POLYPHENOLI CS AS LUBRI CANT O L ADDI TI VES FIELD OF THE
| NVENTON [ 00011 The present invention relates to a
process for oligonerizing a substantially salified
al kyl phenol with an al pha amno acid via a
condensation reaction with a formal dehyde conponent
in the presence of a suitable pronoter system The
resulting oligoneric al kyl phenolic conposition or
over based ol igoneric alkyl phenolic conposition:is .
useful as a detergent for .lubricating oils.
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-problematic for certain catalyst systems,
[6004] It has now been discovered that use of alpha amino acids 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 certain polar catalysts and co-
solvents afford oligomeric structures which are sulfur free with a corresponding

- metal-based TBN from about 100 to about 150BN a.nd furthermore whlch have
significant ashless base due to the basic nltrogen of the alpha amino 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 nitrogen is lost



U S. Patent Nos. 2,717,263 and 4, 655, 949. SUWARY OF
THE | NVENTI ON [ 0005] I n one aspect, the present
invention relates to a process for oligonerizing an
al kyl phenol, particularly a substantially salified

al kyl phenol with an al pha amno acid via a
condensation reaction with a formal dehyde conponent in
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a tenperature of from 150C to 225C. Alternatively, the
ptBEES8 228%npri ses first contacting an oil sol uble
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the intermediate product with a C; to Cy aldehyde and reacting under reactive
conditions at a temperature of from 150°C to 225°C. Altematively, the process
comprises first contacting an oil soluble alkylphenol with an alkaline earth metal base,
in the in the presence of a C; to Cy alkylen_e glycol and a C; to C4 carboxylic acid; and

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

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



an oil soluble al kyl phenol with an al kaline earth
netal base and a G to C6 al dehyde, in the in the
presence of a C2 to C6 al kylene glycol and a C2 to C4
carboxylic acid; and reacting under reactive
conditions at a tenperature of from 150C to 225C to
form an internedi ate product; and contacting the
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clonpsnts dingstaddn oberbesipg tyedigomennplmnbliofetbrgont (patdungg either
Vi Scosi ty. Th? efore anot her enbodinent is.directed to
am?‘ﬁ%?’%%?‘ieﬁﬁ °IWR SHBSEELB ROCEB S ATNg 2 vaj or

aﬂrmpuﬂt of bRk hspebt dfURE preddnt ReNliGCQ Yirkited B Me Broduct
oligoneric phenolic detergent conposition prepared by
caducet br dheamoesiss diselosas) herain ky Wl en Bibricatingtpibgempositions

IR R A0 BtrRR o Wno R8s ATHER o8 fiebies BBy Jeaction
Groduds whéohem#y) ysve inddigore fa2héscptati@d Hrowdskdse Tekdhesend

reacting under reactive conditions at a tenperature_of
fRligemeyd elkyiphonalic compogitioperaidistomplengd i aed of lubricating

i ﬂguogiit)rr. Ofherefore another embodiment is directed to a lubricating oil composition

comprising a major amount of an oil of lubricating viscosity; and 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 Cg aldehyde, in the
 in the presence of a C; to Cg alkylene glycol and a C; to C4 carboxylic acid; and
reacting under reactive conditions at a temperature of from 150°C to 225°C; a

dispersant; and a wear inhibitor.




3 [0010] Anpbng other factors, the present invention is
directed to the unexpected discovery that sulfur free
ol i goneric al kyl phenol i c conpositions enploying the

al pha amno acid provide for oligonerization of

al kyl phenol s provide for an inproved degree of

ol i goneri zation incorporating from2 to about 6
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cgl cium barium magnesium and strontium [0013] The
t BFIFRERIE] ci um 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"linme" refers to cal cium
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ol i goneric_al kyl phenol ic gonposition' refers.to a. .
oML t i oRieceR oL g base e 19 Al Ry P Kiderfelcium oxide,

( BalShum G ALA (RO1RE And BIElrEs KBl TIR te89 "Bk 'Crefers to calcium
al kyl phenol'ic additive or conplex wherein additional
ahkdibxide tlgo ksowp aopsiaktddinyordydtatédlihenBeariin, magesiuroind
a_netal .oxide Hp¥dro?i e.or C1_6 al koxide based on
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"ol igomeric al kyl phenolic conposition " refers to a
equivalent to milligrams of KOH in 1 gram of sample. Thus, higher TBN numbers
reflect more alkaline products and therefore a greater alkalinity reserve. The TBN of
.a sample can be determined by ASTM Test No. D2896 or any other equivalent
procedure.
{0015] The term "overbased oligomeric alkylphenolic composition” refers to a
composition comprising a small amount of diluent (e.g., lubricating oil) and a metal
oligomeric alkylphenolic additive or complex wherein additional alkalinity is
provided by a stoichiometric excess of a metal oxide, hydroxide or Cy.¢ alkoxide
based on the amount required to react with the hydroxide moiety of the alkylphénol.

10016] The term normal “cligomeric alkylphenolic composition " refers to a

metal oligomeric alkylphenolic additive or complex which contains approximately a



~nmetal oligoneric al kyl phenolic additive or conpl ex

whi ch contains approxi mately a. 4 stoichionetric
amount of netal required to neutralize the hydroxy
substituent-in the case of alkaline earths, this is
0.5 nole netal per al kyl phenol; in the case of alkali
it 1is equinolar. Such conpositions are actually basic
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3y BREMOWAD 1hsidapse o or nore hydroxy substituents,
generally the sorbitol type, for exanple, alkylene
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also derivatives thereof and functional equivalents such as polyol ethers and
hydroxycarboxylic acids.
[0022] The alkylphenols of this invention are generally of the formula:

formula I



and/ or branching so that the resulting al kyl phenol is
oil soluble. Preferably mand n are one. [0024] Q|
solubility for the al kyl phenol may be provided by a
single long chain alkyl substitute or by a

conbi nation of al kyl substituents including branch
chain al kyl groups. Typically, the al kyl phenol used

i mazla]e pr eskdtinR ©QES/S froinl 4 tobk carmsimetoms; nofind rd:izrfeﬁxaegm

| phenol , I i near, and/ or branch c
rzs% s_s qstﬁ%ﬁrom prreld tyRe B Rt ‘?Fé‘? awg#ﬁe length
Rt R i S b R
masetamees of the above and have If an average nunber of

magﬁ eggéﬁe cﬁlﬁk}l?lty fg%{ 1|2 agﬁxepgl rﬂ@b@a ﬂ)rongigﬁl byp lapigle long chain

PsubstitBtelR b¥ Qge{i’nlﬁﬁﬂﬂ&lﬂ SflalRY1k\bstBicAIRCIANing Brafch chain alkyl
n1 ure of branhched and |inear al kyl groups.

Tgmiups| Typicadly) the alkyiphonol awesbintthepresait aroegdsarill be ¢ mixture of

bI t he, di,al kyl at.e
AL S BT st SRSt PRl BRF(RP ULty ben
1Qnudr afid Bll’:iﬂcl{mrcﬁalﬁ RBfyEhabhya &sthu%Jxﬁ of #lkdroups awbp}%seﬁ toa
the initial _ al kyl phenal char [ 0025]. Branched
aPiRglesnmes] Balélawaﬁlé prsbRrErdidley IS§PUPF1 arerpixgires thy ahoe g have
1 AL B 0 LR GSUARAT 5024 T8, B Mps me
ok@ftain uges 06 liearallyi paups gpfto 006% bopyheidkyl Bregs or be a
o He bR mamaplRangp. TuoRERs bR ERERPUs T
TR Y 1s%fngl(ﬂféd be‘E@é‘rQﬁ? @k méllkﬁéipﬁﬁlg&é"ﬁ&h o8& 990 1eds than

the para position, with very few being in the ortho
pds it Momd mond pesferablydogsthautiswi Yossdmsore prefirably@tvat % to about

posi.ti op., Thi. trijbuti on makes the resulting

a? /E')ﬂgw&lmbillagfy@? C?}'B{g& reacti ve towards an

a[d@k} ne eRahéhedRlkdip h@ﬁkﬂ@ carbbdGiRaih&Eb me@@dcuémaplshegm with a
is practically dev0|d of steric hindrance.

Ab@n@heémﬁqpon@lmw g0 Hoearbemnatems aad mogqmﬁqublﬁ 2¢p 15 carbon

pll;k%ﬂ% r c pr % catlfﬂ’?'@g%%]lg Er%lng@oﬁyl enora{%,&%g :rfilh{:‘i)g%emﬂs

otgtpaiany dori3yst bLAGHtOIR dfﬁnc@;bart@tltumdtquaphmnaammem efhi the great
general%%gorlglnat| from et hyl ene, Preferably, the

| iRy of e Prabghedlion qubsfitucpt brang Indheparg Posifien, tity e fow
p'rg{] rredGﬁP&ﬁ&ﬁ&s el WIS PﬁLﬂlé?llt ﬁl'tﬂesmftzg)%sltmn This

ear ins are a ctions
héi\stnhgtlm nmkcsrtharesulnng a]lky}phalhqd lnéat@ﬁeéjf 0B reddive hoveatds an

Sl B spi B o 6 Bhencl RS Gradddaly 883 o ric

hmdrance. Addltlonally, a large portion of meta substituted phenols can limit the oil

solubility of the resulting oligomeric product.

[0026] Linear alkylphenols can be obtained by reaction of phenol with a linear
olefin, generally originating from cthylene. Preferably, the linear olefin or blend of |
linear olefins, are terminal olefins, as contrasted to internal olefins. The preferred
linear olefins are alpha olefins fractions having a major amount of n-alpha olefins. As

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



preferably greater than about 80 wt % Linear olefins
are capable of attaching to the benzene ring so that
the al kyl group is essentially linear. The term
essentially linear mneans greater than 50 nole % of

t he al kyl groups on the al kyl ated phenol are al pha
met hyl substituted |inear alkyl groups. The preferred
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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 ole pércent of the
alkylphenol will have the branched chain alkyl group of from 9 to 18 carbon atems.

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



The use of an increasing anmount of predom nantly
strai ght chain al kyl phenols results 7 in.products
generally characterized by | ower viscosities. On the
ot her hand, while polypropenyl phenols are generally
nore econom cal than predom nantly straight chain
al kyl phenol's, the use of greater than 75 nole percent

pﬁh' ﬁf@d&%eg%}iérﬁh? BRlradt&idcl®y m&wcagmem Of tHel Jtee Wehd, Svhile
yl phenol i ¢ conpositions generally results in

ppcdnu@p@yhﬂxenqlﬁ a@genqblly mereronemisakihen predopbgatly straight

e Oflgagﬂ]%o?)sh gﬁ cﬁse ?t]gxzn t%@ﬂ?& S’fgeelgc H&gprobgéﬁ%lggnol in the
f prepardfon et digpefie AlkyPphenolio rcemptmms@ogmbnaay dsylts in products of

straight chain alkyl phenol of from20 tq 28 %?rbon
atnsiesirably highyiseesiti¢ep II@W&Y% 8¥6 ) e @ frempf> mole percent or

(] A
GBS ol S0 Bon PN ] SR 50 o
ainloydl qftpestioninantigspaighi chatredlyyipldnoliof faorb 2050 28egbon atoms
AT R Cr YN ERTE TR e
t Bgfar Prtidl keel BBRNR) S0 618RE EraHEHeﬁ t@ fihéf 'aﬂdﬂr‘lﬂlﬁén@!rﬁil approx1mately
facilitate the preparation | onger c¢hai n.

Iahmgteﬁ@/ﬁ&msmatlgoners are deS| red (based upon the

pﬁ@g%'m ﬁ{r‘fgfgl)abg'h I]g%ql%ﬂglﬁ are éﬁ%\‘ ﬁorrefgg ubgtlttu’ﬁ:d alkylphenols.

ah Y BelidRed Mhig-ARVBRAIDlcadt htora biiciapfignad fhgith@ ths pileparation
al kyl phenol s; and nore preferably no nore than about

39f Ipmges chyan.c Bherglonggiehainiolisomen eTe desired figsed upon the total

U AN AL e 01 A8

sl;ltEls Abduw gﬂ ir®lé peredhd of the mlhyq:}lghollbeﬁ@torﬂm&dk)gpigmohaarlngﬂore
tit t , t

Ry ShBPTaR HootbPs GNEPOrcH D e IS ISR R OF RSk of

r egaP%fl)ﬁE%j S,i\szvﬁh Jrggfﬁilueﬁggbltia?ég%!s anf oBleMaikyBhenols having one

sel ection and aration of “ ‘suitable
abrkydrp abkybbubstitments én idditidrolo ableastpine Idng:xrhame$alk5’hsubst1tuent can

CATES i o, G v S Sherfese e gy ¥hping P b gk of

tRedtfve@iidd rety. [0030] The al kyl phenols of this
i nvention may have two hydroxy groups on the benzene
riﬂﬂé‘)]and tAidetidrel @@@@tl@@rqgﬁ@mgdhkwle@mﬁ@repamtm|0f

resor d_al Pa.t I

PRRRE GBI o o Oy LB PO s RN ity
I $,8120, m apdgdeo; add, 32001620411 of whitch aﬁ&lﬁrelg' idbrp@ratkd bgnd
18 to 24 carbon at ons.

reference in their entirety.

[0030] 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. Pai'ticularly preferred are monoalkyl catechols which are normally
liquids and derived from an olefin having 14 to 18 and 18 to 24 carbon atoms.
Detailed description to the preparation of these alkyl cathechols are described in US
Nos. 4,632,771 and 4,463,838 incorporated herein by reference_. In addition, these

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



Det ai |l ed description to the preparation of these alkyl

cat hechol s are described in US Nos. 4,632,771 and
4,463,838 incorporated herein by reference. In

addi tion, these nonal kyl ated anal ogues are useful:
catechol, resorcinol, and hydroqui none. However, 8

t hese nonal kyl at ed anal ogues shoul d not constitute

OMbe gtglal@rll:ﬁe@ﬁfaﬁ%ﬁés Sbuldht Eéﬁsﬁ{ute oA 80 Ahd1€ p&b@tt @€ the total -
nmore preférable | ess than 10 nol e percent, and nost
ppiednetiophasgc;inews preferabic fespriian lﬁéwde perceftt, andemess prdferable, less

p char 1 Th amno acid of this
PlGE e PRgedr et"%gﬁléeﬁlgf - BPRE o H2NCR, R2000H,
Woese] N R Thesalphectingige Acid bf tivekettldayib OE@e@endrﬁl fGfinula
ab;%Q and nore preferably R is hydrogen;

h

BQRZCQQHE whersy By ig yydrogWrImQFW]cylézg Qnto o2 nﬁ(@b and more
aJPleérablg}lﬁj Iy %&%&ym mtag b? ¥ *gen ehesy! oail_l@ll lowef alRVINGIC; to

anil c e e ar char
aCk ylkph astdﬂoxjfltall@l p)lilaallayh plengtild] cantize ommpiccgracp While equal

i cul arl f | ar. ch
P Btoles Shavgre S BiSheied 4P rvinsosh 0o oy b Bifticngry
pgfé? QAthdardéHargtz al 5025 BN 7Wo&fpréﬂefaﬁﬁﬁ fréhl 1%"3 0-b IES and even

llow ng |'ist contains the particularl Y preferred
ahptmplafnrdﬂy 46545509t eBe vay Rf 1lhstrm§/qn; &gé‘n lewiig Hizt ¢ontains the

se cte fr.om rQ StJ 9 TABLE, 1
iR Pl 8 hs et Bty fctea

C%Bﬁ}ﬁﬁ%i&&ﬁ%nmgﬁ@w$u0|ne (CHB)ZCHCHQ | euci ne

HO CH2- seri ne CH(OH)- threonine HSCH2- cysteine

- CH3SCH2CH2- nethlonlne H2NCOCH2- aspar agi ne
H2NCOCH2CH2- gl ut am ne HOOCCH2- aspartic acid




HOOCH2CH2- gl utam ¢ ac

id

(CH3) 2CH valine

H2N- (CH2) 4- | ysine H2N CH2CH( OH) CH2CH2- hydr oxyl ysi ne
HN=C( NH2) - NH ( CH2) 3- ar gi ni ne phenyl al ani ne - CHy
tyrosine HO/ \ CH2 N histidine CH2 au HN\

trypt ophan
aci ds conprise one or
gener al
i sted am no acids

bei ng particul arfAB

ab

bEdierred. However,

nmore of the am no

ove,

CH2 [0032] Particularly preferred am no

aci ds of the

formul a above or one or nore of the specific
with glycine and al ani ne
i f additional

T 7 base Ts deg rereralythe am no
%ﬁéka l?‘-{ﬁlﬁz‘aglgol € a\,? d ocﬁi@{nt‘??}rﬁ%ﬁl tre . roup
onsisti ng of _hi-st-i-dit £qu%I ne ni ne.
CRedi ti onal | y, acidic AlHES | ds may bhe| sel ect ed for
CHagHCHAADash cont ai niisejedmree and such Aci dic ani no
(Gii)g8HEHe sel ect ed fridewdilee gr oup. consj sting of
Haspawt i ¢ acid and gl utjadtiie aci ds. [ 0033]| Al t hough the
C@ﬂ@ﬂ@gﬁp ds are comorlyrcphipwn as contal hing an am no
Jpand—a car ooxyl T QR e ZNCRZCO0H, tertain
; | f —are not
Cﬂﬁ@ﬁﬁféﬁ? Bl ) TR b
HaNGD q&;t_o_am_ne.s_and as ] the am no
 HaNCOEHEELnon- vol atil e &IFWIEI line solids with acidity
HOQCCBasi city const ant|saspatiched the - COOH and - NH2
HOQUBHA hey are typi gadthtpmicasad ubl e i nf non- pol ar
(G@hyemt s and appreci aklwligel uble in water, their
HRQYERYRH- SOI UTT0NS benavgsjydor € 11Ke SOl ut i ons of
HE h—di . Vany of these
%N%&Q@P “)@H GH% L.unbiq:%)g%ih V\Ilﬂ— h—a—predj cati on of the
1 ~ Ny A Al rnalar 1 AN
/ \ ] \¥ | TTULAVT IIU A @ B Ip\.fl\énylai I AT LEAA N
‘/ \ : tyrosine
HO CH;
histidine
tryptophan

-[0032] Particuléﬂy préférred 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 alanine being particularly preferred. However, if additional-
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structure. [0034] The al kaline-earth netal bases that
can be used for carrying out this step include the
‘'oxi des or hydroxi des of cal cium nmagnesium barium or
strontium and particularly of calcium oxide, calcium
hydr oxi de, nmagnesi um oxi de, and m xtures thereof. In
one enbodi nent, slaked line (cal ciumhydroxide) is

pishieet bad is i@ﬁ&ﬁkheﬁ@eﬁfabl}ﬂﬁs afinotdeRt ipadasn hmidmtle%ﬂ 6o the
uses a mxture of a car boxylic ?m d an
CZOUR CHISKPNS ﬁ’élugw@alywnskﬂwms Ardgtiopal ﬁaldlé’rﬂ%‘ﬁe gcids

P B RO i IR B Tl M B T Bl R Al e

nelateddase thergrmgommishmglofaasﬂame deid edd ghutesiec seids.nent  of

oBHE® o prAMua® s e e ot SrBORP s EuE o PR A on amino
PERES BEEa rbékyE gf&?XMLN@ngH éHrﬁfrﬁﬁr@Bérﬁes @o@?phﬁz@ic%ﬂd

car boxylic acid | ene coI
befieinaeed dretrios conststenCith dhicatrecivis bxam @udcamﬁlaﬁ ta ammes and

crato By SeyEne adhol i Rl TR Bl AR Yo R B aciciy and

abdsithty Renseaitd Powiet ele JCROH ahd ONHR gmu@g ftﬂéy ireagredllytifsoluble
an organic reagent. Form c acid has been found to be

damonraskar splvenss end appicibiasnleble gy der terrequenyy soktions behave

t ﬁogﬁlkeggfugggg % ustﬁg}/é&ﬂggsa (b; flg%ﬁ !dﬁ)g tqﬂm{l%g anﬁ:S/tq B observatmns

propi oni ¢ an
gdry carsistent séthegiredi cdtionrof eicdmphien ecid hydog a upiqop yl[;mm ion
gl écol and butane-diol, particularly butane-2,3-diol.

%‘“&ar boxylic acids and/or al kyl ene glycols may be

Udesk]ei t h%e%lldﬁﬁhé/ eftth m&amﬁég%ﬁtscan IBE %Eé?f ﬁpEMﬁgbhﬁhls step
acid’is enployed with ethylene 1 glycol

amdvé¢ theioxtdgs elshsdrozgéafsblfﬁylcuml, amgdssmaybmusro ob strontlum and

TR s SRl BP0 o e B0 and s
Pheredt gh 9nd BRYEdinRnt) sBRed HRk g;awuﬁﬁ hy’&bﬁf(‘l%? RpreBaed.can

be enpl oyed as a cosol vent. These hi gh nol ecul ar

Vv@%ﬂt al Eaaprosessraf the pra'ﬁe@htnvawwnmsmm@aln@m@rczép@
SAPIANRL R0 End G GRRAN o P G AR o b

eﬂm‘.ltlmd of thatallalin®leath tial b&e@ﬁt}f ﬁl@ mkglpheﬁol 0 Itﬁlats Beéh discovered

ggles preferably, f rom ahout 1.5 nole
pdmpraved metal pasaiBerrperagon ndrodiged oprle ﬁ?fgmeﬁwféb%reavltmg

3%1{%2’{21%{1 R%)P[%g!elf‘c c_%fn t%Lalﬁ)(ﬁl BQ‘PBEO ebé%lﬁ%f\;}'ﬂ%gﬂégg actci&ll bl%meé;ﬂs n

‘ghepiesince oﬁa earhty}kylinemm]n pieferaiﬂ;d, 4 Getol Thlcerbokglid acidivithlayC,-Cy
aake)]:leenrerg?ycoll SIt is I?eth%%cf that the C; to C,4 carboxylic acid with a C,-C, alkylene
glycol promoter system may act as transfer agent, assisting the transfer of the
alkaline-carth metal bases from a mineral reagent to an organic reagent. Formic acid
has been found to be detrimental to this procedure. More preferably, a C; to Cy
carboxylic acid is selected from acetic, propionic and butyric acid; and the C,-Cq4
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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hexanol. It is beneficial to use a high nol ecul ar

wei ght al cohol in the process because it acts as a
solvent and also forns an azeotrope with water and
hence affords a convenient way to renove the water
generated by the neutralization or any other water in
the system by azeotropic distillation either after or
peBtell Y yatellisbong, hitares Haaibboylic abids thiyisoed anplbged and
wei.ght al cohol may al so play sone part in the chem ca
r pres T BVENS MR RERe he sense that it facilitates

ﬁ g@g Ff movay, BhiuhfEnviRl @d gfo&nd%alcﬁ Imix G Bﬁﬂofrllagerr]st above, a high

on, thus pushing the reaction to the ri
t helacelac weght dlarel canbe enjil@B]as TwesdahthYhiese dughpooleatlar

of this,inyention js a - | de e. . Accordingl

kel Bsepeat sP8ehGnl pipnend s Gangate ¥ £ 8 %atbon
ageim| slefy oy 9 td1PRABNALSRE WKen Siiyyal BRhNEdRel is typically

2- et hyl - pr opi onal dehyde, 2-net hyl - but yr al dehyde,

3emplobigd atirumylenthieteyad dronpaigutiy. Ave Ryimelas pretiradnyiten about 0.6

3, 3r di met hyl.- but yr al dehyde ent anal .. and net hyl
<t T e e 0 85T RPN ot er

f pioled fadtsiRnolc BXReMnEs bf sifablalidabl declide Ryabiol-gedasol
many fornms _for exanple as a solid, liquid or gas.
Pidceyl@lnohel)y2-pihukgxanel, ad thnller. oF sripdary geeferad e B-ethyla
spli.gd.it ¥pi : : WAl

¢ Rglalot A0 BBt o B iR ALIch G R ALHE) RO Al Moause
Titlacx ane savear ysad alséd forms a0 biadtropy witk veigelany éehoetaffoedsane

is the cyclic trinmer of fornal dehyde). However liquid
fmatgméogﬁmﬁ%w%gmﬁrwd%%e SRYFaEeT oo
S@hidf inans sﬁs@éﬂﬂ%‘éﬁe@t &Hdlﬁﬂ%’%ﬁ}ﬁ eit IRk ﬁﬁér%%gﬁrably during the

sonetines in ‘nméthanol, in 37% 44% or )
f xactind divy dishooaleerd arwtigld nicobeleneorismplay servegart frothashemical

P ey DB LA B v

g@finghths reaBtic; thalk phainel the SeaPlidrPO SRS GG i rhactidhlkg i,
addi tional polishing steps |ater on, t.heﬁgartl cularly
pl083Tr r ed Thsatdehndarpmponen op Siwinyentiongs p 5 Srarldeliuds, de.

. C g and
OO A e R A L e ol Ry,
sprapionaldehyde shutyrhldeliyie, 2-hethyhpapiyndileh ode 0aRdthyledbnbyraldchyde,
typically tq e .ot her al dehydes nake up no pore than
ThReR-PHeTHRRb . ot FRIUBR e TafP g6, 5.1-dBasy raldehyde,
SRR} R PSR pER BRI, SRUHUARE ¥ fopmaldehyde
néoxipones. &Fbriadldsiydb&mkdsblaustimngrfomhddal exempdans dsolid, liquid

g%f,gglﬁ, ngﬁ'figliilﬁr?}? B%Lf%]eaggpn%gfggpaﬁgglygg ?wﬁiclx ?sr ans%lli%emylg/igﬁly a

powder or flaked product containing the equivalent of about 91% to 93%

formaldehyde). Trioxane a crystalline solid may be employed (trioxane is the cyclic
trimer of formaldehyde). However liquid formaldehyde solutions may also be
employed, formalin solutions (aqueous sohitions of formaldehyde, sometimes in
 methanol, in 37%, 44%, or 50% formaldehyde concentrations are commonly used
forms) also formaldehyde may be in an aqueous solutions. Additionally,

formaldehyde is also available as a gas. For material handling purposes and to
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pronot er under reactive conditions and at a
tenperature of from 150C to 225C, preferably in an
inert conpatible Iiquid hydrocarbon dil uent.

- Preferably the reaction is conducted under an inert
gas, typically nitrogen. Particularly preferred
reaction tenperatures are from 170C to 200C, with

hirhigdize a@lﬁﬁﬁh@ltpéﬂﬁnﬁ%)ktbﬁ%ﬁg of qa@paramaﬂpprefmed formaldehyde
distillation, typica distillation tenperature are

fﬁ@ﬁi’@f@@s péraﬁtw@ideléxde &Hbgraddcdpdes suphbapisetaldebpice shigpeal,
¢ Snd GERAGUEEL o8 brpfRPE LOLBIEITERR I SR dthout i e

bﬁmmgldphydel cottipandny apd @hizallg these Gt dldéhydes mhl&alp memore than

earth base | ed to the charge of al kyl phenol to
?@@Qg@estgﬁa ?a};m ﬁ#@’dﬁl"k%gﬁhenol s; thus, substantially

f | F6e
afl{(yl pg a Sﬂg Aro&ad Ly be%én%&gé{t@%h@ﬁdtéﬁ by &’n‘iﬂcﬁﬁ% the

henol [ts ‘'means about 50 nole % or greater o
t destrad kiklyiphemd) sore puaferablyenixtwes/afiallgdplientls, whhan alkaline earth

d .t f bl t th I
el B chutlEhs ity af 8ot ot Sl ar Bieseptact
apRotdt antdt rbatikd @oﬂiﬁﬁicﬁxs @bt 4 ﬂéﬁlpe@hh'b! bPR&RMAlSOP@se DERT,

converted to a salt. Particularly preferred are
catetardilpih ananerg Wiplwéxb&ﬂ lgquidhydreenrbon dilvsnh direferabhy thcr reaction

py.ef Wi ar hen

s ShEAgR TR R B PR e
Offperatliey fe fidhKENOPO &0 W@wﬂ&ﬂ@gheb&&ﬁferamtﬂiﬂomng reaction
preferred nol ar Charﬁqt of al kyl phenal to al kal in

ior distilaftany typically dish Pndereserituee HAdropu# 0 e aﬁﬂ;ﬁ at
pé ﬁﬁéﬂ?tgtﬁrgc%g]%éﬂc fresfsﬁrg% f%n%v%%v er%?reach?xpﬁl%l:%s-g%t%ﬁ%ght

1S o act as a stabilizer
afrkqtiopt] @nﬂi 21aAdto225°al destiliakion tdmpesdttrenbeing partiesladp preferred.

I de.for, Linki t h
COHBBRErALoe febisSinmhptts Sadfrer SralphEich i hereby saity
f thBalkyhesbis; ithust S®s@h®df BRhAG 285/ henbSsafts. SE%‘ E%ta&ftlaﬂ

ashl ess base. il e equal nolar charges of | ph eno

tf@ﬂamw&(mhen@l saligmgansahowe’ demple §9 etgreptar of the Ialéwlnhenols have

g St Ged R SabhhoRns i ardRupiE Sl G T Ble spymore
G;lorbﬁgiﬂg; ﬁréﬁér DaYVIold %, 4l Evah iRde BUodt s updlsli b0 R1B19% of the

the de, preferab Iy a_fornmal dehyde conponent_ and

diseR cqpurprigddiormeiatie Rydisulavlhiedfersed are saleiied

ba"#ﬁ?ﬁ nh%?g@ﬁ%@“?@% ik et R R i HL S
cakyipiremol, and algoul 06.168e ibr Breater aicEtlilﬁi@l apoit 05 liclofloneasttnore

St | preferabl 1:0..70-1, 0 of al kyl phenol
r%f S A ot RIS g ara e 20 o1 by ohs g lkaline

S G 0 T A DRIt 07503
[0039] The amino acid is thought to act as a stablhzer 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 alkyiphenol to alpha diniho
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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00 11 It CaCCCH2NH2 CaOCCH2NH2 OH OH OH Line O

OCaCH O dycine 6rC 20-29 Panfonnal dehyde + 0 C20.28
Cl12 [0040] Al though presented as a single product in

t he above schematic, the oligoneric alkyl phenolic
reaction product is a mxture of |inked phenolic

noi eties. Particularly preferred conpositions have

OfcRAkS by tHddbRA Bt th%QildEi\%&e peseably Obrialiéiyae compbi@d and
roduct or highe preferably greater than 40

frgggt%éf?@&ﬁpmfmqm@w anrich pravesdpbiitzaibe ik bheardalit
Cpatipfaly biEferkey WAL BIEAOLE AUDRALN o AL dliiEhyad Bomponent

| fredekf3-€4, pxteﬂa@awj/ i gasser. IICandahck@y bratenisty it €0. 7T aOtdfalkylphenol to
product. can under %procesm ng such as filtration to

r Ewgoldehyds) | Witlg sotfeing baund iy thegryregarding Hripieasions
tﬁlu a;g EMIEREa écﬁxsﬁﬁnbuﬁtl&@ Qg m&a.{%wag&&hs

Sui t e separation techni ques are in the art

and can include but are not limted to distillation,
sol vent extraction, membrane separation nd the |ike.
[0041] The reactions of this invention be carri
%é ft eHg %%CCHZNHZ

Lout in the absence of a diluent, but (fa?
“conveni@ht to use(d suitabfEedil uent ,

subst Fhy i perd or ganbgpdizhd@nt
r al +oi I an al cohel= et he
such tents inc R,

de benzene, tol uene;gxyl

Ccoparaffin, and theclike. Particularly preferre

di luents are lubricating oils which include sol vent
refined 100N, i.e., G t-Con 100N, and hydrotreated
100Ns, i.e., RLOP 100N, etc. Diluents maybe

t ' t t .
MR o0 A o PRERGER ndth atel iR At Sie sebsmptipyhe
t S1efoaferie AlkylphphIR reXctibinl piediicSisal RixeREBT If&diphefdlRNabktics.

10 to 75 weight percent of the reaction m xture and

nBaraclgaréy rebied comppiitions havo ercaist BN aboU R0 s ERENiSTE a three
e L
1@@&6]}35311 ﬁb’ouh p@hrEs pe%d’ﬂb spihenhree ﬂﬁl@lqjhéﬁolicﬁprﬁﬂlﬁft ef h@er, in
t%cre total oligomeric alkylphenolic reaction product. If desired, the oligomeric
alkylphenolic reaction product can under go processing such as filtration to remove
solids as well as other separation processes to concentrate these higher oligomeric
products. Suitable separation techniques are known in the art and can include but are
not limited to distillation, solveﬁt extraction, membrane separation and the like.
10041] The reactions of this invention may be carried out in the absence of a

diluent, but it is often convenient to use a suitable diluent, typically a substantially

~ inert organic diluent such as mineral oil, neutral oil or an alcohol, ether or the like,

such diluents include benzene, toluene, xylene, paraffin, and the like. Particularly
preferred diluents are lubricating oils which include solvent refined 100N, i.e.,
Cit-Con 100N, and hydro'treated 100Ns, 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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conveni ence, and the pressure should be sufficient to
mai ntain the reactants in the |iquid phase. [0042] As
opposed to above, the reaction can proceed in two
distinct steps. In the first step, an oil soluble

al kyl phenol is reacted with an al kaline earth netal
base and an alpha am no acid at a reaction

Ry oA 0hs 43050 AR R B5 73 B B
pobihe ssclidromextureraad atoroprefeaie fratnabeat Helool W&GRE reent of the

undeS| rabl e as the rate of reaction.i undul
aFFACHRABR S %ﬁ@a@e‘ﬂ > BEEpSUBR ISt ﬁ@aﬁvﬁf ctorag %?E? ur es

ag’tﬁib@plﬁ:?i@ W b@lg%g 53006 B Wr highlr. LA HEAR gﬁ‘édsﬁ’ﬂ% i9prefd¥ed for

materials. The reaction is preferably conducted 1h
t bevpniesenarel thé prespirostoiudt be adbaernit e thaidaipithe whaews in the
Cgrtll u@lfarly preferred pronoters are a mxture of a

a 8 ®carboxylic acid and a CrC4 al kyl ene glyco

Em:rpr e M(ﬁfp@é@lb)éb@&é%i&@@h@hE%rocé&dﬁﬁ tiv8 dRRkiasEstdph. In

carboxylic acid, salts of the carboxylic
a&lﬁ dirgsteq aat it @gulde alkpiiphaeg! desreagier with me allglinelcathsmetgbbase

f
B S0 S a0 8 i Bl RN PR B R B
Spreferabdynih the ﬁdngB bﬁi Beahb poecQ: aks withtisadihgle seppyeiss dbdve,

general , the carboxylic aC| djs _preferred. By using
afeattion tgEpFares el bHI°E aa%v%ﬂeswbéwr ¢ eafe pf raction is unduly

L QR Gh@LA Site du&?nﬁg‘g@g‘(%r?%lﬁ S{H‘[leeXe Ltgi/t%%bgﬂéjabogt 250°C

excellent results can g acetic aci
hiaglresulttin tpatcgtadaten offthe maicaiais! he ad:acuerrmq:rakmbdgscquducted in

L e pLAREE o pRuSelfr, i baT i Bhpte. Aoty et plomoters
Mr b wiiigtire Offa @%Qﬂwﬂoﬁﬁﬁ&é&@mﬁi 50, CRAGRE Aol I

-Based on one nol e of al kyl phenol; typically, "about

a)raf@rrtbby ghylsne glyealf e*rl%cbﬂnwlﬁqe@ﬁﬂ@ carhowr:]'bc 84d, seit@ﬁf theCe to Cq
RBIoR0 B0 be Oy holfsd of L ES a3 BuBADoR R,  Fiiisgs

niafxeurpy of sahitabdd/adidsofi uédOfhd silfisQréfébiineskdtine Cdrth e salt
carbox¥llc aci d; about 0.75 to about 2.0, preferabl

prefesably asalepimgsal fH‘ﬁNf@Ief,tllb geral] thy cathexyi
3{ g a(kj)w I%lﬁg g@ét c%flda&gyot%plgm éné ﬁig)gr&QS% Feé?perat%ﬁes may

(hedvimagko88y mﬂph)yed an(hb:k:allem eemhs tdn hmdmimhhﬁﬂngaacenc acid at
| phenol . |In any ev

Zkﬁ@{ﬁ ?gﬁe?%% YW&P&WH%%@ therge nghouf fom 180°C o
g i
afcatbokylin dsadsailso can be used.

[0043] Based on one mole of alkylphenol; typically, about 0.25 to (.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 frém
0.075 to 0.125 moles of C; 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 used. 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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[0044] The reaction is also typically and preferably
conducted in a conpatible liquid diluent, preferably
a low viscosity mneral or synthetic oil. The reaction
is preferably conducted for a sufficient |ength of
time to ensure conplete reaction. It is preferred to
renove water generated by the neutralization of the

al kyl | .. This is ,conventional and. erally is .

o BT AR etind oot e R S Pime PRl AR S acid amd
net drddunZ of Cotd CLRAMMRDEEId ¥seda PRHEENINE ppefdtred is\Wehiim base.
al kanol having 8 to 16 carbon atons may be added to

t K044 r st Thetraelinayis plse bminadly ené proferablycopdustaddn ajcpmpatible
bel . L . ' i h )
ool g Rt P Ao ied Dy B PSRl P RPN i

b ereferablyl dordhondd for b ©Eiblentlbesth of gmets crdues copmdéte adaction. It is

t.of the fi t st i | dt | deh
G BTRSETRH TPIBYS Wear HEPEiH LBS ByurT z%i‘@égqﬁ%alﬁﬂpﬁen%f%ms is
olchSREEAA Gnd BbdefdI8ds a&b@liﬁﬁagg! coftfithddk Bllkﬁn%mmn@,- Gt

product. Particularly preferred’is a calcified
i mewraligdiien. cConyanientiy apighduciecul@re¢ightzdikanol having 8 to 16 carbon

SIS, GORRRE el bR RS BB Bt Rep S o
MR610em288 alsb 6ladslsOm e frmbval fwaa RS ﬁhﬁﬁig‘iﬁb?ﬁ%eaz‘é&rope which

al kyl phenol . The cooling of the reactor may be
f aayIthendveedistiled i ti on of the high nol ecul ar wei ght

I l. . . LS. he. '
CHUBRP VI A  EbURIFRY0 ALE R R
s pRiehfdeadniponér €ddfines hersinepolt@)is sdfellite bBgdmérizeBalified
supstantially conplete the reaction. Distil]ation,
t 9@?@?@ apg Ftlpge\ém%) wihrroduchk Batienlgy aretered ip p salsifisd

. : . iy
raraﬂgé dfa?é #3000 éﬁ‘m.(cgrl’l‘éﬁ}ﬁﬂy,%e %lﬁgﬁ{t}b ‘aglglggﬁérﬁ fsat1ron

cﬁ ow to renove a portion o sedi nent
f pamiaimdldehyrdy wiktea olmegesefd)s o1l &: Wwprsfemblpiromdstieb 1, drd even

o Fbe el Hoim 7 o O bont i &F AkdPhons 1 Te cooTig of the
| RlaBloR Bl Bk S2dPaH Bl a8&RoR BT G %ﬁlﬁﬁywwagﬂ@%%ﬁ The

fromthe unreacted materials. nly, these
c tnaplontsdbernhaataddp drateertion taspeaitiee wineh saubstantiadlyithe same

DPEREb 4 BR Rl s O MIRR S BT SR bR o e
atdaytiqh apietill gioprtpsituily follProBueREvé B peitioh OF tHelHRoBblR Rl or

step reaction or the two step reactlon2 can be
odlkrnp] aadfor wotep af tsaion; Siltratranay fploy togomppaa perion of any

P it B 4100 O AR OR B o
t the two etipt esactisrg tiad fikainaddp ofkBe reaction could be performed and the
intermediate product can be substantially separated from the unreacted materials.
Commonly, these compounds are referred to as alkaline earth metal phenate and are
commercially available.
{0046] Ifa higher TBN product 1s desired, the oligomeric alkylphenolic product
(produced in either the single step reaction or the two step reaction) can be overbased
by carbonation. Preferably, 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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used to prepare the oligoneric al kyl phenolic product.
Addi ti onal cal ci um base can be added at this tine
and/ or excess cal cium base can be used in the
neutralization step. Preferably, an al kenyl
succinimde or .a neutral or overbased Goup Il netal
hydr ocar byl sul fonate is present in the overbasing

T aaetib g&pme&hywgongﬁ%rah@&,b}{éaomspmawI AQlvnSQARMEH B8se can be
_at tenperatures I n the range of above from 160C to

19dxigd at ﬁﬁ@ﬂ@? all/gr expers calsiungbsefcan bapesdtin thegen@alization 4tep.

h depe on. whet her

D PSS PR PR Bt B oyt BE 18 Ba Byl el

C bidiucdrbgsilfonateiepsidnp lrethe spatasiny rc@éudnub@tura gOgabeﬂn@ is
carbon di oxi de through the reaction_ mxtu

dbipisatly cabiciedyt (FEPEraNTeY Wedbe HEF AbRhoNe fr@melr@algﬂﬁé% c,
" RRLHSY 199 19 5000 T SBb A 0TRYRA Dorlh i b b o

uring or ter the reaction.
dirodexe ardighPBe pesiucnis idbarade albmivmierﬂ}ystm medction is conducted by

n ion wth cal ci um base,.ta ver based
pﬁ’&chaere eé?ﬁﬂ*“i“&"f@)%ﬂg BYSCRA 1%&161%\3%& Jhepeaction
affuthirel EX0Rsh dfiQerd aﬂ@hﬁsw%f fIREE dﬁ’lfm?ﬂhlé whaben rea@t% can be
preferably from about to about 3 noles per nol

abWb@lheﬂwtemOPccébxedlablla}tlomdnﬂaexadmmgtor efter@ippreaction.
[ orated, into,the calcium.over ased0| QIer

nend e ol f ool s Eag oy o B vatn
Wﬂie@hlcuﬁrﬁbzhs@ t@forﬁbﬂrufbaéédqrfb&m@ﬁanli it g/paiyEmPlotdd it a ratlo of
Hi gh TBN products are >§/ pically prepared by using

nﬁ?%‘t fram; lotogk melsgs perunels o alkypheialyand h’é@f@ﬂabb’fff%@b@m]? tg

Bty R, S48 B S, Bfe
ohtcﬁihl@ﬁhlphﬂﬂﬂerlﬁseﬂ eliyputtierie. sk yighedolipprotiest phlvwdds.fér 4 0302 to
1 nol es of Foc‘i’t{%Pene gl ycol . As noted above, all

clgpvieight xaf WS 9 aforapplf7 Y f o High THY @a%fameoare
p{yﬁi%'éﬁfpl% g Bﬁﬁﬁh%emyﬁnomeﬁg@ﬁgﬁggg? . Ié‘ylgﬂéﬂﬂ gfatrb%t 1.5t0

formtion of t ['tgoneric a
i % am@nah@néﬁampbgam eﬁalmut ARve aenbfcmb]arﬁ)ﬂ toplr mples oif carbon

T T T AT

baR@ed gikcdle AdddRE abbvd, B oP&ﬁreQé‘éls Bﬂcﬁhﬂﬁse dRPalkylene glycol
neutral i zati on reaction mxture or overbasing reaction

riceded © nypdice ﬁéﬂlﬂlyT%N@mle@bwmel@dquuﬁng e formatiqroof the

VBB e R SR Phee Sl B pa By
Qﬁﬁp@‘i‘tl@ﬁl bt ihie @b pafcessas. kT&ﬂi&ﬂIyObvhel{te@ﬁahgﬁ_ Sl'BNlﬁlloldﬁcts are

t he. process |s conduct ed under vacuumup to a slig

p@eég% peortiqn of the gaician basswHbbrpddgd fry féﬁp&%mn&@emﬁ%
aRahidfoh ‘Peagé& AR 2 %%vb%u?g f98ion mixture preferably 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 conducted under vacuum up to a slight pressure,

i.€., pressures ranging from about 25 mm Hg absolute to 850 mm Hg absolute and
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17 preferably is conducted under vacuumto reduce

foam ng up to atnospheric pressure, e.g., about from

40 mm Hg absolute to 760 nm Hg absol ute. [0049]

Suitable Group Il netal neutral or overbased

hydr ocar byl sulfonates include natural or synthetic

hydrocarbyl sul fonates such as petroleun1su|fonate,
ﬁrgﬁl gsa (lé(;u ]Llalﬁ %4 (?GI‘ %(ajc a;no{rarlc uce Cl)'lal.nfalgg I%tB gcgatpﬁgﬁlileric pressure,

p@lg\glaﬁo@ﬂgnh 20em Hg%eolamlté Gﬁ@h@@ngaBsde known i n

the art. (Unlike_ phenates "normal" sul fonates ar

ndQR49h|  anduitpbiecaroyp dl mepbnquirgl erpvadased hvidggearbyl sulfonates
:Eﬁﬁ!ﬁ%ﬁfaﬁﬁal)or %-grg %}ﬂﬁ@g;ﬁgﬁ%i silfoRies méﬁtas Hgt sulfonate

I cient nu atons to
S Hymmtﬂ:tiby mlkyletbdlaeomatic ssitfbneiése or iphbis aﬂfo)aates blezh as those
ydr | east 20 bon at
it el Rebulear ?’Eh%%? sulfongfss afecwellhagyy m the art Wik

alphéﬁa?ers O rlaf" sulfM%ﬁEs RE bR a8d hidice 'dx%ereﬁh%d GRhChdtial

magnesi um or barium sul fonates which are aronmatic in
C Ia'alﬂa@tﬂeb Tiedyidrasalbiybgmup sust nve esulicidnd nathbgr afsedpon@toms to

S P LB RSB DS R

t hRstP0asidn aRiRCaRISmaf Be ir¥RiaGaby AMiphate) 816 usily alkylaromatic.
sul fonati ng al kyl benzene. The sul f onates can

oplasbprafarspd e us erdpatedemy wagriesiuen orhagumctorde wigich are
T oﬂaﬁ@ﬁ?&mﬁ%@e Sic (%fo?xa@? QUL Pé{) gﬁ&éﬂlw g%g)y e R0

excess of a or oxlI de
anplerbzlsﬁngdf}dtdeylngalﬁebmimtihn@asﬂﬁ soluﬁajls'sl um hydr oxi de or

t | d t |t du
CHSBhe o SRR R SERDEIPT bisd 4, PrroDLDcoRh s (i byigpared
t B? fs%l?] & fing ilkﬂq;eﬁ%eﬂ%e the @J%lf&fateg\éﬁﬁ Qﬁfﬁﬁ%ﬂ? yé 59&95613& ko yield

e 1s enployed rom about to 20 wt
r ploduéty baving Totel Bas!thph@mup to ghoetf @Oa:hrlnyorf: by mtldnbou pfdn

to 10 duct t end o
et o (opp Tiareh e PR Sl Bty Gy tioxide,
f CaRIRhyROSde bHekidS B tRE mEEtQuBintdnly e mAG 1 iprodice the basic

over based hydrocarbyl sul fonate descri bed above are
esyssedsed sulfonates.act i ve because sul fonates are

age SYE h _for tion
C[OUSER, o 07 R PR Y Bt pB Do ietlafin g grocaroyt
aflfonple énahsisyed 4Gma) atiut €620 Wy el selative td theuligfphanol,
Goup Il nmetal neutral or overbased hydrocarbyl or in

cRiThrablY frew abaet ki 1hwt n Whete tia pradnct isrntendrg dep agditive for

SR S AR AR PO b o

overbased hydrocarbyl sulfonate described above are especially attractive because
sulfonates are advantageously employed in such formulations in conjunction with the
calcium overbased sulfurized alkylphenates.
[0052] Alternatively, in lieu of a Group Il metal neufral 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 anhydride with an
amine, preferably a polyalkylene polyamine. The polyolefin polymer-substituted
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reacti on product of a polyol efin polyner-substituted
succinic anhydride with an amne, preferably a

pol yal kyl ene pol yani ne. The pol yol efin

pol ymer -substituted 18 succinic anhydrides are

obt ai ned by reaction of a polyolefin polyner or a
derivative thereof with nmaleic anhydride. The

s seeinid smhadhidedrarsiebthines bphdasddtad al polycdefat gyt ot a ddfi@ative
ami ne _conpound. The_prﬁgaratjon of the al kenyl

sHiersof ith gealein gahydeide dBs sycemesrnhydinde @Pm@aﬁ{lﬁd {sfgacted with
a . X - . . -
5t pgiCeont R SEh Sparahioh ot AL ol MR suchinisiu it boon desorbed
i maoy pueaingtic her St firyexambly Vit @at. Noky3,39G08%; 37 18i666sand

a I ed to be included within the.sco of t

C a7 SO i Otited ik S8 nSrktelly ey e Rst Alkg
akuesinithides s iimtbRdednd w6l frictRiell SvitaY thY Sehpko® McABrm MAIKaRE
preferably polyisobutene, and is obtained by _
p#icoyinide|. nﬁmﬂk@yk gioap eéthy.alkenylsobenisrrahydrolegs detived from an

f l l.kene. whi.ch can. v i.del in-i.ts

e, PR BRI RGN, 3BT et el Gieing apatons e
t Rebipercy & fronie d6tch frevidieereMhicl dearyty wildBsiiitswefiposifions.
t he succinic anq%gride can, range from 30 or less to

25l yierags mumbgy efiragbonagans injtheypolyatisene and deaggehe alkenyl

a r i . f , .
b or I bt R A000BL B2 403 038091 e v
pesulpog yahbanecnapd molecelaniveight @fabyeut 400amiedh oaB, 060 of more.
| kenes havi ng. a_nunber a

out .100, with the pol er age
Betigne RETTOUBP RSO BB E B b@ﬂ@ewle%ér@ range
Prsthabat! 0 to hhsuraye W%@M?ﬁkeﬂ%ﬁ h&AhS 2 AumBECRrdeR vid16eular
pol yal kene nol ecul e ranges Trom about™ 60 to about™ 90

aweightod ahouttHdP to abmrt GO0 ndorqutiarably ithyvveragn gember affnarbon

t.800 t 300. . Further pnf t di th
RO i P phfStkeny alcoite kities PR oeh SR gty hubfber
advieyade nfieculi RIS g c £ RBMBBOMBB0 1d 01308 X RGRhES infd¥mation
reference to U S Pat. No. 4,744,921 and the

- regefing daspreparatipn ooy sucooBwies and:the supeine anhydride

S ERE LA g NS ERARAE LRI RLOSORRE N, 44001 and e
- adfteshceociedhiarcia. t he hydrolytic stability of the

ased _product and may be simlarly, enpl.oyed.in the
%@éﬁm &5’ Breaererpk preazptiqu Pt ogaﬁbfi%ce%amhgwm s

. _ od. L nc ' oni .
O AR ORe DS Grh IR Bro frfucity AR o fIRRL M hydrolyti
Btabdief theTvethasedprddicamet may be simibdiely @MphyyeRadin thequnebent
Haas (Phil.adel phi.a, .PA d et hoxylated,.

P ity Stitad acabin e Vighiines wed incyds, for example,
GRRRMA dfergsieshchlas 6P thple, k@dhnWer R TR.deR8rk Triton X-45 and
Triton X-100 by Rohm and Haas (Philadelphia, PA) and ethoxylated p-octylphenols.

[1]

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] Either the resulting oligomeric alkylphenolic composition or overbased
oligomeric alkylphenolic composition may advantageously be filtered. The purpose

of filtration is remove sediments, particularly the crystalline calcium carbonates and
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al kyl phenol, preferably at from0.1 to 0.5 Wt %
[0054] Either the resulting oligoneric al kyl phenolic
conposition or overbased oligoneric alkyl phenolic
conposition may advantageously be filtered. The
purpose of filtration is renove sedi nents,
particularly the crystalline cal cium carbonates and

19aRt Q‘E{)lubféstﬁ!it&kﬂl? L& B{ll%{l%sthg %fﬂﬁﬂng Q{CEQ gjﬂi(ﬁlﬁonaligt other

precedi ng steps tlon paration steps
s sefardmnadiept swlldhaasuhﬂmllawt)ma}abd endeateken mraddidion té Hlration to

iltratjon to .renpve the water g reactlﬁp, rﬁggve
uﬁ‘?‘%%"é‘tt o VAL of Ao FRIDOYF Untpapted Fstantsapier i erisolate
P @ﬁﬁﬂcﬁlﬂl‘l? "dleéiragﬁgdlf BRlefc Qﬂk&%gﬁﬂic%oﬁipﬁﬁﬁcﬂhﬁﬁ‘ﬁg présent invention.

conmpounds of the present invention.
LUBRI CATI NG O L COVWPCSI TI ONS [ 0056] The 0| I - sol ubl e,

oIS HP PRI RIE T FORERE s cauct

CQUUBeEi t i OThe Hil-eslubleCoitpyrdcrie alkyRtesdicyirodiddiid calcium
inventigon are useful lubricating oil additives

i ApabeseAgligeperss dikylphiolie peduciromnogitinesy s ssdibyitea progess of
t hﬁs hﬁgﬁﬁoql éﬂ&ﬁﬂ'l br?c%tlﬁg) laﬁ(ﬁn%sqi\gfgéﬁéﬁ%dt@ﬁ%sztltihﬁ{)itﬁht y

reserve an Ion O ess
[ ﬂﬁmgtenct},gpmpéﬁlw tottbe lubgicdtingroilcatwebigasqirbvilling fan alkalinity reserve

co osi tion, n.enpl.gyed. in this the ann nt
g HBOGPR F &%F Base vy Ogbmarfen%u&@i m@ﬁ bibrig
C @659?&415619 haDasslolELmER %ng‘ thelathotft (‘ﬂtthe/ ‘bf?fsoluﬂxlet h e

total |ubricant conposition although preferably from
abbgﬂm@‘xct akdphanpligpuiduttrempbsaitiah rdngby frammbout 0.5 to 40 wt % of

Such lubri.cati.ng il .conpo it' re,
OGR! s BFPosi il B B SRR AL PR e ofghe
| fotdaibrivanedaipgestion] 808V bRtshg loulbhmpatitiss £t hiseful in diesel
conposi tions enploy a finished Iubrlcat|ng oil which

rrﬁ%%@ gisalineenginagd Piel aaiemanaq erggicsde | ubri cati ng
|
L‘porggere?s pﬁlﬁ:ﬁp UBFIC amég 8‘? gﬂ)xﬂﬁosﬂ%for{% é%%:lor%a ﬁmgﬁed l&b c)atlng oil

pwh;calrl(w be difgilb acmyltipiis, Mﬁltfg‘i@ﬁﬁbndﬁhﬁ@ ysilseme prepared by adding
copolyners styrene-di ene copol ynmers, and the Iike.
Siseostty anfleyi(¥ Depwaiersy L ypiggt Bseasyy e Ampsaypssiage polyalkyl

S HRES A i 183 BFd1 ERnE b dth
properties’ cagga%’tsp‘cr) e us&ng }'rrrl? sUc%ePor mul at?lﬂ%rg‘.ars, andthe
[ Bios S3o-giiked Ididpclisma‘[\i’hglpmviers which exlabib dispersas graparties @b well as
ons be m peral, .oil nt.hetic oils of
ve’i@@f BSETRCTHAs&ar alR0 e BGdim sy lopaiRte®e of an
ng‘ BRVELSIAE of n&f' base &P Qﬁediﬁl sHély %Ihﬁ%ltﬁﬁg i¥5Dbe
and esel engines whi ch i ncl ude mari ne
mineral oil or synthetic oils of viscosity suitable for use in the crankcase of an internal
combustion engine such as gasoline engines and diesel engines which include marine
engines. Crankcase lubricating oils ordinarily have a viscosity of about 1300 cSt at
0°F to 24 ¢St at 210°F (99°C). The lubricating oils may be derived from synthetic or
natural sources. Mineral oil for use as the base oil in this invention includes
paraffinic, naphthenic and other oils that are ordinarily used in lubricating oil
compositions. Synthetic oils include, for example, both hydrocarbon synthetic oils

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

tﬁ&l%tollll I %Iﬁ&h OSI tl 01ls % omt ?%oﬁyilngxgiawan of |

exanpl e droca

s yihi/leae bﬁhlgﬁér%ﬂlﬂla@{%ﬁﬂ'(pbﬂyﬁtpﬁ%lém61GE)AO§1 Y ifrogh HjRieocarbon
desired viscosity. Hydrocarbon 20 s%nt hetic oils may
i PAYthgsis procsduies HipE earben monpxide andlydiegsmaasss such as in a

PENECTEAAR . S SO BT b i o

syiphé ebﬁas harvarettio p&@ensmtgltyaﬁmmﬂp neofuldee frechydrogenated

UG ART RO RBRER CE 0 Al Msdins SHoRESI ettt PiEvase, allyl

PBENVERE S Pho eﬁh@&%ﬁ?lsﬁt‘,ﬁ %dlﬁ@&écﬁ}%éﬁ&lepéa‘?ﬂfer used. Useful
Vi scosi ty speci al useful arée the hydrogenated

| ssqltﬂnqﬂlmbﬁegsanéud@thgfest@@ of momfzarm)qozha aaﬂeammpolswlbpmc acids,

1-decene tri . Li.kew,se,., al k ben enes

CESERTpbh fRfonc M a Rl TR EE5Rng 4R affatey
Usdibatk, pesitaBiytaitblae®sdapioate, 8C-UhgTHeRA Rfiagy, ﬂllﬁfrylsebacate and
nmpnocar boxylic acids and poly carbgﬁyllc aci ds,

wiellikgs Q@ﬁwbew@rwypm%ﬂ@l Bixgres gfangnel and prcwiw acids and
te%eht%{r]g (%chg ?@g@é’% gﬂ}grgo%’ Jﬁ%lya[qu l%;l]‘s%a di Fe%{i@gf Ml B8Y with synthetic

doilsare ylse ekefalatRer ceanble thiendsiok eboﬂfmdt Ok toeRl et % hydrogenated
prepared from m xtu Qf ., nono nd di xylic
D heCeng famr b7 Sy Salocihgt & G s UBOHY mibedl ol ake

Béﬁ@ﬁélt@ébr%ﬁ?gﬁ QEls with synthetic oils are aI o)
useful . For exarer bl ends of about 10 vt %to 25 w

%0058l ogeri%!teemesellt-ldmna alspirniates 9 4 hbeboing oilscompobition

90 % 100F). oi |, .mak excel . ent. . ]
-tttk B ae bhtaadiph HERS pefint iaston Sibat EPtting ol
%&ﬂbdsﬁio@tvﬁﬂ cofipAsd a'Rlajoe @iﬂoﬁﬂt SFial baSOBPOFIubIOMing viscosity and a
containing the additive conposition of the present

i Iinen eingnnt oSz additive pernpesitiangropiprisingamedigpmpidhaliylphenolic

V]Is)rgglgcjlstlséﬁ g%él&'ﬁ 0%@%%.?6{1 oq{ og’{egggﬁ(gfphg%og( tpr(liltguck 8%16 pgesent

cianRkint ICORuSEHIRshisl 1Hgri@fing bil goRPoditorivitl komeina dispersant and
product. and/ or. cal ci um overbased o] i gorrer I C
ot Wy IRiRBes wﬂb%wek angoxidatspyigeosity index peproy e as well as other

%%B?)%ﬂts eﬁdéﬁ&allgggcgggs Rl peREPosi tion with

contain a di spersant Wear i nhibitor with
ojpb6@inal dnbhemmbalitsnt, tHedobidiatiyg Dﬂ dexpositisrovfahs pgesent

ﬁ%{é 121?16%511‘30&(1 ér Erg%oar; eaqgvsv efml}{éstlom 5lesef{ulbgggnt Io? L%f) tllla%?nsg low
levels of ash, sulfur and phosphorus. LEDL lubricating oil formulations are

| -.particularly desirable for use in low emission diesel engines equipped with exhaust
gas after-treatment systems that can be sensitive to lubricant constituents. The LEDL

| ‘lubricafing oil composition of the present invention will have from about 0 wt % to
1.2 wt % ash, 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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[0060] In one enbodi nent, the |ubricating oi
conposition of the present invention is directed for
use as a | ow em ssion diesel |ubricant or LEDL havi ng
low Ievels of ash, sulfur and phosphorus. LEDL

| ubricating oil formulations are particularly
desirable for use in | ow em ssion diesel engines

, S _ er-tr .
AP e PN, 850 Sl SRR ST,
LddDirgerdcyland cadrosien mriopertienhide itithasantfe tirhe privekentompatibility
inyention wil] have fromabout O wt %to 1.2 wt %

aWHD exhaysh g3p BT raimeRt syatetBs-0. 5 wt % sul fur, and from
a@_@@i] 0. 0 WEDO fu®ricd di‘fco%gﬁ@iﬁ%ﬁhpfﬂéﬁ)rcséﬁﬁﬁgerﬁbh%ay
things, the LEDL lubricating oil conposition of 21

t leyye plloe examiplé, ihveefollowimgmoopoderss:i npr oved oxi dati on and

deposit_contr ol ood detergen and corrosion
Popert TEET i L7 opsre Lot ubicafte BReRi ng
cypat firdth hbdut 0.9Mvt % 8$hAUBof dRsolRbingFic hik§BhERdlic product of the
systens. [0061] The LEDL |ubricating oil conposition
oITeYeHBINEeEWENht | nvention may have, for exanple, the
fall ow ant. s; o J+ Or Tali .a base oil
R R e A S T
vd) % offorh Ao 0i50@NEItb €. lakvkyd qfaekadtiode pine ddiophbsphbie;
present inventi on; cé frq)m about 1 wt %to 12 w % of
) | edtam bt §ivdpa fa 4AtWt ‘@)l ot lgtst appeideion ighiber o 1. 1
% o I Lt by s 2) from
about C%Oﬁb%f tg ?tz’?g& \1/\1%%9 gfété%’ﬂsf’&e}%gftﬁ &gzheﬁgl;?lgat ion
ighi bifram abduf Ofwidintabdwt ‘Dot 1945t ane Visvbsiy infleaimpreast and

e foaminhihitqr, froom.about .0 w.%to 10 wt % of
%) 28 e Giedh s 05 wbdkS pRpiivgbe” 1y from
about vbhetdin %ill @oMpSsitibn SBnPInR aGQRAN 2B cOMeht bR b&f 0.1 wt % to
wherei n said conposition contains: a total ash content

flr Dt Hbrshitas determimed py 4STM DEGA, fhora gboud §. Wevietortd Adawbip
AS|: f rom ut 0, %,.0.,0.5 w % sulfur,
an (ﬁ/ﬁl’ r%)lgcrynﬁg%oabg uto(i'"ggw&ﬁ %Qf’]o‘»"‘,% ./ %PI}BFP%% osphor us.

([0062] Thehalisue HonuTatic hanals@ye aliablel¥or Sddiih aldueal 26 fueled
use, in natural_gas fueled engine lubricating oil

CHES dybricating eikcamapesitipas a3 et autemajivgwith shecogyes that

| Eaﬂg{r‘noéﬁg tf%ffﬁltrl)a{t%ﬁs %ﬁ%@k?ﬁfg@?e#é@ﬂ&% W pgxg:?:trl]tgif '?hel §3&ast one

erce one
cirtchdithadphesphateend dd ndohavetthdashesul fae oaplivspBetbiisdimiistions as

0sS rqQus.limtations as . .
% ovcf.) h&eqﬁjbncatmg oﬁ compos1t?ons are produced by blending a mixture of the
above components and the finished product produced 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 components.

[0063] Other Additive Components

 0064] The following additive components are examples of components that can

be favorably employed in combination with the lubricating additive of the present
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above. The lubricating oil conpositions are produced
by blending a m xture of the above conponents and the
fini shed product produced by that nmethod m ght have a
slightly different conposition than the initia

m xture, because the conponents may interact. The
conponents can be bl ended in any order and can be

bigBges. %es&%gﬁ@tdfgﬂﬁn@és a?@ﬁ%@ﬁl%ﬂ tt(?ﬂluE;lQQ@ ﬁvle gt gt
Addi tive Conponents [0064] The follow ng addit |ve

cowpmmanbut thﬂearenamteaéefbtb lmmbponent s t hat can

bl in c t|on with.the,lulQricat.in
LRHSED Y (ARl pishe S i léweglge@ﬁéf%ﬁlw s
Ofnoaﬂiétiwﬂﬁﬁh@ro@%&ﬁ@wnq%nap ahd hlkeyl sbRitieddRmesdeidd with
i nvention, but they are not intended to limt it.

[WBS?]CI ,Aikenglrﬁ%@%m@ﬁf@bersant s: al kenyl succinim des,
aldh [ dified with other organic
an unds d}ldqtg ll;!igu%:m nimdes nodified with
bi06T] aci dl,) Pdnlei’fcﬂmyﬂe @eﬁﬁld) bﬁxd@ﬁ(ﬁrﬁﬁ]hlbﬁteﬁﬁﬁh -fBjhylenebis (2,6-di-
Oxi dati.on I nhjbitors: & 1) Phenol %/pe phenol i c)

obertehaty BhenoRh. fibishe.6-di er&butﬁbbﬁml)e Aedrbis( Elelély&ﬁ -tert-
tﬁ&prpbl foy) mpﬁétpylgnéoésr(?%@lﬁgﬁeﬂnﬁl;@%m P S0BRNMenebis(3-

2methyl-Grserhphtyiphbnal), 44 visopsdpy Bddnebis( b6 titertgheyiphdnol), 2,2

S PSSR a5 S ek B bRER sy ghcac

@Q’Wéﬁ?@ﬁéﬁé@iﬁ@ﬁﬁ% C}Q':ldl'féﬂ YIbRABMOY 6. di-tert-butyl4-methylphenol,
-i sobutyli dene-bi s(4, 6- dlneth | phenol ),
3,5t bty iy T anoh @ o irncgisboel S URDHOL §-di-fert -

2&1%1 %yla{?rg % pbéf% :l,?,%g pﬁﬁgﬁg dlmethylammomethylphenol) 4.4'-

Zthfbbth(lﬁﬁiekwl %ﬂ%ﬁy‘l}m&lﬁl), Z}ﬁ'&B@bls(ﬂn@ﬂ@ﬂétt@rﬁibu%dphenol) bis(3-
di met hyl am no- p-cresol, 2,6-di-tert-4

dneByh X%Oﬁgﬁetpﬁshuﬁﬁmyl) sulfige, and bis ((3 5-di- tert-buty14-
t thyl -6-tert-butyl phenol
lﬂ}ﬁl? tyﬁllgzrﬁﬁemynet hyIer 6-tgr¥- gu?SFp%enol ), bis( 3-
n{ﬁﬂﬁﬂl - 4- mmlpheynyﬁntmﬂypdwxmhth&nnhﬂb)te}s alkfyiatkel diphehylrinsine,
, 5-di-tert-butyl 4- r 0068] 2
d? Hﬂ@?ﬁ%%eﬂ”@)ﬁrﬁé’i‘i %% Hﬁ%ﬁfa{"&{l& al Lyl ét ed
dopeny! aljl) Ofher tRRE MWt Pdi AR AN %e zuﬁﬂﬂﬂﬁ&éﬁ%aﬂa@éﬂ and

a- napht hyl am ne.” [0069] 3) O her type net al
dhethylenehbadtuttddteiogarbamzite)e di t hi ocar bamat e), and

oo eneRbyRbd b LS AR P52 0S5 ©) -

[0071] 1) Nonionic polyoxyethylene surface active agents: polyoxyethylene
lauryl ether, polyoxyethylene higher alcohol ether, polyoxyethylene nonylphenyl
ether, polyoxyethylene octylphenyl ether, polyoxyethylene octyl stearyl ether,
polyoxyethylene oleyl ether, polyoxyethyiene sorbitol monostearate, polyoxyethylene
sorbitol mono-oleate, and polyethylene glycol monooleate.

{0072] 2) Other compounds: stearic acid and other fatty acids, dicarboxylic
acids, metal soaps, fatty acid amine salts, metal salts of heavy sulfonic acid, partial

. carboxylic acid ester of polyhydric alcohol, and phosphoric ester.
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[0070] (C) Rust Inhibitors (Anti-rust agents): [0071]
1) Noni oni c pol yoxyet hyl ene surface active agents:
pol yoxyet hyl ene | auryl ether, polyoxyethyl ene higher
al cohol ether, polyoxyethyl ene nonyl phenyl ether,
pol yoxyet hyl ene octyl phenyl ether, polyoxyethyl ene
octyl stearyl ether, polyoxyethylene ol eyl ether,

t i.t.ols Bolel ;
SRS DS RIS U R R S,
np@l@@i}@at)@ane[aﬂ@/}’%eﬁhn@&gmxwﬂiwmmdﬂutaﬁe e&#wi ¢ acid
SORg8] " e Eidenc iive® aprs (Ehaesato Sans Sty Bapposphate

C , 4
R G o e e

( @)Iﬁam misil fiichlerosteatatiof ahbwmmadduphtha!fena bt ypb resinds, a nd

et.hyl eneox ol yoxyet aIkyI et her, and
oDl ERAb e e R R ERRe X 0T (8) et r e
Proagspr e ﬁ“ﬁ?Fﬁ&l(ﬁﬂﬁo@iﬁ@ﬁt ﬁa)ét a¥doﬁ61 fatty acid, amine, borated ester and
di al Kyl di t hi ophosphate (Zn- DTP primary alkyf type &

seborestaryy al kyl type), sulfiuized oils, diphenyl

I
n@%ﬁ?ﬁa|eﬂ§5 éﬂgm ‘F%dﬁ@aﬁ%g§?E@W%§ kg&&gskggioxane
agdlithib@ahnivag) Iatdmm& @xyh0BB¢nupt-drghtié pﬁdsplﬁlorb/fddhfoheﬂes
fatty al cohol, fatty acid, anine, borated ester, .and

ofHeRolgadeapm. mT@@%fﬂf{e@-meplwb‘le& digihalatcrrpide, apage-

sul
S ARSI o B
omymmhmbdenun1nnnoglycerlde oxynol ybdenum di et hyl at e

AoF i . o iR B B s o SR et ot oy

( éﬁlywhéﬁ&gywe bé&%érmmyﬁ @ople@é Udi%lﬁﬁ&é WyataGedisraene-
ymers, et hyl ene- propyl ene copol yners,
SISWreﬂ%CQPS’bQM@ﬁ @0bmgugylnypsandnymemm@ yiseqsdy index improvers.

 RRCT < ST PR pPRabor eafe At e 0T 2001 o

Dporess ant($) Fdfaﬁi TRditos: al®t adhsthRtepoljrderé Qhd dibleti@ailicone

Inhibitors: al kyl nethacrylate pol yners and di net hyl
sPalyeetse pol yners. [0080] (K) Metal Detergents:

Stbll)gﬁir I ze q’KS Méﬂﬂ%térﬁéﬂté %Ehf%li%%\él or %SLﬁquIﬁ%Qé/ leyl or alkenyl

phenates, alkyl or alkenyl aromatic sulfonates, calcium sulfonates, sulfurized or

unsulfurized metal salts of multi-hydroxy alkyl or alkenyl aromatic compounds, alkyl
or alkenyl hydroxy aromatic sulfonatcs; 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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phenat es, al kyl or al kenyl aromatic sul fonates,
cal cium sul fonates, sulfurized or wunsulfurized neta
salts of nmulti-hydroxy al kyl or al kenyl aromatic
conpounds, al kyl or al kenyl hydroxy aromatic
sul fonates, sulfurized or unsul furized al kyl or
alkenyl napht henates, netal salts of al kanoi c aci ds,
nﬁ ﬁ Ss of an al kyl or al kenyl multiacid, and
chem cal” and physical mxtures thereof. [0081] O her
aﬂﬁBE]veSTMhuﬁhmﬂﬁw“héb@ﬁﬂﬂmﬂﬂhmmmtmhyﬁmdhﬂmwm@@mmnph&

n l g toqrgglsl ph%llfnglall'lglé Y?arppsaggé%?rg%tk %{?L%g{n%@tsc%ﬂiﬁsthg Examples
%@ PRI S Il AR ﬂ@&tn% inveMbr (e kot nﬁfencﬁaﬁti@ fimit it. This
wel F-known addi t i ves. EXAMPLES ~[0082] The

i appdicgticanis witérldetheo favet ﬂnese vaﬂous t:hémgesjamlwub stgutieris| thatinay be

CHBRELS B NS B8 O R e P RICR R v

t Shpehdddsdldiak e At ﬂaﬁh&r@ﬁ@;@tanaiﬁg %ﬂrmeqnvermbﬁmab@hm&om the
intended to limt it. This application is intended to

c@bwlnmlmﬁlﬁgéﬂﬁnﬁﬁanges and substitutions that nay
be made by those skilled in the art w thout departing
fromthe spirit and scope of the appended clains. A

f joossler urBlenplandi ndDwd stéfheattivngitbdest can be had from
the following non-limting exanples. [0083]. Exanp §%(f
aP884k ep rAERYE fish glstcagtion ‘@@%ﬁ&]wap\swésﬁd With @Wogpla charged

S STYETOY 195 EEIAR D IR 005 1RO
ad)ﬂqﬂbrplhtéllad) IC12 388 1pienois4 Grant (thV asles) fglyoineat graamoedmoles)
FOTE I e R C I -
C&ilfehtién, h)4§ s 2-ARANEE-A0E 104 g@nﬂsqglé'ﬂﬂ'[éﬁ@% 5)‘051 385 grams

di luent ‘oil, 145 grans of 2-ethyl hexanol rans of

efl33 lgw@s)gqug@fom@giegy@mgl drpps Qf;foamu@gyntqﬁ The reactor was

R DR 350 80 M e

Idarhmpsd eo 2000€ Hin Bihd; HGESR rerhbieal begmqmtabmea 10088 r arrped
to 220C in 5 hrs; water renoval %%)n j ust above 100C.
[l@@%@] Di Qstiljation spmersperdirssaomas LAk ves reasbed. whdfially,

d 't(ﬂBeI é h!:‘a/ ve ?gﬁgigﬂ{/ﬁé tba'g/oﬁ@eﬁsss gjo% Eﬁcy the

gra uaI y to 0| d f oam ng,
t iemperaaireivas bsved tb cﬁevl/btda 180°Callncé Wejz&ﬁi&ablélmbolmmaﬁor at

oSk T . B R v v B
product was cooled to 120°C and pumped out of the reactor. A small sample was
retained for measuring crude sediment, and the rest was filtered over Celite.
{0086] Samples were sent for analysis; a small portion was decalcified for
Electro Spray lonization, see Table 3. The product was further characterized as

- having: Crude Sediment = 2.0%; % Ca= 3.64 wt%; % N= 0.719 Wt%; Viscosity
@100°C = 93 cSt, TBN=124; Sulfated Ash/ TBN=0.10.
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product was cooled to 120C and punped out of the
reactor. A small sanple was retained for neasuring
crude sedinment, and the rest was filtered over Celite.
[0086] Sanples were sent for analysis; a small portion
was decalcified for Electro Spray lonization, see
Tabl e 3. The product was farther characterized as
having: Crude Sedinent = 2.0% % Ca = 3.64 W% %N =
0.719 wt% Viscosity . @00C = 93 cSt, TBN=124;
SI0083 ed %dainplléBI\I:O myo%p['dheﬁmprﬁmmpl e 2 Two step

ion p 088 A four liter SS reactlon
08 1o B Rfeg Cﬁlﬂwesiféwaamfr Wi BirogR fcegreed
OWRABOS %aﬁﬂ. (mgh %ﬁles‘?t)f RlihéR €. %16?151(3899%%93 (1.5&9r§oles)

enol

gr anms 51 nol es) a branched alkylp

g@l%m!ﬁamwdﬂilﬁ@ll@@)hemly&ﬁi gams1P. 14 mmies) gcment? gejos (0. 2 moleS)

a6 fefet et PR TR ki 4D o

oam%ne@lnnlzh exanQlf,2-clbAhetans 266 g@fd@)df%ﬂﬁ]l@ls)gmbl &2 drops of

drops of. foaminhibitor, The reactor was agitated at

smlﬁlwbﬁ%rn dheaeastoriwrs @stisted at 890 rpy and maladngd; at A dgd psia
T, t o
it EREE HEBAR el 00 235 Syt

alhegd® QG il:@lVe 10(BﬂC The @&sinbhf wey hetdiat 1908C fort hier. heat er
\Aﬁégﬁov\ere and, 170_m s of room tenperatu

yl hexXaifb PRaBRurphebeser Weslorreds axdch 7ymlsiof room
t ha?&ta%!ré yA %tbg/mgﬁano_m&%s plrbEdn®o %?ea%%?lv%g%irﬂ%a;t%ﬁﬂp. The

it could be safely opened and 77
rmiXéls‘)t “@S ctpxdﬁéfoo’m‘?ﬁl sd ¢l decoaltiidedsafcThepantd ppd 77 gmms

pl-a or ed to_ 2 in 2.5
HERTGE oF Rl ot el PR e T B TR whSrepigd. Pt e ractor
absmmpad fo 22@nu{w5rhr§ QAoRIBMERY rafpdRd $6 BEhEIAAM - for about half
[0090] Upon reaching 225C, distillation was commenced.

hquatqgrevanaewsﬁwm@m be applied very gradually to

exc he ure p\
Zﬁ“ﬁéﬂfiﬁ ¢ bphHfachBR 725t et 0 GETRERRAY SRy vespum
riedaé bd§ a;q:the& 26 erndhallh ewavdid Bﬁdemvel\balhﬁigd ahdtheQerbpdititure was
t hen é vacuum wi t h ni trogen. The oduct was
colgied o ) ta SeC rﬁanfﬁmware@g%e to holdkih® reasior et 220RC g about
S i
P SRR 3 Hhht o IE AN i ofUEE, TRERARIL v B Uholed
de rlﬂOTCbzndemlarlppd iog{ ofdths naaktor. pArstnaﬁrsaM@E wiesaetafricflifedmtanring

EI e 8“@%%@[“}?@ %ﬁtﬂeﬁ%‘,&g él?te . The product was
_[0091] Samples were sent for analysis; a small portion was decalcified for
Electro Spray lonization see Table 3. The product was further characterized as
having: Crude Sediment = 1.6%; % Ca = 4.0 wi%;% N = 0.739 wt%; TBN =
132;Viscosity @100°C = 706 cSt; Sulfated Ash/TBN=0.099.

[0092] Example 3

- J0093] 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)

~ ofabranched C12 alkylphenol, 114 grams (1.52 moles) glycine, 12 grams (0.2 moles)
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having: Crude Sedinent = 1.6% % Ca = 4.0 ww% %N =
0.739 wt% TBN = 132;Viscosity @O0C = 706 cSt;

Sul f at ed Ash/ TBN=0. 099. [0092] Exanple 3 [0093] A four
liter glass reaction vessel was sparged with nitrogen
and charged wth 395 grans (0.94 noles) of a linear
C20- 28 al kyl phenol, 395 grans (1.51 noles) of a

b I 4 {1 I

CHAE A, P Ok e R PP g v

gdidwemit 6il,. 129 £61)2-etal b examo ) A0  e880:ngrodyoe] add Adidops of
6 gharhes)2-etalibexumoh) P60 grantia) o

Cp\lg_r_pll diluent oil, 120 grans o L. )

ot HQb nbhe 1e30ter WasHgalgd aks %éﬂf&%@&lﬂ% 14.21 psia

d oA -PRALDI : . it

SR sk 0 LA oy AP TIOT etk et o

Thegah gusp abatei08°CvaThe mapealdy tvas held@t 1H0°L: 6 Lhirr s; wat er

| b just 100C., Th hel d
IBEC ¢ o5Ra e Rop e SRy T lomer bt 1 s S 2adiay
VRSP RNRE ©Chth ARk aRdiQvA¥IpainPEd RO Me rbRARSHApstisealtic pump. The

ed’into the reactor via

2- et hyl hexanol was urrﬁ )
pRitetearasicocled Iﬁqa?'O“fE@ thatiieoukdbanasely optned and 97 gEo
t i 0 e .S I ed a 9 [ i
rioapbishY Pt GrBie Bl ARELC A gte B} Rk th resctor
I epd REHEd ta2Z0°tR Q. 51eq b thatwas rahdgi iedo be h2ldQit it 872fbabout half
his; note that the ranp _had to be held at 187 for
albhaur fpreveny gxerstive fogMik%&vent excessive foam ng.
[ Up . DT .
995, 7 OrdeERA04% gl eBth RS, T90IRR S8
alvegli td be xpessl weey fradumliydo awdid exdvssitve fopaniag, and thegemperature was

al | oned fall 1to.180C. Once we able to_hald th
raleRieito Gl &3 5be Grancing o 254  holib i drastor of 2876 i sbout

t NB8a, R Okad YEDRIER, Wich BrdXetvhQaRR withHrdeRdURE pWRBIct was cooled
cooled to 120C and punped out of the teactor. A small

stengPeC ardpyrapes avwt df the reagtons drimedl sampleeasisthinadfor mgamiring

the,rest s fidtered r Celite. [0096] Sanples were
scerﬁ(fle Sfegwéﬁ’awg%ﬁe“gv %‘%ﬁﬁ"r‘fdp"a’ref. SWGWas decalcified for
H0696]r 0 SiFanipldstrg &int it afil§sid;akintl BportlBewRd @sbdlifiodasr
further characterized as having: Crude Sedinment =

oo Spray lapizagionseg Tabie 3 The wodusitvess hyithes sharasteriggios C
E;(aa' i gﬁlsze[sgggg 124 0%)8” (Ee?‘%t%ce%ril Y A:'é%) I’TIB;[\!)_'%OQ%% [ng)cggi]ty

A four dss redctron’vess
vad 06%0a+ et c 4 TBN=119;diated 7sho TBINEI095.

[0097] Example 4

[0098] 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, 12 grams (0.2 moles)
acetic acid, 144 grams (1.95 moles) calcium hydroxide, 1100 grams of a 100N group I
diluent oil, 120 grams of 2—ethy1he§;an01, 250 grams of ethylene glycol and 2 drops of
foam inhibitor. The reactor was agitated at 800 rpm, and maintained at 14.21 psia
under nitrogen. The temperature was ramped to 190°C in 2.25 hrs; water removal
began just above 100°C. The mixture was held at 190°C for 1 hr.
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with 395 granms (0.94 noles) of a |linear C20-28

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

cal ci um hydroxi de, 1100 grans of a 100N group

di luent oil, 120 grans of 2-ethyl hexanol, 250 grans of

clgishene dlagon 30 e degas sl 1%Jepeﬁnzﬁaﬂmo%fs%ﬁcm¥ﬂe

r was agl d ‘mal nt'al ned at
1temipbrapgt 3-cthytithxanalivias pgmped ﬁin@ﬂteea@ecrrahmpmsm panpethe

to.190C in 2.25 firs; water renov began t above
1BoureTYas cppl 25 th °fse thdicpould h@i&g@l! gpere ﬁFé % #4099
Aglt.’ﬁlr mteﬁ d&%ﬁoﬁﬂﬁieﬂ?&[ LldcdePhd QUGIE bas ?é])‘ﬂaclz Qm@tﬁe ﬁ%ctor

room ature 2-ethyl hexanol S punp into the
r was:tamped rtcaZZK)é i 8 t5eirs; notqihatrihe e haditrtbe ﬂleldwaé%"d“or akbut half

0 /0C.so t it . d.be safely opened and 54 grans
(?Wrﬁ%?rggﬁnq Fceﬁ%{?’%#’&%ﬁ dehyde added. The stopper

V\ﬁﬁ)lmﬁp' aq@shn retdlida 12 57 € akitAlatioaGs E&ARRACI0 12801lY, Facuum
hi's; note that the ranp had to be held at 187 for

ab%fhtp beappliedierheradually tp pevd grcessive Samieg, pad Hierigmperature was

[ 890%93%]1&0 dﬁpﬂﬁn rSﬁ ?ﬂ& \ggérgre a%'l%ttocﬂ ﬁ(ﬂhb 9&0‘(@%& 220O°C and about

vacuum

gI p@iw,aizé beld ﬁ)rMhldtlﬁﬁ bﬁﬂ@lv‘ﬂaltfr@@ﬁﬂlﬁﬂmg’bﬁd 'Ihh @roduct was cooled
tenperature was allowed to fall to 180C. Once we were

als1 ‘@0t apbpuempadeont ehibe gractar. Aomellbsampintet reiaiged; fgr mgasuring
h&h8e {edfmdn, 2nll’ elﬁms@%%a%mumew th nitrogen. The

product was coo and punped out of the
r gat0dr . Aasphdsiwesasgol ﬁ)r\aaa;lymsgt&mékbdm:nn weadasaicifged for

c edi nent ,. and re | tered over

rBls58n S ittiofrie ek o Plge Pabtuel upStttaciifhg 5 havid:
peﬁidb @Edﬁ%‘ﬁt H%84; 0k Taeth §941%EVERE Q4PRIAY ViseddiBaki1 90RC = 51
see Table 3. The ‘product was characterized as having:

G?SIdEBEﬁlﬂgmant 0.6% %Ca =2.99 w% %N = 0.49
w % Viscosity @OOC = 51 c¢St; TBN=118. [00102]
Exanple 5. [00103] A four liter glass reaction vessel

V@9162]ar g&Bxamdpldd ni trogen and charged wth 395 grans
4 nD|eS§ of a |inear_ C20-28 al kyl phenol, 395 grans

([1)051131 ol ésiour Bier glapy AR ad cEER Was iArEIenE mtrsgergw’air@arged
RT3l 55 S R b B 5 5o
ogofatmaathed C1D @lldylyhemqj 37 grdmls IQ@E‘IG nilds) g@ﬂﬁegt%gmmsf(OQ moles)
och{slcgg%g 5 %rlg?alms Ti:a clum r|0§1 3 Ig00\60g%!1msa cr>] a EOON group I
diluent oil, 120 grams of 2-ethylhexanol, 250 grams of ethylene glycol and 2 drops of
foam inhibitor. The reactor was agitated at 800 rpm, and maintained at 14.21 psia
under nitrogen. The temperature was ramped to 190°C in 2.25 hrs; water removal
began just above 100°C. The assembly was held at 190°C for 1 hr.

[00104] After one hour, the heater was lowered, and 170 mIs 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 paraformaldehyde added. The stopper was replaced, and the reactor
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foaminhibitor. The reactor was agitated at 800 rpm

and mai ntai ned at 14.21 psia wunder nitrogen. The
tenperature was ranped to 190C in 2.25 hrs; water

renoval began just above 100C. The assenbly was held

at 190C for 1 hr. [00104] After one hour, the heater

was | owered, and 170 ms of room tenperature

2= o . (& Vi o

oot BPRYERAL B U b IhE i bdd3RBE RbE T g abour
t iahourtto preubrd chesssiod Rlaynimpened and 43.6 granms (1. 38

npl e of paraforpmal dehyde added. The stopper wa

F&W%ed, Epnn eadimeiot %fdlstré@hawaﬁ sApEEnged- é@@aﬁh vacuim
N5 toBR LBl dMVer] HBaEARo 108l bRe v Rlafhifl, atBhcli@hperat
about0 haFIf) anr)%w%ﬁr tgqgr CEXC aﬂu@éfa& fhe g perature was

event excesslive foam ng.
[ eltokad]to Bidbie 186AChOnee @ B€re abilstoi Holldithieaenctwaat 220°C and about

commenced., . lL.ni ti Al vacuum had.to be applied ver

o P e Beig 55l 8 g oG Bt Bl o T p B dutis cooted
t MPer@LEd odbf #eeshctd. ﬁdxaérhaliﬁni}ﬂ@ﬁas ﬁh@&d}’!@r Weh&iring
able to hold the reactor at 220C and about 1 psia, we

hetude $Qdi1n@1.’f5'cmlfirﬂl,le tgbﬁéﬁaskiﬂtﬂx@ Q/@g@@hﬁewl gh nitrogen. The
- 120 .
P daﬁgﬁéjtr . m?%eﬁg&feelg%h n%ﬁade secﬁ:mglgtt %LIE ﬁglgfe%n%&g%é)ﬁmﬁeﬁ%as Electro

e Was r asuring

CRpide IaeLhtion e Talsld 31 BudeeSddimasg =fé.0%ered over Celite.
[ 001061 Due to the high crude sedinment, the only
anal ysis obtai ned was Electro Spray lonization, see

T, 3. %Mﬂm diment = 6.0% [00107] Exanple 6

[@ggg@] A ou?leﬁfter gl ass rea(z:ti on vessel was sparged
~WODIK08]i t r dgfour Sted ghhkaregetibn wesdch wa9® Spaggaalngiti{ Aitrddemmidesharged
of . L near -2 I .phengl ,. 395 grai 1.51

iBab5 5 088 il ol Ehbear Byrasaliiotiehoh 305 dirgis @ Manoles
ot Lindkd €119 @lkylheSd1 27 glafhs €0 99 hfvids) g%@ﬁ'ﬁe,' © gahid(0.244oles)
grams (1.95 nol és) cal ci tm hydr oxi de, “1000" grams of a
186HE agiduid4igran (1RSrmoles)l calciyzn hydrawisie of000 grams of a 100N group I

2s.et hyl. nol 0_gr.ams _of hyl en | ycol . an
4P U7 s TGPt 5 R et ghRRfufy 2 grops of
8Remriphibite) d hegtddtorivae dgitdted 4 DD 1Pl @nd MiERNEneAisk 1298 Psia
The tenperature was ranped to 190C in 2.25 hrs; water

r &ndgraitrogese glhs tpraperatigpoves reoped torhH0°qdB 828 Ihys weatertreg val

heat er
boght Ui Ao To0C: AT { NS halfF 10 ey | HE
2106109 | hexetee bnaybeurpiehester wisdowbedl @act70rm iofiroom
m xture was cooled to 70C so

peristaltic punp. The ! o /(
t IREpeTARIr G gy éarsolfﬂéﬁ pumpehwép B deaptor gicppsistaltic pump. The
mixture was cooled to 70°C so that it could be safely opened and 77 grams
{2.45 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 to prevent excessive foaming. '
[00110] Upon reaching 225°C, distillation was commenced. Initially, vacuum
had to be applied very gradually to avoid excessive foaming, and the temperature was

allowed to fall to 180°C. Once we were able to hold the reactor at 220°C and about

1 psia, we held for 0.5 hr, then broke vacuum with nitrogen. The product was cooled
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(2.45 nol es) of paraforml dehyde added. The stopper

was replaced, and the reactor was ranped to 220 in

2.5 hrs; note that the ranp had to be held at 187 for
about half an hour to prevent excessive foam ng.

[00110] Upon reaching 225C, distillation was

commenced. Initially, vacuum had to be applied very

g | . .
PPt o Uebl RSN LA D00 b o s
abiude sedientdartditbe restwaofiltaed @@@Cehtwl about 1 psia, we

r O t hen roke vacuum ith nitrqgen. . T
DT | cschenlts vstre S Rrcpgiopies Staml et von S fgiblor
F @R&H8 Sprabx I&ﬂ%donSMameVﬁsrﬁeqﬁame@aé RithER&Rdtdded as
crude sedinent, and the rest was filtered over Celite.

[bmna]Crs@rﬁﬂd@genﬁm(éﬁ%e&ﬁ Ct o83.69 %25 & = 8.5 malt4; Viscosity

p | O s ci,f ay lonization,
@fdP (gl_e 13911%‘1}1%3&%{1‘&%& chdracterized as
havi ng: Crude Sedl ment 0.6% %Ca =3.69 W% %N =

0.57 wt% Viscosity @OOC = 82 cSt; TBN = 120;
sihifiled AZfmpleBN = 0. 10. [00112] Exanpl e 7 [00113] A

a4 A B SR g s
| with305 G20rs10.94 Inoles) b€ a (hhearm @ﬂhﬂpl(dmﬁ Bofgtass) (1. i‘lfmoles)

gp&: &e%éﬁ: S ﬁ@@&;&g (9§§ rg?alr% 1@212 %%Séﬂ.g moles)
(dceBle 28! ﬁﬁi) uenfll %B%@B’%Iﬂﬁ’ y&IQQQleng'{%E%I&}BS 8f 4@@&“ group

group |1 oi I, 120 grans of hexanol
280lilyentrodl, bZO gatny bé?r@ﬂg/ﬂl;ﬂx@ﬂlolalﬁﬂ) Lards gﬁ)@hylolﬁe glyerhand 2 drops

| np f;?bl 5 ﬁ%‘aﬂ%& %Ilrﬁ%%% oggx{a\é\%ghaﬁgde?t%ﬁ?sd at ongaflﬁgrﬂed at 94 21 psia

t@ﬂfﬁéﬁﬁﬂfokgélﬁ TRstempeRee Wes it 1$0°25n RI23; hrvadREr removal
renmoval began just above 100C. The assenbly was hel d

abegan st phave 106C. Tgomsamblamas heldpb 1#EGrfor 1le heat er
\Aﬂ}%tl L@We r eﬁﬁer%ﬂg h&Zroﬂl@hératgr W%SOBWﬁrede ﬁtlﬁfs of room

| hexanol was punp feact'or Vi

penipstairt Retiplirgrancl weis piinped irfo WRSeRaR |v&£bdrﬁtafft@@nﬁﬁp The
that it could be_ saf elé){\%;opened and 87 grams %2 75

nBEEEe Ve cpelpd ioofdrhi sadhaf dieconlitespatelnepcied ppd 87 gkpgns

7534

PRIPRE) AR RRI Rl AT Oy e et

awautanipad fo 2260 ih2.Ghrd; aofertbatain rampded 3o behéldatd &iff, for about half
reachi ng 225C, distillation was

5
R Tovi, RS oo Ry

{00115) Upon reaching 225°C, distillation was commenced. Initially, vacuum

had to be applied very gradually to avoid excessive foaming, and the temperature was
allowed to fall to 180°C. Once we were able to hold the reactor at 220°C and about
1 psia, we held for 0.5 hr, then broke vacuum with nitrogen. The product was cooled
to 120°C and pumped out of the reactor. A small sample was retained for measuring
crude sediment, and the rest was filtered over Celite. .

[00116]  Samples were sent for analysis; a small portion was déCalCiﬁed for

Electro Spray Ionization, see Table 3. The product was further characterized as
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had to be applied very gradually to avoid excessive
foam ng, and the tenperature was allowed to fall to
180C. Once we were able to hold the reactor at 220C
and about 1 psia, we held for 0.5 hr, then broke
vacuum wi th nitrogen. The product was cooled to-120C
and punped out of the reactor. A small sanple was

e Tl SelfaR et 4 O3 1367 S o0 Rar s sty

f @108v@LwsicSt; T8N BRI0D; mm&emmmw@l fied for
El'ectro Spray lonization, see Table 3. The product was

further characterized as 30 having: Crude Sedi nment =
34 1% = W% %N =0.683 mt% Viscosity
B SRR X o0 Nsul fared Ashi TEN < 0. 096,
[ {]IMlﬂ]] EXarpressSo flEx Pk D8] wihanbpraotslbsrepéatékaithliles
supstantially repeated with the ch es hoted
ke ra%flaéhmaégerrﬁfelp girof wer?éldm@fomﬁge%y ¢ employed.

p%\aﬁgmhﬁﬁl@mﬁmh%@ Details are outlined in
e 2 below TABLE 2 Exanple dycine PF Crude TBN Ca

Ni trogen Viscosity Sulfate sedinment D2896 wt % w % @
100C ash wt% w % 8 O'ng_‘)}:‘ %(71251 2 126 3.91 0.415 55
13.58 9 0.31 0.84 0.6 1205% 0.472 87 12.22 10

Ex p1§1 s né'-; PriZ8 Bud0 O[TB% 68ca 11 Witrdfed) | Adsbdsh :-gﬁlfate
3. 720. 584 1104 12:daenl 21650 Q170 24 |39 10861 G
533 1,13 030 14,7, 808 23] 0559 %5 0. 89 "14 0 $aees

8o eodUfdo 01690 14 % 2 1135 41a00od G415 olags ais] 1538

9 11 279380 PE p'§4p; rOf-(Pf ornmal dé yd 3’7éul fQ-'fH; ash 8:'-Zr‘r‘nr di 48-22

10 to A$PMIDB741.0000110] Exadd$e 13.90 Al%hige |68 -

11 0.39 0.70 10.6 123 372 10.584 1104 1243

12 0.39 0.70 | 1.2 124 37 0.616 533 -

13 0.39 140 | 2.8 98 2.93 0.532 39 9.86

14 0.46 0.70 | 0.6 97 2.82 10.535 473 -

15 0.54 1.12 | 3.6 104 2.87 |0.651 109 9.92

16 0.62 1.26 | 4.0 119 334 | 0.808 511 11.27
'PF is paraformaldehyde

Sulfate ash according to ASTM D874

[00119] Example 17 - Alanine
[001 20] The effect of substituting the amino acid was from glycine to aniline was
studied. A four liter glass reaction vessel was sparged with nitrogen and charged with -
395 grams (0.94 mdles) of a linear C20-28 alkylphenol, 395 grams (1.51 moles) of a
‘branched C12 alkylphenol, 101.5 grams (1.14 moles) alanine, 12 grams (0.2 moles)
acetic acid, 144 grams (1.95 moles) calcium hydroxide, 800 grams of a 100N group II
diluent oil, 120 grams of 2-ethylhexanol, 250 grams of ethylene glycol and 2 drops of
foam inhibitor. The reactor was agitated at 800 rpm, and maintained at 14.21 psia
under nitrogen. The temperature was ramped to 190°C in 2.25 hrs; water removal
began just above 100°C. The assembly was held at 190°C for 1 hr.

[00121] After one hour, the heater was lower_ed, and 170 mls of room

temperature 2-ethylhexanol was pumped into the reactor via peristaltic pump. The
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[00120] The effect of substituting the am no acid was
fromglycine to aniline was studied. A four liter

gl ass reaction vessel was sparged with nitrogen and
charged with 395 grans (0.94 noles) of a |inear

C20- 28 al kyl phenol, 395 grans (1.51 nol es) of a
branched C12 al kyl phenol, 101.5 granms (1.14 nol es)

R RoRl R C?‘?ﬁ%‘ﬁh%qox. LoGRY BpdRlidng T BBIA™
g(Ddpmbles) ofi Iiané'mtmedxldhydelﬂﬂe@r ’ﬁh@stqﬁp& wab hypldved aamdlthe reactor
250 t.hyl d d f

52 8 Sl Y80S S 18 5008 e o

”&hﬁ&&'t&ﬁf&v@ﬁte&&sﬁ%ﬁﬁhﬁn under nitrogen. The
tenperature was ranped to 190C in 2.25 hrs; water

r 0d221  Déprurepakstg MW@lstﬂmﬁonWaecmnMdy Imigisilelachum

9 1] After ane.hour eat er
ol P e Bl s G Py G G ety B ERb&hiure was
2a1pdviad tb ERROIZ0Y@.S ORLERIE et Ubls ol 1d @@ GéRYor\et 220°C and about
31 mixture was cooled to 70C so

peristaltic p The

t hagia; ve bedier &hls fiea|byoksyasaun s rr?tvogg;rla rhie prodagt was cooled
d

"B oAb gha BAALEAIBY Rl A5y T RDAE A peasring

herade mblirﬁeﬂtj'mid thdwesreayfilteadd dver b:elnl&el d at 187 for

. %ut hal f, an hour to _prevent excessive foam n
[

138 upomplesass st @E@@alyﬁi%sat sgllparen voa%decaglﬁed for
CEI&BE?@ § Iérﬁke&loﬂl de¥ TaNRGUYRE p(?diiic{ \gagjﬁmg&pﬁlhﬂa&%e\fﬁé&’ as

gra ual Yy tO avol d excessi ve oam ng,
teavper: SrudesSedasent a1 1. 2%e 8 Co =164 wtté; %80E. 1. w4y EBMer 25

le to th ctor at 220C and about 1 psia, we
agsﬁosflté’r@ig&gchr%{%n broke vacuum with nitrogen. The
product was cooled to 120C and punped out of the

reactor. A small sanple was retained for neasuring
cl0i4]sediBremple Bnd the rest was f| Itered over Celite.

S t f
LOBEAT SRS Fuct Bl S ton v ebsel B 0 B Plipennd shhasecd
swith Tobkam3 .(0.9h mqwspdmﬁnm@zweta pHeREl 393 Elah® € 52%noles)
havi ng: Crude Sedi nent_= % = 3.64 W% %N =
1ofgdronahed EhRalkylpherol, T ae@zz, (Q 5 @pbrsetycing 3l cams (0.2 moles)

E/%g%%#dld %Q?g‘!é‘% @?5[‘99%5%1’%% oge angg’?hlar &%‘3‘% (\gmfedtaﬁ)togg% oup I

gﬁh:nnt €D 190 gm‘:ﬂser:f)z afiylizexhisle B0 §26s 3Bethykyt glye«sicdnd 2386ps of
(1%1 g of a brdanched Cl2 al kyl phenol , 71
ok e or yja5 agifpéed af BOY mppadnainied & 14.21 psia

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.

[00126] After one hour, the heater was lowered, and 170 mls of room
temperature 2-ethythexanol was pumped into the reactor via peristaltic pump. The

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

(1.49 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 to prevent excessive foaming.
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acetic acid, 144 granms (1.95 noles) cal ci um hydroxi de,
1100 grans of a 100N group I diluent oil, 120 grans

of 2-ethyl hexanol, 170 grams of ethylene glycol and 2
drops of foaminhibitor. The reactor was agitated at
800 rpm and mai ntai ned at 14.21 psia under nitrogen.
The tenperature was ranped to 190C in 2.25 hrs; water

TR ¢ PR el B i on SRS, MRl o
Wasgl bo®eapslitd wndgridikllyits aedid eoemivd amdigbnd the temperature was
R BBES Al 3 B on
tﬁg?g\ig,')&% ffi&& lesk PerS ﬁ'{eg lgﬁolég%aggn ] nftfod@h aTRe frbdft& was cooled

par af or nm yde added. The "stopper was )
r epl 206€ dnd purdpddent pEthe reactorwdssnradlngaegld wa2@ined for Measuring

hrs: te that, th d, t .held at 187 f
site Stipert 4 e P e veier C8iBos  ve foani ng. 32
[ ffed2sil U%ﬂc%@@e{ﬂé 86t 2ot abalySls; S dhd1B3or@eh WaSdecalcified for

commenced. Initially, vacuum 'had to be applied very
gEledue Spay denizaiiondsee Tekle Si vidiepoevichyas dthctopiged as having:

bIRE SRl B el £ 30wt R A2 b Wiy W~

hedtdTBSr= 2k hr, then broke vacuum w th nitrogen. The
product was cooled to 120C and punped out of the
reactor. A small sanple was retained for neasuring

c sedigel d the rest was filtered over Celite.
[E)Og‘;iil?sl] Saﬂ%%éel\%re sent for analysis; a snall

pot3@in wa's fake titdr glaks edctiomrvesdel eas spargsdrvath nionganiridoharged

S inaD Samind Endiss o bpsh Cob PRSI SSARS Erapgl  motes)
W4 bryﬁc%‘é@@l@gll : Rho1771 Eratns (0.BNno1ck? Byein@0b28hms (0.2 moles)

Exanple 19 [0 A touf liter glass reaction vessel

wagstie p@id,lgldé glsﬁrgm(lﬁﬁ&m@lg@mahmn b | E}dlé 1 l\ﬂDtgltmwsf gk group |
94 ' .
(g {28 b ot 2Rt Do A GG oar gz Bes of

(foaRSnkiBt6:Ss )TH ryaetdtevas hitGERREB00Qpra, 40 BsihtairRdet 14.21 psia
acid, 144 grans (1.95 nol es) caIC|ug1hydroxide, 1100
gindesnigpgen. T0eNempaiyra wagiamped o B10°C in 285 hry mptesremoval
2 o and 2
BERONF R0 omtpiRe Gas SHUNL FAPCHY PR, MO0 0
SM013Im aukkriont hia the Hester Wk 13dered] and 170dals ofirdohogen.

The tenperature was ranped to 190C in 2,25 brf; wat er
r lempeLafure 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 47 grams

{1.49 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 to prevent excessive foaming,.

[00132] Upon reaching 225°C, distillation was commenced. Initially, vacuum
had to be applied very gradually to avoid excessive foaming_, and the temperature was
allowed to fall to 180°C. Once we were able to hold the reactor at 220°C and about

1 psia, we held for 0.5 hr, then broke vacuum with nitrogen. The product was cooled

to 120°C and pumped out of the reactor. A-small sample was retained for measuring
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began just above 100C. The m xture was held at 190C
for 1 hr. [00131] After one hour, the heater was

| onered, and 170 m s of room tenperature

2- et hyl hexanol was punped into the reactor via
peristaltic punp. The m xture was cooled to 70C so
that it could be safely opened and 47 grans (1.49

rgh%g%gﬁ&eg (rﬁ;a [0 rral d :Fm%gg/%?m%gglg?x tggt@%qrmﬁ@sagle reaction
hishictnabe 1 1M @hmb BFeth Hﬁe bREolt fo HBeBhBBs $87% $EQ£1ned Crude

about half an hour to prévent excessive foam ng.

. PedirRAal=Wddn reachi ng 225C, distillation was
commenced. Initiall y, vacuum had to be applied very
gradual ly to avoi d excessive foanm ng, and the

t ¢0gasespt u rExﬂﬁﬁﬂe 2@ Tvegep teactfonl grodess -L9Rine Ims@n\d@teper e
able to hold the reactor at 220C and about 1 psia,

hé§H 3fbr oT@ qffect efifistryEedhe additen ok the %1ﬁh41mpmg?@ﬁ1 unrﬂ after
nggl?%%g ﬁ%‘%ﬂ%eﬁ&ﬁ wgs%tlild%ézic AR Bn‘té?‘gﬁa s QLGS ve}sglﬁ yas shprged

'e"was retai or nmeasuril
c mailitl eritsapehin Immchar@dmﬂl 75iegrams ¢€. 88anslog i aMcl’rettﬁlz

o %%Bﬁéoq’gﬁﬂiﬂ?%ﬁéoé ff@ gr%ﬁg ljtll?f‘gqi Oigﬂ ?g{qlilgs:as}ﬁb@p]@s) calcium
099&13!&%6’ anf1 B0l graniilyIBR s 15c ofl o rch Q8 N3A] a ogﬁﬁéﬂm R0 m, and

TWo step reactron process -gy cine in sec
[ Oﬁmedr&té4éﬂ freletundér ndtedgoni e tamepeeadiatic twasmamped ImeZOO"C in

a no acid until aft o
7 BO% pAlE B L Sttt R TP R i as Pl st 2pes for
ves&gl was sparged w th nitrogen and charged with 757
grans_((2.88 noles) of a branched Cl12 al kyl phenol

7PP18%lans B tgmper \gjqxsdgryeqeddcp BRiénmdoi 7| grame v1.9¢ 51088} glycine,
o R 57 nci ) BB BEE R i 56 Bl 8 A M ol sere added.

a'iﬂhie miveimetvess natipe to ]lgg’lllrﬂ;!sﬁ ar. dﬂpmfreﬁnhﬁﬂg)wc J‘bﬁllatlonlwas

er at was ranped to 200C jn 2 his; water renova

e‘j“:ﬁgt lera%lye‘fm@ hagtie berpnaligd yexygsadvelly taavaid gxcessive
I QL3 1, r

it T reactd Ve BRI TRET Sl oy oA 10K, dten

nigoks )'acpamahﬁT megj@h ykie mmﬂlcsfy@s cpodadeto d20UR and pahpahmit of

Xture wa edtolOCln .5 .
it FeBlone g BopeLe S Pl (Bt B EduBes and the rest
| Whd fikdred ovey @elteN e PrddicPRaPihRtdc Rz &I r@,ld gRlde)sdifnent =
avoi d excessive foamng. The reactor was held at 190C

- dhd¥abeat3.34%sYia @dP0ULT P o8t ABN adddt hen

[00136] Example 21 —Prophetic Catechol

[00137] 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 grafns (0.65 moles)
of a branched 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
hydfdﬁcide, 400 grams of a 100N group II diluent oil, 145 grams of 2¥eﬂiylhe}ia_iloi,
125 grams of ethylene glycol, 38.5 grams (1.23 moles) of parafbrmaldehyde and

1 drop of foam inhibitor. The reactor is agitated af 800 rpm, and maintained at
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broke vacuumwi th nitrogen. The product was cooled to
120C and punped out of the reactor. A snmall sanple
was retained for neasuring crude sedi nent, and the
rest was filtered over Celite. The product was
characterized as having: Crude Sedinment = 0.3% Ca =
3.34% Vis @100C = 99 cSt; TBN = 119. [00136] Exanple

2L o o H BT g b ) Bverr
C}&ﬂ{ogﬁ%eﬁws?&t&&%e%@q@ (0.40 noles) of a Ilnear

kyl phenol , 168 grans (0.65 nol es)
bidghdted Chstilktipy nmmncect@ﬁ graas230Clig ffﬁlﬁh@s Imtlally,

t echol
BB et B IR 58 Gl bl Ky AaBroneR e
hiegétends teld af 000°0 @ambeht 161351@%! agomuos hit, ﬂdalnluaeunhn @i Hroken with
145 grarrs of 2-ethyl hexanol, rans of et

ghifregan. TIe resulfingmsoduet szoplst &}ZOOQ 3;5‘5 ,pmp%pt&g ﬁlgqr}gactor. A

a{}'gﬁﬁﬁﬂpﬁ)@ s %tm Q%T r@h%@d«e@?@n{e fah@ mg:rgst%gftg&?gver

nCelitegen. The tenperature is ranped to 220C in5 hrs;
wat er renoval begins just above 100C. [00138]
Distillation is coommenced as soon as 220C i s reached.

| oi3g} | V Exa¥@E 0 POpRIR HeQorbioPPP! 1 €d very gradual ly
to avoid excessive foamng. Then the reactor is held
a1002411]C arfdfoab biter gasprenetionfsssehisoparged yithmitragee and charged

e T

S&BA BrafABPe2ia kbl BTtk (TERE1IdsResotdibislR @@laxﬁe nt,
and the rest |2W?&itered ove§ Celite. [00139

2. Fropleertalycinge § grams O o Aoptiacd (2 arimet0. @g@g)p calcium

B I
iyt e bt okt e
a¥ dibg o of éoaevn%m@é) Thy Véﬁ:tﬂes aetﬁ?diﬁsg%ﬁ BPI: 38} %@ytagt?éer c
afd §hy psg%uﬁe?%\lggn %é@}nﬁtgr)auﬁ@ sGhrH; %d tlayﬁb% el hrs4QQter

gr ams group 1|1 ['uent ol 145 grans of
2£ﬁmhmuhgmﬁmmtdxn¢250§3ans of ethylene glycol, 38.5

SR e e BB S ST A B
aRfutR nBtRItH §e aﬁﬁhed%r}zéracﬂlﬁﬂllgt&m eXekdiRORBmink) €Then the

tenperature is ranped'to 220 hrs; water
reactor is held at 220°C and about 1 psia, for about 0.5 hr, then vacuum is broken with

nitrogen. The resulting product is cooled to 120°C and pumped out of the reactor. A
small sample is retained for measuring crude sediment, and the rest is filtered over

Celite.

COMPARATIVE EXAMPLES -

[00142} Comparauve Example A No glycine :
[d0-143} Reaction in the absence of an alpha amino acid or amino compound —
In order to demonstrate the criticality for the amino acid component in this reaction,

the following reaction was performed in the absence of an alpha amino acid or amino
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renoval begins just above 100C. [00141] Distillation
is commenced as soon as 220C is reached. Initially,
vacuum needs to be applied very gradually to avoid
excessive foam ng. Then the reactor is held at 220C
and about 1 psia, for about 0.5 hr, then vacuumis
broken with nitrogen. The resulting product IS cooled

to 120C d t gf th t

: SoBoundnctirRb PRF elaStiendhigno il Ebtnitasn iR ssnat i Ehfized
| Syithl 469k ks gx\@megaiﬂ atiﬁancﬁwéﬁf%&i}wﬁemlglfﬁné GDMGIJN
Conparat 1 ve le A No glycine [00143] Reaction in

t ig@uakisielﬁ@@ ogf 1”é3rgramp (a3 snslosdcaleivg hydraxidenand bifpwarma of
feﬂg 8L, %?Qa% %a% g & crlt StOb 9?1%@51%{1 r)};riﬂflta Iﬁg a‘?m.ﬂppsm

onén £5 on,
r ﬁﬁdiﬁtrlrm[’bgﬁﬁ.s Tnereﬁxplemade fas t:h@eﬂhs ¢55°€ iafl lanarsl thhato 200°C in
no acid or no 35 con%@ndgd A four liter glass
zﬂﬁﬂWﬁﬁxﬁggg ﬁﬁ@l§$é@§@d ‘h nitrogen and charged

Wirgd149(+6 gF 968%%5@5??)\%9&‘(1 18 c0r @ ed .4 moles) of

aI yl phenol., grans of a 100N group di F'uent of l

1?&a@1rmaﬁeh3@1e3vmﬁé€i) Ted roixtore psiraogied ¢g 1 HIE in 03 oy &te
eth ene cho T. éeaf or was agitated at 800
Fpperdigre |rﬂlé r2VPA b% under nitrogen. The

CﬁSPt urg &ﬁ%aélﬁf@ﬁib°@°d1@t@5ﬁoh Rlval chimeA®d. tHRGAILY,Oracuum

2 wat er renoval began just above 100C
[ 1’1@‘1@41]6 apphed wmewaéud}yetowagldleomﬁlw faping CThawgagtor was held at

57, 4L 0 TSR G e

V\I&‘lie phﬂnctrvaass:adlea €@ 2APC dnd plmiped oftQF bk adtpom smalt hinbant
200C, distillation was_ conmmenced. Initjally, gcuum
e

hads &t B Esgpier dablger rydassdimen) wap nefdsteamaiedesa Rl 7%.

foam ng. The reactor was held at 200C and about 1
psia for about 1 hr, and then vacuum was broken with

n{adGen. Cﬁhﬁnﬂh&dﬁﬂhqﬂ@ALboo[ﬁdg@dn&ZOC and punped

0 the_ reactor._ A small anmount for ESI
A o v T B Y S R

Anibiie fhﬁ@%@ﬂlol%ﬁglﬁéle\éﬁep EXRBh Brofesk. MOfollk Yk BRiss reaction
[00147] Conparative Exanple A was substantially

r egsecltvens sharged/with nitgigay and chergaduvith 350 @iy (R erwdésy ofmbinear
?ggg—?lg 8ﬁcy?1§h%801[ érlar%g ((5) 5% ?es? of éAbranc edldlb alk Ilaliae%(s)l 87 grams
(1.2 moles) calcium hydroxide, 480 grams of a 100N group I diluent oi], 192 grams

(3.1 moles) of ethylene glycol, 50 grams (1.6 moles) of paraformaldehyde and 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. Granules were
observed up to 175°C, but then disappeared. The product remained murky with less
dehydration béing observed than usual.

[00148] Distillation commenced as soon as 220°C was reached. Inmitially,
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 sediment was

obtained—24%; very unacceptable.
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vessel was sparged with nitrogen and charged with 380
grans (0.9 noles) of a linear C20-28 al kyl phenol, 236
grans (0.9 noles) of a branched Cl12 al kyl phenol, 87
grams (1.2 noles) cal cium hydroxi de, 480 grans of a

| OON group Il diluent oil, 192 grans (3.1 noles) of
ethylene egcoI 50 grans (1.6 nol es) of

p de. a of._f oam i nhi bitor. The
i"ﬁﬁﬁﬁ g%ﬁ%‘?‘%&g‘%?@go rp @ﬂg’]lﬁg’ “Ffai ned at
1fo0d %0 O}OSI %aeﬂ&?fn thé BsRRRS ald Bﬁ)hﬁ R RIUH] WissSdcAsmRed

to 220C in Granul es were observed up to 175C,

b (-metleyi g&:tfcmibpe &t ender tﬂiid@mpnmlﬂle eshealifefor the apyingiacd

t b
CF oo Ko A UE RS YAE ey A B o
| Biphk adniné, acidiRe With Sasgbsine. Q&oﬁpﬂbt gidss\teafcﬁog vesdelakhsyspateed
avoi d excessive foanin erature_was

aMilbilgoges apdipharged @819395 gxﬁltné |(0 %mze@ fa lineay (;4@-28

BAVTB L A OLASHRA i A EEP BRI BRL R, 905 s

Réiabtt inoles) saciokiee dlsgane ((bi mﬂes}ahq@ha aadj Hd gemsl (b moles)

h S N- _
\éméf}’}‘él %?@@%é (igﬁa%rﬁgtg 1P§Nym Pﬁﬁ@l nwgr@ rsaglgs of
COTRRMRR A1 50YrSnt 66GHI1OR o1} & aﬁd)iz LRk Bgfaaﬁ@ﬂﬂb%r W

performed I'n the absence of an al pha”am no acid but
metabtoSafes agifated at 300 o, abil neantgheds 1M@d gsiaomdereritreenagkhe

( % F\g}é‘tf Irqaaxﬂpeg tf? qﬁ@gﬂ égW%Frl{ Héil?g)&g jg@%above 100°C.

girﬁérﬁssérﬁb@lvmleﬂsak 19®°@fobr1a@ched Cl2 al kyl phenol ,
101.5 grans_ (1.14 noles) sacrosine, 12 granms (0.2

nrmOé‘é;l acehfter oae heur, thedcaterves lovess, adl W9)mls@4reqmym

f .

e E 2 RO f ool 1 W dnidplrd il k. The
ghiytate vesdodled th’Fﬁ?CDs‘o thatamdutmwaéafejy opehigé and Agtanis was
altated at. 800 rp and mai nt ai ned at 14. S

g oS ey P GRS RS Panfaliond 203 des epcor
2 I olf
Sy A LG R s
hmuhqurttmpreheﬂtemesmsfdammg ed, and 170 ms of room

RS B 2ok RS D VAP Bl R, e
spmamtsod,ﬁ sofiaied upBn SRARIAY o PRBRAE aRdBad’th bR PO sdd? - A Bmall

nol es) of paraformal dehyde added. The stopper was
r sipde ws scaamdpnbandg@gglg]ﬁed for Electro Spray Ionization, see Table 3.

[00153] Comparative Example C N,N-dimethylglycine

[60154] Reaction in the absence of an alpha amino acid but with

N,N-dimethylglycine. In order to demonstrate the criticality for the amino acid

component in this reaction, the following reaction was performed in the absence of an

alpha amino actd but with N,N-dimethylglycine. A four liter glass reaction vessel
was sparged with nitrogen and charged with 296 grams (0. 70 moles) of a linear

C20-28 alkylphenol, 296 grams (1.13 moles) of a branched C12 alkylphenol,

76 grams (0.74 moles) N,N-Dimethylglycine, 9 grams (015 moles) acetic acid,
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was ranmped to 220 in 2.5 firs; note that the ranp had

to be held at 187 for about half an hour to prevent
excessi ve foam ng. [00152] Upon reachi ng 225C,
distillation was comrenced. Unfortunately, the

product soon solidified upon renoval of solvent, and

had to be disposed. A small sanple was scraped out
aﬂdS@ﬁﬁﬁ' ¢idb! Ehesy t

Tabl e 3. ( [OCI)&q es? e%glnpar %&d@ogx%ﬁ}lpaﬁﬁ %ﬁ 1'09& ‘O8] diluent of,
N9&|%©Hmmfﬂy¢t@1d§1@¢angl L& gBris oRe&gten@glycmi ande (h&msaecrfcfeamf

d t hyl gl
oS TRCIARSF et et e Bl e b e e e ohaer
aaiitbges OTROBRPEratie (WS FaniRAES LRPC ih QQSfH?é |v@i%r'}gmoval began
reaction was performed in the absence of "an al pha

iﬁsh%i’oaéllgoﬂﬁjtmﬂmﬁtw Naéih#étahw(gﬁfeﬂ hbr. A four Ii tgr
jasss ek angERESE b i RRBLIAIT ET0

Cainpizgitat l@ydﬂghbemahol v?&fi)ugfpamﬁlté ﬂlel‘é’actmheaﬁl)erﬁfalt@b pump. The

branched Cl12 (kphenol ans (0.74 nol es)

Wfﬁieﬁ%&tsrﬂ?? ?; Sogh@trlbwif% be_L%lf%pE@fd a8@60.8 gy,

3 I

o1 200l ﬁ%ﬁ%@ld&%@éﬁd@% ??y%@égﬁﬁﬁ%e%ﬁﬁcei%%%m

ZWQQ Hiyllmé f@)° in 286irgmatesthatf thetampl lewdao gt Yieldlat 887 3r about half
foa i nhi bh)t or.. The reactor was agitated at

8 Oruygg? prgﬁ%}" VLT FP3B19 14, 21 psia under nitrogen.
Tive15@NPesoaeachas: ZZ@"@ e(ﬁstﬂﬁu&l? Qrgs bdhndertceah ﬁlﬁtlalﬁ@‘tvgéuum

renpval began just above C. he m xture was
alradito beapplred very graﬁt@dm@ ]avmd pmesamefomng, andhtheligap@ature was

1.
‘é&ﬁgﬁﬁg}’eﬁ fa(flqo 1?5‘\‘/\% S%p sogn %omege n%tfg reragger L l'J[{}rIeéhlckened and the

exano nped

peitatol aditddc NauamalysEheerertaniddioat.was cool ed to 70C so
that it could be safely opened and 40.5 grans (1.28
nol es) of par af or mal dehyde added. The stopper was

1801 5% y Was gq@gﬁto 220 in 2.5
h| S; note tﬁglt #ﬁgﬁrﬁg& @r%d tqu 8 at 187 for
ABBLA8] hal Reactivntin tire dbeerpe ©f entlphx aniBs iavid Hudaith¥raight chain

00156 hing 225C, distillat
R BT (R BRARRy 1) AELRG A SRR BE s dore gmino

%m VerdtGn ﬁﬂﬂeﬁ tfdﬁcﬁl%sfbl\!&m
t enper adtou‘lcrJ e was c | oned to f ggfé&{@i‘é’g%& yg‘?‘)?dé%tgﬁ absence
rdwa alpha aminw &C@hbt!tlvaﬂl Qetytagniee. t Aifak éulm@lal B eeattien vessel was

%;rr%gé g %tp\%l (%%g ﬁﬂ% %@?&5;1? g?ﬁ/\e Bins %(? M gft a 111’}6(2)19 ]C%S %28

alkylphenol, 395 grams (1.51 moles) of a 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,

[00159] After one hour, the heater was lowered, and 170 mis 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 129.5 grams
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1001581 Reaction in the absence of an al pha am no acid
but with straight chain primary am ne (octylam ne) -
In order to denonstrate the criticality for the am no
acid conmponent in this reaction, the foll ow ng
reaction was performed in the absence of an al pha
amno acid but wwth Cctylamne. A four liter gl ass

. : e q
FEEBERE 10 GO MR S
ahflﬂ.;'i‘eptﬂeemland tFegrarmas(rdmpdd toul56%} in0f hi; iheantp ads Gd:ﬁmued
%@ en %: 12 granms (0.2 noles) acetic acid, 110
@ini ‘nol es) cal ci um hydroxi de, 1000 grams of a
| fads@r ounpdn @héhh&%,@ZO@Cl disthZ8o %E"éorﬂxtnlenced Imtlal , yacuum

2- et hyI hexanol rans of ethylene glycol
dhahie b@fapplwmermmabualbvrto aTid ex@asvofoamdsg, agcﬂ tlmttaﬂpa‘ature was

L i ned at a un

TR BT 00 PR e Bp g e T @ ke s s B0 Aboue
r e e ke RAGET 0.3EL (IRBOYSkekABtam VB rAPSRAD TV e PRIV cooled
at 190C for 1 hr. [00159] After one hour, the heater

wiest 20dwendpumpgdoout pbtheireactstr. Hovmunaesepiablytaleusy, so a crude

s punped into the reactor via

pseerﬁlrg%ﬂgpvt%%ggmﬁk%a The m xture was cooled to 70C so

that it could be safely opened and 129.5 grans 38 (1

n&l i% octyl am ne, and 77,5 (2.45 nol es) of
0 ]drnaI(Ja?@i‘R?G’él"Sﬁéfé@P ethe st dp¥edine was repl aced, and

t act

C’Sﬁ%‘?ﬁued%?%@%‘é%@%gi oA of 8 Hiphdlpindstia d Gl MR 1S

2(3@@pthdxzs-ph¢ﬂyﬂlm' i0€) -wds oa:dnmcha‘.mﬂlstrhm ithe :a'[dticyﬂlty\/faﬂha Mnino acid
to avol exc lve

had t d dual | ¥
rooRg o 1R tondtone s do g omston Hef bamet B pbiege of an

1fpa. anﬁl@ BeiMBuVRitR aﬁ@idﬁlet ‘A Tyt Hte} Eﬁssr &Q&fo‘ﬁrve%tek%%g Sparged
and about 1dpm5|a we held for 0.5 hr, then

ulmogﬁrt . htarg?g avith %ﬁ@r@n@@@moma)soﬁfdnmﬂled €42 2iQ@phenol,

agi%@gy 36" a cr%rfg Eﬁg %‘ﬁ@h B %@t %éﬁe %@%{éﬁond@

@nﬂﬁau gramseolTex8 ieleq] fooPTisd 1dhdiey \{;&%ﬁaﬂea Regmt dp@) ahd

he absence of . an al pha am no acid but with ani sidine

(ramnf@tq% A/ 1hhkpsia a?deﬁ gitragen.nTen gaperbireeas rapcdite 1537E in

et bbb 16 JRPCHRS hATVARy B SAIRRREMo L ObRES

reaction, the folTowng re 1 oh orme
dheih3t e oftha temmkamna vaagilevoerad toOBdSGtandnth glinisSB D mSIes)/hf

four | ass, reaction vessel was sparged wt
%f&@iff éﬁ‘ge g e b (b % Lusdng ¥ a%ép‘ésih%maure was
bﬁlﬁﬁ&h%q 16*@iPb.5 Yt RAEARYed at this temperature overnight.

[00164] The temperature was then raised to 200°C in 1 hr, and a vacuum of
4 psia applied to distill away the volatiles. The reactor was held at 200°C and about
4 psia for about 1 br, 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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960 granms of a | OON group | diluent oil, 148 grans
(2.2 nol es) cal cium hydroxi de, and 384 grans of

et hyl ene glycol. The reactor was agitated at 800 rpm
and maintained at 14.21 psia under nitrogen. The
tenperature was ranped to 155C in 1 hr, and then to
200C in 3 Ins; water rermval began just above 100C.

[ Ahtivk aﬁnﬁﬁ@ rat yeopas |owered to 60C and 101
greglﬂ1 té J211%( ? par afor mal dehyde and 123 grans

( poB65TOl esl%)eaalmr&ndhm:ﬂ)swme@f alalphla arfiine agiddiui methyggsrole

r ed ta 110C in 0.5 hr and stirr t this .

t ORI -= B G emOs S ety JAbF Ardeesigomponent
t Hﬁﬂls h&icRss! tﬁé’fo@ngﬁqg' 18ackiof fwas ﬁ&%ﬁie\ﬁﬁ tHebSéncé oP & Apha
applied to distill away the volatiles. The reactor was
h@hmo atidieoeithporralso vt founlijes plassreactipbogssel why sparged with

vacuum wa nW|t |tro The
TP aR R i 268 Bty Qs 1Y R0 1S Bl ki,
-awmnwess Bfllesf 6ffa t&&hchea e:ez alkglphend, 105146R (S ahdTed) tcetic
=1.2% Ca = 2.56% 39 Co rative Exanple F rrol e

[ &k 439 sreascl i48rmelas)chlsivan %’@d‘bflo% g@rrﬁmf 2P Neren 8
3@?}163#8 il I?M rg{: %(L:_\S ocfrll(%tﬁ%lﬂ%@{apgll ﬁg oan fené g}yaol and 2 drops of
cfmmmﬁlabitor i”Ii’hetrbdcsorrvm@gitaléﬂ attﬂ@G 0] dtrmlmnmgtalredmt P41 psia

performed in the absence of a & no acid
b‘&ﬁ ewwgify r P tempaaiuEy vag ramged iy Ls r‘%gx??%% WAL dggpoval
V&aS RRT gR{e Wbt Tﬂéa{s C\é%ghélﬁ af BﬁﬁCVfblt hhfggﬁg[&r dH&%hour,

(0.794" nol es) of a li1near al kyl phenol
gﬁlahsatémfﬁﬂowaﬂeds@nddﬂ OanlbpEmvotddmEaatuas Rytytenatol we pumped

' d 110 |
R R a T Ao R B R P SO o BaFi bouls
Cliel JAEMY o@énled aﬂé!@cs 9 5@% miles¥p@tdly hitE¥RH 01,45 ﬁféﬂes};éiarrs of

et hyl ene yCco drops of foaminhibitor. The
rl@a%fpmaldé@dagddeét dde a@p%ovas polaced endethe reartapwagramped to

1 under nitr a

e gl L e T b T
106N atidh @aﬁﬁ&ﬁﬁi@hqedmuhn@ da(aﬁmﬂ,i%al@oﬂ:erapﬁhdairverﬁéﬂaémally to
one_hour,_. the heater was |owered, and 170 m s of

tRiskAEETIE foaraing, AnddReiraIPeTAEC Banplered el E%S0°Cr Once we
fﬁé}%%fe jief h dREL fealidt £t'2goﬂg% ab}ﬁfl BliX Wi elgﬁtﬁ: GiSéQ}? &fin broke

at it coul e sa opene
(Gcbn mﬁﬁm)rogbpr flible @roaiudt was. dooled. td 520761 @sl)puoiped out of the
paraformal dehyde added. The stopper was repl ace
etorodbuen VD GGt § 600 SRR S AP kB ok o4 oo@ésent
%PEIeBH@pra? 184 24tidnlsed THF1e 3UPON r_eachl ng 220C,

[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
fdlfowirig reaction was performed in the absence of aCyt0Cy cérboxylic acid.
{00168] A four liter glass reaction vessel was sparged with nitrogen and charged
with 395 grams (0.94 moles) of a lincar C20-28 alkylphenol 395 grams (1.51 moles)
of a branched C12 alkylphenol, 71 grams (0.95 moles) glycine, 144 grams

40



distillation was comrenced. 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 1
psia, we held for 0.5 hr, then broke vacuumwth
nitrogen. The product was cooled to 120C and punped

0 ‘{I 99l cal&ﬁﬂl%}@foxﬂct ll’@sgrgl'n bk Yok gqu% I d78erft oflf V¥Pgrams

sedi nent Wwas not "t aken. A sanple was s for Eleetro
Spf éyethydhﬂxzml; B gares Fadthders: gly@0 3667 dCpmof feut mhlbltor The

YO Sy rbra el & Sl P, P Rtk AL S idet n0pen. The

Ok&iperitBred PR BRpERIE IDPRICL 28 hGaWhieY rdnRival BaR RIEYRE 100°C.
conponent in this reaction, the follow ng reaction

Qeﬁéxwwﬁi%ﬂﬂﬁ@%&ﬁyédﬁe of a C2 to C4 carboxylic
Eﬁdi69h[ \?mo‘%ﬁgl]n hogﬁ'I rthe! é w%L ﬁ)%ozf:ré %iggles O?ﬁg&mwas

arge gén and char ge rans

( @an%rﬁiﬁle@Séthﬁhe)&nbl NeAfunipea uas tled dexdtpien pénstaﬁép@hpnﬂ“he
(1.51 noles), of a branched Cl12 al kyl phenol, 71 grans

( 6“19@1‘%%@?16& tg P {eso thatat gpuldrie aaé"elwp%‘:dﬁﬁﬂ é% jgrams

T A

ofvagtdmypedrie 2@m°ymats lasghc®e thatths ran‘lp hasbinbierbleldoit 1L 87°, fof hlsout half

react or, was %gltat ed_at .800 rpm and nmi ntai ned at
180 BQUrfQ PLEVERLEXFESSIVE fOJURE The tenperature was ranped

o190C | reRadHisSs 2 t
AP, | ol 22 s S

. had todve apnbiedieany gradhallyte aveird exeessive \faaumug, aad melté’mp mature was

of e 2-eth

USRI AT R M B R MR L s
‘c@@l;ladwe Beld @67 &S hi, g brékeG@bnen REthSafredan. aBePesiuaNtasiholed
gr ans q(;1 49 nol es) of paraf or mal dehyde added. The

stolge %Quméfﬂ ot of thegpastarh & sraalbsample wasrotaingsllar mgasuring
2 Qfmbg!d
ég‘da? or a Otu&ﬁlhthﬁéts %Eeﬁé$§%&§5§$en E(lee;z%ess|I&\;;/‘te 14 50 no

fﬁmﬂhangork[m@ﬁk]dzﬁi]:uummslpﬁmm ng 225C, distillation was
commenced. Initially, vacuum  had to be applied very

gr adual ly to avoi d excessi ve foam ng, and the

gmgﬂ 1at ur@oﬁ@m@lé o faly, &ﬁg%&gg c&hce we wer e

to hold the reactor at 220C an psia, we
hﬁlolin]o r Rection with emalphoimeinpacidimt \mﬂ‘lbuimthylerm‘lyco'[ peomoter

st Ger R aeRaR el s PARS BefaHiahors oredent Rrs rescton
the following reaction was performed in the absence of a C; to Cg alkylene glycol.
[00173] A four liter glass reaction vessel was sparged with nitrogen and charged
with 198 grams (0.47 moles) of a linear C20-28 alkylphenol, 198 grams (0.76 moles)
of a branched 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 a 100N group I1
diluent o1l, 145 grams of 2-ethythexanol, 38.5 grams (1.23 moles) of
paraformaldehyde and I 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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crude sedinent, and the rest was filtered over Celite.
Crude Sedinent = 14%so no further work was done with
this product. [00171] Conparative Exanple H No

et hyl ene glycol [00172] Reaction with an al pha am no
acid but without ethylene glycol pronmoter - In order
to denonstrate the criticality for the pronoter

COORAAENt  fTherk ' ' | o '
PP o et S IR st By drk DR Lo e 8 the
glpyasence of thylerg glyeok, st the iptasiucilemsined eacky with vbgised particulate
W%?a %parged wWith nitrogen and charged wth 198 grans

( ﬁ ‘mol es) of a linear C20-28 al kyl phenol, 198 grans

( QooG5pol ep)stillefiontconinidicbeah $dod aa b X PR&NeAched S ARSE

(0.57 nples) glycine, 6 grams (0.1 noles) acetic

aé’F“al,um?lZadgtPZh‘ﬁ@PQl@d%W lydepeid axaeyeyoforaens, wbtfhe
SEaR bt AL a0 oo 207 o

p Hreadginion vele btypie:daso g{he]prddmm coildbe amelnf'd vditefdre pumghﬁt. There
reactor was ,agitated at 800 rpm and maintal ned at

1¥35 ﬁ?vikaﬁldn%%éﬁi PR ﬁ@dﬁ@ﬁ?mﬂfghq BATes acids-spimepimpesyrement
t Qa2 A0 Gakdritd (O i ' bove

100C. 41 [n0017t%11%_|1_r|;]1 reﬁ&g@%ﬁggﬁb;&gﬁgﬁ@gﬁ% rglt%i on than
normal |y experienced in the presence of ethylene

oY FRIGTERAC RS ARLPERS ( #1GEDNERE el ok el et o
spn7els 22ElectyRSprad dsiadion (BSH IVEdsk BpectbaRHYTIVIAE s RtBRietry

agg‘l ied very gradually to avoid excessive foam ng, and
t

¥

Al inYelaer eanmcandimyas ehallease unti dieladvent 98BBI(ElRato-spray
f Io%?ﬂatigﬁ)éocomﬁﬁI R ioﬁ&g{i&gta{(?s &3]1%(;%(%8 ggedcotn 63’18% #‘]t%)afslt%oﬁ“hgva S

st oppe € product . cou erv

peompanti(s) dhiateeest wakissobed iitfsuitable sofvesigtHeGoRifioh Rethen
bo tﬁr%n?dof the reactor; a_crude-sedi nent neasurenent

wabufiged toframm swab droplets el henprs OrBEd | ioys withes deiets aierthen
t ects At %o 1@3%%@‘3 ﬁfé“%’l; ifhi y
f égr Sel ect glgﬁgorrpoun sI1 8 #g?‘%fﬁg%{p@#ﬁx gg?ﬁ}?ase.
| ‘Blavise giectod igrE 3y thiva sanSpdein sanpling/coned/hnd trapspottedingd the mass
of "invalatile" conpou i.\/\@g %,,Chal l.enge until the
ARTERIMGF REMPRE WESE: ST KA SpBnickgatiom)therpiprazafl of thedons
| @Rkmedd 28 ciRKRE tPbakBatddolthemeRRfieNsae phase. -The
conmpound(s) of interest is dissolved in a suitable
sOPVEAL |  tThe ESdimass spscirawetearbtained on a Finnigan TSQ 3000 Mass
spectrometer. The sample, approximately 0.1 mg is dissolved in approximately 3 ml
of 3:1 tetrahydrofuran:water, the solution is infused into the ESI source using a
syringe pump at a rate of 8 ul per minute. The mass spectrometer is scanned from 10
to 2500 AMU in two seconds. The final spectrum is the sum of 60 scans.
[00178] Alkylphenol compounds have ionizable phenol groups, therefore it was
necessary fo observe in the ESI mass spectra in the negative ion mode. Since the
_ starting materials for the synthesis of the target oligomeric alkylphenol compounds

were all known, the product structures were theorized. The product compounds were

complex due to homologs of the alkylphenols and mixtures of the alkylphenols.
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nebulized to fromsmall droplets. The "pre-forned"
ions in these droplets are then ejected, due to
repul si on between these ions within the droplets, into
gas phase. These ejected ions are then sanpled via
sanpling cones, and transported into the mass
spectroneter for nass analysis. ESI is a "soft"

ianizatio t her ef.or e i ons ner. ar.e
Lo b Siebris e PponRzPetP e AT 5055 wore
ThA obrvdB i Rtcad Qo tpBuNB A PRI ﬁﬂn@ét oAt amqugmoiﬁs;@ked
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t source usin Syringe punp arate o ul
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aqu foRED ntehgi S QERpdak WRSsed BGEFERY the

to o Serve in g% nass pectra I n the negative ion
nobeentBiting of thlaeorrsﬂpandmgl gompdiend{ked deernihasionye redajive

R STIAD OF We~qs I RRer i T AL S PR ENUP D e Note

PR s RATHRSHAE So WREhinS RBRhEPeréae diidoBmtiogsp @t t he
al kyl phenol's and m xtures of the aikyl phenols. 42
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ph nQlics 0-0- re resol ved. an al cu

fip {eﬁb"l%b‘él%‘f ﬁ'akﬂgﬁrhéﬁﬁ APERH e v Ingty wnblél&ﬁ 9\’3%0

291%1 BRI &hpdulEs ls%gme&dlt St th@NcobldBEtha Ok {s@tﬁ@é?rﬁﬂioﬁﬁun part

ound(s) and determnation the relative
cdfitbeglyciat tleh isaksdachtsiovitb thealindghenal anben. flderafore, emreecan expect

t dert ak
G By e HY St BF peEvHBP g ESHEPERHE. TSP RsTeh & PUcls
O(for&bifcﬁldnfgqmgﬁmﬁt@@ dBdine haSheREBEObs¢rOILBGhe positive ion
El ement al anal ysi s showed the presence of nitrogen in
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%en%wgﬁ ngpgoqnﬁﬁggse ESI- mass spectra in the

e doe show any i ndi cati on of
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conmpounds. However, by GCMS, using electron ionization
(El'), glycine was observed. One can then specul ate
that the glycine noiety is associated with the active
ingredient via ionic Iinkage. And since the active
ingredient in the oligonmeric alkylphenol conpounds is
a phenol, one then concludes that it is the amoni um
par ABLEf3 Elerdbyay Mhitdoh (BSH) 88304 &Iu%gleﬂ‘gts{)]ecmisanalysxs was
al kyl phenol anion. Therefore, one an ex
ob’é%fPdeﬂOyéF%CHfohm@omﬁwmnpbs nmode EEI spe:::;jmmThe
nol fr\ t a. _nro

I Ill
E .flﬁﬁ‘io Vébl\ggg;rh‘&giwgm QF BREENQEICIMOTEGHES IN
Sl spectra. lit is pbE& @LAGOMERICILK¥LPHENORICat ed
W t h ot her noijlety, as well asCQMROSITEONI i goneric

al kyl phenol ccrrpounds (@aﬁﬁﬁhfa@/«ﬁif@.ﬁé&&ﬁ@i&\q

anal vvo1 o

e T o o i e

EXAVPLE NO. CORRYTED NUMBER OF @WL.CNW EHES | N
GOVERI C KYLP C— CC THON-(r e} rve
Ii_'OESO‘;/l uf SpoIiﬁ'eag nres n‘_' S nnl 4:-%) Thr ee (Z and
M agher 1 2.24785. 03 27248 45. 42 .8 41 35. 03794 53
. 81 y 6 39. 38
3. 04 3 7.95/2468 29.144 & ‘bbl. ?6;«,2]% 38

a o4 5—7—871 5054220710 52 63_45
. La I -

4 1 7 8."22' 13889 04 |00.96. 1 122077 41. 94 BZ24
23.14 18 2.6P339. 69 J&is7B 33. 9¢ ) GGVPARATIVE EXAVPLES

d

. DA Carmarative 1414
vlr‘rﬁ)gr F;IE)I \1/4e1 I1-\ g%év o n"‘ér@tjl \\;ehrF 2?%8“58 b] bzﬁéi. 63
4G. 88 1.7 41.92 33.24 23.14

18 2.62 39.69 12673 33.96
COMPARATIVE EXAMPLES .

Comparative A 0 79.34 15.26 54
Comparative B 14.14 51.13 22.14 12.59
Comparative F 9.48 56.01 13.63 20.88
Comparative B 10.12 50.68 20.45 18.75

STRUCTURAL EXAMPLE —Decalcification and Infrared “IR” Spectral Analysis
[00181] Decalcification - 20 grams of Example 2 was dissolved in 18 grams of
analytical grade hexane. Then enough anhydrous HCI /Ether (Aldrich: Hydrogen
Chloride 1.0M solution in Diethyl ether) was added and mixed-in to bring the pH to
Just below 3 using EM Science ColorpHast pH strips—about 35 mL. Calcium
chloride, calcium glycinate, and glycine (an insoluble solid) immediately precipitated
out of solution. The resulting product was centrifuged, and the 11qu1d layer removed
using a pasture pipette, taking care to 1nclude as hittle solids as posmble Solvents
were removed under a slow nitrogen ﬂow and mild heat, takmg care not to. overheat.

About 17 grams of product was isolated.
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Conparative E 10.12 50.68 20.45 18.75 STRUCTURAL
EXAMPLE -Decalcification and Infrared "I R' Spectral
Anal ysis [00181] Decalcification - 20 grans of Exanple
2 was dissolved in 18 grans of analytical grade
hexane. Then enough anhydrous HCL/Ether (Al drich:
Hydrogen Chloride I.OM solution.in Diethyl ether) was
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the liquid |layer renoved using a pasture pipette,
taking care to include as little solids as possible.
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al ysi s CalfidrdevalBétaion: dds abmi dfiNiabgen(97-98%/@mppal)
of Calcium After decalcification: 252 ppmof Calcium
(98-99% renpval) Nitrogen: Before decalcification:
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OBy PHUnG Pongr B remp e SecP SR caiany s proving
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t hus proving that al the nitrogen (i.e., glycine)

hbagkbrasrvia Whl@é@oﬁbllﬂhéalbl i gomeri ¢ phenolic backbone
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shlieaplitiydgord stosghing alciR2s. 5 aved Abesauseribe piiveabis ailgost entirely
aéam?ﬁéd).e i i k&f‘ the decalcified oligomeric phenolic shows only residual

stretching in the 1600 cm-1 region for the calcified glycine, but significant free
phenolic hydroxyl stretching at 3225.5 (due to the fact that phenol has been liberated).

—hf—l-m

PERFORMANCE EXAMPLES — Thermo-Oxidation Engine Oil Simulation Test
(TEOST MHT-4)

{00185] The TEOST MHT-4 is a standard lubricant industry test for the
“evaluation of the oxidation and carbonaceous deposit-forming characteristics of
engine oils. The test is designed to simulate high temperature deposit formation in the
piston ring‘belt area of modern engines using an instrument as described in U.S. Pat.
No. 5,401,661 and U.S. Pat. No. 5,287,731, with the MHT-4 protocol being a
relatively new modification to the test. Details of the test operation and specific

MHT-4 conditions have been published by Selby and Florkowski in a paper entitled,
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calcified). The IR for the decalcified oligoneric
phenolic shows only residual stretching in the 1600
cml region for the calcified glycine, but significant
free phenolic hydroxyl stretching at 3225.5 (due to
the fact that phenol has been |liberated). PERFORVANCE
EXAMPLES - Therno- Oxidation Engine Q1 Sinulation Test
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were added and subjected to engine testing, the results are presented below.,
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in a formulated lubricating composition provided improved deposit control verses a

more commonly employed phenate/sulfonate mixture.
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1. A process for preparing an oligoneric phenolic
det ergent conposition conprising contacting an oi
sol ubl e al kyl phenol with an al kaline earth netal
base, an al pha am no acid, and a C1 to C6 al dehyde, in
the presence of a C2 to C6 al kylene glycol and a C2
to C4 carboxylic acid; and reacting under reactive

g¢i ons at a tenperature of from about 150C to
about 225C. 2. The process of claim1, wherein
1suff|C|ent kal i ne ear resen

S Ubs AbRs R Renes & hhe R e e B R ERspioa

The pos@sse asiftatiab Af ofl QolbR dlcyplnoEWwath fh AlkaWAE ERihnetal
sai d process is conducted using about 0.5 to about

1. 5 haneearotlpla aainpreideaitd hCnist & aldelyde, io txppresenge g6a Ca to Cs

ol e?lggfﬁ gglﬁ %ﬁ 61367?5% C(§%§I%gx§’19° %ﬁcii 8 {%ﬂC&F&{H?(gGI’ E%c{we

aI kybcamaugismcwlternpwat@reme’ﬁoﬁpdmuallﬂ}plcptbeiboﬁt d2asCs. 4.
The process of any one of the preceding cl ai s,
wherein the oil soluble alkylphenol is a |linear or
2bran hedchaif I 4
TRCBroE R o e 1, LR R Ml e b el bR prosent to
sal dsubistansSalyudaliéy dieloyll sphbteadlkdpidrmi.ns from 35 wt % to
85 w % of l|inear alkyl phenol in which the Iinear
al kyl radical contains from12 to 40 carbons,
3m Xt HREpioddd abERiing o ¥hintd P ¢l e/ af E ducted
al kyl ph%nol ﬁn mhlghothe braﬁgﬁg g?nsg gs nluce
cont @ilmgsatfqud h5do ebow4 . caplearf atitabine ﬂalﬁl mEtabbzmepO,ééso @1’r7 5 mole

o) afoBa et R B eb 3o o IR g i Rerabn e/ up 20

cal cind® sPthéle, tcal ﬂkﬂ@ﬁé@%&%ﬂ@ per thoR al1d/MsheAo] RRIst €.
7. The process of any one of the preceding clains,

wherein the alpha amno acid |s sel ected from the
40T oup, ¢ nlne ra
4aspat Igljaéé aci dalg}t':§% (gfitﬁeepre %n s WL rg% 0% ﬁg’le
gl ycalkg@phdiod i dllikar of ISt@h@iéﬁ lcﬁﬁn allg gi'd’lll@ of ab(yti?dfift@AO carbons.
nmet hi oni ne, phenyl al ani ne, serine, threonine,
tryptophan, tyrosine and valine. 48 8. The process of
C| ai [ n is .

5. ’f‘i’leg%ro § o%llﬁ’ys Jtil{ibﬁ%fac'(l)ﬁﬁg 1%{913 Q’h&%iﬁdsfis‘f‘r’%z ?A&ﬁ@% &y ighem1
ar gi euingedns ﬂom'BlSe;vtp%mc 8Ssvtbf of:]uaaarralkylphhmléh whidhethe lipdea

am nqkﬁ%g(%célscoﬁ%nes 1£ car ons n x?uxture with from 15 wt % to
65 wt % of branched alkylphenol in which the branched chain alkyl radical

contains from 9 to 24 carbon atoms.

6. 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, lime

and dolomite,

7. ‘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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consi sting of aspartic acid and glutamc acid. 10. The
process of claim?7, wherein the alpha amno acid is
selected fromthe group consisting of alanine and
glycine. 11. The process of any one of the preceding
clainms, wherein the C to C6 aldehyde is selected
fromthe group consisting of parafornmldehyde,
gtrio
S0l uf Tofseett S R T RGeS kAo B 4 (el o hegrou
t o Coomisdepyilkisidingaysdeodnindrgiatiede. 13. The process
of any one of the preceding clains, wherein said
process is conducted in the presence of an al kano
haV|
13, T PiokRsbh ok Ao pibla adfifh RICESIRAE ST 0w
to cmnnMagafm@mMmamdamdgahdnﬁhkahol. 15. The process
of any one of the preceding clains, wherein the oi
sol ubl e al kyl phenol is contacted with the al kaline
1§ar timdhiloatss ReRiR P dwhd8indhe Q?hﬁ‘ Hnfi) ac‘i"(ﬂsqaebt@d B'aﬁl t‘h@ group
the presence of the’C2 to C6 al kyl ene gl ycol and
C2 t eonGisting af Hanipé amd glycide. and t hen react ed under
reactive conditions at a tenperature of from about
150C to about 225C to form an internedi ate product;
1 Whi Clthd Srocsi B8 SEH&H dth dﬁ%&&ﬁﬁg&iaiﬂlé iR Bé ) 9o €6 aldehyde

al dehyde and reacted un reactive conditions at a
t enpi rsaltegtpé from the gravaensistiBod nemiomaldehyds Gloxage, The

proc to 14, wherein the oi
soluﬁﬁé'a %@f gﬁ@Psmj%nnéﬁ}% ?“meﬁth t he al kal i ne

earth nmetal base, in the in the presence of the C2 to
C6 al kyl ene glycol and the C2 to C4 carboxylic_ acid;
12nd Thepropessof elainyhlevherpiagls Cvbo Godetyide ipagfognaldehyde.
tenperature of from about 150C to about 225C to 49
forman internedi ate product; which is subsequently
1 ont Hid gdcess bl adhene@f th@px@ﬁedmg cleimy e/hareih $aepmlcpdsas
am no gcid and reacted _und reactive condltlons at a
t errp%}“gtlﬂ?‘e“b c PRSFCRI95aR alkapel Haginiedbier 6 5ahen aforms. he
process of any one of clains | to 14, wherein the oi
sol ubl e al kyl phenol is contacted with the al kaline
1% ar t Fhaprvedss bfsleinahdl fuﬂher@ontpmism castillihg/dhe redction heduct to
the presence of the g@? C6 al kyl ene gl ycol -and the
aad

SFPEXC & RPpRATisEd and then reacted under
reactlve conditions at a tenperature of from about

150C
15.  The process of any one of the preceding claims, wherein the oil soluble

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 C; 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 Cq 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 C4 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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to about 225C to form an internedi ate product; which
i s subsequently contacted with and the al pha am no
acid and reacted under reactive conditions at a
tenperature of from about 150C to about 225C. 18. The
process of claim 17, wherein the alpha amno acid is
added with additional d to C6 al dehyde. 19. A
ProCRsS dnQhteRhGRALL :pﬁgiué{‘ wiidr3Q g@[{se&uéﬁhg %{?ﬁt GedlGHRNEER! 1o Cs
conmposition conprising contacting an Fupbre
al kahldeteyde and therabtel anphe natiand ma&kﬁl minder reavtive cawditions at a
and Cl to aId oLn t | e presence of a
lﬁﬂgFgg &E%%C&ﬂa é25&2 C4 carboxylic
aC|d and reactlng under reactive conditions at a

tenperature of from about 150C to about 225C. 20. A
I'br odilibe proced v eny ercodioliiimg ltto 1#hehgrisdkssil eflublayplikylphenol is

o Bt b g B Sl el RS sk Byt i e in
Vi sc@gipkdse@RbiandTIMIC AMRHMe 8fcdlRfd eld @aper, 'cﬁrboxyhc acid;

phenol i ¢ detergent product re ared accordln%r
cl ai #adzben peactedundgs F¢E@§V¢ Frep CI'HS@@W@@PW&W of from about 150°C

o s esbpPEE2s IR K AR s adlsk gL bR

C onpesitdctednuith &fpthe dlphy af@is 864 hidreafted Qhder $@lcbé €onditions
al kyl phenol with_an al kaline earth netal base, an

al ph# sdamperatuse phifrom oy 160°¢ ¢ d@uhPdhyde, in the in
the presence of a C2 to C6 al kylene 50 glycol and a
C2 to &4 carboxylic acid; and reacting under reactive
1& ondlhé pmsasabf elaine hpeviaireinehoilphd aninelaoidtis A&RA wich additional
abou& (S a _di spersant; and a wear inhibitor. 23.
The $ubsr Gcaé@‘f §0i | conposition of claim22, wherein
said conposition conprises fromO0.5 to 5 wei ght
percent of the oligoneric phenolic detergent, from1l
190 12 pm:iegdﬂfor peepeeng amdligdnecroli Iﬂpeolﬁadﬂtergcrd chbmpnsitiod t o
1.1 weigh inhihitor, based o
the SGpPingiioafetes of il spigblEDiatinn gug) oL eRgas ¢f dahe
24. ghigolabidl hitBd CNG Ol 1dGBABIRIth RthOpresdiRE BF 88, to Cs

further conprising at |east one
alkylene 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 claim 20.

22. A lubricating o1l composition comprising:
a major amount of an o1l 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 Cg aldehyde, in the in the presence of a C, to Cg alkylene
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oxidation inhibitor. 25. The lubricating oi
conposition of claim23 or claim24, further
conprising at |east one viscosity index inprover. 26.
The lubricating oil conposition of any one of clains
23 to 25, further conprising at |east one foam
inhibitor. 27. The lubricating oil conposition of any

o ok ASdEng R o EQcallIBN AMidl At WEAIng OB AR 1 ©

a zinc haté he I r|ca

conposi tdondit‘mhs al aafempraturebéfremabsal Ib0e0 mtpobom ppsrdhas
a total ash cgntent frgmabout 0.1 to 1.2 wei ght
percent ash FURAEHAE] by ASTM D874, a total

sul fur mass of i QB> to 0.5 weight percent and a
total phosphorous nmass of from0.02 to 0.1 wei ght
percent, based on the total meight percent of the

21& ubr Jl"ﬁg'fulbrlga’cmg oil Comy %%{tfoln%? clalm 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.

24.  The lubricating oil composition of claim 23, further comprising at least one

oxidation inhibitor.

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

least one viscosity index improver.

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

comprising at least one foam inhibitor.

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

inhibitor is a zinc dithiophosphate.

28.  The lubricating oil composition of claim 27, wherein said composition has a -
total ash content from about 0.1 to 1.2 weight percent ash as determined by
ASTM D874, a total sulfur mass of from 0.05 to 0.5 weight percent and a total
phosphorous mass of from 0.02 to 0.1 weight percent, based on the total weight

percent of the lubricating oil composition.
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