherein the al pha

am nPTARISNG contacting am ¢ilrsp Hkylghensh Wl@@ﬁ@i“@thinﬁ ﬁa‘@F metal
aspapdse Canaélblﬁ aﬁﬂﬂogki‘dt | &C"E‘@d éz, aﬂighyéﬂ:_hﬁl tﬂé %?a Cr;hto Cq

cl alnlf, wherein the al pha am no acidis se ecte
t he dkvlepe slyorlsindtai @nqo (514 catbenyieacddichng Iry:eting 1nder.reditice

he i nedy e of S et 180 oA Gup.

consi sting of paraforml dehyde, trioxane,
for mal dehyde solutions or formalin solutions. 12. The
- pr ocHigspregesg phFigim 1, whereinesufificiket afkinline c@h mietié hystds peesent to

02 SRR g o MRS 10 S

in the presence of an al kanol having 8 to 16 carbon
atons. 14. The process of claim 13, further conprising
-di stilenregpss ﬁ%coif@!é\% £q eainp ea gleim Zowhersinpspid nrowtsm omducted

of I n

or ot olitdSho sty 1 SRR AT LM Bl B O R gs mole
| s. ciptacantied avid] 0.55 he 1 3lieleiofh ehe@y folCidelyddang 0a7ko 2.0

t he aHg@? no id, inthe in the presence of the

c2 {8 Q}%a rﬁ%ﬁ%‘ﬂ&l@zﬂ glyend; @rh@p@zn@@ afigylpheaphnsis i ¢
acid; and then reacted under reactive conditions at a

~tenmperature of from about 150C to about 225C to form
-an iTIhBQlI"n@d$ af anypreddthe prebediie tlaimss whsedutetoilsoluble

cont c th.the C e and reacted under
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150C to about 225C. 16. The process of any one of

clains 1 to 14, wherein the oil soluble al kyl phenol is
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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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reactive conditions at a tenperature of from about
150C to about 225C to 49 forman internedi ate product;
whi ch is subsequently contacted with the C, to C6
al dehyde and the al pha am no acid and reacted under
reactive conditions at a tenperature of from about
150C to about 225C. 17. The process of any one of
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C2 to C6 al kyl ene glycol and the C2 to C4 carboxylic
acid; and then reacted under reactive conditions at a
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abou,jé} 150C to _about 225C. 18. The process of claim 17,
10vher Eierprogrss af plaun Znivhereindhelalpha amansuacid isrsclegigd iftomo il group
C tgQ . rocess for preparing an

ol i goﬁge}ré?lgé%%g%g ?%Jdg%?léglgent composition  conprising
~contacting an oil soluble alkaline earth netal

phenate, an alpha anino acid, and a C, to_C6
Hal d dﬁé?ch%O% eed Shicereesdinig doims, whsrean 191G ie Cs aldehyde
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under reactive ¢ tions at tenperatur€ o
- aboutrmiddbyde selbtions @A6Mhal@olwtigasoduct produced
according to the process of any of clains 1-19. 21. A

| ubricating oil conposition conprising a maj or anmpunt
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of the oligoneric phenolic detergent roduct prepar
according to the process of any of clains 1-19. 22. A
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an oil sol uble al kylphenol with an al kaline earth

met al base, an alpha amino acid, and a C, to C6

al k
remove a portion of said alkanol.
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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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glycol and a C2 to C4 carboxylic acid; and reacting
under reactive conditions at a tenperature of from
about 150C to about 225C, a dispersant; and a wear
inhi bitor. 23. The lubricating oil conposition of
cl ai ri s :
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l'ubricating oil conposition. 24. The lubricating oil
conmposition of claim23, further conprising at | east
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23 to, 25, further conprising at | east one foam
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a zinc ate 1’ng ol'l
co npmiactted) withfand|thé atpBT amidiesdd and edadted amposichédre dvaditions
a total ash content fromabout 0.1 to 2 wei ght
per BEhPMPSIRALYE O g&“&ﬁb%asaﬁt"@mwg a total
sul fur mass of fromO0.05 to 0.5 weight percent and a
total phosphorous nass of from0.02 to 0.1 wei ght

18.per Ehfhtprowself olairn h&7,t whateimethg hiphapemientacf it helded with
Iub %_?%B/E@r% ition. 51 ABSTRACT PROCESS FOR

ENCLI C DETERGENTS AND THEI R USE

AS LUBRI CAI\IT O L ADDI TI'VES A process for preparing an

ol Lgorren c phenolic detergent conposition conprising
a@chﬁgs dar direpasisigu kaheOthyprh@mhohw tdet@rgeral Icahpomtlon
h

o oTEY cBRRGind i BUPRRuE RuBRpP St Rl Bacnare, on dlpha
al kythiapecid G 6 @), 10353 RhfR, ﬁaochg?ﬂre&%é)&%)d ikGcaci d; and

reacting under reactive conditions at :
lene glycol and a C; to C4 carboxylic acid; and reacting under reactive

~ conditions at a temperature of from about 150°C to about 225°C.
20. A product produced according to the process of any of claims 1-19.

21. 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.

22.. 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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ténperature of from 150C to 225C. The oligoneric
phenol i c detergent product can be enployed in a
| ubricating oil. 52

23.

24,

25.

26,

27.

28.

glycol and a C; to C4 carboxylic acid; and reacting under reactive
conditions at a temperature of from about 150°C to about 225°C;
a dispersant; and

a wear inhibitor.

The lubricating oil composition of claim 22, wherein said composition
comprises from 0.5 to 5 weight percent of the oligomeric phenolic detergent,
from 1 to 12 weight percent of the dispersant and from 0.5 to 1.1 weight percent
of the wear inhibitor, Based on the total weight of the lubricating oil

composition.

The lubricating o0il composition of claim 23, further comprising at least one

oxidation inhibitor,

The lubricating oil composition of claim 23 or claim 24, further comprising at

least one viscosity index improver.

-The lubricating oil composition of any one of claims 23 to 25, further

comprising at least one foam inhibitor.

The lubricating oil composition of any one of claims 23 to 26, wherein the wear

inhibitor is a zinc dithiophosphate.

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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