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© 2 PROCESS FOR PREPARATI ON OF MANNI CH CONDENSATI ON 3

PRODUCTS USEFUL AS SEQUESTERI NG AGENTS 4 FI ELD OF THE
| NVENTION 5 The present invention is directed to a

- process for preparing Mannich 6 condensation product

sequestering agents or. mxtures of Mannich 7
condensati on product sequestering agents for use in
fuels and lubricating oils. BACKGROUND OF THE

I NVENTI ON 9 Lubricating oils contain additives that

per PROCESBYF ORFRERARATION OMBIANNICAEONIENSATION
di sper sgPROMICTSAISEF U ASISHQEESTERINGSAGENITS per se
varni sh, Tacquer, 11 and sludge that may be forned in
the oil and preve@%%hmz deposi ts.

Ashl ess di spersan ELOQE -and prevent

viscosity 13 buil dup caused by t he aggl onerati on of

~_soot- in the aqil. é}/erb sed detergents 14 al(/le added to
6 3K

Thepreseatt imgngpn & SHEd (P @ RrPESsE [USTeRAEVEBRID ¢ an
zed reactions an rrangenents to 16 occur in
corensation pnduch sedaesteriag @gadtiddr tiee inufielcand hiprisialisg oils.
to control oxidation 17 of the oil by scavenging
radi cal s or by deconposi ng hydroperoxi des that are 18
formed from t BAOKIGROUND OF THE IBNMENTER i nhibitors
are added to lubricating 19 oils to. prevent wear of
the netal parts caused by friction. Gther additives 20

Lisbrigating olie mbgw'imaddi’oilvéb ithatrpsriohmi mnhptrnpm%rﬁtifansaons.
ASURES b SRt Roaatha ol Shousc i Bodier

N 13 es .
oG8 Atnag oo WY, iy pERRR 0 cAran o o
deprsitst #shlessidispersahts alee disperss @ anid prebentodscosity
. ajls. 24 Transitiopn netals such, as, Fe+3,. Cut+2. Ph+
oiidyBseised bitEp cobfbaBiion o 365 Rine S° dfifsed dfferoents
arelicRid ton@sritdting Bills o teeitdafzdratidan Thest Reidyr ddreause wear

oxi dation products 26 such as hydroperoxi des, o
anchepoxsion Ak earscauss seidyiatalprebaagiony pod srgirangements to

o3 RO off SRR 05 A4 oo BElSt b By b Ron

of@ht ail peescabenging ¥ agicaad tyndedorhpesing hydtoperoxides that are
formed from the oxidation of the oil. Wear inhibitors _a:"e added to lubricating
oils to prevenf wear of the metal parts caused by friction. Other additives
such as corrosion inhibitors, .fric'tion' modifiers, viscosify index impro-\kers'., pour

point depressants, seal swell agents, etc., can also be added to lubricating

_oiis to provide important properties to the finished lubricant.

Metal ions can play an im‘portémt role in the deterioration of'l-q_bricating- oils.
Transition metals such as Fe™, Cu™?, Pb*?, and other metals, can catalyze the
oxidation- of the oil resulti_h_g in the forh‘létidn of the primary oxidation products
such as hyd foperoxides, carboxylic acids, carbonyi com’pou'n_ds, hydroxyl

carbonyl compounds, and the lirke.. In addition, metal ions such as Fe+3, Cu™?,
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2 oxidatidn products resulting in the formati on of
sl udge, l|acquer, and varnish. 3 In order to prevent
the netal catal yzed oxidation and pol yneri zation of 4

" lubricating oils, it would be desirable to find a way

to conpl ex or seq'uester the 5 nmetal ions to prevent

pite 2% 8ihel Astals! 85?': &L R poN et AbPednEe primary

pol ymerization catal ysts. Sequestering agents have

- axidationgEsdudts resulting iptherfosmation stiplptige igeaeere sedryarish.

trace elenents, in netal plating bath, renoving rust

- stains, and in fuels and lubricating oils. Mst well
R mdmr tsemevemtéhe mietabeatolyzad @xidadiba Iamirwaymﬁrizam%s

i Seiooials uoindpd EketlEa india A5 o aPHERt E i dierig the

SN onsab Bralein ths fldthl ibAS flohPactiny a9 8xiektion aptd met al s
I nt o non-.aqueous systens, for providing oil-borne

poihanerizaiionieatalystso pl ants and many other uses known to
persons skilled in the art. QOls useful for °
| ubricating internal conbustion engines are general |y

‘Ssiquesteringi aganés have sy wm hewrag plangs tsir aum@iwwﬂpﬁ@sséry

G amelisg it ST bR fRg B <i8be §o W'uets and
| @ ricaBinf Wik € Mdst wiliskrieay S8dd éyf@ﬂmg)a@emg |t g el vRIVCR

condensati on products are useful 1n 18 internal
agoRBUS Masha.e hhpreeisfaigreat nred foiiend sequssitening aganis that are

 fYRhupig, u%ﬁ éﬁul’i)lgzgs %ﬁ%{en}‘@s&%%@ﬁll éTE usgdeE(%etﬂgs' ts

or varnts

irthritRAiba of Methisdeposir-aqadslis/aystersb, flolfr]pab\ndmg&)l[ -borne

~efficiency of these elements. 21 In addition; ﬁ 3
étfpmf@?tﬁ@r@rf@ﬁw Sfher&isepikeRWN 19 RAYSAlS Skified in the

a1 G hé’éfull fBEfu_b%%agH? itter n%]@oﬁ}fbfugﬁén eﬁgﬂ)é?sgagé'tg%'gte'@ rérlnthe_lf

produce so e an I'e materi-a
nuiseka Dils onbyrdhetinois béhbrumﬁﬂg vibengityo péus, srqueshering

f inte . The . . ,
Qbbb RBrivaGil GBS RidrRPaRRE SR mlfths olgoluble.
products help to _redruce dep03| ts.- 26 O |-sol ub! e
T RBan i) casmbie M b ndtiaod Brodittere Dsetuin
iREPRAYESPUSTG éhé:)ﬁe%élsafi\lonz%lghléwn%ﬂfﬁdeﬁté Of fied RRIcheas

sl udge, varnish,”and | acquer, -and prevent the
additives, sometimes form deposnts or varnish on inlet valves and on heating

eiements. Such deposits and varnish impair the efﬁCIency'of- t,hese elements.

In addition, fuels are susceptible to chemical reactions, such as oxidation, on
aging. One effect of oxidation is to produce soluble and insoluble materials

- that form deposits which interfere with the proper functioning of the internal

combustion engines. The conventional oil-soluble Mannich condensation

products help to reduce deposits.

Qil-soluble Mannich condensation products are also useful in internal.

combustion engine lubricating oils. These products generally act as

dispersants to disperse sludge, varnish, and lacqt'jer‘ and prevent the

format:on of deposits. in general, conventional oﬂ-solubie Mannich
_2 -
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29 formation of.deposits.. I'n general, conventi onal
oi | -sol ubl e Manni ch 1 condensati on products are forned

- fromthe reaction of al kylphenols with 2 fornal dehyde

and an am ne or a polyam ne. These products have
limted 3 ability to sequester Fe+3 and have |imted
c@#&éﬁﬁroh&r@ﬂ@@ e ¥ 6:% tﬁ@trééé’t?c?rfjof é‘lkﬁﬁhgﬁél‘s%th
rization t at oten occur. ter-sol uble
fdmmlri@ydecamem atvins op athxammer el h@lel pmdumﬁs haye lgnited

BB SBaRBESh Ty AT BPEIG r Uha

okidBtib§ ahl PdyRhégzatidn tASt @ﬁe@a&ejﬂ on of Mannich
condensation products is well known in the art. A 9

- nunber of patents have di scl osed Manni ch condensati on

v@éteﬂwhsleqmaﬂaﬁmﬁld@)ﬁbeheﬁ%%ﬁo@he@m@%emﬁo@mases

However, none of known nnich 11 condensati on
sequriliening agentsi dlavever: suchpwdagtsotannedibgdisedgs and

shalfestohid s R o RS S TR a1 Pon 15 react ons in

lubricating oil. 14 U S. Patent No. 4,032,304

T8 SR Y o EPRR AR AL WS

nliMBEF 6BbAtBAts Nél\,%%i%lb#&@Mhrﬁ?cf?bbndé&ﬂl@hlmbéucts of
ni trogen-contai ni ng di spersant. The di spersant is

‘alkWiahaeelsr aldebydss amd emings.c ewewet.nane of the k@own Mannich
. @g&\% ‘ﬁgﬁéﬁ a}éyuct%éggﬁ Cargotﬂﬁg{e%%%gﬁ%ubsgﬁ@@é & 'eab%ﬁy to

eas
squatstaraiy Y ta prareho kel catallRedioxpBtivoantndopolgmerization

. Manni ch-type dispersant. The Manni ch-type di spersant
rgagtiong in [gé

, rieadfigPe the reaction product of an
al kyl phenol VVI t h fornal dehyde and a 21 pol yet hyl ene
S. Patent No. 4,069, 249. di sc| oses

pol yam ne. U.
UPS\ EatohRi. A0 3L Alsalag oy iRTRYed hipl CREIRRSIEIRG GRIAINIng

o B0 o, St Koo BB BRI o

scluitis tnitregcardeiteining dipenminte Mdelisper@antais dhaeadteidzed by
process the e

aci d d a diam for ma
R IFoBCEIR B ACDR L B ST boBpastauegical
haviiFat 1eB6t 5¢ caddn'®Bms. The dispersant is preferably a carboxylic
dispersant or a Mannich-type dispersant. The Mannich-type dispersant is for
example the reaction product of an alkylphenol with farmaldehyde and a

polyethylene polyamine.

'U. S. Patent No. 4,069,249 discloses a novel Mannich condensation product

chelating agent for iron (i) or iron (). The chelating agent is a Mannich

- condensation product made from phenol or substituted-phenol, formaldehyde,
. a di-amino di-acid and a diamine. The process for making these Mannich

condensation products is disclosed in U.S. Patent No. 4,338,460.

‘U. 8. Patent No. 4,166,726 discloses a fuel additive and fuel composition. The

additive compound is a mixture of a polyalkylene amine and the reaction

-3 -




27 U. S. Patent No. 4,166,726 di scl oses a fue
additive and fuel conposition. The 28 additive
compound is a m xture of a polyal kyl ene am ne and the
reaction -3 1 product of an al kyl phenol, an al dehyde
and an anmine. The additive provides 2 surprising

SRk oftah ?ﬁy@h@h@ﬁ%@r@déﬁ%@%d drgnadat irpe fdifvésprovides

partl cul ar or conpression | gnl tion

‘anpiisiag. stmllﬂy S préfeending thisrmal depadtiondoiduelss partiglarly fuels

romatic chel ati ent having a 5 hydroxyl group at
%ﬁ@cg‘é’ﬁ?%ﬁm%fgq'q{)é'gﬁ‘?ﬁg‘éﬁl e. Such chel ating agents have

6 better stability in an alkaline environnent. 7 U S

aé;é?'é?{‘\ﬁ?g{?dfg} ‘F‘%éﬁip,sg o%lggz‘a?rﬁ?r%gﬂaé cgm?q{&\%ragen% havinga
rd?@my bt theaGdrflsr bﬂherrﬁsi@ew@argddh digatiid &gents have -

|sorrer| c form 9 which conprises reacting a phéenol
gty ctatallity din Wlaik@mea@ﬁwr@nmw‘roxyl ic acid 10 .and a
base, said phenol conpound functioning both as a
reactant and as a 11 solvent for the reaction system

7 U2S|Pafent Rat drit3M\p32 distipes Tprdicess fgdle anmafptm of blneno!ié
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HRenfliediibe Bnicabdis B3R T atsuthinanhy BiS e Hemerie form

WISIER rcb&ip!?&e@ rEBtitg @%bh@lfbd?ﬁp@.lrm ﬂi}ﬂ@éﬁiam g C?/oxyllc acid
di. carboxylic dimer acid and.a. trimer aci

kst @baﬁemaj@l ®heae! erimpey e ﬂmﬂ@nln@fboéh ap gasacterd apd@s a
so@éﬂt ‘él'ﬁlhg fg?/%‘f&ﬁéﬁsfér@ of a con‘posn tion from t he group

nsisting o
d| (ortho-hydroxyaryli dene) 1, 2 al kyl diarnine in which -

Uk PRk RTINS oo et A TheS st W g i Bprosion

AMErrol n@t@tqhwﬁfesmsza@rtd&mbﬁrpmfmﬁmydhic@rm by
the reaction of a 20 phenol havin Wo reactive ring
qﬁwrﬁm@ majoy ampna?flapmtw@ %ﬂ%ﬁﬁ%bﬁﬁdlcéj’@ff acid and a

(a8 85, SAi Ui B A8, e B o

- (4569 RASY%dbfar osmpdsitiboVm thesgloapaonsistiog ef (pamnNGIN'-

dg{pnﬁpg}ydgqﬁ)?ygalrﬁ%&ag%ef %{h@ﬂﬁarﬁr{enl wi lglqtthg grtyhdtrar?g regc;icai
contains 6-7 carbon atoms and the alkylene: radica! contains 2-3 carbon
atoms, and (b} a polymeric condensation pro.duct obtained by the reaction of a
phenol having two réactive ring positions, a lower raliphatic aldehyde and a

poi‘yémine.'

- U. S. Patent No. 4,225,502, a division of application Serial No. 630,792,

Patent No 4,069,249 discussed above, discloses a novel Mannich’
condensation product chelatmg agent for i iron (1) or iron (I1). The chelating
agent is a Mannich con_densahon product made from phenol or substituted-
phenol, formaldehyde, a di-amino di-acid and a diamine. The single claim is to

a cyano su.bStifuted. compound.
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25 agent is a Mannich condensation product made from
phenol or substituted- 26 phenol, fornmal dehyde, a
di-am no di-acid and a diamne. The single claimis to
"27 a cyano substituted conmpound. -4 1 U S. Patent
No. 4,200, 545 discl oses conbi nations of ami no phenols,

rF%téhtﬁS@ng BHE%&O cﬁﬁﬁnﬁtt@@éﬁtéﬂf oaﬁ)ﬁéhols wherein

saturate ydroc on substituent at 3 east

'saidl pheatols cartainon sab stastialyrsitomée dhydrocarbon substltuent of at

N S g e e

-séle@f%rﬁ tRtIgkolip 86hHstird)\GMNo) ndlitrat aF B%M'rhétaa%!@ls of &)
. hydrocar byl - substltut ed 6 am nes wherein

ofgaiosufusacid uhenpt oregarbpxylicuanid;{H) hminoyaml-gubﬁltét%d

ST N R R e

cottairgasttiedst 1@ ¢arban iatorags (idhadAated nittornthadingicong@emds

ARSI BB e .
R SR Ao A et bAoAt o

Iu@n@ﬁﬂt,sm”tg sudhosmEabinhtibnsa bk widdkivbs tireé paditutaryruseful in

, benz 3 am nq acid oligoners are effective netal
MY ﬁ@ﬁ)*a@%‘fﬁ%@ﬁ%% broad range of 14 non-aqueous

systens. The products clained display surprisingly

UpssPelduba it éiis-i%ﬂas%sﬁﬂ%%‘ikﬁ%@%gv@?\%&ﬁx e el

: a:%?rbdiac@ Ollﬁ P'T‘ a@eﬁ&tﬁé%%?c@éf nggégént@ i %Vt?rbad range of

ricati conposition - sSin
ncm-gquem ayStemsac’{chet mmducﬁsrcdzhimms;dammnmlg tigd

S(%hdg'gl% gr aéi r&hgﬁé}f skgs%H{edC%fnd Eng%] @gpl%ts e ahd
a;@h@@t@ﬂi\,émgh t he reaction product of formal dehyde, an

amino acid 21 and a phenol, dissolved in a

| ubricating oil. Depending on the choice of netal, 22
Ut Sepakoy R0 udmIRs alstiosed@didveY RibkitBand il t8RIposition

i nhi bition, sludge dispersant, 23 wear reduct| on and
caanpiisiog adamgammp@lltq itive, incuding @ matal isetectatyfrom

Groups |, 1b and VIII of the Periodic System-of Elements, e.g. Na, K, Gu, Co,

| Nior F'g;; chefated with the reaction product of formaldehyde, an amino acid
-and a phenol, dissolved in a lubricating oil. Depending on the choice of metal,

the above arganometallic additive imparts rust inhibition, sludge dispersant,

wear reduction and anti-oxidant proper_ties to the said I.Qbricating oil.

U. 8. Patent No. 4,734,212 discloses Bis-Mannich base depoSit inhibitors;
lubricating oil compositions having these inhibitors and a process for

preparing these inhibitors.

U, .S_.‘-F_’at_ent No. 4,847,415 discloses certaih Mannich reaction prodhcts (i.e.

aikyla.ted phenol, polyoxyalkylenediamine, and an aldehyde) which are used
to deactivate ir_on species already present in hydrocarbon fluids. Left
. 7 5.
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24 U. S. Patent No 4,734,212 di scl oses Bi s-Manni ch-

base deposit inhi bi tors 25 lubricating oil

conposi tions having these i nhi bitors and a process for
26 preparing these inhibitors. 27 U S. Patent No.
4,847,415 discl oses certain Mannich reaction products
I

Postod B PRI AL1EA8 o EANBRURLIHLEIRFL 81 rormaton
sgfeginesy apolemdy npssee it thenhydgrdcabanbionid. | Thelsnethed for the
1 untreate such iron species.|lead o, deconposi
rRIeRRTatieg 9 ?ﬁh%%Mfaan tGeBRensatign giaRkgts 38 %@@s
'dlv:%f&%ahbd%???fé?ﬁﬂd hpBglsgghe method for the .3
preparation of these Mannich condensation products are
clainmed in the 4 divisional U. S. Patent No.

8% ﬂ/BNE ¥go2. 13@%1@&53%@86143%%3%%% ‘iiéé td??‘ l%ducts

ertain nni ch reaction products orned

rfeemed a’mrroﬂweaaaaﬂdny bf i atityl-substilutedteatéaiol, & ppbdaymne @ed an
de i,ch are used to., deact.
g%'@fdeﬁ@?‘a %i\hg’aﬁ?%‘{aﬁ% &OPRersmﬁ@ §888'P8<ﬁ‘?“ta'“ed n
fHM‘r&c%rbéﬁﬁﬁidﬁnl%ﬁﬂirﬂfbaté@ JuchRRIcRS 8@ % Hecomposition
deconposition . 9 resulting in the formatjon of gu
Fesylting imtheformation hEgWyaTs cahiasr masses ini tbpaufwdrqmr on

.:II%UId14 15 16 17 18 1.9 20

U. 8. Patent No. 5;122,161 discloses a dieset fuel composition comptising (a)
a major portion of a diesel fuel, and (b) a minor amount, as a diesel fuel
injector-detergent, of a glycolated Mannich coupled product of bis-
polyisobutylene succinimide of a polyamine, prepared by: (i) reacting an
alkylsuccinic acid anhydride with a polyamine to form a bis-succinimide; (ii)
reacting the _bis-succinimide with a phenol in the presence of an aldehyde to
form a Mannich phenol coupled bis-succinimide product; (i) glycolating the
Mannich phenol coupled bis-succcinimide product with glycolic acid to _forni a
'glycolated Mannich phenol coupled bis-succinimide product; and {iv)
recovering the glycolated M'a_nnich phenol coupled bis-succinimide product.

U. S. Patent No. 5-64'1 ,394 discloses a composition for use in deactivating

| iron species in hydrocarbon fluids, comprising the products resulttng from the

reactlon of (I)a substituted- catechol, (ll) a mixture of polyamines, and (ili) an
‘aldehyde. The composition also functions as an anti-oxidant in hydrocarbon
fluids. The anti-oxidant function is separate from, and in addition to the metal
deactivating properties of the invention. These functional properties of the
invention can act either singly, or in concert, for stabilization of hydrocarbon
fluids.
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U S Patent No. 5,122,161 discloses a diesel fuel

conmposition conprising (a) a major portion of a

di esel fuel, and (b) a m nor anount, as a diesel fuel
i njector - detergent, of a glycolated Manni ch coupl ed
product of bis- polyisobutylene succinimde of a

ac:| b '{%ﬁ%ﬁ& 65056 %?K%{sc!é%e)s meRidsngr ?er}noﬂhé%b%&ﬁdiéﬂ c

de™ Wi arnine to

pbrt&f@ue@hm soldion.(The metﬁadk igepetdily dohsprisecaddingrialthe
wth a Bhenol in the Fresence of an al dehyde to. .form

salufipn e e teRtethAn CigaH G 2BIING gt 8 |Cﬁmﬁ°§5'°;5‘r‘&§ﬂ€’t‘3'“9 a

I‘
o B T et IS BRI A as the
cohderslation grolybmeri merphmnbldematnimﬁbllspbemlmdﬂa gi-fimctional

roduct; and (iv) recovering the glycolated Mannich
"'B’ﬁ’é) ™ coupl ed bis-succi ni m de product. 21 U S.

Patent No. 5,641, 394 di scl oses a -conpositi onbfor use
2
Aniasfice Hted Sbretraion HEAPRRTCPobBoPU MR B e 23

am nes,

,
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p@lgaibxykarlamneal by JDndamoiss MaJesaieaand 5>Mam¢hal dournal of

PRSI Far A ol ias it 78, 8T nhodg 665 Moo3)

dnﬂ@l@gés prdpargtich apespdlanct asdridtingephaphehrbRli§oisobutylene
functi onal. Fro perties of the 27 invention can act .
i

arq riedhylenefgirgming bl%kﬁdih&tﬁ same ghaiy Ribreackingiasivests

- foﬁﬁﬁ%@%?@é?%hs%ﬁ nagteBialigisopuldteri afflthyMatetraming

particles froma solution. The rethods general Iy

compr i se_addi ng o iy HEeH pRAELPG treated an
ef fective anmoun sing a 4

- Manni ch derivatized pol yether. The polyether is

TIRERER! hePTiat 18 aP pEnsrsSRRMISRR MR

coria@BEBlion Hroduct S@d]t@’esﬁéﬁﬁgfd erﬁircﬁﬂﬂrxajregrmmﬁamw philic
Pol yi sobut yl enes-b 8 pol yet hyl enam nes by Mannich

q@@eﬁamn piigduct gwuerﬁé@ﬂ@@ agems|fof ebinfue Ibricating oiis,

Unlike conventlonal processes for preparmg‘ Mannich condénsation product

sequeS’tering agents using amino acids as the source for the amine reactant

-the process of the present invention involves a two step process that does not

.requjre the use of alkanols, such as methanol, or aromatic solvents, such as
Cg aromatic solvents, to assist in the handling of reactants and in conducting

thie Mannich feaction.

More speciﬁcally,'the present invéntion is directed to a process‘.,-for preparing a

Mannich condensation product sequestering agent comprising:
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9 polyethylenam nes,"” by J.D.- Janbis, M Tessier and
E. Marechal, Journal of 10 Pol yner Sci ence: Part A:
Pol yner Chem stry, Vol. 31, 1959-1966 (1993) 11
di scl oses preparation of -copol ymers associ ati ng

;alpha phenol ol i goi sobutyl ene 12 and

%fJ]yI enetetram ne bl ocks in the sane chain by
react ng- aqueous 13 formal dehyde with

al pha- phenal ol i goi sobutyl ene and tri et hyl enetetramn ne.

14 SUdyARYa OBlyEHIE!-sahERTIedN yIBoREomadis sempaunen wherein the

~condensat o ARMaToRD bR 2 BuEREL s Pl RaRehy bqny of rom

of Manni chafauteaudengriut SO Stigh asshyestiaithe rmmte&)fan

for use in fuels and lubricating oils. 18 Unli]| -

convent i onglkalprsdaldiase; Wih prepari ng Manni ch

condensati on product 19 sequestering agents using

am no acids as the source for the am ne reactant 20
t he pibdcesan atkaliteetsl baseiandrareaminshacid\as ester dervabive

step proct 3t doe it Jegquire the use of - :
aIkanols,gﬁég%gggdﬁglﬁ%%@bﬁﬂ%ﬁx%ronat|c sol vents, such
as 22 C9 aromatic solvents, to assist in the handling-
ctants .and | conducting 23 nni ch o
oS SRR L ORI besd T B Blloastpsin the
3155@10@@5;%%(@1@ process for preparing a 25 Mannich
condensation product sequestering agent conprising: -7

Anétﬁ@%hﬁ&%d@nélﬁ)of%é’%'r()’&ls‘éwftﬁé‘ BddehtirR@ntion is directed to

hydr oxyaromat 1 ¢ conpound, wherein the 3 polyalkyl
preparing aé\ﬂanmqhi@endanw@gwmdudﬁﬁwesmlmgeﬁ comrising the
bout . 280 to about 5,000 and an al dehyde in the

% fwe of an 5 alkali netal base; with (b) an:

Ik b d a el
Ger V)| TRIMIORG BT8R S PP LG foBRUEehysq g an

anot her eyRafideEavig] thcderaeve process the reacting
is conducted’in the ™ 9 absence of an al kanol . ‘

R/“\H

wherein R is branched orlinear alkyl having one _Carboﬁ atom to
) -about 10 carbon atoms, cycloalkyl having from abodt 3 carbon-
'mmmmaMMﬂmmmnﬂmﬁaMhmmmmmmmmﬁmmm-
atoms to a.bout 10 cérb‘on atoms, alkaryl hav-ing from a’tﬁou-t 7
carbon atoms to about 20 carbon atoms, or aralkyl having from-
~about 7 carbon atoms to about 20 carbon atoms; with a polyalkyl-
s_ubstifuted hyd.roxyaromatic compound having the formuia
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'to about 10 carbon aReus

10 Anot her enbodi nent of the process of the present
invention is directed to 11 preparing a Mannich
condensation product sequestering agent conprising the
12 steps of. 13 (a) formng a reaction m xture by
conbi ni ng formal dehyde or an 14 al dehyde having the
forrula 0 15 R H 16 wherein R is branched or I|inear
al kyl having one carbon atofffo 17 about 10 carbon
atons, cycloal kyl ‘having frgm about 3 carbon 18 atons
al , aryl_having from about 6
carbon 19 atons to. abour/i6 cqr bon atons, alkaryl
havi ng from about 7 20 carbon afols to about 20 carbon
atons, or aral kyl having 21 about 7 carbon
~atons to about 20 carbon atets; wth a pol yal kyl - 22
substi tuted hydroxyaromati ¢ cogpound having the
formula | OH 2 wherein R is polyal kyl of 280 to 5,000
nol ecul ar weight, R2 is 3 hydrogen or |ower alkyl

havi ng -one cay bon at car bo at o

ra't < hyaisien it savai e sade Fihedladh gty &%
and 6 (b)GYerCd f Qtdth it aBBut 10
~amino ac?hggor th eﬂlgg’egraﬁ(yrﬁégp?\%ht%égb?her eof havi ng

t he for meagbah aﬂmmsemd\ﬂa is hyjdopgen om-Gibirethe pesanee o§a
I ndepend: ntI 10 al kyl "havi ng one carbon atom

t 0. about c%‘?%on atons, or a 11'substitut ed al kyl
hawgﬁ one carbon atomto apout 10 carban

e

Tt i1 Bonfis dup tation oatde ith 88 anbs At SLPa pster

derivative thereof having the formula

© NH.
W/
\ COLA

wherein W is —[CHR"]- » Wherein each R” is -i'ndepéndehﬂ'y 'H,
alkyl having one carbon atom to.about 15 carbon atomé, or a
substituted—élky! having one carbon atom to about;‘IO'carbOn
atoms and one or more substitﬁents s,e!ected;from the group
consisting of amino, arﬁido benzyl, carboxyl, hydroxyl,
hydroxyphenyl, imidazolyl, imino, phenyl sulfide, or thiol; and m

s an integer from one to 4, and A is hydrogen or alkyl having one

‘carbon atom to about 6 carbon atorns; and

a base to form the Mannich condensation product. -

Preferably in the above formula A is hydrogen.

in andther pré_fe-rred embodiment of the invention, in the above formula, A is

alkyl selected from methyl or ethyl.
9-
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13 consisting of am no, am do, benzyl, carboxyl,

hydr oxyl, 14 hydroxyphenyl, im dazolyl, imno, phenyl,
sulfide, or thiol; and m 15 is an integer fromone to
4, and A is hydrogen or alkyl having one 16 carbon
atomto about 6 car bon atorrs and 17 a base to form

8 050 R & B S or e BB i bt

m@f@g@@b@@g@m@mt of the i-nvention, in the above
formula, Ais .20 alkyl selectedfromrrethyl or

ethyl. -9 1 In an alternate enbodi nent of the process

ﬁfahmﬁuémﬁ@m:méﬁv BMHEORr0BBEE bS the pra¥emandsitim $epIbep

In a further enbodi ment of the process of the

mvehr@ﬁthntﬁxélngutba reacion(Ipixture; of\eR éa) w@mﬁa@tm'ﬁg acibsalt

eac re of Step (a) with an anmino acid salt
a‘ﬂﬂé tﬁ'gf&hﬁ‘ﬁ#ornul a NH2 CO2M wherein wis as defined
above and Mis an alkali netal ion. In the fornula in
the above process Mis prefggpably a sodiumion or
potassiumion, nore preferghly Mis a sodiumion. 10
I'n the above processes, preferably the Rl polyal kyl
group has a nunber 11 avé¥age nol ecul ar wei ght of
about 400 to. about 3, 000. \Nbre preferably the 12 R
pol yal kyl group- has a number &Redt age nol ecul ar wei ght
of about 500 to 13 about 2,000. Even nore . preferably

- the R pol yal kyl gro has a nunmber 14 average

nol edhespinwe isyRs defin 6G@vezeodﬂvbi5a%aﬂ<a&mi@ﬁonbst
preferably the 15 R, polyal kyl group has a nunber
aver age nol ecul ar wei ght of about 700 to 16 about

n theofprmuta inhe wboue eiecqsisddds peforatihea seriyan ign or potassium
it DR et B Rira) nh e ROLNA Il substi tuted -

In the above processes, preferably the R1 polyaikyl- group has a number
aVerage molecular weight of about 400 to"about 3,000. More préferably the

Ry pdlyafkyl group has a number average molecular weight of about 500 to

about 2,000. Even more preferably the Ry polyalkyt group has a number
average molecuiar weight of about 700 to about 1,500. Most preferably the
R; polyalkyl group has a number average mo!ecular weight of about 700 to
abouH 100.

In the above processes, the polyalkyl substituent on the polyalkyl-substituted

hydroxyaromatic compound in step (a) is preferably derived from

.pplyp'ropy!ene‘, polybuiene, or a poiyalpha olefin oligomer of 1-octene or 1-
‘decene. The polyalkyl-substituted hydroxyaromatic compound in step (a) in.

the above process is more preferably pplypropyl or polyisobutyl. In the above
process in step (a), preferably the polyalkyl-substituted hydro:{yaromatic |
compound is polyisobutyl-substituted phenol or polyisobutyl-substituted o-

-cresol. More preferably the polyaikyl-substituted hydroxyaromatlc compound -

is poiytsobutylusubstltuted phenol _
-10 -
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18 -hydroxyaromati c conpound in step (a) is preferably
derived from 19 pol ypropyl ene, pol ybutene, or a

pol yal pha ol efin oligoner of 1-octene or 1- 20 decene.
The pol yal kyl -substituted hydroxyaronmatic conmpound in
step (a) in. 21 t he above process is nore preferably

pROLYDY op%lg) Orgf? ngg%g%.@ &93)"9&?@ QRinfiea Bhefsrs

\Hiaoﬁdrﬂ Wéélﬁjt?}ﬁe %Qﬁﬁfwﬁﬁ ak Feast about 20 weight percent

polylsob substituted enal or
wmyibi(aﬂ}al isguest Move @ﬂef@cabgqthe poldsebutyhsybstituted phenol

A s DB RO RS bbby Spmepmisiy

mRERIARARIane isomehan@beys ppefeediss e pbigisobutyl- substltuted

pol’yi sobut yl - substi tuted phenol is gﬁﬁS? b ed_(%romht

phegfiis deiivashisomdanlisphuigna conaiing A least 260Hel YHEY
ene .isomer. More preferably the

pggfeﬁ?ﬂ%b&i%ﬁsubst '{rﬁégd phenol 4 is derived from

pol yi sobut ene cont a| ning at | east about 50 wei ght

THESRRR R SRR L A fegBi Ry Rnpra phabhye

p@@'fdi’t@@éﬁ)@éeoﬁoma!r ml mr@bréfe%ﬁy mam]deﬁﬁdam sfhp (ayis
per.cent nethyIV|nyI|dene 1soner. 8 The al dehyde in

pareéymalgehyde: he .above processes is preferably o
formal dehyde, 9 paraformal dehyde or formalin. I\/bre

s eoed LS oA ek i o i 0

RS APt ERBle et Bl Ok
: ﬁlr@kzdeabbadmhehmrbaide ateah eath dﬁ)ﬁttrps(aalendib}sodl um

ydr oxi de base in each of steps (a)-and (b). 14 In
anot her preferred enbodi ment of the present process,
inbgicther prefdrasdiempodithersttof the b)esemln prcnmsapbefored petfaeremg
and water are fjrst COITSI ned separ telg at, a
g irsh anbin

Stﬁ@rﬂéb e aping Acidnbase ARd WatenR eab%?@@fﬁt@b’c?t[%
éFhﬂwé Wfr@ﬂ%hﬁé%@ abblit AR §I§d)lﬂ RRPE 169tk 'aoébrﬁﬁﬂtrated

nadded e reaction mxture formed i'n step
amajo adid abl rsahutlym tezidotheneidiedrtaitig reacsipn (bixture éoarmachm step-

'(eﬁi Prefera?giy bePore perf%rmmg step (b} the amino acid, base and water are
first combined separately at a temperature in the range of about 30°C to about

70°Ctoform a concehtrate_d amino acid salt solution and then added ta the

reaction mixture formed in step (a). More preferably before performing step

- (b) the amino acid, base and water are first combined separately at a

temperature in the range of about 40°C to about 60°C to form a concentrated

amino acid salt solution and then-added to the reaction mixture formed in step

'(a).r

The amino acid employed in step (b‘) in the above processes is preferably

glycine and the preferred salt is the sodium glycine salt.

11 -
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19 first comnbined separafely at. a tenperature in the

range of about 30C to about 20 70C to forma

concentrated am no acid salt solution and then added
to the 21 reaction mixture forned. in step (a). Mre
preferably before performng step 22 (b) the am no

| lﬁ?gga?&ﬂa% AANRLA of I8 abbls br@éﬁ&b@%@ttﬁ#ﬁﬁs@hﬂ@eation

enpera ure I'n the range of about 40C to about
BRE dfGteps (a)antoby enindapendertly mﬁdwtqbnndhgghsence of an
sol ution and then added to the reaction m xture forned
akﬁ@%ep 25 (a). 26 The am no acid enployed in step
(b) in the above processes is preferably 27 gl ycine

th f d |t t h [ t 1
lgpherMﬁgﬁl%rB%Qfelaé‘Pesaéksﬁ’g‘o?fPhéﬁtt SRRt AT PR by P
éﬂ?} Bj' 'té"b@ JeQhs A @é@ﬁv@ﬁn ﬂtﬁﬁﬁtllﬁ?bliaﬂh@n(lbbt&fs(a)

ent y conducted in the absence 0
thé b@lwlkyléubﬁlttlﬂed hyshoxysafoetic sesmousd mayledirst dissolved in

ot weaeATha ectsil TSR AT S PREEEP ARSI

BRI 6 6 the polyal kyl -substituted hydr oxyar omati c
conmpound may be first dissolved in 7 an oil of
| ubricating viscosity. Preferably the oil of

Wﬁda‘ﬁ IchbnBRSARI PrddRices Sreparid BY tha |br0093§ b€ the present |
“Man

ni c condensat i on products prepared the E goess
e

invention mpeygsisetbe employeehas @lﬁpﬁ@@n @dUB'é 9 Y elgodse as
t |
dipaBSeaan 1ueif e heh PicBtoRy in Meliigfdoritfonsaion products

&endprsad vath AMe@uiis iod are replaced with amoni um
~ions. 13 Anong ot her factors, the present invention is

based ‘upon t he di scovery that 14 't he Mannich

Axﬁaﬁgmﬂ f88toR, Qﬁ’é‘ ?r@sesﬂ@wenhed |§1B£mmup@m tieedisbbeenydtat
unl WO - step process of _th

thaMmm@lm co@ﬁﬂ‘ﬁaﬂﬁﬂ reducis d@gﬁrg@gg@reghc%q gr&g@ﬁggngg eby the
it +
e e e e S

(ﬁﬁidéﬁemmapmdncrmteﬁvwve in sequestering metals, especially. Fe*

and preventing metal ion catalyzed oxidation and _polymenzatfon re_actsons,

- while maintaining sufficient oil Solubility for use in lubricating oils and fuels.

DETAILED DESCRIPTION OF THE INVENTION

DEFINITIONS

“As L‘ise_d herein, the following terms have the followihg meanings uniess

 expressly stated to the contrary:

The term “aldehydes" as used herein refers to formaldehyde or aldehydes

‘having the formula

42
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18 while maintaining sufficient oil solubility for use
in lubricating oils and fuels. 1.9 DETAILED

DESCRI PTI ON OF THE | NVENTI.ON 20 DEFI NI TI ONS 21 As used
herein, the follow ng terns have the fol | ow ng

nmeani ngs unless 22 expressly stated to the contrary:

23 The term "al dehydes"” as. used herein refers to
f or mal dehyde or al dehydes having the formula -12 2
wherein R is a branched or [|inear alkyl, having from

one carbon atom 3 to a rbon atons,

cycl oal kyl having from about 3 cCarbon 4 atons to about
10 carbon atons, aryl having from about 6 carbon 5
atons to about 10 carbon atons, alkaryl having from
aboutwhereimr Rais sbrenchsd oo linsaalkgphaving drerapogwarken atom

0" cab bRt B et 2B cxia R U e ind sRV B0 G EaRN, |
‘the pieRaNELHHBNL 96 chitforMVaiRis: crj;ﬂ MRRTHIERGAL Atut |y ctboh s

of the present invention inclu but are not linmted
to xoomsitplabout 1@ icatigndaioms, akasd ayingairaenghrut 7 carbon

A e e

Ar ongftbigis td-abalifieb ydasorestena.so contenpl ated for use
in the preparation of the Mannich 13 . condensation

products of the present invention, such as.

Rereatstathvs Qlc@ﬁ?d ed foraldeyihpe b@ép&rﬁﬁ@iﬁi of the Mannich

- Par a-t ol ual dehyde is an exanple of an 15

cangignsationapredHeof the @69%&1*@48“&?@ !mqivw Ridrargdot limited to

08 CRoI RPN s RS eBRASANR BRaaGy .

Hiltgrahiethgde Musiérapdetfyeter edprfootdelwdelamdtmmatiaidehhde Aromatic

- preparation_ of thewg%nm h 18 co densati an prg%ju S ofh
&'@@W@éﬁ@‘ﬁ%@%’ﬁ? tgqd OfiseiNg ﬁéar%%-wgené’ﬁ lgintc
| L{oﬁﬁgﬁéétfbn &%dﬁl:@%}m?%ri%eﬁ uﬂfe‘ﬁftzéﬁ I §ebH 8¢ béﬁfalu@hydeand

reparation o Manni ch
alky{benzarldehyde Para-tolualdehyde is an- example of an

alkylbenzaldehyde. Also useful are forma[dehyde producing reagents, such

-as paraformaldehyde and aqueo_ue formaldehyde solutions such as formalin.
‘Aldehydes most preferred foruse in the in the preparation of the Mannich

: condensation products of the present invention are paraformaldehyde and

formalin.

Aldehydes most preferred for use in the'in the preparation of.t_h'e Mannich

condensation products of the _presen‘t'inVention are paraformaldehyde and

-formalin.

Preferab[y fhe aldehyde is formatdehyde By formaldehyde is meant all its

forms, including gaseous I!qu1d and solid. Examples of gaseous

' formaldehyde is the monomer CHp_O and the trimer, (CH20)3 (trioxane) havmg

the formula given below.

13-
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21 condensation products of the present invention are
par af or mal dehyde and. 22 formalin. 23 Preferably the
al dehyde i s formal dehyde. By fornmal dehyde i s neant al
its 24 forns, including gaseous, liquid and solid.
Exanpl es of gaseous 25 fornal dehyde i s the nonomer
CH20 and the trimer, (CH2O g L%;loxane) having 26 the
formula given below -1 Exa es of liquid

formal dehyde are the fofhpw ng: $Hi. Mononmer CH20 in

~ethyl ether. 4 2. Mononler CHZOHh wat er whi ch has the

formul as CH2(H20)2 (net@yl ene 5oglycol) and

"HO(-CH20), H. 6 3. Nbnomer in met hanol which has

the formul as OHCH2OCH3 and 7 CH3Q(-CH2O)n-H. 8 9
Fornaldehyde solutions are commercially available in

aval Pegflgnggrda @%&hgg%@ggkrﬁ? Tdcl)lng@)r mal | n | S ‘a 37%

11 solution in water. 12 Formal dehyde is al so

COWBMBHQHEXC%Y{% g‘ PohS( &t i near and cyclic (trioxane)

mers ymers may be | ow nol ecul ar

=Bl €] e BBl o9, Tipne

et al glyedl) bheé HABCPeO)pHL c Tabl e, such as |ithium

sodi um and potassium 17 The term"am no acid or ester

deni idbh¥ e THLPn mathaier WhidH BadtHeformaldscOHTHDTH and
acids and their esters having the fornmula / NH2 W19

C02A CH3O(-CHzO)-H

Formaldehyde solutions are commercially available in water and various

alcohols. In water it is available as a 37%’ - 50% solution. Formalin is a 37%

‘solution in water.

Formaldehyde is also commercially available as linear and cyclic (trioxane)

polymers. Linear polymers may be low molecular weight or high molecular

‘ wéight polymers.

The term “alkali metal” as used herein reférs to GrOup_ | A metals of the

‘Periodic Table, such as lithium, sodium and potassium.

The term “amino acid or ester derivative thereof” as used herein refers to

amino acids and their esters having the formula |

NH,

/
N

COA

W

whérein-W-is ~[CHR”]- , wherein each R” is independentiy H, alkyl

, havmg one carbon atom to about 15 carbon atoms, or a substituted-
14 - _
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20 wherein Wis -[CHR']- mwherein each R' is

i ndependently H, al kyl 21 having one carbon atomto
about 15 carbon atonms, or a substituted- -14 1 al kyl
“havi ng one carbon atomto about 10 carbon atons and

one or 2 nore substituents selected fromthe group
Cons'aﬁ{'y’ Hgﬂﬁ ol ¢ boﬁmcﬁ'ﬁ {0 a%oﬁ?f@ﬁbrbdiﬁét@ﬁ?@/énd one or
hydr oxy roxy enyl, 1 mdazolyl, imno, phenyl, 4
sul f mwe smlbstltlmeots; saimtemfrcsn e gmwggmnsﬂstm ofrasming, amido,

o aBale s eRPRannirgne: PeiapRdIuRdiz ol FaRZhREy,

def i gggidabev@icinghdvhi & #inddder!fforehalto i40snd Rﬁ@h?ﬂﬁi@e)h or
Mis a sodiumion or a potassiumion. Mor ‘

pr ef alkybhgving iogecagken atam i@ abeut 6 %rbnmeatpmSm
‘aromati ¢ sol vent" as used herein refers to a mxture

- of aromatic 14 hydrocarbons, typically each having

Pagfprahly Reis diygiragesm Risdenred allat isonetwbasethvt to about
14 carbon atonms. 16 17 18 19 20 21 22 Preferably
Ais hydrogen Preferred alkyl is nmethyl or ethyl. The
Thetenm Zamine aciil dasas Used herin referstmsaltst eframine arids s
acids having the fornmula The term "base" as

hﬁ‘é‘@ﬂ%\%? m’r""f’efers to any alkali metal base having a

pka
NH,

W
- T coM

| w_herein W is as defined above and M is an alkali metal jon. Preferably.
M is a sodium ion or a potassium ion. More preferably M is a sodium

ion.

‘The term “aromatic solvent” as used herein refers to a mixture of aromatic

hydrocarbons, typically each having approximately from about 7 carbon atoms

to about 14 carbon atoms. .

The term “base” as used herein refers fo any alkall metal base having a pka
| greater than 7, preferably the base pk, is between 10 and 30. Typlca! bases
include alkali metal hydrox:des and alkali metal alkoxides. Preferably the

base is an alkali metal hydroxide selected from the group consisting of sodium
hydroxide, lithium hydroxide or p.ota—ésium hydroxide. More preferably the
alkali metal hydroxide is sodium hydrdxi_de or potassium hydroxide. Most

preferably the base is sodium hydroxide.

15+
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gr eat er fhan 7, preferably the base pka is between 10
and 30. Typical bases include alkali netal hydroxides
and al kali nmetal al koxides. Preferably the base is an

~alkali netal hydroxide selected fromthe group

consisting of sodium hydroxide, |ithium hydroxide or

t hydr. . 82lkalds et
e delor Yot o ok Paran Tl e oalaliabaifhaeF ae.
dgi’értmmgf i 6f lﬁ@'éblﬂti?‘ Bf B?e”‘?ﬂa‘nﬁ!é%d&@n@ﬁ%@br&ﬁmts éﬁthbr

he term "color test” herein refers to the
mesent inexttionde seqtiestep Fee F f iongi Jduei tent istriefiy dgseribed below:
t he Manni ch condensati on products of the 3 present
i nvention to sequester Fe+3 ions. The test is briefly

- Toasd fori InedSeeliesterimedbilityr | ron Sequestering Ability 5

The test used for iron sequesterihg ability was
simlar to that described in U S 6 Patent No.
”the’SﬁEt @ded fohidnisequesteriay aj:ﬂlﬁmvmm’hﬁiaofo that deseniiashinU.S.

FAGEENo! R A5 /Hcle 61 G e R AR BIpAIPT: S

.d@nhbhéétkﬁ{ ﬁroaabwfrtﬁe %ﬁ‘@sé’ft%@htk)ﬁ i P[E@ﬂ@ﬂﬁ!otah 8Nexin ial to

[iters O. nol ar aqueous solution of Fed 3 is
vdt!decs adﬂadwtﬁ mllalatesmtgﬁweme ancélsha!i@"l toshomegaaeityc aNext 15

SR P s SORAER R Bb g v

i€ flc@hahically ¥eakenfor enpUidire Thascoklertty iofl eec eiabhird alimved to

. being chelated, in the: gresence of the Manni ch’
€

sepA ﬁ@ﬁﬂ.tbﬁtolwway@u agge 68los oAy Yallpwniaspwiple. [as
foee%%ﬁtofirﬁﬁ?féﬁ Ehei%:ﬁ%dﬂ}?tﬂee Fé‘sgen@%( dF @ l1aRHIRS, gd@ﬁsatlon

used nerern re t he a un aSSI um 1
pryduighsiedecste g agdn_tso:)frtbetpred;erﬁemtdm:on

~polyal kyl -substituted phenol per gramof 16 sanple

(my KOH g sanple) as neasured by tetrabutyl anmoni um
Tmectemei“Bedrody ridrbert Bsmseﬂ;l&e'Fbm fefgranté Meenaimolant of potassium

condensati on product” as used herein ref
hypdraxiderequirgd 30 nekbalize ﬁﬂeowa@wdswﬂttﬁ%g EBﬁB@'r%%l’tgr@H" of

s%fn aﬁﬂé@ﬁ)ﬂ a?ﬂ;@!%? LEYhessp 8% |t?tr§ atng'géﬂm\ll HF e

m no “aci ester tl
tni:rat_mtm.e

The term “Mannich condensation product” as used herein refers to a mixture

vof prdducts obtained by the- condensation of a polyatkyl-substituted phenol
with an aldehyde and an amino acid or ester thereof, such as, glycine, in the

presence of a base to fdrm condensation produbts having the formulas given
below The formula given below are provided only as some examples of the
Mannich condensatson products of the present invention and are not intended

to exclude other possible Mannich condensation products that may be formed

‘using the methods of the present 1nvention

16 -




21 presence of abase, to. form condensation products
havi ng the fornul as given 22 below. The fornula given
- bel ow are provided only as some exanples of the 23
Manni ch condensation products of the present invention
and are not intended 24 to exclude other possible
Manni ch condensation products that may be fornmed 25
usi ng the nmet hods. of tdyg present invention. 26 -16 4
OH OH -17 2 3 wherein pach Ris independently -CHR -,
wherein R is as defiped 4 apove ang R and Ware as
defi ned above,  and ’'s K aroﬁéﬁ(/én alkali 5 netal
ion or al kyl having one ﬂ. abogt 6 carbon atons; The
Manni'ch condensati dn prodiuct s¥shown above may react
further with.an al detyyee and\hn amno acid to form

| arger oligoners. | Injgeneral, CcQ princi pal Manni ch
condensat i on product prepared by the 2 process of the
present invention can represented by the fornula: |

3 4 wherein each Ris independently -CHR -, wherein R
"is as defined above, R 5 is a pol yal kyl group havi ng
-a nunber average nnlecularfﬁﬁlght in the range 6 of
about 280 to about- 5, 000; i s hydrogen, an al kal
metal ion, or branched or near al kyl having one to

8 about 6 cartdn_at f BR' 1-Hm wherein
each R' is |ndee§NdentI Ky ﬁg? ng one

W
CO 2X

-17 -
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10 carbon atomto about 15 carbon atons, or a.
substituted-al kyl having one 11 carbon atomto about
10 carbon atons and one or nore substituents 12
sel ected fromthe group consisting of am no, amdo,
benzyl, carboxyl, 13 hydroxyl, hydroxyphenyl, :
"~ imdazolyl, imno, phenyl, sulfide, or thiol; and mis
. 14 an integer frof@Hone to 4; 15 Y isiydrogen, aIkyI
havi ng one carbonjatomto about 10 . dar bon atons -

CHR &4, def i R W
X02C \Mrg/q{ ’ R O\HN : qu’l)r?{ed
above; /and R, War/e as defii ned /7 is

hydroxyl, a hyd eny group ofixt he a OH or
OH wherein R, RISUYT, g

and n |§QﬂX|ntegrr from 820, Mﬁth the pro o
that when n = 0, Z nust be: -20 whergjn R Rl1, Y, X
and Ware as.defified above 3 Preferablly the R
_polyal kyl group has a nunber average nol ecul ar wei ght
of 4 about 400 to about 3,000. Mre preferably the Ri

W 9roup has a 5 nurghgr average nnlecule%?
2,000. Even nore

- prefer a'I y the, Ri pohyal group,has a unber aver age
nol ecu <Y T\\ﬁ 00 &b@’[ﬁj € st
pr ef 31 poI yaI Dup h/a

COX _COZX
Ry Ry R;

| wherein each Ris independent!y -CHR'-, wherein R’ is as defined
above and Ry and W are as defined above, and X is hyd-rog.en, an alkali

metal ion or alkyl having one to about & carbon atoms;

The Mannich condensation products shown above may react further with an

| faldehyde and an amino acid to form larger oligomers.

-18 -




1
2

10

11
12

13

14

15
16

17

‘nis-0to 20. 16

~vi'scosity of abou

- P8 @gelyalky goeun

8 nunber average'nolecular wei ght of about 700 to

about 1,100. 9 In the conpound of fornula I
is preferably hydrogen or al kal
preferably X is an al kal
preferably a sodiunrion

t he i nve t|on

g gegegili e pgocaas

net

metal ion
11 Inanothe
f fo

KGR e

above, X
al 10 ion, nore
and nost

r enbodi nent of

ofign Ryt brepdign &y the'

MO8 bafe Proastt Wnts@n 6a]neoé\/ﬁiﬁ?e§$ht69 fﬂﬂﬁﬁé dbirila;

‘product of 'the 14

nunber average nol
about 700 to about

| ubricating visco
| ubricating 0|Is

synthetic oils Yof |
useful in the cra
engi ne. Crankcas

centi st okes at .98
derived from synt
for

use as the bap
~ <includes paraffin

I nvent1 on
int

present
ecul ar wei ght

8 19 2b 21
>|t§) as used herei

Vi

atingioils
cent i 8 okeg
atin
naf ufal sc
%1l 1 oil in thi
c, naphthenic and

are.
conposi tions.
synthetic oils,

include liquid

S HSHEAE Frabetlh,

aIkyI

about 6 carbon atoms;

2 ordinarily-used in |ubricatt
Synthetic oils include 3 hydrocarbon
synthetic esters and Fi scher-Tropsch
dﬁﬁél‘éﬁﬂeé@ﬁR is md@dende'ﬁﬂxf ld)HRSLnM’r@?é:? Fygl é@@i@hh@@ a@blré R4
0 a-ol e
8avzag @e@mrabeyawegalm@e@u!ah welght in

yners of

R, has a
15 range of

Ris
he .

_&—100 "Wis CH2Z—X is sodiumion and

The term"oil of
nrefers to

al oil or

Lty and preferably

conbusti on

ordinarily have a

at -17.8Cto 22.7
g oils may be
urces. M ner al
S invention

oi |

other oils that

ng oi l

I NS havi n

%he range

0@ ol igoners of C6 to Cl2

as 1-decene trine

r. Slnrlarly

Xis hydrogen an alkali metal ion, or branched or Irnear alkyl having one to '

W-is -[CHR"]-  wherein each R” is independently H, alkyl having one

. carbon atom to about 15 carbon ato.rns, or a substituted-alkyl having one

carbon atom to about 10 carbon atoms and one or more substituents

selected from the group consisting of amino, amido, benzyl, carboxyl,

hydroxyl, hydroxyphenyl, rmrdazolyl imlno phenyl, sulfide, or thiol; and m is -

an integer from one to 4;

Y is hydrogen, alkyl having one carbon atom fo about 10 carbon atoms, -

CHR'OHN, wherem R'is

or

as defined above
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- 7 benzenes of proper viscosity, such as didodecyl
benzene, may be used. .8 Useful synthetic esters
include the esters of both nono-carboxylic acids and
9 pol ycarboxylic acids as well as nono-hydroxy
~al.kanol s and polyols. Typical 10 exanples are
di dodecyl adi pat e, pentaerthritel tetracapoate,

di - 2-ethyl hexyl 11 adi pate Al -Tayryl sebacate and the
l'i ke. Conplex esters prepar?d from 12 m xtures of
nono- and .di - carboxylic acid and nono- and di - hydr oxy
al kanols 13 can al so be used. Bl ends of hydrocarbon
1 oil's and synthetic oik@gﬁﬁi also be 14 used. For
-~ exanpl e, blends of 10 wei ght percent to 25 wei ght
percent 15 hydrogenated 1-decene triner with 75 wei ght
2 per cenwhemi® ¥’ wei(HR (id whetein R6ic@Sdefimdd abokssmnal R, X,
: 37.8C m neral orl-ﬁiwﬁs an excel l ent oi'l base. 17 The
3 fern1"ﬁ8¢§%@ﬁ%?59P pef $BP¥S1 substituent” as used
“herein refers to the 18 polyal kyl substituent on the
L droxyaromati c coppound. The pol yal kyl 19 substituent
4 gé%ﬁﬁﬁﬁﬁﬂb%'yQVQWQ gn f@%@PEP"VéW@HF"in t he range of

~ about 280 ' 20 to about 5,000. Preferably the polyal kyl

" noi ety has a nunber average 21 nol ecul ar weight in the
range of about 400 to about H©@00. Mre preferably 22
- the polyal kyl noiety has a nupber average nolecul ar
- weight in the range of (.23 about 500 to about 2,000
and even nore preferably g~pokyal kyl noi ety has a.
24 nunber average nol ecul ar mekg t in the range of
~about 700 to about 1, 500. st preferably the
pol yal kyl npi ety has a nunbéx_average nol ecul ar wei ght
26 in the range of about 700 {to about 1, 100.
_ ‘Preferably the polyal kyl gro is 27 polypropyl or
5 pol yi sobutyl. Most preferabl yMthe pol yal kyl group is
pol yi sobutyl. 28 Preferably the attachnent of the
pol yal kyl substituent to the phenol ring is 29 para
6 dro the hydroxyl noiety in at |east 60 percent of the
-~ . total polyal kyl phenol 30 nol ecul es, nore preferably

- the attachnent of the pol yal kyl substituent to-the 31
phenol ring is para to the hydroxyl noiety in at |east.
80 percent of the total®H22 1 pol yal kyl pheno
nol ecul es, and nost' preferably the attachment of the

R. Y
\\N// .
/
W
\
CO,X
S
-8  whereinR, Ry, Y, X, and W are as defined above,

9 and nis an integer from 0 to 20, with the proviso that when n =.O', Z musf be:
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2 polyal kyl substituent to the phenol ring is para to
the hydroxyl noiety on the 3 phenol ring in at | east
90 percent of the total polyal kyl phenol nolecules. 4
The term "pol yi sobutyl -substituted phenol" as used

. herein refers to.a 5 pol yi sobutyl -substituted phenol

ring. The polyisobutyl substituent is defined 6
above.  Preferably the p@iyi sobutyl-substituted pheno
is derived from7 polyi qobutene containing at |east 20
wei ght percent methyl vi dylidepe_isongr. 8 Mire
"preferably the pol yirsgt ub\TNrﬁied phenol is
derived from9 polyi gobutenpe conyaining at |east about
50 wei ght percent net )
preferably the polyi sobutyl - subshj tut ed phenol is
derived from. 11 polyi sgbut ene cofifiakKni ng at | east
about 70 wei ght percent thyl vinylidene 12 isomer. 13
The term "sequestering ent" as used herein refers to
conpounds that hold 14 a netal atom between two or
more atons of the conpound, thereby 15 neutraI|2|ng or

cont igHdrbincR hRY, MUK, ad W area$ defibéd absvde+3, in
llubricating oil or 16 fuel. 17 Unless otherw se

~specified, all percentages are in weight percent and

ﬁr@féraﬂl? i wa kg gPSUPPRRS rdu%ﬁ&r%@%%} mbfedRlNOLSIFht of |

For Preéeparing The ‘Manni ch Condensati on oduct 20 In

abpyt W@gﬁ@b@ufa%%@t Mare poefesainly thenRe Rolveikyt srayiir bag ad
gfrbb%r%tnlgpaegfﬁimfoﬁé ulaa’*mééﬁtp&{ 4ot %8 qg %Boggﬁ BS %\}e?lnrpose

process conprises 't

' pﬁ'éféf’ﬁtﬂﬁ ttee R@@@tylaﬂdyl gmtpuf@ @muﬁmlanemeamwcdmrw@ght of

henol in the presence of a base,

a&ﬁat (@9 t%aa@létc{ Py ﬁfﬁ)@t peaferabbnthedz: pelyaliykorauphaga’
_n\?\@%ﬁa@%é&be eecﬁﬂaq' !]i'ﬁtrd;ﬁgbougg@%onvbaﬂﬁ qppi onal I'y

or ma pro ent'i ona
processes for preparing Manni ch condensation product
| [ {
hfgr}es%fsg@nﬁc?] gf‘@ﬁ%&?i §bé}% %is %‘Féi’é?at% h8rden' SRV Fifetal
ion, more preferably X is an afkali metal ion and most preferably a sodium ion.

In.another embodiment of the invention, in the com_pound of formula | above,

X is alkyl selected from methyi or ethyl.

Ina .;'jreferred embodiment of the Mannich condensation product of the

present invention R is CHy, Ry has a number average molecular weight in the

‘range of about 700 to about 1,100, W is CHz, X is sodium fon and 1 is 0 to 20.

The term “oil of lubficating viscosity” as used herein refers to Iu bricating oils

which may be mineral oil or synthetic oils of lubricating viscosity and

preferably useful in the crankcase of an internal combustion engine.

Crankcase lubricating oils ordinarily have a viscosity of about 1300
centistokes at -17.8°C to 22.7 centistokes at 98:.9°C. The lubricating ocils may

be derived from synthetic or natural sources. Mineral oil for use as the base

—-21 -
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1 the use of al kanols, such as nethanol, to assist in
the handling of reactants .2 and in conducting the
Manni ch reaction. The Mannich reaction in such 3
processes is carried out with all the reactants

si mul t aneousl y present in the 4 reaction m xture

W, t hout any apparent nificant effec or der
061” thisiinvegtion BGhdasRAT @Lramapsgtq%?gé %P?é qél“&?’i@f@l y

?l‘ﬂy {48y '?ﬁ caﬁﬁ%@f‘%brﬁd&sm&%sf 'Séfi‘llth&[cr SRGhEIARe

e nust e separated. from wast e water and

: hgadrtokr,arbm sgpﬂbeid: oﬂB sfithatic gsteas mdﬁ&@mrﬂﬁ@p@‘ﬁ@den\&mse

Ogopeégﬂésco%‘?rte%g novel roce for Iga” ngagﬁ%% &Qﬂns

ha8fhethepr @Ee%do%ﬁySeepéeaﬂ@usémammmydrdgbn&e@ liquid

proCess does not require the use of an al kanol. The
oligarpetssefi C¢ toeC pialphaoistinsisveh @S bdeﬁqé@etranerovﬁiml@ﬂy, alkyt

flexibil y V. i.n '
o ot b 0S8 s BRlaRRl BBk b dded,
UsBf(g _ihibiatit @stars dodud enthe\esiaiscdt tﬂc}th @mﬂﬁmi;’)xﬂm acids and

product sequester.i n agents usi ng .
P@W%Ehoé(b’k@ﬁ?dﬁ% welbas, Boposiydrexy ﬁﬁﬁﬂ?létardﬁolmlﬁos'fé@mf

e%‘mgie%f%@ cfdbcryFQ&l o{;]ég p@ﬂ%r@ﬁnt&'teﬁ‘ﬁ@‘i&?ﬁe Qﬁl(:% ?{I"egyl

t at have. not been ser've
agipiate, didurpisebasate and thée likbe (aniex Iestwa@remmed frcnme

e BoRs o) AoraRediEy) 200 aIPTE TR AEpRbRikanol

chh 8RS BSubdY.t BRABSIRhyfdcatSorPbRE SRS §§nth$h@on§ AfRESsObe

t he present i nvention”usi ng an am no acid

usedyharexande splerds pT1 @waigﬁ pereand tg Qéwgefgbf} P?Jﬁ@bfar i ng

et B3, 80, A RIBGRE b porcnt

. 683 centlstokes at 37.8°C mineral oll gives an excelient oil base

The term “polyalkyl or poiyalkyi substifuent” as used herein refers to the

-polya-lkyl substituent on the hydroxyaromatic compound. The polyalkyt

substituent has a number average molecular weight in the range of about 280
to about 5,000. Preferably the polyalkyl moiety has a number average
molecular weight in the range of about 400 to about 5,000. More preferably
the po!yalkyl moiety has a number 'a'vera'ge molecular weight in the fahge of
about 500 to about 2,000 and even more preferably the polya[kyl moiety has a
number average mo!ecuiar welght in the range of about 700 to about 1 500

‘Most' preferably the poiyalkyl moiety has a number average molecular Welght -

in the range of about 700 to about 1,100. Preferably the polyalkyl group is
polypropyl or polyisobutyl. Most preferably the polyalkyl group is polyisobutyt.

Preferably‘t_heattechment of the polyalkyl s.ubétituent to the phenol ring is

para to the hydroxyl moiety in at least 60 percent of the fotal polyalkylphenol

-molecules, more preferably the attachment of the polyalkyl substituent to the

phenol ring is para to the hydroxyl moiety in at least 80 percent of the total
‘ -22 -
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28 29 30 In addition, conventional processes for
preparing Manni ch condensati on product sequestering
agents using am no. acids as the source for the am ne
enpl oy aromatic solvents, such as C9 aromatic
solvents, for solubilizing the polyalkyl-substituted

dr oxyaromati c conpound. The ‘aropatic so]ve st
paf yihanah giole@tles mnd '@@?EP'@&E’?@HWBRW@&EG@%&E&@ t he

P RIS O SheRL P RIS IRay sy

phiesolodig in atndadtl Hspepenhof thedotal polyhikyiphenobymotasdidsor
such fornul ati ons. We have di scovered that the process
of the present invention may be carried out w thout
Thedetrs épalfisabugt-eabdtitatesiqphemul”. asThsed h@irlrglersdess may
rried out u ner el atj.vely

- pfisa et paghelskien The bbb RSt delifed

aBB{& P‘i’éf@ﬁbﬂlhﬁxegﬁélyﬁsébﬁfw BObSRARId et isHEHRRATGH T or

app i cations’ requiring the sequestering agent.in a
pniyimbaﬂterm tontainingiahieast 20 weight petsdtmetbvivinglidene isomer.

di
8 ety o OB DR sH bbbt PR BL S AR iR, o 6
pBRiHobatdAEdrRBInFieRt iéés&&ﬁﬂjtlﬂw \ﬁ@iﬁﬁt Soeaninegidinylidene

processes for obtaining Manni ch. condensati on

iggnrrandsmost yeferabty. th@eqqlugswbu%%tbsﬂwt%phpa@lﬂs deriyed from
obE sl pd BB 16E R 7B 3B bBbar ey Fafleae

isoetereen 10 pol yal kyl phenol and al dehyde in the

presence of a of base at about 65C to 11 about 95C.
12 Evidence for the absolute requirenent of two

The m@rrnat‘@c@@dta#ingqg@rﬁ a$ 6p&d herein tfefator smgounids thaehold

. Mannj ch reactl on in the. process of the present

8iTA3h 7{05H bREe M oPBPYe AR AT ﬁlepﬁ%emwndatﬂaerﬁag
n@@t‘r&“é@or‘ Wt&ﬂl%goﬁami MRRNiGHs, such as Fe™?, in lubricating oil or

fuel.

Unless dtherwise specified, all percentages are in weight percent and the

pressure is atmospheric pressure.

'Process For Preparing The Mannich Condensation Product

In its broadest aspect the present invention is directed to a process for
preparing Mannich condensation p'roduéts, Which_ process comprises the
steps of (a) forming a reaction mixture by combining an aldehyde with a

,poiyaikylphenol jn the presence of a base, and (b) contacting fhe reaction
-mixture with an amino acid or ester thereof, a base, and optionally water, to

form a product.

Conventional processes for preparing Mannich condensation product

sequestering agents using amino acids as the source for the amine employ
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15 condensation product when all the reactants were
~sinultaneously added, as 16 in the prior art
processes. The precipitate had the followi ng fornula
17 CO2Na N CH, CH2 / CO2Na \ \/ 18 The Mannich

reaction for the preparation of -the Mannich
ent j

condensati on 19 products of, {he present,in n.a
titiire pbaleo0lsy Sdbas o RABnGar i 970 BaRdlil ofallafes
aRb9% e8HAGCH Y thB I\ BRkieh iréactin. MROMBRAn(EANeaBsa ircsuch

Product Seduestering agents. A typical procedure for
proesses fmcaried ubviteaihifereasianéhsigtultignepy gy pegsent in the

RS P RER Dy SRy R, DB, (e chadh S ftcition

of PRGGE S deactantsh ar ied raiaidesty Barg@ amaumid bhaleasolin dee final

a sem -bat.ch process or by an rocess known, t.
g,cﬁfr g

! 8. .
repgtiopmaixEeImust heseprratad frony the yaste Waterand idipposed

3t %;& j.on is carried out under inert gas
Of{%]%ﬁ%dﬁgg%e i{:éogressure, under basic conditions,

in tw steps. However, 11 higher and | ower than

Vit RSP ARR e R R AFRe RSt Biherts Taffich by gty

-preduct bbyligdterved agehtstiesing andmo boids tasthé weatce fohéhe amine.

ol yal kyl ghenol is 15 stirred and heated to all ow, for
Thisoderessiest netrodieihe Ussio) anekatmane pracsss Sheq
prebefit invBnfiEs Sisoldliots o fRkBfRY fehe type of solvent used in the

Mannich reaction.

The novel process of the present invention for prepaﬁng Mannich
condensation product sequestering agenfs using amino acids surprisingly has

very strict limitations imposed on the Mahnich reaction when an alkanol is not

“used. These limitations have not been observed in the prior art processes.

“The Mannich reaction in the present process does not proceed when all the

reactants are simultaneously added to the reaction flask as in the prior art

processes. The process of the present invention using an amino acid

3 requires two specific and separate steps for preparing the Mannich

condensation oligomer product sequestering agent.

1n addition, conventional processes for preparing Mannich condensation

product sequestering agents using amiho acids as the source for the amine
employ aromatic solvents, such as Cg aromatic solvents, for solubilizing the
poiy’a!kyl—substitutéd hydroxyaromatic "compound.' The aromatic solvent must
also be separated and recycled in many cases where the Mannich
condensation product sequestering agent is to be used in 'a formutation using .

mineral oil because of viscosity and flash point specifications required for

such formulations. We have discovered that the process of the present

invention may be carried out without the use of an aromatic solvent. The
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19 Typically, the reactants may be allowed to react
over a broad period of -tine 20 and at a broad
tenperature range.. In Table | below are summari zed
the 21 tenperature and hold tinme ranges for conducting
Step (a). 22 Step (b) 23 In Step (b) are added 24 3.
one or nore an no acids

PIOESES MAYIR FREled\OULSSHN) mefﬁko%eha m%lﬁgaeo\vﬁowabbomng, low
ﬂé%ffggiﬁt atdmatiiventOihust E@rrﬁ@t)npée He f t 4 a':'%é'FﬁXo pe

wed to react over- a broa d at a
prapaast fot applipationisuequirimgdbe sequestegogageht Bt a2 mitbial oiie

s B Evtil 150N, MeusRES o Eneyoall O, Bt Gl ne- 6

tenperature and hold tines ranges for conducting Step
reactants

| th th trat f th
5 Inaditign. dhe PERES diea PHESARE Mg Ntigt dPes it St B ¢ has

10
11

12

13

14
15
16

17

18

19

nS@ERiZL OGN Qtépl"@é uSEd reddne BRI I preddsess ¥br dthtGinthg

reactants are inportant for obtaining high yields of

-Mahoichaonidehsatiorderesicison 10 products of the present

i nvention. The charge nole ratios are descri bed bel ow
11 and summarized in Table 1. 12 Charge Ml e Ratio of
V\/Fﬁbbyabédygﬁsﬂbslttbtamqurﬁudaothaooy Al iddiefideedh thotBadlee fist step

éﬁﬁr%gl% aI k SUbslt‘l'@&Ut e@g heno:i?éé)ls forme%t e&wga}‘ the

' pcﬂ?éil(ﬂbhé!hol%#@!sélﬂéh‘?@m PBgtesenhce oﬂéopbﬁ%eﬁf abdﬁhttEH?C to

ran about: 01:1.0 to about 1.0:1.0 and
abod Crmle 16 ratio of al dehyde fo the

pol yal kyl -substituted phenol is present in the range

of 17 about 0.5:1.0 to about 4.0:1.0. Preferably in
E\gde@ce\' @)“ thmabwa@@qwameiﬁpf bvesepate asd dissreteesteps for

bst.i t ut e re in the ra

R iRthe st EtB G P B TYRE pltent Tl was
obﬁén%d whée aqfre@ipﬁéfé’\ﬁés obtdihéd instead of the Mannich
condensation product when afl the reactants were simultaneously added, as

in the prior art processes. ‘The precipitate had the following formuia

CO5Na
Paat
CH2

M

\ o COzNa
CHZ/ I~ CHy.

COzNa

The Mannich reaction for the'prepa_fiation of the Mannich condensation

products of the prese'nt invention are believed to proceed as shown below.

25.




. 20 polyalkyl-substituted-phenol IS present in the

range of about 1.0:1.0 to about 21 3.0:1.0. More

preferably in step (a) the charge nole ratio of base
to the 22 polyal kyl -substituted phenol is present in
the range of about 0:05:1.0 to about 23 0.15:1.0 and
the chars rmle ratlo of aldeh detothe )

range of about 1. 5 1. ahout 2 5:1.0. These charge
25 nole ratios are al—éségq‘]'%g%?r% 2 sn Table | bel ow. 1
Charge Mole Ratio of Base to Pol yaI kyl - Substi t ut ed
Phenol and Amine to 2 Polyal kyl - Substituted Phenol 3
I.n St b arge nmolLe ratio of base to.the

A BByl ey FLHaTRle SPliahaRh ERRRr A froauct
sé@%e%gé@éﬁl &tl@ép?é}sémﬂiﬂen%oﬁ isdlgRBf Herswchar ge ol e
rati o of am ne to the polyal kyl - substltut ed phenol
is present in the range of about 6 0.01:1 to about

The methpdpé theppiesent W@ﬂt%yﬂaw@e @ﬁmltgféeﬁaS@ balchpregess. a

7 cgﬁlﬁﬂ?tu% Iﬁr@@esso Fz%‘abrﬂei%é%h g?ﬂi@eg}stér% B@ﬁ%%g'k?o gﬁfﬂé

10
11

12
13

14
156

16

17
18
19
20
21

22
23
24

25

petsangeskrﬂeﬂmtraaam of amne to the
pol yal kyl - substituted phenol-i-s. 9 present in the

el IptticR egndete g 1 ten o G A Geep ngrt aee

aﬁ@%ﬁnbﬂaﬁé‘r‘% pﬂ@é%ﬁ]ekﬁhdélu@ﬁlb tHh&Hon® AR dtépé“ ﬁéﬂ/@(/e Ver,

1in the range of about 0.9:1.0 to about 1.0
higher anth frwgr than @lmasplocidd pressurg mayths e
pol yal kyl -substituted phenol is present in the range

S%f@gout 13 0.75:1.0 to about 1. 5:1.0. These charge
ratios are also sunmarized in 14 Table | bel ow.

| Table | PreferredMore -Preferred

InPatcanta) ardRetrggeRavitiethBaoliesinghrasganidl e rati o
Al dehydeAydr oxyaromatic in step (a)0.51 - 4:11:1 -

.3:11.5:1 - 2.51 : dro

1) of BevallyiBheper gife M gnasen Gevgnt. Sha dobiaiGiphenol i
stirred and heated to allow for-proper_ agitation. To the polyalkylphenol
is added ‘

2. a base,

'3, analdehyde,

'Typicaily,.the reactants may be allowed to react over a broad period of time

and at a broad temperature range. In Table I-below are summarized the
temperature and hold time ranges for conducting Step ().

| Step {b)

In Step (b) are added
3. one or more amino acids

4. water, and | _
' -26 -
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Base: Hydroxyaromatic in step (b)0.01:1 - 1.5:10.51 -
1.310.9:1 - 1:1 Anmino Acid: Hydroxyaromatic in step
(b)0.01:1 - 310.51 - 2:10.75:1 - 1.5:1 :
Wat er : Hydr oxyaromatic in step (b)0:1 - 20: 10. 11 -
15:11:1 - 7:1 Tenperature Range ('C) Step '
-(a)50-12060-10070-95 Stage 1 of Step

qb) 5@ ba¥B0- 10070- 95 Stage 2 of Step

(b) 120- 190140- 180150-175 Hold tine Step (a)

BRI 9o B Sp9015n8 1 Btk oy St o 0
réhohan&) Mag-b&()almwewto&eacﬁo\?erﬁ bigad| perpddeidine bed a:i@dsyr@ad

1SFORrREIS PR IniiodR A R BRI DD B 4Bt and

STESIAS i€ Fddeaa8 M brove iatBe MSPahIas baidi brebumddiredéhe
I't may be desirable to replace the alkali netal lon on

. temperature and holdctimes rengasder peoduding SkepHban anmoni um

ion. For other uses the alkali netal 8 ion on the
Manni ch condensation products may al so be repl aced
Aliholugty thepcancenatien af theofeactantPardyder variethieobtajpthe

aRIRA ErO st ot haSbBeh o s ek S Rl of B8

re8XAREs A8 ifpRriahy RIF JDEXiAKY 2 High yilldey bf metmsnmuh edndensation
hydr oxyar omati ¢ conpound A variety of

n@eqibyes Wtheswsent Investlcny JM@*@%@@@ r@%@(ﬁq@@%&sdb@iow .
alljltdlé rﬁr%glnze:’d 'iﬁét%}g jsynt hesi.s of the Manni %Ee A

condensati1on products of this invention.

~critical feature is that the pol yaI kyl substituent be

Poiva[kvi-substltuted phenol

in Step (a) the charge mole ratio of base to the po[‘yatkyl—éubstituted_p'h'enol is

present in the range of about 0.01:1.0 to about 1.0:1 .0-and the charge mole
ratio of aldehyde to the polyalkyl-substituted phenol is present in the range of

about 0.5:1.0 to about 4.0:1.0. Preferably in step (a) the charge mole ratio of

base to the polyalkyl-substituted phenol is present in the range of about

0. 03 1.0 to about 0.5:1.0 and the charge mole ratlo of aldehyde to the
poiyalkyi-subst:tuted phénol is present in the range of about 1.0:1.0 to about -
3. O 1.0. More preferably in step (a) the charge mole fatio of base to the
polyalkyl-substituted phenol is present in the range of about 0:05:1.0 to about
0.15:1.0 and the charge mole ratio of a[dehyde to the polyalky!—su_bstltuted

| p_hen_el"ispresen't in the range of about 1.5:1.0 to about 2.5:1.0. These charg'e

mole ratios are also summarized in Table | below.

o 27 -




N

W o N O e AW

10
11

12

13
14

8 nunber of carbon atons that” are required to all ow

-~ for oil solubility of the 9 Mannich condensati on

product is on the order of about C2o0. and higher. This
10 corresponds to a nol ecul ar wei ght of 280 to 5, 000.
It i-s desirable that the C20 11 or higher alkyl
substltuenttonf;he phenol rnno betlogated in the .

16 & ] uH%ﬁEﬂH&?W@ﬁ gtuted orfho‘p05|t|on‘to the'

Eﬁgggvgfi“gTvup*vﬁ*rﬁe 14 phenol ring i's required in

“order to synthesize the Mannich condensation 15 .
v [

%@# ft%)stpg hﬁfyetsrﬁgfeplga?g dggbsﬂstgqé & ?g@laﬁiyﬁgﬁﬂé’cttuted phenol is
predbsitiin ﬂeentartgleaif admnt GJOristogatemrlt dr5:1 laad t@@hnsgmmo[e ratio of
preferred phen 17, raw material for t

pBivaGy sdrsbeites e

anppede it Q{t? aobﬁ@r%r%nfam the,ranges EtboﬂHt
t ri |
pro?r&*é?%‘)(‘)‘?g?h.@efer%@ b ih SO IhE Bnark eRFETOBNARe to the
p@waﬂ@tﬂsabslﬁetqdrmhar@ét$ preaent rhé@xe sargss absiboutyl.8d.¢ o about.
an. u bstl

SRR R e ol Mg T S B S subidihencr s

| p@és@ﬂmthé tnge d7enat 8.0.5:22 @ &t QF1390|M@#%YOpz‘éPérEMI?/Sn step

substituted I'n the para. position with

() thatchargegale r@tro Ueseito fampolyiatikyi-pabsttuted phens! is present

WP SR rRRUES 21 OR8 ARELEF SRR RPENRL ofed Do o

aming b te potpslrgesutetieted pheneliig Ipresemt irhthe rang@efeibout
about 280 to abaqut. 5,000, Y is hydrogen. 4 Preferably
Oy a1 R tohophil kot %rTél%eH%li‘@r Ge ﬂlﬂ'r%éﬁ‘“%@a?ﬁ%o FeMBeafizgd in

‘Tgﬁkgpgdgf 5 about 400 to about 3,000. More preferably

R1 pol yal kyl- group has ‘a 6 nunber average
nmol ecul ar wei ght of about 500 to about 2,000. Even.

“more 7 preferably the Ri polyal kyl group has a numnber
~average nol ecul ar weight of 8 about 700 to about

1,500. Most preferably the R polyal kyl group has a 9
nunber average nol ecul ar wei ght of about 700 to about
1,100. 10.1n the above process the ponaIkyI
substltuenton t he polyalkylphenol 'S
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in the above process is
14 substituted
Preferably in the above process the
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0.2-8

II'\ i nopy.
LA B 2 e

0.5-4

€
P~y IR W)
V

U1

0.5-25

- | Stage 1 of Step. (b) (hours)

0-8

0.5-4

0.5-25

05-4

0.5-25

w o o~ > O,

Stage 2 of Step (b) (hours)

~metals of the Periodic Table.

0.2-8

* Stage 1 is described above under Step (b).

* Stage 2 is described above under-Step (b).
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I_f the Mannich condensation product sequestering ag_ént‘ is to be used as a
fuel additive it may be desirable to replace the alkali metal ion on the Mannich
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ion on the Mannich condensation products may also be repla-c'tad with Group 1}




W L~ o o A

10
11

12

13
14
15
16
17
18
19
20

- 21

22
23

24

15 conpounds such as heptane, benzene, tol uene,

chl orobenzene, aromatic 16 solvent, neutral oil of
-lubricating viscosity, paraffins and naphthenes. 17 -
Exanpl es of other conmercially avail able suitable.

sol vents include Chevron(r) 18 100N, neutral oil and

CEaRkek 9 BER PLubepbk A MBS eorpgpatn

pldfict2f tRBQHEs@IitasRSfidnSare@ivish bigied: as an additive in
Iubrlcatl ng oil, then in step (a) 21 . the

pol yal kyl phenol may be first dissolved in a suitable

PeRLUENbubSHGRIAT Rax/ieialD CompblBdeut ral O 1. . Base
ases usefu or e preparation of the Mannich

condensation products of the 3 present invention nmay

A%r%@ygf%cé?élkw@t@tmhéé fyARIy B rAa RN Gorape@idy campe ulilized

base pka i s between 10 and 30.
anmnpu ayalhemeﬁthErMaunieh @Dlad&ﬂsat@nrﬁf@dvdﬁylﬂﬂéjﬁll@@é‘t'ﬁﬁd The

o4 Bl R SLELLE o B ar o

s610BRitystol the fdksheadvisnhiol dondedsation protbeturm fgedueoadlttie or

pot assi um hydroxi de. Mre prefera a t al
ngmwapbaar@@n.aéo&r@dh@tnawéﬂes%éo 6’?%8%&@%@? iy ofihé

Ry er BBy BN R obanS o o, T

covdespondsite momwrwelghteofm&}swrﬁ 006w Hris desirable thatthe Cyo

o LR AR S LR g para

tH&%HF@—O%M otglgg)q%@bpon atomto about 15 10 carbon

at ons havi ng from about 3 carbon atons to
about 10 16 carbon atons, aryl having from about 6

| Im@érﬁqﬁl hB%SBBSf&Q%o&}% 85iOR to the @L&Hﬁyl r@u;K@h)the

ving rom about ar o atons to about car bon
plagrwtsing is required in order to synthesize the Mannich condensatlon

products of this invention. For example phenol substituted in the para position

‘with a substituent that contains greater than Cy is a preferred polyalkylphenol

raw material for this lnventlon

Di%ubstituted phenols are also suitable starﬁng materials for the Mannich

condéhsation products of this invéntion. Di-substituted phenols are suitable

'providedf that ‘they are substituted in such a way that there is an unsubstituted

ortho position on the phenol nng Examples of suitable di- substltuted phenols

- are o- ~cresol derivatives substituted in the para position with a Cy OF greater

alkyl substituent and the like,

A preferred polyalkyl-substituted phenol has the following formula:

-30 -




W N, ;T

10
) "11
12

- 13
14
15
16
17
18
19

- 20

21

22

18 or aral kyl having from about 7 carben atons to
about 20 carbon atons. 19 Representative al dehydes for

- use in the preparation of the Mannich 20, condensati on

products of the present invention include, but are not
limted-to 21 aliphatic al dehydes such as

f or mal dehyde, acet al dehyde, propi onal dehyde, 22

but yr al dehyde, val eral dehyde nigapr oal dehyde and
hept ai dehyde. 23 Aromati c al dehydes are al so

contenpl ated for use ig the preparation of the 24
Manni ch condensati on prody t he -present

i nvention, such as -33 be yde and

-~ al kyl benzal dehyde. Para-tqlual dehyde is an exanpl e of

~an al kyl benzal dehyde. 3 Arsg uSeful are fornal dehyde
produci ng reagents, such as parafornmal dehyde 4 and
aqueous fornal dehyde sol utions such as formalin.
Al dehydes nost 5 preferred fé% use in the in the
~preparation of the Mannich condensation 6 products of
the present invention are parafornmal dehyde. and
n
whEETERs o pAy APINAEG LB S gbethd i Reldht e
lﬂ@@@dﬂ@b@ubﬁswh@aboe&&ﬁOOJﬁv@hwmogeare par af or mal dehyde
and 9 formalin. 10 Preferably the al dehyde is
f or mal dehyde. By formal dehyde is nmeant all its 11

-Pfsfénm‘)ly ﬂh@dkpﬁd)mglkgb@eupmsla qmmdeaaulemgbixﬂoleEumnp\I@@t of .

gaseous 12 fornal deh d the

[ t
ataqqtm@.o to@bERHY0: rMes&ﬁ@eﬁﬁﬁv (g FomoW kv PHarg
|
B@f‘aﬁﬁ'la%é’ mé’détiéér ﬁ’ém g?ngl?@ut 50(11?6”&%(%[%;2"”@%(?690@& 1@61@
piaferkblydhe rR?,I-mlyailhyl\moep hmuadtumb@r avesagermaleewar welght of

JC IR M T TR

nEHGERS¥STR g8 Mblecular weight of about 700 to about 1,100,

‘in the above process the polyalky! substituent on the polyalkylphenol is
derived from polypropylene, polybutene, or-a polyalphaolefin oligomer of 1-

octene or 1-decene.

The polyalkylphenol in the abOve process is polypropylphenol or polyisobutyl-
substituted phenol. Preferably in the above process the polyisobutyl- '

_'su'bstituted phenol is derived from polyisobutene containing at least about 20 |

weight percent,met_hylvinylidene isomer. More preferably the polyisobutyl-
su_bstituted'p'h'enol is derived from polyisobutene containing at least about 50

weight percent methylvinytidene isomer and most preferably the polyisobutyl-

* substituted phenol is derived from polyisobutene containing at least about 70

weight percent methylvinylidene isomer.

Suitable polyisobutenes may be prepared using boron trifluoride (BFs3)

alkylation catalyst as describéd in U.S. Patent Nos. 4,152,499 and 4,605,808.
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20 CH30(-CH20) n-H. 21 -34 1 Formal dehyde sol utions are
conmercially available in water and various 2

al cohols. In water-it is available as a 37% - 50%
solution. Formalin is a 37% -3 solution in water. 4
For mal dehyde is al so connercially avai l abl e as linear -
and cyclic (trioxane) . yners. Linear

_Cﬁﬁyn@r@lalla\@Vﬁ:ﬂabl@mcéwswfgﬂ@s Bﬁ‘fﬁ'lgﬁhhigﬁl %MV‘BV“&/%‘G content

il b RRoAB B0 71 4 BR1A%08, BudiMbi@fbRPaASEd OF

erirvative 'thereof in the above process has the
9 formula / NH2 10 CO2A 11 Wis -[CHR']-m wherein each

8 ol B RABI A Pt B 0a 2B of i B,

- chlamgtion promects af hrnpraisent hOeﬁiixsimts dmmﬁm’stlalteﬁphenol

and one or nore 14 substituents selected from

whetsip o Ralyatyhgkstitugntiv attagherbat the Fk?éﬁﬂﬂs'tioé‘atf?%‘kﬂ‘e“o'
ru,t{%d fi%élvgg WH&P?@QP&F?I}%G I'é‘tﬂgtzl‘?llﬁ/'und‘e%é@ﬂ* e RBARIh

mis an’i nteg romone to

" cdndearsation irsadticairrogy mlsor be LiZed fdryprepasdtion aikee dbartmich

atomtq abou on ato 18 Pregferah

oadisgha’ produrds SblvaiteBrRluefart SpataBatafleh by sush,
pél?ﬁky!&ﬂeﬁ@&%efrﬁéﬁﬁlbébé,tﬂui&ﬁitM dPsusitiitbd ofPro-substituted
"Preferably the amno acid is glyeine. 21 Sonme exanpl es
palyalkylphenaisi no aci ds. contenplated for use in the 22
preparation of the Mannich condensation products of
the present invention :

Inert Solvent

‘i'nert solvents may be employed to facilitate handling and reaction of the

polyal'kyibhenols in the preparation of the Mannich condensation products of
the present invention. Examples of suitable inert soivents are hydrocarbon
compounds such as hep{ane, benzene, tolluene, chlorobenzene, éromatic
solvent, neutral oil of lubricating viscosity, paréfﬁns and naphthenes.
Examples of other commercially évai_lable' suitable solvents include Chevron®

100N, neutral oif and Exxon® 150N, neutral oil.

If the Mannich condensétion product sequestering agent prepared by the

- above process is to be used as an additive in lubricating oil, then in step (a)

the polyalkylphenol may be first dlssolved ina su;table solvent such as

:Chevron@ 100Neutral Oil.
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23 are given belowin Table Il. -35 1 2 3 4 5
Tabl e Il NaneStructurelLog K25c, o ionic strength

Al ani neL""' 9.87 HyC C=0 OH Argininel 8.99 HHL Hy Hz
HNGCNGCCGCGH _ NH CO OH AsparagineNH 8 72 C, H O
C=0 OH Aspartic Acidl0.0 Hy HOGC-CH :

Base

Bases useful for the prepération of the Mannich condensation products of the

present invention may be any alkali metal base having a pka greatef than 7,

preferably the base pk, is between 10 and 30. Typical bases include alkali
metal hydrdxides and alkali metal alkoxides. Preferably the base is an alkali

~ metal hydroxide selected from the group consisting of sodium hydroxide_,

lithium hydroxide or potassium hydroxide. More preferably the alkali metal
hydroxide is sodium hydroxide or potassium hydrokide. Most preferably the

base is sodium hydroxide.
Aldehyde

Aldehydes COntemplated for usein the process of the present invention are

formaldehyde and aldehydes having the formula
R‘/-“\H
wherein R’ is branched or linear alkyl having from one carbon atom to about

10 carbon atoms, cycloalkyl having from about 3 carbon atoms to about 10

carbon atoms, aryl having from about 6 carbon atoms to about10 carbon

-atoms, alkaryl having from about 7 carbon atoms to about 20 carbon atoms,

or aralkyl having from about 7 carbon atoms to about 20 carbon atoms.

Representative aldehydes for use in the p_repara_tion of the Mannich
condensation: products of the present invention include, but are not limited to
aliphatic aldehydes such as formaldehyde, acetaldehyde, propionaldehyde,

‘butyraldehyde, valeraldehyde, caproaldehyde and heptaldehyde.

Aromatic 'al‘dehydes are also contemplated for use in the preparation of the

Mannich condensation products of the present invention, such as
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. OC=0 OH Cysteine",10.77 Hz HS-C-CH C=0 OH Cysti neNH2

1H2 80 ** 18 H, . | -CH2-S-S-CGIH _C=0 C=0 IH CH
Qutanmic Acid9.95 HC-CGCH 011 0 C=0 OH d ut am ne
9.01 : g

benzaldehyde and alkyibenzaidehyde. Para-tolualdehyde is an example of an

alkylbenzaldehyde.

Also useful are formaldehyde produ.cirig.'reagents, such as_paréformaldehyde
and aqueous formaldehyde solutions such as formalin. Aldehydes most
preferred for use in the in the preparation of the Mannich cond‘ensa‘tion

_products of the present invention are paraformaldehyde and formalin.

Aldehydes hﬁost preferred for use in the in thé preparation of the Mannich

cond'en'sationprdduct's of the present invention are paraformaldehyde and

 formalin.

Preferably the aldehyde is formaldehyde. By formaldehyde is meant all its

- forms, including gaseous, liquid and solid. Examples of gaseous

formaldehyde is the monomer CHgO and the tnmer {CH20)3 (tnoxane) having
the formula given below
-0
CH, CH,

CH;
Examples of liquid formaldehyde are the following: |

- 4. Monomer CHgO--in ethyl ether.
5. Monomer CH,O in water which has the formulas CHa(H,0), (methylene
glycol) and HO(-CH20)s-H

6. Monomer CH,0O in methanol which has the formulas OHCH;OCH; and
CH30(-CH,0)-H | |
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0 0=0 OH -36 dycine{ H9.78 HCH -O OH N NHx 9
Histidinee 08 HL -C-CH / 1i=0 OH N H2 Hy&oxylysineH
H Hx H x

Formaldehyde solutions are commercially available in water and various

alcohols. In water it is available as a 37% - 50% solution. Formalinis a37%

- solution in water.

Formaldehyde is also commercially available as linear and cyclic (trioxane)
polymers. Linear polymers may be low molecular weight or high molecular

weight polymers.

Aming Acid

“The amino acid or ester derivative thereof in the above process has the

formula

NH,

/

W q

CO,A

Wis ~[CHR"}- wherein_each R” is independently H, al-kylrhaving one
carbon atom to about 15 carbon atoms, or a substituted'—ra!kyl‘having-
one carbon atom to about 10 carbon atoms and one or more
substituents selected from the group consisting of amino, amido,
benzyl, carboxyi, hydroxyl, hydroXyphenyl, imidazolyl, ifnino,_ phenvi,
sulfide, or thiol: and m is an intéger from one to 4, 'and Alis hydrogeh or

-~ alkyl having one carbon atom to about 6 carbon atoms.

 Preferably A is hydrogen in the above formula. The preferred alkyl in the

above formula is methyl or ethyl.
Preferably the amino acid is glycine.

Some examples of alpha amino acids contemplated for use in the
preparation of the Mannich condensation products of the present invention

are given below in Table .
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X HXN-CGCGCC
H3G-CH IH CH3 i

G=0 OH LysineNHz 0.69 Hx.H Ha x Hx 3NCG C---
. Met hi oni neNHx9. 05 H3 H3

. j-00

| sol euci neN H39. 75 H -

0 OH LeucinelH 9.75 H H3C -C3 H CH3

0=0 -CH

Table Il
Name Structure Log KZ&{:, 0 ionic sfrength
Alanine NH; 9.87
HyG——CH
[
C—=—0
i
o
Arginine il 8.99
? ettt L
I, L,
L
i N.HZ . . *
Asparagine " 6.72
" HgN—C—C—CH
C—0
OH
* Aspartic Acid Pl - 10.0
HD’——,C—-——gz—-—-—CH .
o r_f‘,z'o
OH
Cysteine e 10.77
HS—
C==0
OH
i1 NH. NH, .
Cystine 2 " l 660 e
CH—CH, —— § —— S—C——¢H
(Izmo T.—————O '
(!)H ) OH
Glutamic Acid T’”z .95
. g—f—r:‘z——c—clzu
C===0
L
Glutamine - R, %
: q—-—c—g’——c—iu - 9.01
N |
Q =0
t
OH
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[1-S-CGCIHC c=0 OH Phenyl al aninel"x 9.31, ¢' cHO
off Serine~"9.21 H HO -CH OH"

n Threoni nel 9 ..10
ryx Hy ix HXNCGNCGCGCGAIl g -37 1 2

Glycine THz 9.78
H~——C|:H
OH
iaticli N nH, *
Histidine f{ - (l: H 008"
i~ :
=0
L,
Hydroxylysine N
HzN—ch—chL?H _
l c==0
oH (LH
Iscleucine NH; 9.75
H .
HaG——CE—CH—CH
CH; C=—=0
.QH
Leucine THz 9.75
HJCMTHWCMTH
CHy (l;:()
CH
Lysine K *
i te e Yo v [ 10.69
|-
b
Methionine o HH; 9.05
lg——S——'C'z—cz—t:H )
C N
c=0
L,
Phenylalanine ' ) ']"’fz 9.31
- CL.TH
c=0
-
OH
Serine ) THz 9.21
Ho-—;:"‘—(l;u .
T
‘OH
Threonine o 'i"”z 9.10
’ Hg—— G N —— .
{ l
R fo—s]
1,
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Tyrosinef H 10.47 NO OH ValineX H29.72 H3C-CH i H
"CH3 -0 OH3 * 0.1 ionic strength. 4 5 ** 20C and 0.1
ionic strength. 6 In a preferred enbodi nent of the
present process, before performng step (b), 7 the
am no acid, base and water are first conbined

enpnrntnl y nf aR fnnrpnrnfllrn In thn r - - R
15Cryresigbout {100C to fopma ¢offcentrated 9 ami mp4mcid
salt solution and ther T@the reacti on m xture

formed in step 10 (a). efer bty beforle performng
step (b) thejam no acid, base a&nd water jare . 11 first

rrtqned separately at a tenperature Tn jthe r'anggzo’r
abouf?"™)C t o |about 12 70C t!o forma concentrat

- amino acid salt sol uti'®f i:hcf t hen added {to the 13

reaction m xture formed i stzecp (a). Morle preferably
before perfofmng step 14 (op) the am ng acid, base

-t
s

And watar Ar £ i St pnwlm narl separ-at al viat g-15
ATTU TVA T T AT O LELEL P ] A=Y =

tenperature in the range of about 40C to about 60C to
form a concentrated 16 . am no acid salt solution and .
t Heh igiastengt he reaction mixture formed in step 17
(a) EXAMPLES Exanple 1 Preparation of Mnnich

esndensd O ipnieduehgtisi ng

* in a preferred embodiment of the present process, before performing step (b),

the amino acid, base and water are first combined separately at a

temperature in the range of about 15°C to about 100°C to form a concentrated
amino acid salt solution and then added to the reaction mixture formed in step
(a). Preferébly before performing step (b) the amino acid, base and water are
first combined separately at a temperature in the range of about 30°C to about
70°C to form a concentrated amino acid salt solution and then added to-thé .

‘reaction mixture formed in step (a). More preferably before performing step
{b) the amino acid, base and water are first combined separately at a

te'r’nperature‘in the range of about 40°C to about 60°C to form a concentrated

. amino. acxd salt solution and then added to the reaction mixture formed in step

().
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1, 000 -nol ecul ar wei ght pol yi sobutyl -substituted pheno
HO PIB (1000MN OH PRODUCT 8 9 10 11 12 13 14
15 16 .17 18 19 20 21 22 23 24 1n aone liter
round- bottom fl ask was added 351.09 granms (0.23 nol es)
of 1,000 nol ecul ar wei ght pol yi sobutyl substituted
phenol as defined in th [ pitions section. The
ponisobutyI-substitute323§§ELE§used in this Exanple
and, in the followi ng Exanples in the present patent

applicati on was prepared
ppiicati prep Example 1

* Preparation of Mannich condensation product using

1.000 molecular weight polvisobutvl-subSti.tuted ph_eno[-

O-H'  HO
_ NaOH Ho OH | ONa
+ 2 J\H . NHy oy |
01l
- (O PIB ©
(1000MW) (1000MW)
PRODUCT

7 In aoneliter round-bottom flask was added 351.09 grams (0.23 moles) of

10

-1
12

13

14

16

17
18

19
20

21
22

23

24

1,000 molecular weight polyisobutyl substituted phenol as defined in the

Definitions section. The polyisobuty!-subétituted phenol used in this Example
and in the following Examples in the present patent abplication was prepared
as described in U.S. Patent Nos. 5,300,701 and 6,274,777. The polyisobutyl-
subStituted phenol, dituted in 31 percent Chevron® 100N, neutral oil (hydroxyl

number = 36.77 milligram KOH per gram sample) was combiried with 2.88

‘grarns'; (0_.036- moles) aqueous sodium hydroxide (Aldrich® 50% solution).

The mixture was stirred and heated at about 35°C under nitrogen. After

approxi'ma'te'ly 15 minutes, when the mixture was homogenized, 14.99 grams

: (0.46 moles) paraformaldehyde (Celanese® prills 92.56%) was added to the

reaction flask. Temperature of the reaction mixture was increased to about
75°C and the pressu re was reduced from atmospheric to 250 miltimeters Hg. |
The reaction mixture in the flask was maiftained at a temperature of about
75°C and a pressure of 250 mi]lime'ters Hg for about 1.5 hours. A sample of
less than 0.2 grams was removed for determin_aﬁon of the formula of the
product by ?’H-NMR. The intermediate product primarily formed had the

foltowing formula
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11
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13
14
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17
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21

- hydsoxided

“as described in U S 'Patent Nos. 5, 300, 701 and

6,274,777. The polyisobutyl- substituted phenol,
diluted in 31 percent Chevron(r) 100N, neutral. oil
(hydroxyl . nunmber = 36.77 mlligram KOH per gram
sanpl e) was conbined with 2.88 granms (0.036 nol es)
aqueous sodi um hydroxi de. (drich(r) 50% sol ution).
The mixture was stirred and jheated at about 359C under
nitrogen. After appr s ofji nutes, when the
m xture was. honogeni zed, 9 grans (0.46 tholes)

- par af or mal dehyde (Cel anese{™F prills 92.56% was added
to the reaction flask. Temgerature of the reaction
m xture was i ncreased to (#58M4¥W) 75C and the pressure

- was reduced from atnospheric to 250 mllinmeters Hg.

xture in the flask was nai

. The reactiqn i t al ned at
Ina iR OMAEE PR Was irepatee selution, buoaiing B 03 ggams (024

midldd) iR iser Dibteth@168 595, 1894SyrafsS@PhRI) doffhin

i
t han }2%;19 anms_was renoved for determ nation of the
FichEe50 Por aglieousispiutianNeRd 2TH2 grams deinsdiant water.

RSS9 B BB N SR80 VBl Pkt

sAMIERPWEE sdnfPbaiticRs dspBhdédg 18. 02 grans (0.24 -3

- noles) glycine (Fisher Biotech(r) 98.5%; 15.94 grans

(0.2 nol es) sodium 4 hydroxide (A drich(r) 50% aqueous

N&R! 34 09 ka8 bf the AbSVAEBdidH QPEiR8 SonRoRIwas add&&to fhe
bottl e was shaken until the contents forned a nostly
flaskmdlyenswigsindhe sk wes refiucedsvam aimasipbeds psesspea ted0o

o mighEiEF i Ch AR R HE SRV BE Rl R B ang =

10

prebagle of 8O0 Riiiners HMoREBBSINROUG. MNEFIHE CerhperfiGre & the
mllinmeters Hg. The contents of the flask were held at
< Wa

cogbente of Hes Biask was ingspasad icataut FH0CHANd held@éitisHg f or
tofpRfe R Paudiitlol Yo TR Bnflhal Bepseit thg
comédrds af tHdflask were returned to atmospheric pressure, and three drops
of defoamer (Dow Corning® 200 Fluid) were added to the flask. After the.
addition of the defoamer, water was removed by heating the contents of the
flask to 160“’0 and reducing the pressure to 50 mﬂli-meters Hg. A hazy, light
amber colored product 375.31 grams wésobtained. The b'rod-uct was filtered
to yield a Ciéar, light amber f;olored Ménnich condensation product, which )

'seq.u'ester:ed Fe*as determined by the color test, namely the Test for lron

Sequ_est_e_ﬁ-r:’g_ Ability, as-described in the Definitions section,
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12 tenperature. for an additional 3 hours. The vacuum
was rel eased, the 13 contents of the flask were
returned to atnospheric pressure, and three drops 14
of defoamer (Dow Corning(r) 200 Fluid) were added to
the flask. After the 15 addition of the defoaner,

“water was renmoved by heating the contents of the 16

flask to 160C and reduci E§20¢e dressure to 50
mllinmeters Hg. A hazy, light 17 anmber col ored
product 375.31 grans was_ obtai ned. The product was
filtered Pueparafign of Maanichegandensgtien pradhict B8INGr ed
venni ch ¢ oRAeRSRLAAPWR isdBl gl R REANASheF o
for Iron 20‘Sequester| ng Ability,. as described in the

MRt RO BTG PR £ e PR g™ 4 B GBRER ooula
“wei ght pol yi sobutyl -substituted phenol 4 Mannich

condensation product was pygepared in a 4 liter
HO HH((GI) PI8

r&Actor. OH HO + 2 A NaO

FRQ0MY gj:%mammao sr “PBact or uLpred with

1 t dnper afyuf eypiobe, an o ead syst¥ln 8Jfand a——
eAddilcal stirrer was addéed 2, 500.5 granmso( 1. 638

s) of 1,000 9 nol ecuhgg'm@ ght

‘moise
BMWIsobut yl - substi tuted phenol . The pol yi sobut yI

PRODUCT

Toa4 Iitér reactor eQuippéd'with a temperature probe, an overhead system
and a mechanical stirrer was added 2,500.5 grams (1.638 moles) of 1,000

“molecular weight polyisobutyl-substituted phenol. The polyisobutyl- .

substituted phenol was diluted 31% in Che_vroh@ 100N, neutral oil (hydroxyl
Aumber = 36‘.'77 rﬁiiligram KOH.pér gram sample) and heated to 80°C. When
the te-mp_erature of the contents of the reactor had reached _80"0, 13.2 grams
(0.164 moles) sodium hydroxide solution (Aldrich® 49.4% aqueous solutior)
was added to the reactor, followed Cjuickiy with the addition of 109.7 grams
(8.277 moles) paraformaldehyde (Celanese® prills 92.56%). The reaction
mixture_was‘maintained ata temperature between about 80°C to about 90°C
for 1.5 hours. A 'H NMR was taken on a sample at this point in the reaction.

The intermediate was determinedrto‘ have the following formula:

HO

HO OH

. PIB
~ (1000MW)
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P U S
SN s O

14

15
16

17
18

19

20

10 substituted phenol was diluted 31%in Chevron(r)
100N, neutral oil (hydroxyl 11 nunber = 36.77

m | ligram KOH. per gram sanple) and heated to 80C. Wen
12 the tenperature of the contents of the reactor had
reached 80C, 13.2 granms 13 (0.164 nol es) sodium

hydr oxi de solution (Al.drich(r) 49.4% aqueous sol U%I ong
NeXu2{@e aanseadiumigyqiag splitions as Prpaedin Bxagplg 1 nwa

S SO SOt g B g 1222 grams

-(’{) paohdles) sﬂbcﬁjuﬁmXNdr@xMagsomm(mldmxﬂl@a&Q 4% egpeocus solation)
et ween abou Cto about 90C 1 or H
-wmm%aigfaau%b 38 moleghglyeing: (Fishes Eﬂf&?ﬁ"ﬂé 1%9%%3“@51

e Jegsh
OFfAS HE Rz atbh T SO 2 R S D Ry e (D
Chenitg@ Z2000F lyidmwas adidechtgltlye rem:tigolmwdwsa at abom p4s.edhe

e RIR a2 ohalE RIS it d ook et hefatugs was

SIBWILRLrERGIUB TROdCOW i 61 feh 5pmaMé ﬂbdGBééﬁedﬂr%@% the
aqueous solutio 7)534 with 128. rans 71 nol es)

pegspyrawas Fedunad Remratensehetioto g%ﬂlﬁlmﬁtee Hg tg reimgve any

SRRl B 1A sl PRB M iR

oh&@ Boli€ a4 NIahioh sbhdensitionnrotiu80Las dbined Whimermstered
was hel d ‘at about 80C for 1.5 hours._Next th

F?erﬁ?eﬁ’%?[ﬂ"é‘eﬁ/e@’ thg Céqhme?t inest fxden %%qqeeé@mq/ﬁewt% he
60C, the 9 pressure was
d%edugggﬁw%%@ﬁ#gggﬁggﬁ%&to 50.mllinmeters Hg to
renmove any 10 remaining water fromthe product. These
reaction condition ? é} % one hour. A
Manni ch condensatlscegﬁ-ﬂl ar R)edEieﬂ'ﬁ Iejﬂ. i ned which |
sequestered 12 Fe3 as determ ned by the col or test,

 Test {0nlicb SRANRRE Sl 1inABh dohendhASHEHLEEGL AY

1,000 molecular weight polyisobutyi-substituted phenol

- The process of Example 1 was carned out, except paraformaldehyde was

added last.
OH
B W
t 2 g + o~ _OH: : L
+ e
: o NH : , NaQH
©m HOH - 2/\_([)]/@
PIB o
(1000MW)
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14 Conparative Exanple A 15 Attenpted Preparation of
Manni ch condensati on product using 16 1.000 nol ecul ar
‘wei ght pol yi sobutyl -substituted phenol 17 The process
of Exanple 1 was carried out, except parafornal dehyde
was 18 added last. 19 OH NaOH PIB 20 (1000MN OH PIB
{1000MN 2 To a | liter Mrton flask added 429. 17
grans (0.281 noles) 1,000 3 nol ecul'ar Wi ght

pol yi sobut yNa@ypst ol-ONgs defiwed in the
Definitions 4% n, dilutgd in £€he '

100Neutral (r) ool (hWdroxXyl nanber = 386
mlligranms KOH per grath sanple) and 11542 grans (0.29
nol es) sodium 6 hydroxide pellets (KFi09AEWr). 98. 1% .
The. reaction m xt was warned to 7 50C and al | owed
to mix for approximately one hour. To the reaction. '

‘nmixture 8 was added®™&. 4 grans (0.281 noles) glycine

(Fi sher. Biotech(r) 100.3% solid), 9 quickly foll owed

TR ey ual A GSacER BT 287 i) 1,000

mioledulaeweiyat ﬂbl@%bﬂfyldﬁb@ﬁn@d ;Q}Eé)wl G ﬂefﬁ@d ihlth2@efinitions

Fl uid(r) ed to.reduce anmn rea
'Sﬁrptmrdéu gn&hqvm10@%@%@@@!&?@6’@ {Fy ergU%%J%der

L
hyaﬂm(tdeo pallets(Bishér® 98pk hf Tﬂeﬁ'{emten mmtxwemaamwagmeﬂdc
g‘léj an a‘ngweSC{S' %%jixtfgr épegr%%?nateﬁ/ oneghour To the reaction mixture
was added 21.4 grams (0.281 moles) glycine (FISheFBIOteCh‘@ 100.3%, solid),
quickly followed by 18.82 grams (0.58 moles) paraforma!dehyde (Celanese®
prills 92.56%). To the reaction mixture two drops of defoamer (Dow Corning
200 Fluid®) was added to reduce foaming. The reaction mlxture was stirred
and heated to about 90°C under nitrogen and held between the temperatures

of about 70°C to about 90°C for apprﬁoximé.tely one hour. An additional two
drops of defoamer (Dow Corning® 200 Fluid) was added to reduce foaming. |

The temperature was then slowly increased over 1.5 hours to about 160°C.

Pres’sure'wa_s reduced from atmospheric pressure to 250 millimeters Hg using

* a vacuum pump. These reaction conditions were held for about 2 hours.

Next stirring was stopped and the mixture was allowed to separate into two

‘ phases,'a solid phase and a liquid phase. A sample of the reaction mixture

analyzed by 'H-NMR showed the -quuid‘phase to be primarily unreacted
polyisobutyl-substituted phenol. The reaction mixture was thén heated to
1?5°C and the pressure was reduced to approxifnately 400 millimeters Hg.
These r.eaction conditions were held for 3 hours. Again, the mixture was
allowed to separate into two phases. As determihed by "H-NMR, the liquid
phase was still primarily unreacted pq!yiédbutyl-sub'stitu,ted phenol and the

solid phase primarily had the formula below.
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15 The tenperature was then slowy increased over 1.5

~hours to about 160C. 16 Pressure was reduced from

at nospheric pressure to 250 mllinmeters Hg using .17

" a vacuum punp. These reaction conditions were held for

about 2 hours. 18 Next stirring was stopped and the
m xture was allowed to separate into two 19 phases, a
solid phase and a |liquid phase. A sanple of the
‘reaction mxture 20 analyzed by 1H NWVR showed the’
l'iquid phase to be primarily rgacted 21
pol yi sobut yl - substituted phehol? *The reaction nixture
was then heated to 22 1756Hand the pressure was
reduced to approximately 4P0 millineters Hyg. 23 These
reaction conditions were hgld fora hours. Again, the
m xture was 24 allomed 0 arate into two phases.
As determined by 'H N thgeﬁqu|d 25 phase was
still primarily unreac ed i sobutyl -substituted
phenol and t K&¥2N226 sBNid phade-pri naei tp,Mad t he
formil a bel ow. - #3cHE Na HDMHN CO2Na CH CH2 3
. Conpar ati ve Exanpl e B Attenpted Preparation of Mannich
-condensati on product using 5 1,000 nol ecul ar wei ght

pol yi sobut yl - subst i ¢y ‘éré%ﬂr%"@arﬁ jEhe process of
Exanple | was carr e‘dﬁ_‘rgur—ewep‘rgrﬁat sodi um gl yci ne
was 7 added to the reaction mxture before the

par af %E%@Wn@%arﬁidﬁ é‘f%aﬁ%pﬂ%%éﬂsgf% BRIER uding00
nol e(,w dal - Wel gl POTYTSODULYT -SUDSUT LUl EU J phenor
sanpl e, ‘a@O(ﬁiefol@@dan weight polgfsobutyl-aabstmddd Qhen@h | ut ed

in 25% aromatic - 10 sol vent, (hydroxyl nunber 46. 1
mlligrams KOH per gram sanpl e) was 11 stri pped by

'Thalpirm@stshﬁ Banmlle 1twad 68Gedtod, erasgs fhist saididm glycine was

a%%ﬁl tPe tegrrggcﬁ‘%" %‘Bﬁﬁ@ lgﬁzfo elsﬁﬁ“"?%{d@‘(ﬁ Thl s pr oce-s s

A 488.87 gram (0.281 moles) 1,000 molecular weight polyisobutyl-substifuted
phenol sample, as defined :n the Definitions section, diiuted in 25% aromatic
solvent, (hydroxyl number = 46.1 milligrams KOH per gram sample) was

stripped by taking the sample to 160°C at a pressure of 5 mllllmeters Hgona

-Buchi Rotovap®. This process yne[ded 389.96 grams of the stripped material.

To a1 liter round-bottom flask was added 161.62 grams (0 15 moles) of the
stnpped product and 75.86 grams Chevron® 100N, neutral oil. In'a-400 -
milliliter beaker was prepared a solution of 5.97 grams (0.13 moles) sodium

hydroxide pellets (Fisher® 98.1%), 21.4 grams (0.281 moles) solid glycine

(l-Fisher‘Biotech 100.3%) and 56.5 grams deionized water. To the reaction

_mixture in the round-bqttom flask was added 65.84 grams of the

homogeneous solution from the 400 milliliter beaker. The combined reaction

‘mixture in the flask was heated to 110°C and held for about 30 minutes. The -
‘reaction mixture was further heated to 115°C and the pressure was reduced

to 200 millimeters Hg using a vacuum pump. Next one drop of defoamer

(Dow Cornlng 200 Fluid®) was added to the reaction mlxture Next 8.12
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13 To a 1 liter round-bottom flask was ‘added 161..62
grans (0.15 noles) of the 14 stripped product and

75.86 grams Chevron(r) 100N, neutral oil. In a 400 15

milliliter beaker was prepared a solution. of 5.97
granms (0.13 nol es) sodi um 16 hydroxi de pellets

oSt holtekpatat i de i (o FassempriLs 92 85%) o added

‘ t@ﬁé’l"éaéﬁgn Y\ﬁh@lfe _Trﬁetr@&tfo?ﬁﬁﬁt@ﬂé wad hBhEdUnHes wmctém held

round-bottom fl ask was added 65.84 grans of the
ahthie trmpeiatiredbU3B honrd. r Asantide o6 tharraactipn meiktuse aklehfzed by

1 onhi ned,.r i L XEur e i f . .
HABIECTRUE S ESEEN flaed R Bl LB intfBt
stegtittie@phgnei.ure was further heated to 115C and the
pressure was reduced 22 to 200 mllineters Hg using a
vacuum punp. Next one drop of defoamer 23 (Dow Corning

Aaﬂanﬁicwc%abb.sm @@aae Was hbeobLAfdd PEmthid emnpl&exrms
8.12 -.44 agrarrs 0.26 nol es) paraf or nal dehyde .

Exampig sBeys }h the pgdition b gogliua glygingsefope the aqifétron of
PGB e 458 p oL BRI S EASRR Ry h ai

nebsajuestdr Relé asertérninedrbytthie eolnadstziedchiyed inltieND&initions.

showed the |iquid phase to be primarily unreacted
S&JIA- sobut yl substituted phenol . 6 A Mannich

- condensation product was not obtained fromthis

Exanple. This 7 Exanple shows that the addition of
sodi um gl yci ne bef de@MpaEatygdixarmpleds 8
par af or mal dehyde does not provi de a Mannich

ondensatlon roduct and d| d 9 not sequester Fe+3 as
te oinf Marmichds peaficnprodect using

Def|n|t| _' | . yapan at i 10 C 12
At t enpt -' B e 5 e SOToensc é'ﬁ)loduct
using 13 1,000 nDIecuIar MEIght

T@éﬁq%%g%ﬁ‘\'éxaﬁﬁr ip ezg:;l g%r{lgﬁecgﬂb%%%[pg g—fatgggﬁ%ﬁ]%yf} oxide and

gih@idemerdeacaied to 1e gdattioneniveure l%ﬂ@i@dhbq)dhhgoﬂmﬁcéubmtuted

m xture before the poia/l sobut yl - substituted
phenol and the paraformaldehy

To a1 liter round-bottom flask were added 12.38 grams (0.31 moles) sodium

Blotech® culture grade) and 77.95 grams deionized water. The feactlon

_mixture was stirred under mtrogen and heated to-about 35°C. The reaction

mixture exothermed to 55°C as the solutes went into solutlon After
approxumately 20 milnutes, 422.36 grams (0.31 moles) 1,000 molecular weight
polyisobutene-substituted phenol sample, as defined in the Definitions

* section, diluted in about 25% aromatic solvent (hydroxyl number = 41.3

milligrams KOH per gram_ sample) was added to the reaction mixture, quickly
followed by 18.96 grams (0.62 moles) paraformaldehyde (Celénese@ prills,

'92.56%). The reaction mixture in the flask was heated to 120°C and allowed
to reflux for 2 hours. The solvent was then di'stilled- off by attaching a Dean-
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16 phenol and the paraformal dehyde. 17 Toa | liter
‘round-bottom fl ask were added 12: 38 grans (0. 31 nol es)
sodi um 18 hydroxi de (Fisher(r), reagent grade), 22:91
grams (0.31 noles) glycine (Fi-sher 19 Biotech(r),
culture grade) and 77.95 grans dei oni zed water. The
reacti on 20 m xture was stirred under nitro?en an

Staske®dranang baetingshe restior Aixtiento HA0°E arq helding at this
C as ], i Lo -
PSS P Bt R s SR 2 e

Cheles)® 1008 Onenita oil] as theeregietion 28xture cooled to room

BB TS L S R ST TSR

' th%r ciﬁiﬂgde Fﬁa§é’{d’ S8 brifdayily Qﬁiﬁéacgéé&(?{ﬁ{/isﬁbﬂt%é”ul?sﬁitmew ﬁlﬁrﬁﬂm

gram sanpl e) ‘was added to the"reaction
m xture, quickly 26 followed by 18.96 grans (0.62
J 0 . i | - JE N _ .
AR5y PSRACRUEL e oo ot s e, Ty
Exampzoghawsithealt tenedditias of eodiafi bydrbwide Ansogiysine tigfore the

aGREPl et Roblfsdhattaitheel bl pRlBroaRinfoRrRRs st

prbURfe thedidiakdiMshrach bbhéens’étﬁaﬁéﬁ?@d@étwe for 6 hours.

To the reaction m xture was added 82.22 grans 3-
Chevron(r) 100N, neutral oil, as the reaction mxture
V\mﬁehﬁgeihg S LA befleve Pkt i Mahfidheact i on
m-xture anal yzed by 1H NVMR showed 5 the |iquid phase
canslensajion praduch was med deretbdbesduseibe prdeidisadditioreaf the

roB RS i n PN B SRR S b e AR s Bl st

bdlb®. addi ti on of sodi um hydroxi de and gl yci ne before

the 8 addition of polyisobutyl-substituted phenol and
~par af or mal dehyde does not 9 provide the desired

Manni ch condensation produd®. 10 Wt hout bei ng bound
by any theory, it is believed that the Mannich 11
condensati on product HRas I or /%4 because the order
of addition of the 12 redctaghts did not pernit the-

formati on of the required iPBtermsdi ate as shown 13

2|

Comparative examples were conducted to determiné_ whether excluding the
alkanol from.the present process would still permit the addition of the
reactants in any order as in conventional processes. Comiparative Examples
A-C described above and summarized in Table Il show that when alkanol is
excluded from the present process, the-‘present process must be conducted in
two steps and the order of the addition of the reactants is important for -~

-obtaining a Mannich condensation product.
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HO PIB 14 (1000MN 15 Conparative exanpl es were
conducted to determ ne whether excluding the 16

al kanol fromthe present process would still permt
the. addition of the 17 reactants in any order as in
conventional processes. Conparative Exanples 18 A-C
descri bed above and summarized in Table Il show t hat
when al kanol is 19 exclud@letitlom the present process,
the present process nmust be conducted. in 20 two

steps and the arder of the addition of the reactants

| BxhARRS tant Additigd of bl aiktidighrPoBNNAGHiEAN e N IR AEN
pERERE bl eXiier OBl ¢ e olia ¢ aarion Add??%on_

- Manni ch Exajrpblyisobytyd-ob farpialdéhycden) oéplygesf | Condensation
gl yci neCondensat i on, phenol *Product| Exanpl e -
1First Se-condTh‘?a]?edVEks Exanpl e 2Fi r st SecondThilr dYepduct

onpar at 1 vel AFl r st SecopndNo, Conparaf 1 ve . T '
%@' PRl r dsecofitiflo CopparfceRd CcSecohlifithi r g ** FIYES§t No |
* Polyisobutyl-substituted phenol_jin Chevron(r) _LOON,

' %Hﬁgm [ Thfi_fétgrna dely Bn¥as glul-p@[,d' addeq ?(ag_er

i sabuty bstjtuted- phen
Comparative A First Second - No
Comparative B «First ‘ -Third - Second No
Comparative C |  Second Third ** First | No

* Po{yisobutybsubstitutjed’phenot in Chevron® 100N; neutral oil. |

** The formaldehyde was quickly added after the polyisobutyl-substituted-

phenol.
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1 WHAT IS CLAIMED IS: 2 1. A process for preparation
of a Manni ch condensati on product 3 conprising: 4
reacting 5 (a) a polyal kyl -substituted hydroxyaromatic
conpound, wherein the 6 polyal kyl group has a nunber
average nol ecul ar wei ght of from 7 about 280 to about
5,000 and an al dehyde in the presence of an 8 alkal
met aWiBAEdS GLAIMED 19) an anino acid or ester
derivative thereof and an alkali netal 10 base. 11 2.
Thee ﬁrm@@@@ oF peeparatian ohadviannich rendengationgprpduct
condg@%gﬂ 5 the 12 absence of an alkanol. 13 3. A
proc 8r preparing a Manni sh condensati on product
sequesterlng 14 agent conprising the steps of. 15

(a) ng a reaction mxture by conbining -
fornﬁ?ﬁ%ﬁ%de or an 16 aldehyde havi ng t he formula 0
17 18 19 20 21 22 23 R- '"Hwlerein R is

aboual1o aaEOERy R AP RO RGP g heialibrers the

carbon  polyalkyl group has a number average molecular weight of from
-about 280 to about 5 000 and an aldehyde in the presence of an

alkali metaf base; with

(b} an amiho acid or ester derivative thereof and an alkali metal

base.

2. The proceés of claim 1, wherein the reacting is conducted in the

absence of an alkanol.

3. A process for prepanng a Mannich condensation product sequestenng

agent comprising the steps of:

| (a)- forming a reaction mixture by combining formaldehyde or an
~ aldehyde having the formula

| R;-/ILH'

wherein R’ is branched or linear alkyt having one carbon atom to

about 10 carbon atoms, cycloalkyl having from about 3 carbon
atoms to about _1‘0 carbon atoms, arYl having from ‘abddt 6

| .carbon atoms to about 10 carbon atoms, afka-ryi having from
‘about 7 carbon atoms to about 20 carbon atéms, or aralkyl

having from about Tcarbon atoms to about 20 carbon atoms;

48




10

IR
12

13
14
.15
16
17
18

19

atons to about 10 carbon atons, aryl having from about
6 carbon atons to about 10 carbon atons, alkaryl
havi ng from about 7 carbon atonms to about 20 carbon
atons, or aral kyl having from about 7.carbon atons to
about 20 carbon atons; -48 1 with a
pol yal kyl -substi tuted hydroxyaromatic conpound haV|ng
2 the for Mifhaa @plyallﬂwhéwéstﬁuth hysrgxvayamriic cemppgodihaving
5 000 nol ight, R2 is 5 hydrogen or lower

al kyl . hav?ﬁgh%ﬁéwgarbon atomto about 10 6 carbon

"atons, and R3 is hydrogen or-OH, in the presence of a
7 base and (b) contacting the reaction mxture with

an amino acid or the ester. Qdrivative thereof having
the formula 10 11 . wherein|{Wis -[CHR']-mwherein
each R' is independeRs H_~12 al kyl havi ng one
carbon atomto about 15 garbonatons., or a 13

. substi tut ed-al kyl havi ng cakbon atomto about 10
carbon 14 atons and one pi)e substituents sel ected
fromthe group 15 consistiMg\of am no, arnido,

benzyl, carboxyl, hydroxyl,. 1§,.hydroxyphenyl,
ihidazolyl, inino, phenyl , sulflde or thiol; n1is 17

-an integer fromone to 4, and Ais hydrogen or al kyI

0 _about carbon ato

2%;28 o Bhet 0 BB PRIVOHS' s G QOB IBAERE BB OO, R Is
potyal kyt "Eip8en S APECRRINRInd oy Rorborl it 10

hydr oxyar oatﬁbncatompau@diglmh&imgeoar—m ia theminmence of a

aver age
g base; and

(b) contacting the reaction mixture with an amino acid or the ester.

derivative thereof having the formula

- NH,
e
w

COLA

wherein W is ~[CHR"]-  wherein each R” is indépendently H,
alkyl 'having one carbon atom to about 15 carbon atoms, or a
~ substituted-alkyl having one carbon atom to about 10 carbon
| atoms and one or more substituents selected from the group
consisting of amino amido, benzyl carboxyl, hydroxyi
.hydroxyphenyl, |m|dazolyl, imino, phenyl, sulfide, _or thiol; m is
an integer from one fo 4, and A is hydrogen or alkyl- having one

carbon atom fo aboutrﬁ carbon atoms: and

a base o form the Mannich condehs_atidn product.
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10.

11.

nmol ecul ar wei ght of about 400 to about 3,000. 5.. The
process of claim4, wherein the polyal kyl substituent
on the polyal kyl - substituted hydroxyaronatic conmpound
in Step (a) has a nunber average nolecul ar wei ght of
about 500 to about 2,000. 6. The process of claimb5,

“wherein the pol yal kyl substituent on the polyal kyl -

subst i tuted hydroxyaromatic _corrpound in Step (a) has a
S EL ST V6L A SRS b2 A58
pObMBétkadS%ﬁd)dybktﬁﬁéudJébmb@Jrﬂﬁiny@ﬂ ;sxh} h&s! asfturﬁtsére@l/erage

hydr oxyaromati ¢ conpound in Ste has a nunb
bOLatﬁgQéO 700 to about 1, 100.

The process of any one of claims 3 to 7, wherein the
poI %al kyl subst i.tuent on the polyal kgl -substituted
dh8yegeseafidainghyhetein theqobyalid subslitugrdan e palystkyl-
po oA
o %%“8’%@?““*‘99'“ Aoy Stk R P RS Tl ayerage
onmabgcularaveightoftabolt Sthter abhoutt@00.
pol yal kyl -substituted hydroxyaronmatic compound in
Step (a) is polypropyl-substituted phenol or
polhe poiaesglof claimtd, twheasdinghe polyaikyd sulidtitugnt areths mﬂyalkyl-

hy%v%%sw?m@%ﬁa@ﬁ%%&%ﬁw@ B>tBh 1 h&'a number average

pohtetl twdigistuol Sbblut@itopsteneli,500L.  The process of
claim 10, wherein the polyisobutyl-substituted phenol
s derived from pol yi sobutene contai ning at | east

ab®h pﬂﬁbeselo@ Btained, edidreintae rpplyamwbuMm@entwmé polybkyl-
E ggss of any one of clains 3 to 11, wherein
SRy BaSioRy SoaTAL AP PR Ry, @ Humber average

PapRicurErh &# aBbuf AIOTR Atbut 4 30pThe process of claim
12, wherein the al dehyde in Step (a) is

~ par af or nal dehyde.

The process of any one of claims'3 to 7, wherein the polyalkyl substituent
on the polyalkyl-substituted hydroxyaromatic compound in Step (a) is-
derived from polypropylene, polybutene, or.a polyalphaolefin oligomer of

- 1-octene or 1-decene.

The process of any one of claims 3 to 7, wherein the polyalkyl-substituted
hydroxyaromatic compound in Step (a)is polypropyl-substituted phenoi or
~ polyisobutyl-substituted phenol.

The process of claim 9, wherein the polyalkyl-substituted hydroxyaromatic

compound in Step (a) is polyisobutyl-substituted phenol.
The process of -_c:laim 10, wherein the polyisobutyl-substituted phenol is

derived from polyisobutene containing at least about 20 weight percent

‘methylvinylidene isomer.
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14. The process of any one of claims 3 to 13, wherein

Step (a) is conducted for a period of about 0.2 hours

~ to about 8. hours at a tenperature in the range of

12.

ndPeiPtessan R i B Lo i AdeBYEe 58 (a)

about 50C to about 120C. 15. The process of any one.
of clainms 3 to 14, wherein the. reaction mxture

formed in Steps (a) is contacted with an amno acid
salt. 16. The process of claim 15, wherein the am no

 t hés formgRiet§d & prrsfolh8ldenydderforH@RE to forma

13.

concentrated amno acid salt solution and then added
to the reaction mxture formed in Step (a). 17. The :
pr ahes prodess! af nelfin Weer @hBrdih e thym Ageldried i6alStep S(a) is
prepared hy first separately conbining the am no

 acPgrafgrildethdenat er at a tenperature in the range of

- 14.

about 30C to about 70C to forma concentrated am no
ach,?l. salt solution and then added to the reaction

m PG REOFESRIAMNORE ghclaims ie. 135Hehgeincalep (89 icrenducted
17f_0rV\51?‘éﬁbdi‘ of BBoabPOohaEs do SHdut '8§h&fr§%@raefé WerbfukSin the
separately conbining the am no acid, base and water at
a tangscofaboub507C ta akoutd2§.Cof about 40C to about 60C

" to forma concentrated amino acid salt solution and

15.

16.

17.

18.

19.

then added to the reaction m xture formed in Step.
( afhe mwocemseofpamye ene affclaims dre 1ok wheaginsthg. reactidy mixture

wherein ; of. f e (a). (b) is
in éﬁ"&ﬁdﬁ%‘?@l’a@ﬁ' 'aﬁng%ﬁggrg{itgl %5@?@@%@3‘@& ected from
the group -51 consisting of sodi um hydroxide, l|ithium
hy ide .Qr.pol.assi i 20...The .proce f e
of ShE Prafos oM T4 AN Y ainciin sl Siraesieq B st
Thsepparﬁmss_c‘)mbinm@dmmiglb aﬁi@,: resedaridowatdr aMaetEah fiperatare in
St the aming. .acid j cine. 22. The process .
o P15 o 895 48 byl Sac/ P & inegniatpareaning acid
coggltsdietbr And them FdRAS thetaftBion niRArStRERI%N SB(HI N
Stage 1 of Step (b) is '
The process of claim 16, wherein the amino acid salt is prepared by first
. separate’ly combining the amino acid, base and water at a temperature in
the range of about 30°C to about 70°C to form a-concentrated amino acid

- salt solution and then added to the reaction mixture formed in Step (a).

The process of claim 17, wherein the arhiho acid salt‘is prepared by first
separately combining the amino acid, base and water at a temperature in
the range of about 40°C to about 60°C to form a concentrated amino acid _

salt solution and then added to the reaction mixture formed in Step (a).

The process of any one of claims 3 to 18, wherein the base in each of
Steps (a) and (b) is independently an alkali metal hydroxide selected from
‘the group '
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20.

21,

22,

23,

24,

25.

conducted for a period of about 0.2 hours to about 8
hours at a tenperature in the range of about 50C to
about 120C, and then Stage 2 of Step (b) is conducted
for an additional period of about 0.2 hours to about
8 hours. ata final tenperature in the range of about
120C to about 190C. 23. The process of any one of
claims 3 to 22, wherein in Step (a) the nolar ratio

. . - sibsti d, hyd iC.
bR PR e, R S KR b e
and the nolar ratio of aldehyde to the |

I - £ ‘ ymat i c. IS
o 063 e S e S gt Y BEGT R oty R BRI 1. s
The process -of any one of clains 3 to 22, wherein in
S _th J f, b to the . .
ol Na R FEsE ol b el o B Rert M e the prino.
t hacidasglycimle. about 0.01:1 to about 1.5:1 and the nol ar
ratio of amne to the polyal kyl -substituted

hydr oxyaromati c conpound is present in the range of
a?ﬁhdla-pa)dég'}sgbf tam?i @he\ﬁ chiirhs 335.2'h1Tht];¢19éﬁiﬂ&§[? (9fis aﬁrs(dli(mfd in
of , ¢l ai,nB 0 24 rejn each of Steps an .
i s FlaT R0 aoﬁﬂgcﬁé‘gei ; twrﬁﬁsggﬂﬂﬁ 3 O§m§tep ?b) IS
al kgwicted?§or H§aPOBCBE Safut aY¥  ABErsOto ABYLITES hdiRs2at a
wherein in Step (a) the polalal kyl - substituted :
hyimpefatusenit the reeas of abouts53°Cr ot ahiiug 80V dandchthen Sage 2
of J gatid.n i ELY, PNal: ! ' ,
ondh S St BEREdran BAduOHR BEREE BT BouChE Bpad o
oi &bout 8 hours at a final temperature in the range of about 120°C to about

190°C.

The process of any one of claims 3 to 22, wherein in Step (a) the molar
ratio of base to.the polyalkyl-substituted hydroxyaromatic compound is in
the range of about 0.01:1 to about 1:1 and the molar ratio of aldehyde to
the polyalkyl-substituted hydroxyaromatic compound is present in the
range of about 0.5:1 10 about 4:1.

The process of any one of claims 3 to 22, wherein in Step (a) the molar
ratio of base to the polyalky!'—subs'tituted,hydroxyaromatic-'compound_ is in
the range of about 0.01:1 to about 1.5:1 and the molar ratio of amine to
the polyalkyl-substituted hydroxyaromatic compound is present in the
range of about 0.01:1 to about 3:1.

The process of any one of claims 3 to 24, wherein each of Steps (Ia) and

(b} is independently conducted in the abseﬁce of an alkanol.
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26.

27.

The process of any one of claims 3 to 25, wherein in Step {(a) the
polyalkyl-substituted hydroxyaromatic compound is first dissolved in an oil

of lubricating viscosity.

The process of claim 26, wherein the oil of lubricating viscosity is neutral

oil.
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