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1 MANNI CH CONDENSATI ON PRODUCTS USEFUL 2 AS

. SEQUESTERI NG AGENTS 3 4 FIELD OF THE I NVENTI ON. 5 The

present invention is directed to Mannich condensat i on
product 6 sequestering agents or mxtures of Mannich
condensation product 7 sequestering agents for use in
fuels and lubricating oils. The present 8 invention is
al so di r eqaNIQHC ONDIENSATIDN FROBIUCTES USEMENNI ch

condensation 9 ppedyeh FESHERING IATERYSNtS. The
present invention 1S al'so directe 0 a 10 product

formed by conbi ni ng, under reactlon conditions, a

pol yi sobutyl 11 sulrstiy | NAHivat i ¢ conpound
an al dehyde, an am no aC|d or ester 12 t hereof, and
an alkali netal base to formthe Mannich condensation
Phegoesent lmxem‘quéssd'med:tag taddantnichTeendansaéon produstt | on

S rsteruts PO S o Oufleenol MEBNI toRdbna A bBTRAZH, ' ane
Zed ey 8988 W @dLintfarisihd I0BridMMY 6ifts. CPIRSI BRsRInt on

product sequestering agents of 16 the present

inveation snalsa Birgpieddr@UNDCEss TMprepsEgTineNMagnich condensation

piof Shacding ades s gheditPhbd i dibilis B Qr i 5
bfoduebfdrimat tgcathbiding) uiidepesrtion @bnilgibns, @palysobuty?0
and sl uggg/that may be formed in the oil and _ prevent

sufestitete dmxy@fomﬂ@é@wpﬂgd s pdebyda @béﬁ&%?@'dé?fﬁter
g{&@ﬁ’éﬁﬁd %ﬁg&&%@gﬁe%%ogﬂtto Y({)I'Ff? Pﬂénﬁ%h%&g Ea En%‘?iuct
d@rﬁtﬂ@ﬂﬁhigsagé’rﬁ ane p\@dedt invehtidir iscddo digectetido Bdubrrcatmg oil
neutralize a se aci ds can cause wear

eempesiign, &fﬁwlceﬁw 9@&9@0%@%%{%? FORPOSEIQ, @8 & @ﬁb
CERAAAETROND M APUSF e pidcy bl B o
tife priesent ihvéytiscavengi ng radi cal s or by deconposi ng '
hydr operoxi des that are 27 formed fromthe oxidation

of the oil. Wear inhibitors are added to-lubricating
BACKGROUND OF THE INVENTION

Lubricating oils contain additives that perform many important functions.
Ashless dispersants are added to [ubricating oils to disperse varnish, lacquer,
and siudge that may be formed in the oil and prevé.nt'the formation of
deposifs. Ashless dispersants also disperse soot-and prevent viscosity
buildljp caused by the agglomeration of soot in the oil. Overbased detergents
are added to Iubrlcatlng oils to neutralize acids. These ac;lds can cause wear
and corrosion, and can cause acid catalyzed reactions and rearrangements to
occur in the oil. Anti-oxidants are added to lubricating oils to control oxidation
of the oil by scavenging radicals or by decomposing hydroperoxides that are
formed from the oxidation of the oil. Wear inhibitors are added to lubricating
oils to prevent wear of the metal parts caused by friction. Other additives

such as corrosion inhibitors, friction modifiers, viscosity index improvers, pour
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28 oils to prevent wear of the netal parts caused by
friction. Other additives 29 such as corrosion
inhibitors, friction nodifiers, viscosity index

i mprovers, pour -1 1 point depressants, seal, swell
agents, etc., can also be added to lubricating 2 oils
to provide inportant properties to the finished

| sthIRi Gepitbssantbbdal, dvadisagaiis pditay can alspbes baded tolubricating
the deterioration of |ubricati ng oils. 4 Transition
in

nifsdpravieh imporaniropgities tpghe finighgd bitisanket al s, can
catal yze the 5 oxidation of the oil resulting in the
formation of the primary oxidation products 6 such as

Hyetad frarsosardeiay aéunwtﬂni tofﬁd,n the, dfttﬁff%f@ﬁ?ﬂ o wﬁi&aﬁag olls.
BB R B PR 2k il o et e

obigstioredbiihe, oilaesuitiag i sheeforheatipo bi/ﬂw ;i)maaiy(mm@étldrhﬂroducts
pri mary 9 oxi dation products resul

fRHGReAS BYCreperaXiifse CarbaxylieAcidsear ap |C§H190Lt5‘dﬁnh)5‘i”8é¥'
péﬁrBBﬁﬁ?%&ﬁc%ﬁnd%?é%ﬂf@@% Zlg)ﬁﬁr?gﬂﬂorf ‘?ﬁét@f‘:oﬁ@ %ucg as | Fe*, Cu*?,
%/r ahd ether rietats, aamtalyzectb\amcﬂwnertzaim@‘sthe printesy

12 netal ions, and reve ns fromacti,n

Ladimeroghcin e G Tirlorfalvoar sludgp, Grglen ahd mish.

Sequest eri ng agents have nmany uses in living pl ants

for sup Iy| ng necessary eI ement

p’Pé%fﬁﬁ@ gnt ﬁh@rm%ﬁaheaﬁal}gﬁd a}fléﬂ%@vw&r%ﬂon of

[ i

Jpfieqiitens bl beRlcsinahte f?;*@ﬁtéé@%‘ Y28 gBliefx B pauester the

ametab imnsaat prevEhtthe instad igrsefanmreetidg fasroxgdatbniand
uest.erin E/ sthat are oil-soluble. G l-soluble
W@?f'é‘?‘ﬁ'(ﬂg %g Ats are 19 al so useful for the

|ntroduct| on of metals into non-aqueous systens, for

2 rowdln oi | -borne m cro-nutr.i en | ant §
PSP SRRy U965, Jo habg DS forcy Rl ing Becossary

aiiéce Sehierts Sh Wletgpﬁia H@bbﬁ% l‘é}ﬁowﬂ ?l{ﬁleﬁtaﬁ%g n@ﬂﬁé\hﬁ@

engi nes are genera her
Siyiunigies @ndiih siueii; ahd bubricating @il23 Mosi oresli KNEWIT: hemestermg

AR A RSB b5l PPy, HRTE 82-Phha R gooc
sequestering agents that are oil-soluble. Oil-soluble sequestering agents are
also useful for the introduction of metals info non-aqueous systems, for
proVidEng oil-borne micro-nutrients to plants and many other uses known to
persons skilled in the art. Oils useful for lubricating internal combustion
engines are genetrally either mineral oils or synthetic oils of lubricating
viscosity. Thus, sequestering agents for use in lubricating oils or hydrocarbon

fuels must be oil-soluble.

The conventional oil-soluble Mannich condensation products are useful in

internal combustion engine fuels. Non-volatile constituents of fuel, such as

additives, sometimes form deposits or varnish on inlet valves and on heating

elements. Such deposits and varnish impair the efficiency of these elements.

In addition, fuels are susceptible to chemical reactions, such as, oxidation, on
-2 -
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25 The conventional oil-sol ubl e Manni.ch condensati on

products are useful in 26 internal conbustion engine
fuels. Non-volatile constituents of fuel, such as 27
addi tives, sonetinmes form deposits or varnish on inlet -
val ves and on heating 28 elenments. Such deposits and
varni sh inpair the efficiency of these elenents. 29

il dbhb @ffect UEb:ad At 84S PRI llisle cineihsallible materials
réeactions, such as, oxidation, on -2 1 agi

: ) as . ng. One . :
ahatderm slepesite whichrintesfere Withdha peores fupstioningiof the internal

. . ; ) . .
Aol B, pifs cSpteinnsEbFEgERRSaRpH dChdensation
Predutis sielpoto redgeaespoditte conventional oil -sol ubl e

Manni ch condensation 4 products help to reduce
deposits. 5 QO l-soluble Manni ch condensati on products

Wiks@ALBR Mafhich doRdensationbrodGetseird utdd wsefengiimemal
lubricating oils. These products generally act as 7
r,

Fogpuistian eacing lgbdeatingeoils (dpse RapHFismengrRIlY 3l §Se

_ ! . I A
SIS s e bR s e

o eatisrsofedepdsits midgénenal, tobavestiartal oit-sofubpe Mannddiut y|
et gLt B LTSSy A Bl ™
%glbla{iﬁﬁ’e& ?h?rﬁcgé' E\ztﬁ%rrﬁﬁldéﬁ\é@é‘dgn@ a¥rhingl dreaddp@?é ey TiHese

preven 3 catal yzed oxi dation an _
mobguEs ihaae iiotitethattilitpta eequaster Fe'T aind4taye lisoitegbalkility to

Manni candensati o roducts are wel.l kn 4
SERUR s Fry Gaaesd oRsRbE A Sl SicE B Blen oo
used as 15 sequestering agents in fuels and

| ubricating, oils. 16 The preparatijon of nni ch
Hrlsssobiion i canensaliar prigisiArere ot sa 17
ekt B SHEEGAOSECHVBRMUER: SR BRAldeRNas
prgguctesﬁgga@gl Kyl pﬁ\gno S, C% al dehydes and ami nes.
ldeyeestering agentd intfhelslanoMobiieatinigodilscondensati on 19
products contain both the needed oil solubility and

the ability to sequester 20 Fe +3 to prevent Fe +3
Clateapreparchtion afdammiciandngeisationipradids is welt khowniimtheart. A
| ubri cat.i il '
nltj.lrrrltl)é:r%flpggenotls disclose Mannich condensation products of alkylphenols,
aldehydes and amines. However, none of the known Mannich condensation
products contain both the needed oil solubility and the ability to sequester
Fe*® to prevent Fe* catalyzed oxidation and polymerization reaction in

lubricating oil.

U. 8. Patent No. 4,032,304 discloses an improved fuel composition containing
a normally liquid fuel, a carboxylic acid ester of lubricating viscosity and an oil-
soluble nitrogen-containing dispersant. The dispersant is characterized by the
presence therein of a substantially saturated hydrocarbon-based radical |
having at least 50 carbon atoms. The dispersant is preferably a carboxylic
dispersant or a Mannich-type dispersant. The Mannich-type dispersant is for
example the reaction product of an alkyiphenol with formaldehyde and a
polyethylene polyamine. '

-3




g W N =

12

13

14
15
16
17

18

19
20
21
22
23
24
25
26
27

QW o N

22 U S. Patent No. 4,032,304 discloses an inproved

fuel conposition containing 23 a nornally liquid

fuel, a carboxylic acid ester of lubricating viscosity
and an oil- 24 sol uble nitrogen-containing dispersant.
The dispersant is characterized by the 25 presence
therein of a substantially saturated hydrocarbon-based
r BidiSC Blatetth Nva v (D@ M9 drakise8Q wevd) MurdicidondBmation product
di spersant is pref gnggly a carboxylic 27 dispersant

[

ofsh%iamﬁgeﬂtfpyﬁen T mCWﬁW%HQ?WﬁaMa"”'Ch
CoRfrialibn bhod & mekdh Fof ol BFsUEARILADIBNBE Kindldehyde,
paldiamine di-a8idland. a 8i-afRatee nthéNprocéss 64, lﬁé@lngltbe:te)NMna:h

| Ma h d t 2 t
o ertaon SRS GRS B 9 e 0BT

Manni ch 3 condensati on product made from phenol or

SR P BT ok S B e

LR LIS S0yl bR g oacton
dps:cﬂuctetaraamykﬂheadkj Eniakml’eyw dndedn enipasiThe edditiveerovides

TS @*ﬁ@%&&?%ﬁng fﬁtrﬁaaj&egad naﬂfﬁﬁ HA GRSy fuels

. RN RSN AhitRIH Sginddle addi tive provides 9

surprising sta |I|ty In preventing thermal degradation
of fuels, particularly fuels 10 for conpression

| gnist PafLRNY. 216, 391 H’iscl%seg aneitbndic cﬁeﬂajfﬁgga%%n’i rzlaving a

discl oses an arfomatic chel ating agent havin
higgliroxyll grgup ap theet carfter afdheencletuleh & uthl dneldtng dyyestts have

ati.n 13 better stability in an

=P StRBBIR Porake el taRmE bar onc. No. 4. 130, 562

di scl oses a process for the preparation of phenolic

15 et hyl enedi am .ne_pol ycarboxylic acjd

P SoRAanG I 140 HSCRsamerproce S tor thesPranagation of phenolic
R ??“@@?WM@O’@“‘?@EQSW@. AR SRS Royfefic form
f whichi comhpriselsaehcting @ pheacit compeurd, am)éermilamineegtyokghc acid
t he rebactlon syst em

and a base, said phenot compound functioning both as a reactant and as a

solvent for the reactlon‘ system.

U. S. Patent No. 4,197,091 discloses a composition for inhibiting the corrosion -
of ferrous metal pipelines used to transport petroleum hydrocarbons
comhrising a major portion of a mixture of Css di-carboxylic dimer acid and a
Csq trimer acid, which mixture has an acid number of at least 110 and from 0,5
up to 5% of a composition from the group consisting of (a) an N,N’-di(ortho-
hydroxyarylidene)-1,2-alkyldiamine in which the arylidene radical contains 6-7
carbon atoms and the alkylene radical contains 2-3 carbon atoms; and (b) a
polymeric condensation product obtained by the reaction of a phenol having

two reactive ring positions, a lower aliphatic aldehyde and a polyamine.
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19 U S. Patent No. 4,197,091 discloses a conposition
for inhibiting the corrosion 20 of ferrous netal

" pipelines used to transport petrol eum hydrocarbons 21

conprising a major portion of a mxture of C36
di -carboxylic dinmer acid and a 22 C54 trimer acid,
whi ch m xture has an acid nunber of at |east 110 and

f() 05 Batent &3, @92‘5‘5@%&%v1§10ﬁ héétﬁfh $£QANNA S, PID,
consi sting of (a) an N, (ortho-

H%ueokvar9DﬁléH@yhﬁugﬁad@hOdeaWSd@SeﬁawmwehNBnéwh

R s e R N e
(dhert is 2 M AlioHEdrideneatice Eﬁcﬁidc@ adeofsratphehibhbnesbdiuted-
the reaction of a phenol havin 27 two reactive ring

gdhanol. deemaldenysige @ cafaralﬁ@tdlxac Aechy gk-aghige-al R Fala ﬁl@im is
]to% vy Fakg {uté\ﬁ)FOﬁggaEQSOZ a division of

appl i‘cati on er a 0,792, 2 Patent No.
4,069, 249 di scussed above, discloses a novel Mannich 3

G033, B2 L5055 BRuRPERbod B ahRIRALALE. Bherer
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5 phenol , formal dehyde,- a di-amno di-acid and a
dpastrithaliphrtie carhg @opisaipRdisie @ rgrexdetergent/dispersants

e@%@e@ﬁ?ﬁ{ {htegggrsg &8(6%)%13Ma ( Heutg?l d; ﬁa%?rg%%l s|a[ts of an
vnirgaei’cmuifar atifbipémi ot sawxyis acie; @) tryteouarhylisubsiituted
saturaterte El% arbon substituent, of  a

ATHREN YREWREDY! SHESYHENF SbP ntaly &fpnatic and

qeineLigs At e%'sf@%%?ﬂﬁ)trﬁatoﬂr%, gg geylsfédfmﬁag;éﬁ%agrn@%mpounds

consisting o neut asic netal salts
Havingyasubstiubhtof addéast 1pMipbbtio caantdgiyisi enddiV);nitrogen-

(11 titut 2 wh
s et darnoh S8l afd ping SaFREHAe Hielpend
Idbricns AaRRg 3uch @8aTbidaichar oM AR are(ddridulady Laérdin

ni trogen- having conpounds 14 having a substituent of
awoleyaly (two-stlokphengioegsar bon atons; and (1V) nitrogen-
15 havi ng condensates of a phenol, al dehyde and am no
conpound. Fuels and 16 | ubri cant s havi ng such

ddnBi Fhattansz 4887 Mdidt diseleses thap atkyl- suibsittmtysddg@rtuokyhemzyl

17 two- t wo-str I.Nn 18 U. '
i o Sl e eRete T SO ek in 4 bibdd Mitige of
AL LAYRRRZNstems. The products claimed display surprisingly high
solubilities in a broad range of substituted and unsubstituted alipha'tic and

aromatic solvents.

U. S. Patent No. 4,655,949 discloses a novel fubricating oil composition
comprising an organom-etallic additive, including a metal selected from
Groups |, Ib and Vill of the Periodic System of Elements, e.g. Na, K, Cu, Co,
Ni or Fe, chelated 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 organometallic additive imparts rust inhibition, sludge dispersant,

wear reduction and anti-oxidant properties to the said [ubricating oil.

-5




19 amino acid oligonmers are effective netal chelating
agents in a broad range of 20 non-aqueous systens.

The products clainmed display surprisingly high 21
solubilities in a broad range of substituted and
unsubstituted aliphatic and 22 aromatic solvents. 23
U S. Patent No. 4,655,949 discloses a novel

| ybsi Pa{érﬂgdcpuﬂ 750902l Rs B%ér NAHAEN BhEE d8Bosit inhibitors;
organometal I'i'c’additive, 1ncluding a netal selected

f lubnca!mgabxbmpp$ltlobs hAawingitheseinhitioreant Gaprocsys farm

I enen K, Cu, Co, 26 N or Fe,
‘?’ -cﬂ'éal 30'8Y té\%enﬁpﬂjém%actl on product of formal dehyde, an
~amino acid 27 and a phenol, dissolved in a
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o8, BBl RS a3 o s AR 3ol Bhocuchiic
I amyratéd BRendt] pslgexydilispsicRathine, %ﬂd%ﬁéldéﬁyﬂ&twm% e used

anti-oxi dant properties to the said lubricating oil.
-® deagfivaie iren sproiepalraadpresent i kydrosrbopifidvaneft h

BB Bl 1l brtr 4, B B s Rt Slting jn the faration

SolgeRaly palyhiurseadgeliinithe hgdrotakbonSiquiht The misthod for the
4,847,415 di scl oses certai n Manni ch reaction product s

(Preparatnpithese Manpiciheand apsaiien pEdiAarutiamet in Hied
a&lvgkoq]%hgfregg%r&m@rﬁ %ﬁgRG to deactivate iron

specli es preseﬁ ydrocarbon fluids. Left 7
untreat ed, such i ron species |ead t0'deconposition

65 P W PSR B SR ALY RS
plogipiad dtdrg thedfedction ©f Marakgsubetitdetbedte ool pa @dlieirsinarand an

claimed in the 10 divisignal U S. Patent No. . .
4algggy%wh:cf1arg usgd tpgleagtivalg coppgometdspgrias gydained in

@y&rébé‘rb%?ﬁ‘ud@atrfgﬁhﬂr@ eﬁrwyed%efe%ﬁ%%ecb dsitfon

tron of st chol am ne
amd;uhmg il Shafaeizyide oﬂﬁguahn@,r;mlymedmaasdsacthevtzgtchrocarbon

qjﬁg nmet al species contained in 14 hydrocarbon

£l s. Left untreated, such species lead to

deconposition 15 resulting in the formation of gumy,

pol ymer masses in the hydrocarbon
U. S. Patent No. 5,122,161 discloses a diesel fuel composition comprising (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
alkytsuccinic acid anhydride with a polyamine to form a bis-succinimide; (ii)
reacting the bis-succinimide with a phenol in the presence of an _al'dehyde to
form a Mannich phenol coupled bis-succinimide product; (iii} glycolating the
Mannich phenol coupled bis-succcinimide product with glycolic acid to form a
glycolated Mannich phenol coupled bis-succinimide product; and (iv)

recovering the glycolated Mannich phenol coupled bis-succinimide product.

U. S. Patent No. 5,641,394 discloses a composition for use in deactivating

iron species in hydrocarbon fluids, comprising the products resulting from the

reaction of (1) a substituted-catechol, (i) a mixture of polyamines, and (lii) an
-6 -
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16 liquid. 17 U S Patent No. 5,122,161 discloses a
di esel fuel conposition conprising (a) 18 a mmj or
portion of a diesel fuel, and (b) a m nor anmount, as a
di esel fuel 19 injector detergent of a glycolated
Manni ch coupl ed product of bis 20 polyi sobutyl ene
succi nimde of a polyam ne, prepared by: (i) reacting

K . .
PSR TS S oREHs AATHGL 88 aH B SPRINARBRocafbon
Hlusdss uTle ahtHodiiant funcliophe reparate trom, pndserdditioh tarihe metal

al de e to 23.forma.Mann I GOUD ed ..
YR PropREios GaDE VAP TDRSE GIaGieng! pinwertiss of the
Naventph ddteast! either Bingf, Bl i Soteded, o ratgsiiRatRAVGH hWrdeerbon
glycolic acid to forma 25 gl ycol ated Manni ch phenol
dbig®. ed bi s-succinimide product; and (iv) 26

recovering the glycol ated Manni ch phenol coupl ed

bi s-succi nim de product. 27 U S. Patent No. 5,641,394
s artieketitied taparition@f Anophipiiéc Pelyisaindyleaeshg 28

BB ARG ReRe g SRS bR Bjoiiones-o-
thylBh&ehirkal emh@ . Jahlois, anTeddisearad EDMa‘:‘@(‘Sﬁeﬂ esournal of
(111) an -6 1 al dehyde. The conposition al so

fRQiEmeﬁ§|9@§eaﬂaavﬁ |PQby<maraﬁhemstm pbc,?aﬂr, H&RO-1066 (1983)

T r.o |
dg%:l?s[gé npr%éb?zﬁ%‘h Jf |y§‘5bc{§ ?I‘Sg g n‘?gg] ha oﬁ% rr@]& éon%obutylene
tamel urueﬂménswtrarﬁheslﬁoékmmtthe rsahwa)mam lbgrlreacmfg hbpgecls

i nvention capn act either singly in caoncert, for

§P%@‘F’?E.‘éﬁ’~’r whh @PWHP@MPWO@WPU? @ad teellyloneteteanaine.

~titled "Preparation of Anmphiphilic Polyisobutylenes-b

7 pol yet hyl enam nes by Mannich Reaction. |11.
Synt hesi s of Poly. YeQESTHE IMVEMTYNy| enani nes, "
by J.D. Janpbis, M Tessier and E. Marechal, Journal of

9 Polyner Science: Part A Polynmer Chem stry, Vol . 31,
TgBopregest inyeumn isaliwctas osebapnighasendensation product

SRRRASERD cBRDF B b lRs TSR ROR G o BRI T

Riequesieting agenticlonsisd n fudisahdalhidating os. The present

al pha- phenol ol i goi sobutyl ene and tri et hyl enetetram ne.
mvention is also directed to a method for preparing the Mannich condensation
product sequestering agents. The present invention is also directed to a
product formed by combining, under reaction conditions, a polyisobutyl-
substituted hydroxyaromatic compound, an aldehyde, an amino acid or ester
thereof, and an alkali metal base to form the Mannich condensation product
sequesfering agent. The present invention is also directed to a lubricating oil
composition, a lubricating oil concentrate, a fuel composition, and a fuel
concentrate having the Mannich condensation product sequestering agents of

the present invention.

Accordingly, the present invention is directed to a Mannich condensation

product prepared by the Mannich condensation of:
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13 SUMVARY OF THE | NVENTI ON 14 The present invention

is directed to a Mannich condensati on product 15
sequestering agent or m xtures of Mannich condensati on
product 16 sequestering agents for use in fuels and

| ubricating oils. The present 17 invention is also
directed to a nethod for preparing the Mannich

condengait i oa polyisgisutgiuaibstitqee dieroxggrorgatid eomifh@nd wherein
present invention |%Ualso directed to a 19

formed by cHiPYisgt tyha'é}upriég@('vwmaﬂwsgﬁgtef@ containing
pol yi sobuty |

an al dehydelat %’%Sg?ngﬁ% éﬁgggpﬁgs%¥m%qﬁyl g“ eo¥ i%ﬁ'\%r and
an al kali mnbaala manbeﬁme‘ragenndiecm/ﬂmwetght u*oimeasgelotbfrom

product n The present invention

is also di r@g?gﬁ‘ﬁﬁ) Wﬂﬁ?ﬁg@ﬁl ng oi.l 23 conposition,
a lubricating oil concentrate, a fuel conposition, and
a fuel 24 concentrate having the Mannich condensatl on-

produc(b eqABALNS: agent s of 25 the present

i nvention. 26 Accordingly, the present invention is

directed to a Mannich condensation 27 product

pr epar & byaf‘i?é"'ﬁﬁrﬁﬂ%ﬁr %%iﬁﬂ@@fé\&tti\’éﬁhgmfslar(da) a

pol yi sobut yl - substituted hydroxyaronmatic conpound,
wherein 2 the polyisobutyl group is derived from

pol yi sbbut eAe aaliraptal hgse3 at | east about 50 wei ght
percent met hylvinylidene isomer and 4 has a nunber
average nol ecul ar weight in the range of from5 about
4boanethgbsutbosjroent: the preserdinvandienys diregteddy adMdaanicho

oS el oS bR IR EP o o <2

i nvention is directed to a Mannich 10 condensati on
product_.,pre ar ondensat.i on o
DLl Bt ’iﬁwm’t‘%‘%ﬂﬁ@’é’%&&?ﬂ fFa‘E‘?‘EpOU“dl having
conpound hamem,rm@,%_t he forml a:

OH

wherein Ry is a polyisobutyl group derived from polyisobutene 7
containing at least 50 weight percent rhethylvinyiidene isomer
and having a number average molecular weight in the range of
about 400 to about 5,000, R; is hydrogen or lower atkyl having
one carbon atom to about 10 carbon atoms, and R3 is hydrogen
or —OH;

(b)  a formaldehyde or an aldehyde having the formuta:

: 8-




OH 13 14 wherein Rl is a polyisobutyl group derived
from pol yi sobutene 15 containing at |east 50 wei ght
percent met hyl vinylidene isomer 16 and having a
nunber average nol ecul ar weight in the range of 17
about 400 to about 5,000, RZ is hydrogen or |ower
al kyl having 18 one carbon atomto about 10 carbon
atons, and R3 is hydrogen 19 or -OH 20 (b) a
f or mal dehyde or an al dehyde having the forrmula: -8 0 I
2 wherein R is branched or [ji near al kyl having one
carbon atomto 3 about R6cCcarbol atons, cycl oal kyl

1 having from about 3 carbon 4 atons to about 10 carbon
atons, aryl having fromabout 6 5 carbon atons to

_ about 10 car - b ryl i na,
2 carbon at o%ﬁqgingﬁggﬁrﬁ@g%&w@%gﬁggl’ ﬁ%ﬁ%?ﬁ?f&' f :9 atZ)m to
3 having frombaboid carlear flomsatocisalkgl ledhanyg frafh slesli@carbon
atons; 8 (c) an amno acid or ester derivative thereof
4 having t he #YPaiP abowitl egpanmioferdd Raving Jiqrearopt &,
; wherein ea n A5 niddensniant ‘ j
S one car bon%g{go%rﬁ %to%njé\%%ut qga(!rag%é_}h g%%#ﬁ%%‘awg@ﬂom
6 substit ut ecbalikylcattzon algmente a=amib@0 crloon bwnad auritardl@yl
carbon 13 atons_and one_or nore substituents selected
7 from the ghGYRd fOm@sRst S RARPTLRIONN RAbMERIGATbRM SAmS:
car boxyl, hydroxyl, 15 hydroxyphenyl, i m dazolyl,
i m no, phenyl, sulfide, or thiol; and m A
8 {c) ~ an amino acid or ester derivative thereof having the formula:
NHo
w
9 ' | COA
10 wherein W is -[CHR"}- n wherein each R” is independently H,
11 alkyl having one carbon atom to about 15 carbon atoms, or a
12 substituted-alkyl having one carbon atom to about 10 carbon
13 atoms and one or more substituents selected from the group
14 consisting of amino, amido, benzyl, carboxyl, hydroxyl,
15 hydmmyphenw,knmazmyLhnmo,phenw,sumde,orﬂﬂokandrn
16 is an integer from one to 4, and A is hydrogen or alkyl ha\}ing
o 7 h one carbon atom to about 6 carbon atoms; and
18 (d)  an alkali metal base.

19 Ingeneral, the principal Mannich condensation product of the invention can

20  be represented by the formula:
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10
11
12
13

14

15

16

17.

16 is an integer fromone to 4, and A is hydrogen or
al kyl -having 17 one carbon atomto about 6 carbon
atons; and 18 (d) an alkali netal base. 19 In general,
the principal Mannich condensation product of the

i nvention can 20 be represented by the formula: -9 W
C2X Rz n 2 wherein each Ris independently -CHR -,

- wherein R is as défined above, RI 3 is a

pol yi sobutyl groupjder®ned from pol yijsobut ene

contdi ning at | easf§ 50{ 4 wei ght percent

met hyl vi nyl i den&_i $ and havi ng ja |nunber average 5
nol ecul ar wei ght ™ atige boTrtZ4OO t o about
5,000; X is hydrog4 al kal i |metal|] Ton or alkyl

havi ng one to about pbon ations; {8 Wip -[CHR']-m
wherein each R' is|imdepéndent)y H, al kyl having one 9
carbon atomto aboyt 15 carbadrOgfons, or a

substi tuted-al kyl havihg one 10 carlon atomto about

10 carbon atoms and or® or nore substituents 11
. selected fromthe group consisting off am no, am do,

benzyl, carboxyl, 12 hydroxyl, hydroxyphenyl,

- imdazolyl, imno, phenyl, sulfide, or thiol; and mis

13 an integer fromone to 4, 14 Y is hydrogen, alkyl
hawhapinaack R s ddepesdenty (b0R-. whetein s as defined absve, R

- GR a%[y?&ﬁﬁﬁ&i Eroﬁ'p de?ivga f:%‘?rfl ipgﬁﬁjso%%?é/n% cc;h(%ai%fnglgt least 50

weight percent methylvinylidene isomer and having a number average

‘molecular weight in the range of about 400 to about 5,000;

Xis hydrogen, an alkali metal ion or alkyl having one to about 6 carbon

atoms;

W is -[CHR"]-  wherein each R” is independently 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, carboxyt,
hydroxyl, hydroxyphenyl, imidazolyl, imino, phenyl, sulfide, or thiol; and mis
an integer from one to 4;

Y is hydrogen, alkyl having one carbon atom to about 10 carbon atoms, -
CHR'OH, wherein R’ is as defined above,

or




-10 1 wherein Y' is -CHR OH, wherein R is as defined"
~above; and R, X, 2 and Ware as defined above; 3 Z is

hydroxyl, a hydroxyphenyl group of the fornmula: OH 4 5

or OH7 wherein R R, Y, X, and Ware as defined

above, 8 and n is an integer fromO to 20, with the

proviso that when n = 0, Z nust be: OH 9 -11 wherein

R Rl, Wherein Yand-CMRI@Hawhdadih Rets abdene® aboes;errabRy X,

o the R, pol,yj,sobuty] oup has a nunber average-

2 hpl ecul 8hd &g @SQ?ﬁg d@b8Ye: 500 to about 2,500. More
preferably the Rl polyi sobutyl group has a 4 nunber
average nol ecul ar wei ght of about 700 to about 1, 500.

3 Mde hsdr,s’%&ls émerchypﬁenﬂ grpgP wf §blarulayr oup has a
nunber average nol ecul ar weight 6 of about 700 to
about 1,100. 7 Preferably the R, polyisobutyl group is
derived from pol yi sobutene conggi ning 8 at |east

- about 70 wei ght percent nethylyinylidene isomer and
-nmore preferably 9 the RL poly sobutyl group is
OF ing at least 90 10
wei ght percent nethyl vinylidene ijsomer. 11 In the
conpound of forrmula | above erably X is hydrogen,
nore 12 preferably an al ka al ion and nost
preferably a sodiumion. 13 Infanother enbodi nent of
the invention, in the conpound| of fornula | above, 14
4 Xis alkyl selected from et hyRi or ethyl.

5 or
OH
R. Y’
\\N//
v
W
\
CO,X
Ry
7 ~ whereinR, Ry, Y', X, and W are as defined above, _

8 and nis an integer from 0 to 20, with the proviso that when n = 0, Z must be: -

OH
R. Y!
pe

/

W

\
CO,X

:8 '

-11 -
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15 In a preferred enbodi nrent of the Mannich
condensati on product of the 16 present invention Ris
CH2, R is derived from polyi sobutene containing at

17 | east 50 wei ght percent nethylvinylidene isonmer and
a nunber average 18 nolecular weight in the range of
about 700 to about 1,100, Wis CH2, X is 19 sodium

i on anghdteinSROR] 02, aR8 Viapé Be'defiRb@@bapa! of the
present invention is directed to a nethod for = 21

preventing netal ion catalyzed oxidation and

FF%V&BBM% 'ng]dlﬁ%ﬁut E f%szc?nm‘lgbpﬁﬁélﬂﬁﬁ rﬁBl@'cH%‘r weight

nmpri srng esteri netal ion b dition
an‘f abbat 5@0 & kot R/éoaan*e poéferdiay Men Ri @I@Iwmtdﬁyigouphas a

pr oduct aﬁ%géééﬁ}?g ﬁ%ﬁ\ﬁﬁﬁﬁeéﬂ%ﬁ%'@@ﬂg%ﬁ%ﬁ%Ub Most

é@rm?@h@m Cﬂ)@lyléﬁbtﬁwbrﬁeb Y84 d@hb&nav&ags 'n@cﬁléculér weight
particu sui'tabl e for 26 sequestering the netal

|er&1bl®yit ?ﬂ@tfaaawﬁ bA0Bf an effective anmount of the 27
Manni ch condensati on product of the present invention

in engine oil. -12 1 The present- invention is al so
dPnetarably the Ra polysoioutyl gﬂon‘pds Bgnmﬂfﬁmm mr@jylsoguﬁmee]ontammg

t t bsti tut
st phobhas weid e lme iR Hiens e Al nose perigrably
Qhe &1 fHNiS6HRYRFHAP is ABAvaNfrahimlVisobuteBbalonkafRglA least 90
formthe Manni ch condensati on product sequestering

ayight peycapbometyhdnyisenedsemer. t he present invention
is directed to a process for 6 preparing a Mannich
condensati on product- conprising reacting a

dolilye sotmpoynd of faromda il aboesl treterably & isrhmdregeranmotend,

wh in th but t d d.f

e HBALR S Ao TR blePal S 2

met hyl vi nyl i dene isoner and a number average nol ecul ar
t.h 10 of .about, 400 t

1f DpthanpaoouiBabshe deven @i dhinécampa LBk Lakove,

%Fs'&ﬁﬁ'éeYe@e@ﬁbH?methyb%rbhﬂzlpr esence of a base. 12

Preferably the polyisdbutyl-substituted

hydr oxyar omati ¢ conpound is 13

Hﬂla& ?%ut y{em Heﬁﬁéﬁt%ﬁﬁe RAL%@Ah WRIRisAtSA Broduct of the

pol i's derived
present lnventlon Ri :s CHg, R is derived from polyisobutene containing at

least 50 weight percent methylvinylidene isomer and a number average
molecular weight in the range of about 700 to about 1,100, W is CHy, Xis

sodium ion and n is 0 to 20.

Anothér.embodiment of the present inventi.on is directed to a method for
preventing metal ion catalyzed oxidation and polymerization reactions in a
hydrocarbon medium comprising sequestering the metal ion by the addition of
an effective amount of the Mannich condensation product of the present
invention, as described above. The methaod for prevenﬁng metal ion
catalyzed oxidation and polymerization reactions -is particularly suitable for
sequestering the metal ion by the addition of an effective amount of the

Mannich condensation product of the present invention in engine oil.

-12 -
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further e

14 from pol yi sobut ene containing at |east 70 wei ght
percent nethylvinylidene 15 isomer and nore
preferably the polyisobutyl noiety is derived from 16
pol yi sobut ene containing at |east 90 wei ght percent
met hyl vi nyl i dene i sonmer. 17 Preferably the al dehyde is

- fornmal dehyde or paraf or mal dehyde. More 18 preferably

o B B Erod R LT R

Lddep asdiph@onditions, a wbkyﬁqbut_yﬂfsuhbﬂltytadwleych*bkmromats

met hanol ref.erably .the base is an |

PO, 2k SRR ptnihg BeRE BrpEbid 55, afd R alkal
Wéiépﬁﬂaétetd BriaaHe WaihicH exmditsalan 'ﬁi’@dlﬁjﬂs@aué\%ﬁ C%g\ent.
ester derivative thereof has the fornul'a NH2
-13 wherein Ware as defined above and A is hydrogen
AnoMherdmbaingt enthe ﬁr@%@ﬁﬂn@éxﬁmﬁ i cﬁr*é%kgd 1% &ﬁf&%’%s for
atoms. Preferably the amino acid is-glycine. 4 In the
@b@p@lqg@&@'mquh@omr\spaﬂa@ phdvey chmpaiduhgdeantingna pfo@nmbutyl-

met on salt. K Pref abI t he, al kal j
Sl ftbxrarlieRt coffb R whstd B RN isabint el is
Rlealed %Wﬂgét@%o@hi@@i@ cdmélﬁinglalﬁ'eaﬁ 5 \ﬁ@i@htl ﬁbtdéﬁt 7 A
odi nent of the present. invention is

aetbyvisylidensisomsiriangta ﬂgm@rar ager@@ﬁpfo@esukaﬁ V\L&!ﬂi\“ﬁﬂn §hehgange
B¢ ggbﬁ’tr 4(%%“%0{3% @(ﬂ) %lnl ala{eh%c#ab Cﬁl‘[’lin%gaéfﬂi %Fgﬁiuhé’ a@lﬁdester
a or e

m nor ectrve’dno

_ahd\@tndaawatmademrrmmrpré@em@femsase.on products of

the present invention: 11 A further enbodi nent of the

- present invention is directed to a lubricating oil 12

W@i@%ﬁlf/ #ie& polgiHobuBi-8gbsthoted RRIree/eemiatit eolfheHasent
of a diluent oil of 13 lubricating viscosity and an

epfyisabupd-systitvtedphend vdiergiprtae pplvispbuby gueiety is derived

from polyisobutene containing at least 70 weight percent methylvinylidene
isomer and more preferably the polyisobutyl moiety is derived from

polyisobutene containing at ieast 20 weight percent methylvinylidene isomer.

Preferably the a[dehyde is formaldehyde or paraformaldehyde. More
preferably the aldehyde is paraformaidehyde.

Preferably the diluent is an aikanol having one carbon atom to about 10

carbon atoms. More preferably the alkanol is methanol.

Preferably the base is an alkali metal hydroxide. More preferably the alkali -

metal hydroxide is sodium hydroxide.

The amino acid or ester derivative thereof has the formula

NH,

/

w
™~

COLA

-13-




14 descri bed Manni ch condensati on products of the

present invention. Both the .15 lubricating oi
conposition and the lubricating oil concentrate may
contain 16 other additives designed to inprove the
properties of the lubricating oil. 17 A further

enbodi nent of the present invention is directed to a

fuel compashiivepe a%%e?tﬁ@ﬂ@b%‘a@%n@ AR I‘Ndré@@#ﬁ? afhl hav:ng one
hydr ocarbons boiling in the gasoline or diesel ‘
range &adon EﬁDn’bﬁO alfug 6tqareoatsing. of one or nore of

t he above descri bed 20 Manni ch condensati on products

of the present invention which has been 21 further

r aefeeably the aminveacidid glyeingny al kali nmetal. In genera

it is not 22 desirable for a fuel additive

conposition to contain ash. Therefore, it is 23

4  déstheadtbavet process thet drainabanie miwshe abddd Mathai form of its alkali

5 S (S, oS Tk € Boldbsr
6 CRIW AdiBthrefPabl9 R0 aRBITRRMHMTOATs BldRiuARSH.OPT i ate sal t

giving an ashleSs Mannich 26 condensation product. -14
1 A further enbodi nent of the present invention is

7 A ESP eopﬁ rf\éﬂﬁlof?ﬁ’é‘ %n?fr@enﬁoﬁi&"@fé&é@% Q'Futbﬁl%rtlhg oil

stab I C orga Ic solvent Db Ing I1n the rang

8 of:oﬁlpbsmmnabmnnsﬁ“@h nmajabambudddiGiraail of lubnicatimyvisdédsity and a

11
12
13
14

15
16

17
18
19
20

21

22
23
24
25
26

ercent to.about 4 90 er.cent, of,.one. or
nEBoe TS A Bl one cderet ind Abel BRsTina AR
p&@ﬁ’&'@ﬁsa@bﬁd?@dt@ét@%?ﬂie ;br'é%@ﬁis'n@@nﬂtfﬁ ch has been
further reacted 6 to renove/replace any al kali netal

present. 7 The Mannich condensation products of the

p?\%ﬁﬂbr él'i%%ﬁfrh?rﬂbr e Ie;s‘ént’ﬁv%nﬁﬁfﬁ"isoéh?ébtéé to a Iubncatmg oil

di spersants in For use as dispersant
| poficaitsate sempdisaigkatiaut ﬂét;zdrceratrts &Orpewaam afra dltuent oil of

c ation odu re ace 10

- BRECA550 MRsnS ot elebur<EmenEl ot bt af MRS Bk e iBove
baé§&|B&PMahH%hQi0ﬁ9@H§ét}bnt ﬂ%ﬂuct%?ofttﬁ@ hegaipit Gvention. Both the
condensat i on products of the present i nventl on are
efutsicativg oil @onmswquttbeﬂwymaémglml conspatrate may cemnBin

agﬁwe?ra%\éet&teis -rc]j%s@%teﬁlto 1mpro‘i/e tﬁe propert;es of the lubricating oll.

A further embodiment of the present invention is directed to a fuel composition
comprising a major amount of hydrocarbons boiling in the gasoline or diesel
range and a minor effective amount of one or more of the above described
Manhich condensation products of the present invention which has been
further reacted to remove/replace any alkali metal. in general it is ndt,
desirable for a fuel additive composition to contain ash. Therefore, it is
desirable to react the above described Mannich condensation products of the
present invention in such a way that any alkali metal salt present is converted
to an ammonium or other appropriate salt giving an ashless Mannich.

condensation product.

14 -
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14 oxidation and pol ynerization reactions, while

mai ntai ning sufficient oil 15 solubility for use in

| ubricating oils and fuels. 16 DETAI LED DESCRI PTI ON OF
THE | NVENTI ON 17 DEFI NI TIONS 18 As used herein, the

‘followng terns have the foll owi ng nmeani ngs unless 19

expressly stated to the contrary: 20 The term

"Ry @ﬁ%ocﬁ%eH?@ﬁhB%’r@ééhtﬁr@\fe@ftioh% H%&%’d% 'éyﬂ%l %ncentrate
al dehydes 21 having t formul a wherein
iooniprismched inatt stah@mleaphlyt ohgariie golﬁ/enhb@h@ talhegange Of

AIBTELBEESS o futh AR Mo G0 SR st R rpout

@(wveigav pbeeht oNviedeindde @ﬁft@éb(&@(ﬂ@scﬁmedb@aﬁm&l@
carbon 4 atons, al karyl having from about 7 carbo

SopAsnsafiathRiedugofdhe pspselt dhentios vdiick has bepn rﬁwhefgreacted

t ut 20 carbon atons. 6
&6?%@%}{% l%g%%ép%ﬂ%aﬂdﬂ é%%@g in the preparation of
the Manni ch 7 condensatl on products of the present

AreRpben RkEaS g el ene BRAER ubRpuh P ARL SR
o bt oo et v

Ahaliaretal m&l@r%ml@fa C%‘i‘eftﬁ?éloﬂ Progiects aep erpiageshwil
tal?w%ﬂ 11 condensation products of the present
mve%lﬁmmsuch as benzal dehyde and 12

al kyl benzal dehyde. Para-tol ual dehyde i's an exanpl e of

Ao B FEGREAME PRt My BRUGT B ool Thar TS that
mmldmcmeﬂﬁhy@e pEsuttd Oﬁﬁ]eq:uéberﬁﬁn\f@‘ftm| ar@ effetlive in

Al dehydes nost preferred fogr use in the in
Seapastaring mefals; Repatiali £o 18 prRveRyAg .%@tabpacﬁ%@imﬁ

RRIR S pdlﬁ‘ﬁ@ﬂiétﬁfh A=RtB7, A RbABINAG @hfkient oi
solubility for use in lubricating oils and fuels.

DETAILED DESCRIPTION OF THE INVENTION

DEFINITIONS

As used herein, the following terms have the following meanings unless
expressly stated to the contrary:

The term “aldehydes” as used herein refer to formaldehyde or aldehydes

having the formula
R'/H\H

-15-
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17 formalin. 18 Al dehydes nost preferred for use in

the in the preparation of the Mannich 19 condensation
products of the present invention are parafornmal dehyde
and 20 formalin. 21 Preferably the al dehyde is

formal dehyde. By formal dehyde is neant all its 22

forms, including gaseous, liquid and solid. Exanples

%hegéﬁm% b?é”ncf f@hf#@ﬁyg | RatiNg rBRTOHE ca t]%ﬁgtdé’&)ut
trimer, (CH2 trloxane aV|n 24t ornu

glaﬁmrb@te bwns zslc:@aﬂ()djhavmg)fmrmabouﬂb cEvtmm:htemsoﬂo about 10

d f | t.h | |
AT, ABY NV FB ot Saapts A g SRRy Falbon
ta*ﬁﬁnféoélﬂé'n‘yﬁﬁa\ﬁh@ G‘r’d%@)a@o(nt‘"ﬁb@bﬂoﬁrhﬂorré t@'a)b%@'t Poaagbon atoms,

Mononer CH2O i n net hanol which has
tqﬁ@ralbyimﬂvmg f@mﬂmﬂi caibon gtaopR [ alBME@0 cabon agoms.
For mal dehyde sol utions are comrercially available in
wat er and various 9 alcohols. In water it is available
Repesativesalebydes fomsefo thmpiaparaticn &fte Mannich

Ohifah i brSRGH ot fe, PR REBHEGH Intufle But pre patiitsd to

bﬁpﬁ@ﬂld’ﬁfﬁéﬁydés ma@ﬁirm@yﬂwa@@aw@m@l [@t‘ébicﬁfaldehyde
I ght or high nolecular 13 wel ol ymers. he

tb@itwafdahk@qa,uval@ﬁ&iehydg, cripgakleh an@mmld@hxsla;uﬁrqmanc
%?Jeef'lyﬁeg ard E%o contemplated for use in the preparation of the Mannich
condensation products of the present invention, such as benzaldehyde and
a!kylbénzaldehyde. Para-tolualdehyde is an example of an
alkylbenzaldehyde. Also useful are formaldehyde producing reagents, such
as paraformaldehyde and aqueous formaldehyde solutions such as formalin.
Aldehydes most preferred for use in the in the preparatioh of the Mannich
condensation products of the present inven‘tion are paraformaldehyde and

formalin.

Aldehydes most preferred for use in the in the preparation of the Mannich

“condensation products 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 CH,O and the trimer, (CH,0); (trioxane) having

the formula given below.

e 0 ~
I(:H2 ch2 :

o s}
~

CH,

- 16 -
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" L3 MGt DR s el LR fiens

15 Periodic Table, such as |ithium sodium and _
potassium 16 The term "am no acid or ester derivative
thereof' as used herein refers to 17 am no acids
having the fornula 18 19 wherein Wis -[CHR']- m
wherein each R' is independently H, alkyl 20 having

- one carbon atomto about 15 carbon atons, or a

' . Vi on atomto about
%g?ﬂ%%éﬂgquéﬂo@n%d%hﬁ@ or'%qag%n{??@ﬁ ‘ubstituents
selected fromthe group consisting of am no, am do,

23 eﬂﬁ%ﬂ yl, hydroxyphenyl ,
& 0 ﬁm&?(?nﬁoﬁg%gﬁﬁgft@? 24 sulfide, or thiol; and

ator’rsg|yiabgfgmdﬂlat_)y.amz@)n$|_al kyl is methyl or ethyl. The
termTamino acid salt” as used herein refers to salts

Of  RMMKH oGS H.OAN REGn RS VIGERHES 16 forMia O/ I8,0CH; and
wherein Wis as defined above and Mis an al kali Teta

i on. PHeErGIHY ). Mis a sodiumion or a potassium

ion. More preferably Xis a sodium8 ion.. 9 The term
"base" as used herein refers to alkali netal

hydroxi des and al kali 10 netal al koxi des. Preferably
FaembRripayis salutidhkalré coRintdreialig aoxilsite SrehvetdrethdVarfouem
the group consisting of sodi um hydroxide, |ithium

RicAheis: de veatepBinawaiable a9 ardiir 0p0%e solvipe. Foamalinis § 37%

? j tal hydroxide is sodi um hydroxide or - 13
tﬁgﬁ‘ggéﬁ%ﬁ%r oxide. 14 The term"color test" as used

I%%?r%'af?ieh%g i$aks ctolljnemgrocliacflry év%ﬁébl G infe%rr and cyclic (trioxane)
polymers. Linear polymers may be low molecular weight or high molecular

weight polymers.

The term “alkali metal” as used herein refers 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 having the formula

NHo

/
W
COLA

wherein W is —-[CHR"]- , wherein each R” is independently 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, hydroxyl, hydroxyphenyl, imidazolyl, imino, phenyl,

sulfide, or thiol, and m is an integer from one to 4, and A is hydrogen or -

-147 -




10
11
12
1

W

14
15
16

17

18
19
20
21
22
23
24

15 determnation of the ability of the Mannich
condensati on products of the 16 present invention to
sequester Fe +3 ions. The test is briefly described
bel ow. 17 Test for Iron Sequestering Ability 18 The
test used for iron sequestering ability was as

descrl bed in US. Patent . 19 4,387,244. A 0.15to
0. 25 ialY@beéon@B LRInP PAYELably th
20 is p [ﬁan(t?%é)g#bgﬁ ram vi al ﬁ?ﬁw 1|'€Hsl]nadded fS yhe

milli Ialk;dnsmaﬁhylm@tlwhd 21 shaken to honogeneity. Next

15 mlliliters O 0.05 nolar solution of Fe3 in 22

water is added to the vial and the vial is
ﬁﬁtzh’mnim‘wrmiyo slcakealt” fasrusmadhdreinr referg@ 3o Thks obatném acids
the VI @r F\I | owed to separate and the tol uene |ayer
MOYl1%r fromyell ow to purple, as evidence of
|ron be| ng chelated, in the -18 1 presence of the

~ Manni ch condensati on product selgiuesterl ng agents of

the 2 present invention. 3 term "hydroxyl nunber”

as used herein refers to annunt of potassium 4
hydroxi de required to neutraLbze t he

pol yi sobut yl - substi tuted phen Icégu gram 5 of sanpl e
(mlligrams KOH per gram sanple). 6 The term"inert
stabl e ol eophilic organic solvent" as used herein :
refer 0

i caclplkin 37y BBhed SBvELRIN Koph BIGRRp B Freterably
or ganitissosodiom iba cam ;mtasrham iocnoMaeme mefarably is a sodaum
hydr ocarbon solvent, 9 such as benzene, tol uene,

xyl en®or hlgher-b0|I|ng aromatics or aronmatic 10
thinners. Aliphatic al cohols having from about 3

carbon atons to about 8 11 carbon atons

Rty hORE! AR LG ARIAIN FTRES 1 AIRaL BIeR Y BB des ang glkali
ALpial Ho%o@rs qj‘}%ge?aﬁlg%g pRLEa4edn i ah%?tggﬁ%&%‘i‘d%rsee?@&éd

i'nventi on ropanol, ' Sobut y I RO
rfrdrnttiae groumdonidisting cbq‘&;odim'n 'ﬁyd raxédeniitiamiiycitoxide or potassium

Trorge. MeTefrareRl e alkehrudal Byftorde b sadiethygide or
?o tQSQQWwﬁ)HH&I_ -substituted 16 hydroxyaromatic

npound an al dehyde and an am no acid, such as,

The term “color test” as used herein refers fo the color test used for
determination of the ability of the Mannich condensation products of the

present invention to sequester Fe*® ions. The testis briefly described below:

Test for lron Sequestering Ability

‘The test used for iron sequestering ability was as described in U.S. Patent No.
4,387,244. A 0.15 to 0.25 gram sample of the Mannich condensation product
is placed into an 8 dram vial to which is added 15 milliliters toluene and
sha.ken to homogeneity. Next 15 milliliters 0 0.05 molar solution of FeCls in
water is added to the vial and the vial is mechanically shaken for one hour.
The contents of the vial are allowed to separate and the toluene layer

changes color from yellow to purple, as evidence of iron being chelated, in the
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17 glycine, to form condensati on products having the
formul as given below. The 18 fornulas given bel ow are
provi ded only as some exanpl es of the Mannich 19
condensation products believed to be of the present

“invention and are not 20 intended to excl ude other

possi bl e Manni ch condensation products that may 21 be
froesartteudithg Marmiche condinsation peogua sentiestevisgigents aihe
22-%1}&04@404 -20 OHOH OH OH OH 2 wherein R R1, X
EHSSNANEYE def i ned above. 3 The Mannich condensati on
products shown above nmay react further wwth an 4

SR b PRl hre a2 e GRATB! g
bmﬁ@@%cﬁn@d%m@@mni@ thebp@tlisbBasi- sassm@eeamhd@@l 9@ngram

nmet hyl vin dene isoner and nbre preferably the
MIS?WMWWQFQNWHS)QI@EWFHW@ pol yi sobut ene
contai ning at |east. 90 wei ght 8 percent

met hyl vi nyl i dene isomer. 9 In a preferred enbodi nent
dthet tieen Mo siabbmid@wiﬁm organpr solvents aR ussed Gidzein réerkto

R {588 clssBVeIR oA bR AENGT] Clslely (rBake B
TR SHili Orgéﬂmesdmrﬂwéﬁram@ﬁamﬁér ah aphfsic hg&ozgﬁbmoivent

about 13 , and X is a sodiumion. 13
tseemasdianzenel t@bﬁr@ﬁvlﬁge\ﬂrs“wmrtlgpﬂl%ar@mim@f@rﬂmatic

rtifﬁt‘nﬁérc's. tﬂlidhlé |E:ia c?O@tHo'Psghg\ifihﬁ from about 3 carbon atoms to about 8
carbon atoms may also be used in combination with the hydrocarbon
solvents. Aliphatic alcohols contemplated for use in the present invention are

isopropanol, isobutylcarbinol, n-butanol and the like.

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

of products obtained by the condensation of a polyisobutyl-substituted

“hydroxyaromatic compound with an aldehyde and an amino acid, such as,

glycine, to form condensation products having the formulas given below. The
formulas given below are provided only as some examples of the Mannich
condensation products believed to be 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 invention.

OH

R\N /H
/S
W
\
CO,X
Ry
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Cubs

14 which may be mneral oil or synthetic oils of

| ubricating viscosity and 15 preferably useful in the
crankcase of an internal conbustion engine. 16
Crankcase lubricating oils ordinarily have a viscosity
of about 1300 17 centistokes at -17.8C to 22.7
centistokes at 98.9C. The lubricating oils nmay 18 be
derived fromsynthetic or nagwal sources. Mneral oi
for use as the base 19 oil in this invention includes
‘paraffinic, nappthenic,and ofher ouis t hat, are 20
ordinarily used ™A ' i ons.
Synthetic oils ing de 21 iarbog/ ynthetic oils,
synthetic esterswand Fi sc gpscl derived base 22
oi | . Useful synthetic hydr@sarbon oiNs include I'iquid
pol yners of al pha<@Dgfins -21 1 havi ngOpKe proper
viscosity. Especially useful jare the hydrogenat ed
liquid 2 oligomers of C6 to Ri2 al pha-ol efins such as
1-decene trinmer. Simlarly, alkyl 3 benzenes of
proper viscosity, such as di dodecyl benzene, nay be
used. 4 Useful synthetic esters include the esters of
bot h nono- carboxylic &H#Hds and 5 polycarbskylic acids

as wel | as nono- hydroxy al kanol s and polygls. Typica
6 exanpl es are didode

o pays
di -l auryl sebacate a '
prepared from 8 ni ﬁﬁ§g i i
acid and nono- and dr S :
used. Bl ends of hydrocarbon oil d synthetic oils
percent to 25 wei ght peércent 11 hydrogenapéd 1- decene
trimer with 75 weight percent to 90 wei ght percent 12
683 centistokes at 37.8C nmineral oil gives an
excellent,oil.ggse. 13 The term "ol yi sobutyl or

tetracapoate, di-2-#i
may al so be 10 used. for exanple, blendslof 10 melght
i

pol yi sobutyl $ubstituent” as used "erein refers to the
- 14 pol yi sobutyl sub tuen xyar

ring. The pg g ,ﬂgﬁb

aver age no ecula wei |n t ' gg of B%Ut 400 16

obuyyyl noiety has
a nunber ave in ﬂhe range of

about 500 to %

Ry Ry
OH OH
H\N/R R\N/R R\N/Hr
/ % %
W W W |
\ N
CO,x CO,X COx
R, R,
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18 the polyisobutyl noiety has a nunber average

" nol ecul ar weight in the range 19 of about 700 to

about 1,500, and nost preferably the polyisobutyl

noi ety has 20 a nunber average nol ecul ar weight in

t he range of about 700 to about 1,100. 21 Preferably
the attachnment of the polyisobutyl substituent to the
22 hydroxyaromatic ring is para to the hydroxyl noiety
inat |e&8 60 percent of 23Hthe total OH

pol yi sob | - substituted phenol ecul es, nore
prefera t he-R4_at ol yi

subst i o t heNhyd 1 C ri

t he hydr oxyl ety in at rcent o

t ot al I sobut'wl 26 sub nol

and nost~preferab the attaghnent ofpghe _
pol yi sobut yl substitient to {he hydroxy%lromati c |ri-ng

~is para o the hydroxyl 28 gpiety on the phenolg ring

in at |east 90 per cent of the' t ot al polyisobutyl-1 29
substituted phenol nolecules. -22 1 The term

"pol yi sobutyl - substituted phenol" as used herein

r ef er Wheeeia R RoPyaréWere as delned abeve.phenol ring.

The polyi sobutyl -substituted phenol is 3 derived from
pol yi sobut ene containing at |east 50 wei ght percent 4
mbeijantioly coddersatioomeodudts showatabpoveneay react further with an

ﬁ [ obutyl-substitﬁae 1§?Fn0| ”s 5 derived from
BBl R B AR SRR 2R i B dertiemiit 70 v ght
percent 6 nethylvinylidene isoner and nore preferably

e lyi,sopquty| -substituted 7. nol is.derived from.
birie bR pELHRANRAN o 5 ekBOTAR0 PBESTRIE copEiing
BelaRNT( RidHt! parbyt HEMGVIBMEBARe isdnidrearEhidre preferably the R,
"sequestering agent(s)" "as ‘used herein refers to

pohjrobntid gravq is degivied|fibra pebtsdbute st oripingeg at lnasbP0 weight
[e 0 f single nol ecule of the 11 conpound,
%quggb‘eﬁ&]ﬁpgﬁq%%%o Lcontroll i ng harnful - net al

ions, such as 12 Fe +3, in a lubricating oil or fuel.

3 The t " TDI -1 VW TDI -2 i t ts”
[Ra i slenenprsadiment f fecMeaiCh o AEn 4l mPBLEt s CHe

5 Gs bedRsdTiérh mitisShSiehe BBnkiRfg '8 FRAE BOkREYht percent

methyl_'vinylidene isomer and has a number average molecular weight of about
700 to about 1300, W is CH,, and X is a sodium ion.

The term “oil of lubricating viscosity” as used herein refers to lubricating 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 oils rﬁay
be derived from synthetic or natural sources. Mineral oil for use as the base -

oil in this invention includes paraffinic, naphthenic and other oils that are

'ordinarily used in lubricating oil compositions. Synthetic oils include

hydrocarbon synthetic oils, synthetic esters and Fischer-Tropsch derived base

oil. Useful synthetic hydrocarbon oils include liquid polymers of alpha-olefins
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28
29

15 published by the Coordi nati ng European Counci |

(CEC) for the Devel opnent 16 of Perfornmance Tests for
Transportation Fuels, Lubricants and G her Fluids. 17

Unl ess ot herwi se specified, all percentages are in

wei ght percent and the 18 pressure is atnospheric
pressure. 19 The Manni ch Condensation Product 20 In

[ r Pt

e DS il BP TS BubBehi R el
mgmmehs obGdtn€ad alphasfefins2Righorsy 1 slepeang frirmabs Birtilaryd alkyl

d d,.,. wh b 3
SR ELr HRbeE BTRRAgHon A Hifhdhc o ind, HRRHbY bsede
Qfselfiil GYnaRAidtestsle 1ﬁ@ud@ﬂ1@§§t@?s &5 968, m@rﬁb-@bﬁtﬁm}/ﬁ@acﬂﬁ and

ami no acid or ester derivative thereof, and an
aﬂomarb%d@ac@ﬁs?@ well @mrm hwr@w@uﬁe@of%anqbp@b@baﬂm\cal

Pealf B 3 ARBIRRT BRbei AR RELGR T, 42 RS

- larmmé,l difaaryiscbueper &t thy like. @cﬁmpmxr&tet@q%pa@@mmmn

conditions a polyi sobutyl-substituted 6

myiesS af BieRer and girpabeaylicned @nd mraopang dsbydroyy alkanols
3
S0 850 M5l  HRCRBRTBE S bt cha) o bo

ajsddhﬁdreexanp!anblmdaof do (.we@h;tt Earceet to\Z4 weight bercmmlt
3&8 an al k net al . base, P7% The {eactl on

FBaRlR | SCEhe [iTBEr Wish 75 Welgh parosnEiuIl Bt percent
GBI MOUR IS A MR IS aRGEEENA ditfackl S

reaction i s atnospheric, he reaction may be
carried out under sub at m)spherl C or super at m)spheri c

AiheSeHh e pbilisbBu 8%@2‘83?)61@9%&&&&%” ak ‘t‘fs%dfi‘%rrelh%rﬁars to thé

reactlon y va e tenperature range f
b@lwmmty!mmttuantann theahyd rbxyamﬂrmﬂctrmgpb'ﬂw pa&GHutyl

BB BIGE o H a0 avorE s bbbt RS oG Srabout 0o
to about 5,000. Preferably the polyisobutyl moiety has a number average
molecular weight in the range of about 500 to about 2,500. Mare preferably
the polyiscbutyl moiety has a number average moiecular weight in the range
of about 700 to about 1,500, and most preferably the polyisobutyl moiety has

a number average molecular weight in the range of about 700 to about 1,100.

' Preferably the attachment of the polyisobutyl substituent to the

hydroxyaromatic ring is para to the hydroxyl moiety in at least 60 percent of
the total polyisobutyl-substituted phenol molecules, more preferably the
attachment of the polyisobutyl substituent to the hydroxyaromatic ring is para
to the hydroxyt rhoiety in at least 80 percent of the total polyisobutyi-
substituted phenol molecules, and most preferably the attachment of the
polyisobutyl substituent to the hydroxyaromatic ring is para to the hydroxyl
moiety on the phenol! ring in at least 90 percent of the total polyisobutyl-

substituted phenol molecules.
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-.17 The reaction may be carried out in the presence of
‘a diluent or a mxture of 18 diluents. It is

i mportant to ensure that the reactants coeme into
intimate 19 contact with each other in order for them
to react. This is an inportant 20 consi deration
because the starting materials for the Mannich

Wman%oM®I@&©Qm9£9ﬁ Perddreadt§5EAbrdiMYETBEd @

include the relatively non polar polyisobutyl- 22

- ibysohutylesubslittes pheaglging: | the pelyisohuty-grbEStitHied phenot is

r el J [ lve
PRl ol pBRABbL B rShha AR REMBlaRBRILR 2o
satthefviny?dene auimean Rrefatablydhs polyisbbutdsiubstifiédd phéhol is
di ssolve all the starting materials. 25_diluents for
tdaryed i P@Wiﬁﬂ%gfer@ecwﬁlﬁmgeafdeaﬂi abostt 70 veeighpercent

1 - I .
ThEEYWIABAS fecPich arrtmblo bRieraRPEls REOR 1 > S8R
qiHesol isMerived dsono poljidobaidree cattaininguatddasioabautio® weight
reacti,on. U@ef w diluents 28. for this reaction
iRREFRRINGIRYINYIdeRS FOMEr (i ncl udi ng net hanol , et hanol |
29 isopropanol, 1-propanol, 1-butanol, isobutanol,

c- put gnol , hutanedi ol , 2- 30.ethyl hexanol,
%—e%‘i‘?(@ﬁéﬁguels-"ﬁ@&hﬁ%@f}t@ét Ay Lard hgreje seferairicemeonngg fhat

RPa m 't%ﬂéﬁon‘?-bg{lwzé 1 or rﬁShé 8o a gig%'lé’ ARie s bPHR
et hers ?lnc udi ng (?lethy et her, ,
cioptyEnyide thezeby deutxalizeng amcbittiodling kanmfubmetaltiores, such as

I lL.yents (iLngludi. t ol uene, 3 benzene, o-xylene, :
%yl‘@ﬁé?gﬁgéﬁ'ﬂg&g&fﬁti tyl ene and the |ike), esters,
4 al kanes (i ncludi ng pentane, hexane, heptane, octane,
d the |jk and rious natural and nt hetic
iNeERp W?@ﬂm%ﬁﬁﬁi&sn&z@m fesis g1 dsedBereqn reférs to the
APL Ef_ efs- i
et glesbicoipicteligbel b ancbeccro T agishhcavely,
tpudsdishet] by &g Sooninatingdsuropedn IGamcl (CREY) foothe Dexelopment

G FREioraiic {eRdOF CRPaRaten riBk, Daevans Aoy Wer Fluids.

carried out by first reacting the hydroxyaromatic 10

ound with the _alkali netal base, followed by the
iﬁﬂ%ﬁ BiveHyISE ﬁ@e‘a‘ﬂ?ﬁoﬁﬂ’ Rarcgpiagesare & wieigld peyertthand the

thhek i QBGhdhB Rk ?(%Eﬁ‘él? ~or the amno acid or ester
Pg dﬁgz{?l&va?ﬁ/e@herg}o maef/ be reacted with the al dehyde
foll owed by the addition | '

- The Mannich Condensation Product

in its broadest aspects the present invention is directed to a Mannich

- condensation product prepared by the Mannich condensation of a

polyisobutyl-substituted hydroxyaromatic compound, wherein the polyisobutyl
group has number average molecular weight in the range of from about 400 to
about 5,000, an aldehyde, an amino acid or ester derivative thereof, and an

alkali metal base.
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13 of the hydroxyaromatic conmpound and the al kal i

"metal base, etc. 14 It is believed that the reaction

of the am no acid, such as glycine, or ester 15
derivative thereof, plus the aldehyde, such as

formal dehyde, may produce the 16 internediate formula
O H2NCOOH + HH 17 NHCOOH OH HO'  rNCOOH OH 18 which

@éﬁérﬁﬁpﬁidédﬁ% OrH8paxEibh ©f MY HRIHRC SRS s 8NN dGt
1COO:|2IT bel1Teved that these 1 nternedi ates my

react with the hy dr-ox yxadaygsteriad aleptirpound and t he
base to formthe Mannich condensation products of the
4 present invention. Alternatively, it is believed

tiivat Mbhgich eaatiéesntioh prbdudty &f ey inventibh are prgparad by
with the aI dehyde may produce the internediate formula

GPMHINIBg P dpEraackion KEnHbioBs atnpém@tmts -substiviedi at e nay

. hﬁgr Y drﬁaﬁ@ﬁorﬁgbﬁ% 3h eﬁ’}rthg nn| @ﬁr YBH2%% number

and t ase 'to ormt densatl on
mverhaget mofecular weight in the range of from about 400 to about 5,000, an

aldehyde, an amino acid or ester derivative thereof, and an alkali metal base.
The reaction can be carried out batch wise, or in continuous or semi-

continuous mode.

Normalily the pressure for this reaction is atmospheric, but the reaction may
be carried out under sub atmospheric or super atmospheric pressure if

desired.

The temperature for this reaction may vary widely. The temperature range for
this reaction can vary from 10°C to about 200°C, preferably from about 50°C
to about 150°C, more preferably from about 70°C to about 130°C.

The reaction may be catried out in the presence of a diluent or a mixture of
dituents. ltis importaht to ensure that the reactants come into intimate
contact with each other in order for them to react. This is an important
consideration because the starting materials for the Mannich condensation
products of the present invention include the relatively non polar polyisobutyl-
substituted hydroxyl aromatic compounds and the relatively polar amino acid
or ester derivative thereof. it is therefore necessary to find a suitable set of
reaction conditions or diluents that will dissolve all the starting materials.
diluents for this reaction must be capable of dissolving the starting materials
of this reaction and allowing the reacting materials to come in contact with
each other. Mixtures of diluents can be used for this reaction. Useful diluents
for this reaction include water, alcohols, (including methanol, ethanol,
isopropanol, 1-propanol, 1-butanol, isobutanol, sec-butanof, butanediol, 2-

ethylhexanol, 1-pentanol, 1-hexanol, ethylene glycol, and the like), DMSO,
-24 -
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10 the present invention. 11 The tinme of the reaction
can vary w dely depending on the tenperature. The 12
reaction tine can vary between 0.1 hour to about 20

hours., preferably from 13 about 2 hours to about 10

hours, nore preferably from about 3 hours to about 14

7 hours. -26 1 The charge nole ratio (CVMR) of the

AEAge PP & 2delRsB ey aiglyraY Slardubicliters IMGRIding dibaR)l @tHer, THF,
bel ow gives a listi nattof the different fornul ae 't hat

cHphemileiber. dieKanee pad the Bkedhaiogeatieolibients (iaguding takiene,

HresebobRUER oo Shen -t SRR 0 R PSR AP

adlkdressinclidiog @epting, hekarie lheptdrsd, ottined apbeneliks), agd

.Sggigag %ﬁ&%ﬂgnig]‘@%hgﬁ&a&ﬁﬁ%?!%Zj%g!gtdin% 1b 40 gg&trglod"g!ﬁ gg

A O Rt FicheP PR HdBH SRR BNt d the e,
sralmixtureSabtieede dikicoty. Mixtdre8 of diuénts thatformIwd.phases
O her chayge I rati os are.9 possible and the use of
SuiBrasinalego e nellnaere snitanBatbeniar fie HRabn of
10 different nol ecules of different fornulas. Table |

Pr odyct Pol yi sobut yl - substituted phenol, : al dehyde
EELEPH MRYRE e by Tistreacin hfdﬂyﬂr@syﬁtpmaﬁc

RbnthtmP3vi8tHe &1k rdtat base, followed by the addition of the amino

-acid or ester derivative thereof and the aldehyde, or the amino acid or ester

derivative thereof may be reacted with the aldehyde followed by the addition

of the hydroxyaromatic compound and the alkali metal base, etc.

It is believed that the reaction of the amino acid, such as glycine, or ester
derivative thereof, plus the aldehyde, such as formaldehyde, may produce the
intermediate formula

f )(J)\ . NH (__COOH
,HzN/\COOH R o (g
.
HO—__
N.__-CO0H
OH

which may ultimately form the cyclic formula
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14

C Na- MZ CO_Nx oe off2.0:2.01.01.0 CO&ZNa R -27
Pr oduct Pol yi sobut yl -substituted phenol : al dehyde :

iarriNno laci;j ( biase (CWR) ORoil 11 2.0.3.0.2.0.2.0 ~N

COOH
COOH//\\T:j\\N
f

COOH

Itis beiieved that these intermediates may react with the hydroxyafomatic
compound and the base to form the Mannich condensation products of the

present invention.

Alternatively, it is believed that the reaction of the hydroxyafo_matic compound

with the aldehyde may produce the intermediate formula

It is also believed that this intermediate may react with the amino acid or ester
derivative thereof and the base to form the Mannich condensation product of

the present invention.

The time of the reaction can varry widely depending on the temperature. The
reaction time can vary between 0.1 hour to about 20 hours, preferably from
about 2 hours to about 10 hours, more preferably from about 3 hours to about

7 hours.
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COTa \ COxNa\ RR RR, OROR'ON3.0:4.0:2.0:2.01 I 1
~~ ~ CBNa COxNa R R R 2 Al these products
arising fromother charge nole ratios nay all be

_ present 3 alone, as a single conponent, or as

conbi nati ons of several conponents in a conpl ex
m xture of products. 5 In the broadest sense the

AREYrRRGu e BARSIGIRY BFRRRRLris AHIARY 8 ofifid Biderange.

r om
Jabk: llb@chgnZéB @mst‘mg of the differenPfasfeitaeblhgt che arise if different

but |- bstit ut h | h : 1.
BRSO BtER RIS Mol S RERumEnE STestitie IgTRiG?
%@n@enéatféntpﬂo@u&s that: ééqh@s%r@:e“wﬁlﬁ(ﬁﬂd %réfé%ﬂﬁé abhtirt B€least

pol yi sobutyl -substituted phenol : ehyde : am no
aoedolyipeiyiyl-sbstiivted ahenalrmng amﬁrone amt@o acuﬂ grogp @onpected

ByiedReyfe diboat s Bsh Ryt “te doBlsBh b P Subislied

phenbysigehydsainoldci@idBse Shirde Aol ratio for this molecule, also
shown in Table | below, is 1.0: 1.0 : 1.0 : 1.0. Other charge mole ratios are
possible and the use of other charge mole ratios can lead to the productlon of

different molecules of dlfferent formulas.

Table |

Product | Polyisobutyl-substituted phenol : aldehyde : amino acid : base
‘ ' (CMR)

i 10:1.0:1.0:10
<CU=N:| .

1.0:2.0:20:20

—~ 20:20:1.0:1.0
<CO1N:A g 7
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13 Conpounds suitable for use in the preparation of

t he Manni ch condensation 14 products of the present

i nvention are given below 15 16 -28 1

Pol yi sobut yl - substituted hydroxyaromati c conmpound 2 A
vari ety of polyisobutyl-substituted hydroxyaromatic
conpounds can be 3 utilized in the.preparation of the

Memich—condensation prooucts of —this 4 invention. The
critip@budieature ijs _that yi sobut substituen

be large 5 enough t%°[V'ﬁﬁ%Ht¥I %‘BF“‘E@P@B?“% f'fbyd?hém'm acid : base
fini shed Manni ch ciondensati on product (CMR) I n general

t he nunber of carbjon atons on the polyisobutyl

substituent group | 7 that are required to allow for

oi | solubility of {the Mannich condensation product 8
gt of| about C20 and iso
nol ecul ar 9 weig t |n t%e range of
.o~gbout| 5,000. It is desirable that the C20
10 hi gher ial kyl substituent on the phenol ring be
| ocated in the posjition para to 11 the OH group on
the phenol. 12 In general, one unsubstituted carbon

atomin the ortho fposition to the hydroxyl 13 group

TI e e AR A2
par

3 anpl e, phenol substituted in 15 the
&a"pogi ti O withl a pol yi sobutyl substituent that
“contains 20 or nore 16 carbon atoms is a preferred
polylsobutyl -substj tuted phenol raw naterial for 17

N

o W ~N O

10

12

13
14

15

16

this—inventton 18 Dr=substituted phenol s are also
suitable starting materials for the Mannich 19
condensati on products of this invention.

Ao aostib B s B fof B sl Senaiof B ArEe phfen
R0 S it 18 §8 cordpddiehh DrResidriisinativhs dlesevieedl Yompargnts in a
Exanpl es of suitable di-substituted phenols 22 are :

60 bageifarodedSsubstituted in the para position
with a C20 or greater

In the broadest sense the polyisobutyi-substituted phenol : aldehyde : amino
acid: base CMR can vary from 1.0 tc 20.0 :1.01039.0 : 1.0 10 20.0: 1.0 fo
4.0. Preferab[y the polyisobutyl-substituted phenol : aldehyde : amino acid :
MwCManwwmm1Dw5bﬂﬂmﬂMt1Dmam1ﬂm&&Mme
preferably the polyisobutyl-substituted phenol : aldehyde : amino acid : base
CMR can vary from 1.0 to 3.0:1.0105.0:1.0103.0: 1.0 to 2.0. Most |
préferably th‘e polyisobutyl-substituted phenol : amino acid : aldehyde : base
CMRis1:1:2:1. |

Compounds suitable for use in the préparation of the Mannich condensation

products of the present invention are given below:
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23 pol yi sobutyl substituent and the |ike. 24 A
preferred polyi sobutyl -substituted phenol has the
following formula: OH 2 wherein RL is polyisobutyl
group derived from pol yi sobutene containing at 3
| east 50 wei ght percent nethylvinylidene isoner and
havrng a nunber 4 average mol ecul ar melght in the

&) YO Al Q) 3 & 5
hydrogen 6 In the above process the polyrsobutyl
substituent on the polyisobutyl 7 substituted pheno
KWagariety ofbelyisebeivhgebstiliedutairoxyesirgimatic cotpeunda gan dfe

ﬁgﬁ%ﬁ%gﬁg%ﬁ@ﬂ%ggﬁ tp[l‘@}eto[gloﬁnrc e eh%rqsa/tlon products of this
rmlewnéﬁbmélcrﬁruﬁsrbbw&@tr@rwg g%ébatweﬁfﬁﬁﬁu@%%@ﬁﬁge
nmol ecul ar wei ght of 10 about to about

mpsgbr@fremaarb pif sohbilintosthedinishyad Mapsichtapasiensation progect.

REoEhEREI o IHE o S5 2RIE St o Rt p BB roue

prifere abhVirdd® iRy o okl Woylbiliy bs tHe Manhichrednidensdifon product

" pol yi sobut yl -substituted phenol has a nunber average

P 18 aideker gReUlEz0nd hiBBeE. Toi6 COFCEBRRAS 1 4 prleduar
T
u!bg%rﬁ% e th?'!ﬁee%/ eragﬁﬂ;f} hgb ¥ %ﬂa@pqge? s WQE’I%Vtﬁ?t the Cy or

ess 1§ erive rom po yI sobut ene
Ngﬁalamw gubﬁtrtdrenisin theitenolring betibcated drethe Adsition para to
met hyl vi n I|d ne |soner More preferably the
9& endit ed phenol 18 is derived from
poI yi sobut ene containing at |east about 70 wei ght

percent 19 net h)Q vi nyl i dene isomer and nost prefe
i gepeia)i S HASHbsHkad p@@@@@tomnamﬁahol@samtr?éae hydroxyf

SO B SRR TG BBLILE Blaer ©9plorBfo e Mantfron!

pohgierssczlmnm'redua:ta)of Itfes imeptiord Fos ergmple, phehol $uhstitutde in
%{a rﬁwgtllo(rﬁwﬁé %o&gégéﬁwﬁsﬁrﬁ %ﬁat%g%tair?s g()%r more

CAFBH Sibf! i AR BopRbBLER U ARSI Ricbrialfor

ene conte
this mventron

Di-substituted phenols are also suitable starting materials for the Mannich
condensation products of this invention. Di-substituted phencls are suitable
provided that they are substituted in such a way that there is an unsubstituted
ortho position on the phenol ring. Examples of suitable di-substituted phenols
are o-cresol derivatives substituted in the para position with a Cy or greater

polyisobutyl substituent and the like.

A preferred polyisobutyl-substituted phenol has the following formula:
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phenol s that may 7 undergo t he

2 include dissopal (r) 1000, 1300 and 2300, avail able

from BASF. 3 The preferred pol yi sobutyl -substituted

phenol for use in the preparation of the 4 Mannich

condensati on products of the present invention is a

nono- substituted 5 phenol, wherein the polyisobutyl

substituent is attached at the para-position to 6 the-

phenol ring. However, other (5%@SObUtyl substituted
nni ch condensati on

breparation 8 of the

t he present

be enpl oyed to
of the 11
n the preparation of

reaction may al so be used for
Manni ch condensati on' pﬁﬁ-uc
i nvention. Solvent 10 Sol ve
facilitate handling and rea
pol yi sobut yl - substituted pheng
the Mannich 12 condensation prpducts of the present
i nvention. Exanples of suitablg 13 solvents are

hydrocar bon conpounds such as Reptane, benzene,

~toluene, 14 chl orobenzene, aromatic sol vent, neutral
oil of lubri cati ng viscosity, paraffins 15 and

| es of other commercially avail aple

napht hepes ,
g\melr%me"g T EpURPRUYHeOLRAIeTPE TG RRIISOLGHR FUYAIING at

on??’{&@@g‘f\ﬁ% %ﬁ%?’r Aﬁm\fiﬂeg‘gqﬁmgﬁﬂﬁwﬁwﬁg'a ndriber

X
mer@mbie«mla@ maighditin shee) cegteeofi atpuagohito pbephb O80bgnd Y is
19 above process is to be used as an additive in
M M98t i ng oil, then the 20 polyi sobutyl -substit uted
phenol may be flrst di ssolved in an aIkyI substi tut ed

R B o S ™
gegﬁg @8@\\3&{1 h8 aGRIRSS %ﬁ e MAESIIE f&@h@m t’ﬁetrﬁﬁ%e of

Ituent on t onratlcs
about 4@30 taalbout 00 Praferably thmopmlyimbn’raf sabvstitenton ths

B b | ud kal i id

AR st R RuER RS Bes & RuBber averidnyo B UaE el of
anoal 560 to BBG@|2, 5000, ONIoHs pRTb B the pATisbhEty DS MRitucht on
the polyisobutyl-substituted phenol has a number average molecular weight of

about 700 to about 1,500. Most preferably the polyisobutyl substituent on the

: poiyisobutyl—sub_stituted phenol has a number average molecular weight of

about 700 to about 1,100.

The polyisobutyl-substituted phenol in the above process is preferably derived

from polyisobutene containing at least about 50 weight percent

‘methylvinylidene isomer. More preferably the polyisobutyl-substituted phenol

is derived from polyisobutene containing at least about 70 weight percent
methylvinylidene isomer and most preferably the polyisobutyl—substituted
phenol is derived from polyisobutene containing at least about 90 weight

percent methylvinylidene isomer.

Suitable polyisobutenes may be prepared using boron trifluoride (BF3)
alkylation catalyst as described in U.S. Patent Nos. 4,152,499 and 4,605,808.
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1 consisting of sodium hydroxide, |ithium hydroxide or
pot assi um hydroxi de. 2 Mdre preferably the al kal i
nmet al hydroxi de i s sodi um hydroxi de or potassium 3
hydr oxi de. Most preferably the base is sodi um
hydroxide. |f the Mannich 4 condensati on product
sequestering agent is to be used as a fuel additive it
d | . - ) t

B Rl B s B ReAES ol oL KEn AR AL Gihten
irmtudGlissagad® 1008s 180@ aat K00, aediklblé bonroBABRe 7
Manni ch condensati on products nay al so be repl aced
with Goup Il netals of 8 the Periodic Table. 9
AhdgirgfbercbiOpdlyidebyigtksu lpstitte dyhahebfor ase us eha preplaeation of the

f . th [ [ f | deh
TR RRRRTSRION PO PhRES L varion § o Meno gybtiuted
ReMBE WhlcheiR thé PoRfis¥baif SuBstitlibRERTatALKYY at HRYHAS-HEHHMBN t
éng car bgn latomﬁgg‘ abgﬁtulolcaﬁﬁoﬁ atoms,a cyc':)oal ;Eyﬁ?t'?ﬁn ©
ey phgndlrmg. dtboweves, otiveh polyigautyl-substivted piéndathairmay
at qns ryl, having fromabout 6 carbon atons t about .
Up0ekin B e AR Rt Fomalobt Uped dppgiparation
af HEBEMaRnichRndeRBaticH HroRudlsbiihe PresnlidéntiBavi, ng '
from about 7 carbon atons to 18 about 20 carbon
atons.. 19 Representative al dehydes for use in the
RiRR§ati on of the Mannich 20 condensation products of
the present invention include, but are not limted to
21 aliphatic al dehydes such as formal dehyde,

RIS RIS eMpRRYA8ESM%EEnandling and reaction of the
polyisobutyl-substituted phenols in the preparation of the Mannich
condensation products of the present invention. Examples of suitable
solvents are hydrocarbon compdunds such as heptane, benzene, toluene,
chlorobenzene, aromatic solvent, neutral ol of lubricating viscosity, paraffins
and naphthenes. Examples of other commercially available suitable solvents
that are aromatic mixtures include Chevron® Aromatic 100N, neutral oil,
Exxon® 150N, neutral oil.

If the Mannich condensation product sequestering agent prepared by the

‘above process is to be used as an additive in lubricating oil, then the

polyisobutyl-substituted phenol may be first dissolved in an alkyl-substituted
aromatic solvent. Preferably the alkyl substituent on the aromatic solvent has
from about 3 carbon atoms to about 15 carbon atoms. More preferably the
alkyl substituent on the aromatic solvent has from about 6 carbon atoms to

about 12 carbon atoms.
Base

Typical bases include alkali metal hydroxides and alkali metal alkoxides.

Preferably the base is an alkali metal hydroxide selected from the group
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22 butyral dehyde, val eral dehyde, caproal dehyde and
hept al dehyde. 23 Aromati c al dehydes are al so
contenplated for use in the preparation of the 24
Manni ch condensati on products of the present

i nvention, such as -32 benzal dehyde, al kyl benzal dehyde
and hydr oxybenzal dehyde. Para- tol ual dehyde is an

'%ZSHQ‘B{NS% ef sadusy todr§a08 At Ry ﬁwm&ld@ SPota&dium droxide.

f or mal de prO uci ng rea entS such as
barafsefesallyeiaikal metal Ayifeside is spdmibyaidemaqtassum

f
Py R St APRIAES, 3Rl AR P
Copdenkation mbdiidtscuuesning ayennis orbeatiged as a fuel additive it
par af or ma| deh de and formalin. 7 Al dehyd nost .
Py e deairakje Yaseringe ealkal meéaig@'égar%@?\%f-ﬂ ri¢h cRRdensation

MASH S with &P&qﬁmrh%n pFEF‘ge angés gﬁa[%f?fﬁé}él ion on the

i'nvention are paraformal de or na
Riairdctabbyddrisatiah geddudits imsyf aismbbdepl;aded vBn Group 1I metals of
forgal.d h is nmeant all its 11 forms, including

& ‘d and solid. Exanples of gaseous 12
f or mal dehyde i s the nmononer CH20O and the triner,
(CHZO)S (trioxane) having 13 the fornula given bel ow
fldehyslecp 0 0 cH2 15 Exanpl es of |iquid formal dehyde
are the follow ng: 16 4. Mononer CH20 in ethyl. ether.

Monomer CH2O in water which has the fornul as

@@?ﬁ-ﬂj@ﬁﬁoﬁm pipfeshier uss iRy e BIocess af e presp) inventigryare

%{%ﬁf a@ﬁ%@é@%@.@;ﬁs the formul as

O

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
about 10 carbon atoms, alkaryl having from about 7 carbon atoms to
about 20 carbon atoms, or aralkyl having fromabout 7 carbon atoms to

about 20 carbon atoms..

- Representative aldehydes for use in the preparation 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 heptaidehyde.

Aromatic aldehydes are also contemplated for use in the preparation of the

Mannich condensation products of the present invention, such as
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21 1 Formal dehyde sol utions are comrercially avail able
in water and various 2 alcohols. In water it is
avai l able as a 37% - 50% solution. Formalin is a 37%
3 solution in water. 4 Formal dehyde is also
commercially available as linear and cyclic (trioxane)
5 pol yners. Linear polyners nay be | ow nol ecul ar

SRS AIPRER oo P R A S BRI B Tl o

dsladidehytddés atbesxerrmieoo‘émarkaﬁ)enzgidtehgdé.or mula 10 11 W -
is -[CHR']-mwherein each R'" is independently H, alkyl
having one 12 carbon atomto about 15 carbon atons,
dds@ausefnbard formdidehiysiée phaducing réagewltﬂa sa:aah Esrpatfmmmaiiehyde

bout 10 b t t
Bceaqusgus FmraEh i e et sudl an smalf A0S asgRogs
*aﬁ@féwed fslaﬁ@@wihe iRYR g@édaramr%ﬂg%p@smrhh coftigagalon

i'mno, phenyl, 16 sul mis an
u:modagﬂs of trenpresent inventiordams paraforovabdpdryderantizfoamialin.
havi ng one carbon atons to about 6 carbon atons. 18
Preferably A is hydrogen in the above fornula. The
pa¢riesdnastqyefdrred foe usé n Hizownehé qmremﬂtratlos ofrthtchlanaich

eth 0 Preferably the amno a

Sonbensdlinp REUGFE A She Piarse Mentie® et pdralPiieRye and
YS@nalm. t he 22 preparation of the Mannich condensati on
products of the present invention 23 are given bel ow
in Table I'l. -34 1 2 '

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

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

- formaldehyde is the monomer CH;0 and the trimer, (CH20); (frioxane) having

the formula given below.

0N

CH, CH,

o 0
S~

CH,
Examples of liquid formaldehyde are the following:

4, Monomer CHO in ethyl ether.

- 5. Monomer CH,O in water which has the formulas CHz(H20); (methylene
glycol) and HO(-CH,0).-H.

6. Monomer CHzO in methanol which has the formulas OHCH,OCH3 and
~ CH30(-CH20)p-H '
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3 4. Table Il NanmeFornmul aLog K25c, 0 ionic strength
Al ani neNH29. 87 H3C-1H C=0 OH Argininel '8.99 HH2 2 H2
HZN Il N-CC C IH NH C=0 OH Aspar agi neNH272 8 2. H2N
GC I H 11 0 C-O OH Aspartic Aci dH210.0 m

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 avaitable as linear and cyclic (trioxane)
polymers. Linear polymers may be low molecular weight or high molecular

weight polymers.
Amino Acid

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

the formula

NHs

/

w

CO.A

W is -[CHR"]- o wherein each R” is independently H, alky! having one
carbon atom to about 15 carbon atoms, or a substituted-alkyl having -
one carbon atom to about 10 carbon atoms and oné or more
substituents selected from the group consisting of amino, amido,
benzyl, carboxyl, hydroxyl, hydroxyphenvi, imidazolyl, imino, phenyl,
sulfide, dr thiol; and m is an integer from one to 4 and A is hydrogen or

alkyl having one carbon atoms 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 Il.
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HO-
CH
IH

CGCCH 11 O C=O (H CysteineH210.77 H2 HS-C C=0
CystlneNH2 NH2 8.80 ** | H IHCH2S-S-CG C=O01=0 IH
Qutamc Acidl"9.95 2 2 HCCGCGCHO GO0 OH H2 *

Table il
Name Formula Log K25°c, 0 ionic strength
Alanine THz 9.87
HgC—TH
T
CH
Arginine S 8.99
- HyN—— G —— GG CH
L [
L
' e Mg #
7 Asparagine " ! -
HzN—ﬁ—C—TH
0 Cmb
OH
- Aspartic Acid e 10.0
HO-—-—C—-—-SI—CH
b
OH
Cysteine . e 10.77
HS—CZ——CH
|
C—0
I
OH
i 2P NHz dede -
Cystine | o 8.80
CH—Cy —— 5 =~ §—C—CH _
(’3=0 T:O
(])H OH
“Glutamic Acid ; T"’ 9.95
N
Q . C==0
|
OH
Glutamine T“? *>

9.01
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Qutaminel 9 HOLH2 2. GGCH O- C0 OH
G ycineN H29.78 HCH C=0 OH N O Histidine/ 08 HJ_ S
C_

Glycine T“z 9.78
' H—CHi '
Tﬂo
oH
T ' NHy.
N *
Histidine ﬁ " | 9.08
C—CH
i~ ]
T
OH
. NHz
Hydroxylysine o om |
. : . HZN—C—C—C-——-C-—TI"
I L—0
on L
Isoleucine fHz 9.75
H
HsC—C—CH—CH
CH; C==0
OH
Leucine e ' 9.75
FyC——CH—C2—CH
CH3 c=0
GH
Lysine e *
HZN__EL?_ELE*_{:;H | 1069
[
OH
Methionine o ',‘”2 9.05
z;—s—_cz—cz—cn
c
. Ciizo
I ‘
Phenylalanine ' " '!“”2' . 9.31
! C—(i':H
C==0
OH
Serine . T”z g.21
HOT“*“C"""‘"CI-H
T:Q
OH
. . NH,
Threonine v o | ‘ 9.10
HpN—C—N——C—T——C——CH
I, -
L

- 36 -



0 N G G QU U (G QL it |
D W N0 ;R W N O

21
29
23
24
25
26

H/ I H NCOOH-~"" HydroxylysineH H H_ z H
1 NzN-L-GL-CCH | 1=0 OHIH Isol euci neNH29. 75

Tyrosine | C w 10.47
. ) HO! C——(i‘H

=0

GH

Valine hie 9.72

HyGomsCH~CH
CHy C—=0

OH

© 0 ~ O o B N

* 0.1 ionic strength.

**90°C and 0.1 ionic strength.

The present invention is also directed to a lubricating oil additive composition
comprising a major amount of an oil of lubricating viscosity and 'a minor
amount of the Mannich condensation product sequestering agent of the
present invention. A mixture of Mannich condensation product sequestering

agents are also contemplated in the lubricating oil additive composition of the

- present invention. Typically the lubricating oil composition will contain

Mannich condensation product sequestering agents of this invention in the
range of from about 0.01 weight percent to about 10 Weight percent,
preferably in the range of from about 0.1 weight percent to about & we-ight
percent and more preferably in the range of from about 0.3 weight percent to
about 2 weight percent. The lubricating oil additive compaosition will generally
contain other additives inc!uding detergents (overbased and non-overbased),
dispersants, extreme pressure agents, wear inhibitors, rust inhibitors, foam
inhibitors, corrosion inhibitors, pour point depressants, antioxidants, zinc di-

thiophosphates and a variety of other well known additives.

The present invention is also directed to a lubricating oil éoncentrate.
Lubricating oil additive concentrates usually include from 90 weight percent to
10 weight percent of an organic‘liquid diluent and from 10 weighf percent to
90 weight percent {on a dry polymer basis) of the additive of this invention.
Typically, the concentrates contain sufficient diluent to make them easy to

handle during shipping and storage. Génerally, the lubricating oiI' concentrate
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H3 H3IGCG-O0 HHI CH3 i-0 OH Leucinei H29.75 Hz
H30-CH C-CH CH3 -0 OH LysineNH2 1 H3 H2 H3 H210. 69
H2N-C-C-C-C-CN C-0 OH Met hioni neNH29:05 g-S-C C CH C
C=0 CH

will contain the Mannich condensation product sequestering agents of this
invention in the range of from about 10 weight percent to about 90 weight
percent dry polymer Mannich condensation product, preferably in the range of
from about 30 weight percent to about 70 weight percent dry polymer Mannich
condensation product, and more preferably about 50 weight percent dry

polymer Mannich condensation product.

The present invention is also directed to a fuel additive composition
comprising a major amount of hydrocarbons boiling in the gasoline or diesel
range and a minor effective amount of the Mannich condensation product
sequestering agent of the present invention. A mixture of Mannich
condensation product sequestering agents are also contemplated in the fuel
composition of the present invention. Typically the fuel composition will
contain the Mannich condensation product sequestering agents of this
invention in the range of from about 25 parts per million to about 2,500 parts
per million, prefefabiy in the range of from about 50 parts per million to about
1,500 parts per million, and more preferably in the rang-e of from about 70
parts per million to about 1,000 parts per million, The gasoline fuel additive
composition of the present invention may include other fuel additives,
including oxygenates, anti-knock agents, dispersants, detergents, lead
scavengers, anti-oxidants, pouf point depressants, corrosion inhibitors and
demulsifiers. The gasoline fuels may also contain amounts of other fuels, for
example, methanol. The diesel fuel additive composition of the present
invention may also contain other additives, including pour point depressants,
flow improvers and cetane improvers. The diesel fuels may also contain

amounts of other fuels, for example, methanol.

A further embodiment of the present invention is also directed to a fuel
concentrate comprising an inert stable cleophilic organic solvent boiling in the
range of from about 65°C to about 204°C aﬁd from about 10 weight percent to
about 90 weight percent of one or more Mannich condensation product
sequestering agents of the present invention. Generally the fuel concentrate

will contain Mannich condensation product sequestering agents of the present
‘ - 38 - '
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HO- G- CH

I CO | OH Threonine9.10 .,N.II-NNC C C NH

C=0 OH -36 TyrosineX' 10.47 / \ 1 XO CIH

invention in the range of from about 10 weight peréent to about 70 weight

percent, preferably in fhe range of from about 10 weight percent to about 50

weight percent and more preferably in the range of from about 20 weight '

percent to about 40 weight percent. .

A fuel-soluble, non-volatile carrier fluid or oil may also be used with the fuel

additive composition of this invention. The carrier fluid is a chemically inert

hydrocarbon-soluble liquid vehicle which substantially increases the non-

volatile residue, or the solvent-free liquid fraction of the fuel additive

composition while not overwhelmingly contributing to octane requirement

increase. The carrier fluid may be a natural or a synthetic oil, such as mineral

oil or refined petroleum oils.

rTypicaIIy, an engine lubricating oil composition may contain the following

components:

(a)

(d)

(e)

(f)

-~ A major amount of oil of lubricating viscosity;

0.01 weight percent to 10.0 weight percent of at least one Mannich

condensation product of the preéent invention;

1.0 weight percent to 10.0 weight percent of at least one borated or

non-borated succinimide ashless detergent;

0.05 weight percent to 0.5 weight percent, as calcium, of at least

one calcium suifonate, phenate or salicylate detergent;

0.02 weight percent to 0.2 weight percent, as phosphorus, of at
least one secondary or mixture of primary and secondary alkyl zinc
dithiophosphate;

0.0 weight percent to 5.0 weight percent of at least one diphenyl

amine oxidation inhibitor;
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* 0.1 ionic strength. 4 5 ** 20C and 0.1 ionic
strength. 6 The present invention is also directed to
a lubricating oil additive conposition 7 conprising a
maj or anount of an oil of lubricating viscosity and a
m nor 8 anmpunt of the Manni ch condensati on product
S_ectg?st 1.0 Nbig it thmes Wit pRNderit Yo ybd@num, of at
m xture of Mannich condensation product sequestering
10 agentleasfraneanslybgdenummicainkmidenoxihatiaruipnitdiani ng oi |
addi tive conposition of the 11 present invention.
Typically the lubricating oil conposition will contain
12 {dhnni&h weightaeseantda 50 vight pesepnd of ot laagt age mastial;
this invention in,the, 13 range of.from ut 0.01

vl ont | serbdific e notigtaR Reyor SRR,

preferably in the range of from about 0.1 weight

e Moty s R RSER TS BB

percent d@pickierBPitt-eaBehbmBaiesdlire abant | stni 4t i ng
oi| additive conposition will generally 17 contain

ot her aduplybgersummstthingiangaiatesr gent s (over based and
nori-overbased), 18 dispersants, extreme pressure
agents, wear inhibitors, rust inhibitors, foam 19

i nhi)bi t d¥.8 weightrpescent tothi bicight perganiof pbieatst one foam

depressaqurt“%itorz?%aom dant s, zinc di -

(ky 0.0 weight percent to 2.0 weight percent of at least one olefin

copolymer viscosity index improver.

The Mannich condensation products of the present invention may also be

- employed as dispersants in lubricating oil. For use as dispersants in fuels the

alkali metal ions in Mannich condensation products are replaced with

ammonium ions.
EXAMPLES
Example 1

Preparation of Mannich condensation product using

1.000 molecular weight pdlvisobutvl-substituted phenol

To a 1.0 liter three-neck flask equipped with a temperature probe, mechanical
stirrer and reflux condenser were added 4.0 grams of sodium hydroxide in 3.0
milliliters of water (0.1 moles), 300 milliliters of methanol (boiling point 65°C),
7.5 grams (0.1 moles) of glycine and 6.59 grams (0.2 moles) of
paraformaldehyde. The reaction mixture was gently warmed (40°C) for 30
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20 thiophosphates and a variety of other well known
additives. 21 The present invention is also directed
to a lubricating oil concentrate. 22 Lubricating oi
addi tive concentrates usually include from 90 wei ght
percent to 23 10 wei ght percent of an organic liquid

- diluent and from 10 wei ght percent to 24 90 wei ght

pRIhORI ToQRisaval éi(d(ﬂ)éd el reflag tshpfatdriee 134 @ driaves @.1 moles)
this invention pically, the concentrates cont ain

615G mecatarm@tﬂhtrepiwﬁnl@u%emlast?dmeﬁel IPiRRRed as
‘Hé[el:ﬁge [ GRS HL80ANSE %79@?@@51’2{ TYVRFrtardroxyl number

r|ca I'ng Gi I~ concéntra
IMENG trdltig eomsl K 0d-h p eograpn edmte)sﬁqteeismeig agragfenscverit The

oG e Pon b ST e by, NEA T
YRORLRA FA0ARRGAL] ORASAiG R B ekt bk e ange

om about 30 wei per cent o about 70 wei ght
percent dry pol ymer Nhnnlch 5 condensatlon product,

nor refer ut .5 ht . p t dr
s R Sriiie sealisne 87 SRedeeltere vipbslier 163
|d@ﬁg§bk§§at$0@k§o directed to a fuel additive
conmposition 8 conprising a major amount of
hydrocarbons boiling in the gasoline or diesel 9
range and a m nor efE . f st he Manni ch
condensati on product—_iékégggggg@hpﬁﬁﬂagent of the
present invention. A mxture of Mannich 11

condensati on product sequestering agents are al so
cont enpl at Efenaiation of Mannichecarslepsation srodsrct yaing

present invention. | on‘p05| tion will
13 contain the Man Akl Sw&eé ﬁén&

sequestering agents of this 14 |nvent|on |n t he range

o 4 CTUEPRlhe FRRAGLE BBl dRpRRle P8P mectgpical
@ﬁﬂtet ah@ refaid Sorighset Wer@added abq;lnémslﬁ deﬁ.@ﬁ hpdrdxide in 20
er mllijion, and nore preferably ge of from

emltiutersr of watqsdPtlsmeglas) ﬁnnﬁo@rmt"élt%m&ttmqtheogl (piling Rrunt
ﬁ;é bgoﬁ"he}_ §ct%?ﬁﬂlx!ttﬂ8 v&é&?he&@ﬂ @y ‘dg {%&%)%BFHB%%% @f

e presént invention nay In
aliebohteide, sobifurh iy rokideg Mytmrmmsn rairture kvesckd e nb 7
%Irg S (? ™ SIe) 0? ﬁ/c %nénsd 66 %% grams (2.0 moles) of paraformaidehyde
Wlth gentle heating (40°C). To this was added 286.29 grams (0.1 moles) of

Ca2 propylene tetramer substituted phenol, OLOA 200® (hydroxyl number 196

milligrams KOH per gram sample), available from Chevron Oronite Cbmpany
LLC. The reaction mixture was heated at reflux temperature for 17 hours.
Next the methanol was removed under vacuum. The product obtained was
dissolved in foluene. The product had to be dissolved in toluene because it
was only slightly soluble in hexane. The product was filtered through Celite®
and the solvent {toluene) removed under vacuum and the product was

obtained.
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1l ubricating viscosity;

20 scavengers, anti-oxidants, pour point depressants,
corrosion inhibitors and 21 demulsifiers. The
gasoline fuels may al so contain anmounts of other
fuels, for 22 exanple, nethanol. The diesel fue

addi tive conposition of the present 23 invention may
al so contain other additives, including pour point

depressants, 24 fl o(%rln LRNVE S et ane i nprovers.
The di esel fuels ma nmount s of ot her

of the presept invention is also directed to fuel 27
concent 1b[ yit vlannlen candengatior pLAGUCT DIrapafie 9

i Crd

organi c. solvent bot% %g[ Mbgﬂﬂﬁed@ehgnge of from
about 65C to about an rom about 10 wei ght

percent to 29 about 90 wei ght percent of one or nore

| Ngiﬁ%&hc deasat F%&{,ge%uhgpgﬁ?ﬁiﬁfﬁé‘eﬁféﬁré@%ﬂg@gtaﬁ(yqlf

e present invention. concentrate
sdbstitledqivenal as Nascribed iodhSe Pataritdvo. g 38G.2¢4. The product

e st S eliladelugse i Hie et st e 33Bh N ofo
gﬁé ARG AR TEMamPCRESH@ALYN Relifigl diRRAEoR! NekPost of the

out 10 wei ght percent to about 50 3 weight percent
toldemowas pembeed binger vaguuen r Arfgtal of S gsamatss progect (30

i ght 4 t .t b 40 i_aght
P o BBL R QuPBESD o s e, PSRRIty ouay
Hdrutig tHaedanhich doheehsttion roadel way posayokible iandifent oil.
this invention. The carrier fluid is a chemcally

inert 7 hydrocarbon-soluble |iquid vehicle which

substantially increases t vol atil e residue, or
the solvent-free liquid fﬁg%ﬁggﬁfof the fuel additive
9 conposition while not overwhel mngly contributing to

octane requirement 10 increase. The carrijer fl ui Ry
: emperaiue, RERS Petig =

oil or refined petrol iﬂ'|1w43020‘pi I ly, a engi ne
| ubricating oil corrposiT‘l—o%"rrHy—cvnt ain the foll ow ng
13 conponents: 14 . (a) A mgjor anount of oil of

The performance of a sample of the Mannich condensation product prepared
in Example 1 was evaluated in a VW TD-1 Engine Test and compared to a
fully formulated oit without the Mannich condensation prdduct. The product
prépar_ed in'.Example 1 was added at a 1.0 percent treat rate to a fully
formulated oil containing typical amounts of ashless dispersant, phenate,
overbased sulfonate, LOB sulfonate zinc di-thiophosphate, wear inhibitors,
etc., in a SAE grade 10W40, partial synthetic oil. The results of the VW TDI-
1 Engine Test are summarized below in Table Il. The data show that the oil

containing the Mannich condensation product of the present invention had

‘significantly better performance that the baseline oil. The baseline oil ran for

only 42 hours and was terminated early. The average piston merit was 60.6,
and the average ring sticking was 2.0. This was a failing engine test. The all
containing the Mannich condensation product of the present invention

completed the 60 hour test and gave average piston merit of 66.7, and
' -42 -
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15 (b) 0.01 weight percent to 10.0 wei ght percent of

- at | east one Mannich 16 condensation product of the

present invention; 17 (c) 1.0 weight percent to 10.0
wei ght percent of at |east one borated or 18
non- bor at ed succi ni m de ashl ess detergent; 19 (d) 0.05
vvei ght percent to 0.5 weight percent, as cal cium of
[ r i
plRling SRIFOLaES: IS UeS g AP oAb IS rosult tis
@)eﬂevmi titatt thoeoit enmt,awnm m&lphoms;ondﬁnaaﬂmpméa@t olthe

%(?%%)enn y@\yed]%pﬁ.r%ﬁ?ur eﬁ%[eggr E'L{ﬂ %fq{?s@]'ag%gﬁ? rk?\/p%%ﬁ,kée of the

MENYIEH gbﬁdé}%éﬁéﬂtpr@duc@"s étﬁlﬂ?‘to QQ?JéHt@h@n@ld! ior%5 tiaug ne:
oxidation inhibitor; -39 1 wei ght percent to

(prevansinghmets ireratalyzed giid ogr leed malymerization rgaptieng from
one. ol ybdenum succi ni m de oxidation inhibitor; 3 (h)
FBU RSy ht percent to 5.0 wei ght percent of at |east
one partial; 4 carboxylic ester or borated ester
friction nodifier; 5 (i) O ght percent to 0.05

wei ght percent of at IeastI%REE—G suppl enent al
anti-wear/extrenme pressure agent, such as 7

rml \lhflcnllm rll 1 | ocar hanrnf e Q ('\\ 0 0 \vllve= Uhl per cent—to

0 5 Akt 0oL Fonr el bt ARSalSRich | AGeffing

at least one olefin 11 copol ymsr \M§,¢pS| ty |nde3t,ckmg

“limprover. 12 The Manni ch condensati on produgts of the

present invention may also be 13 -enployed as

di spersants injlubri cat i ng oill. For_use as dispersants
in fgesglinehe 14 al kadd netal| i ons $h6manni dh 2.00
lcondensation products are replaced with 15 damoni um
I OT1S. .
Example 2 60 667 0.63

Examglé 3

High Temperature PCDO Performance VW TDI-2 Engine Test
| Using 5w30 Oil |

The performance of a sample of the Mannich condensation product, prepared
in Example 1 dissolved at 1.0 percent level in a fully formulated Group I
5W30 baseline bil, was determined ina VW TD-2 Engine Test. This was
compared to the baseline oil without the Mannich condensation product. The
results of the VW TDI Engine Test are summarized below in Table lil. The
data show that the oil containing the Mannich condensation product of the
present invention had significantly better performance than the baseline. The
oil containing the Mannich condensation product of the present invention

performed better for average piston cleanliness and there was no ring’
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16 EXAMPLES 17 Exanple 1 18 Preparation of Mannich
condensati on product using 19 1,000 nol ecul ar wei ght
pol yi sobut yl - substituted phenol 20 To a 1.0 liter

t hree-neck flask equi pped with a tenperature probe,
mechani cal 21 stirrer and reflux condenser were added

4.0 grans of sodiumhydroxide in 3.0 22 mlliliters

%ftr eft i %eﬂe\fgd ®ai théﬁ@lgnmcwdo'ndbﬁééirdhf pr@iﬁhﬁ%‘ﬂhe present

ng poi nt 65C), .5 granms (0.1 noles)
ghwmhne mormeaeegeatren(tbezsmpégﬁa@e Oiyalone because of the

par The reactiaon t.

RE R = RIS 1 Bt 48R lgrRlls DS RE IR i gatpivzec
aixroetrbﬁfdn%cﬂmﬁzaamrreacﬂ&rsﬁtgémrd&raombbeebu 2 of

, 000 nol ecul ar wei ght polyisobutyl-substituted
phenol prepared as 3 described in U S. Patent Nos.
5,300,701 and 6,274,777, (fhysleqnyl nunber 4 41.6
mlligrams KOH per gram sanple) diluted in C9 aronmatic
solvent The 5 reaction m xture was heated at refl ux:

tenperature fof I7 hours. Next the 6 nethanol was

rengyedngRder vacyugy pRfirshe p mvééeﬁi’ét%lnmd Average Ring
Thi s"product was soluble in diluent oil. Theg product

‘|had a viscosity of 1,653 9 centistMstiéls at 100C. Sticking

11 Conparative Exarrpl e A 12 {13 Prepar'ati onjof Manni ch

leandancatri-an H Y + ~
\,U||dC|rDatl Ol |J UUUL,I. trSt Ilg 1‘-!- L/J.L dl r\yl DULDI.I tutlcd

phengl 15 To al2.0 liger three neck .l ask equi ppe
vvithlgas?]"e‘r?pera ure prftb chani cal55 16 stijrrer glr?ae

qreflux condenser were added 40 grans of sodilum

hydroxide in 20 17 mllilitegrs of water (0.1 noles)
andex@fpha Bl i1 | ters a4 met hanol (boiBli ng poi|nt none -

Example 4

High Temperature PCDO Performance VW TDI-2 Engine Test
Using 10w40 Oil

The performance of a sample of the Mannich condensation product prepared

'in Example 1 dissolved at 1.0 percent level in a fully formulated 5w40 baseline

oil, was measured in a VW TD-2 Engine Test. This was compared to the
baselrne oil without the Mannich condensation product. The results of the VW
TD! Engrne Test are summarized below in Table IV. The data show that the
oil containing the Mannich condensation product of the present invention had
significantly better performance than the baseline. The oil containing the
Mannich condensation product of the present invention performed better for,
average piston merit and average ring sticking, than the baseline. itis
believed that the oil containing the Mannich condensation product of the

present invention performed better than the baseline because of the product’s
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18 65C).

for 15 m nutes

to

The reaction m xture was heated gently (400
19 di ssol ve the sodi um hydroxi de.

To the reaction m xture was added 75.07 20 grans (1.0
nol e) of glycine and 60.06 grans (2.0 nol es) of

par af or mal dehyde

21 wth gentle heating (400).
this was added 286.29 grans (0.1 noles) of

To
22 Cl12

i %Y{cﬁ S8 UeBtdrangtal P StHusWredemienakial (3 FatdBRed boxidation
y

oxyl

di ssolved in t
in toluene bec

nunber
wﬁmcégmela&aéiom@a@thwmt@ﬁ@vﬁm@a@%ba@ @brmpany 24
LLC. The reaction m xture was heated at
tenperature for 17 hours.
renoved under vacuum The p2ll€d¥t obtai ned was

196 23 m |

25

ol uene.
ause it

i grams KOH per gram

refl ux
Next the nethanol was

26

The product had to be dissol ved
27 was only slightly

soluble_in

hexane. The pr
and Exaamplsl ven
product was 29
Exanple B 2 3
product- prepar

pduct was filtd
I (Tebtbogrsren
obt ai ned. 30
Sol ubility of
ed from 4 C9 4

red through Celiite(r) 28

o evéragel Bistoac guriveragerRRing
31 -4 Conpar at i
Manni T onden<at|o‘%te6kmg
| kyl substituteéed phenol 5

Manni ch conden

| f r onB&Etiakky|

U S. Patent No

dissolved in 5

sati on product,
6 substg4 uted g
4,387, 244. Th

mlliliters t

15.1 granms, was prepared
henol &g described ing875
e product 7

ol uene

tenperature (1
GtE

SATPie 400N

9 tol uene was

DOC). To 8 this
neutr@ﬂ di | us
renoved under

was added 35
nt oil54= xt
acuum A tota

grans of produ

Ct™ (30710 produ

ctand 70 percent dil uent

“o0il) was obtained. The product was cloudy 11

i ndi cating that Mannich condensati on product was

poorly sol ubl e

in diluent_oil

E2hhble 52

Preparation of Mannich condensation product using 550 molecular weight-

polyiscbhutyl-substituted phen.ol

To a 2 liter 3 neck glass round bottom flask equipped with a reflux condenser,

nitrogen inlet, mechanicai stirrer, heating mantle, and thermocouple, was

added NaOH, 8.00 gra'ms (50 percent agueous solution), (0.10 moles) and
300 milliliters methanol. This was stirred and heated to about 50°C for 15
minutes. To this was added glycine, 7.51 grams (0.100 moles) and

paraformaldehyde, 6.59 ‘g‘rams (.220 moles. The solution was then heated to

reflux and to this was added 66.50 grams (0.101 moles) polyisobutyl-

substituted phenol (preparéd using the procedure described in U.S. Patent
Nos. 5,300,701 and 6,274,777 using Glissopal®, M, = 550, methylvinylidene

content greater than 50 weight percent). This was heated at reflux for 20

hours. The resulting oil and methanol phases were dissolved in hexane,

filtered through Celite® 521, and diluted with toluene. The solvent was then

removed in vacuo to yield a glassy yellow solid, melting point 110°C.
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13 Exanple 2 14 15 High Tenperature PCDO Performance
VW TDI -1 Engi ne Test 16 Using 10w40 G| 17 18 The
performance of a sanple of the Mannich condensation
product prepared 19 in Exanple 1 was evaluated in a
VW TD- 1 Engi ne Test and conpared to a 20 fully
formulated oil without the Manni ch condensation
AhilecdmplEehopsatiat 550 %I@mm@mei@ht poliAsabptyesabstitsted.

added at 1.0 percent tr rate, to fully 22 .
enei canedlsaioe Ussiaimak g MPEah sROdRpEh BiSrpelet this
qg gant, phenate, 23 overbased sul fonate, LOB

onate zinc di-thi ophosphate, wear inhibitors, 24
etc in a SAE grade 10W0, partial synthetic oil. The
results of the VWTDI - 25 1 Engine Test are summari zed
below in Table Il. The data show that the oil 26
cont ai ni ng the Manni ch condensation product of the
present invention had 27 significantly better .
performance that the baseline oil. The baseline oi
ran for 28 only 42 hours and was term nated early.
The average piston nerit was 60.6, 29 and the average
ring sticking was 2.0. This was a failing engine test.
The oil 30 containing the Manni ch condensati on
product of the present invention 31 conpleted the 60
hour test and gave average piston nerit of 66.7, and
42 1 average ring sticking of 0.63. This was a passing

"engine test result. It is 2 believed that ‘the oi

cont ai ni ng the Manni ch condensation product of the 3

. present invention perforned better than- the baseline

oi I' al one because of the 4 Mannich condensati on
product's ability to sequester netal ions, thus 5

~preventing netal ion catal yzed oxidation and

pol.ymeri zation reactions from 6 occurring. Table |
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Exanpl eTest Hour sAverage Pi ston Average Ring
MeritSticking Basel i ne4260. 62. 00 Exanpl e 26066. 70. 63 8
Exanpl e 3 10 Hi gh Tenperature PCDO Perfornmance VW

TDI -2 Engine Test 11 Using 5w30 G| 12 The
performance of a sanple of the Mannich condensation
product, prepared 13 in Exanple 1 dissolved at 1.0
percent level in a fully formulated Goup Il 14 5w30
baseline oil, was determned in a VWTD-2 Engi ne Test.

WHARIIS MagvEh |gonpared to the baseline oil wthout the
Manni ch condensati on product. The 16 results of the

VWTDI Engine Test are summarized below in Table II1l.

1. Tha Madeld S t he co lyng t he Mannich .
. condens%'?ﬁ’%n p&rbglgﬁé%m%{] tﬁé tpréée@%'{éd. nP¥nt Tk pXgnnich
si gendensalinn §f: bet t er performance than the baseline.

The 19 oil containing the Manni ch condensati on

product of the present invention 20 performed better

f of@)av e ad@yisobubrsobelituted ndwdrayaromatice aomspavody i mperein

-43 1 S{Ckhid ] el.i gyed .t c
condens{zi;tb i %ﬂﬂ?%d(jg{c?'%gp itshggrg&gsﬁ%# 'B (Qﬁ?%@g%? %ﬁntammg at
per f or niedstb Gt eweightinperhentGroetpylvinylidenee ireral e has a

because, h r ' Lty t0 seqguester netal

i ons, S?]ﬁéb%r %U%%P.gng’g"%‘{“ﬁ? ia%@héa%aﬁ%éaﬁg% xifr(?g} iagzp?ut
and pol 40eetoiabatit 30800eacti ons i n the hydrocarbon. base
oil. Table Il Exanpl eTest HoursAverage Piston Averag
Ring MeritSticking ‘

- (b an aldehyde;

(c) an amino acid or ester derivative thereof; and
(d)  an alkali metal base.

2. The Mannich cOndensatiq’n product of claim 1, wherein the polyisobutyl
group of the polyisobutyl-substituted hydroxyaromatic compound in (a)
is derived from polyisobutene containing at least 70 weight percent

methylvinylidene isomer.

3. . The Mannich condensation product of claim 2, wherein the polyisobutyl
group is derived from polyisobutene containing at least 90 weight

percent methylvinylidene isomer.

4, The Mannich condensation product of any one of the preceding claims,
wherein the polyisobutyl group has a number average molecular weight in the
range of from about 500 to about 2,500.

5. The Mannich condensation product of claim 4, wherein the polyisobutyl
~group has a number average molecular weight in the range of from

about 700 to about 1,500.
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Basel i ne5455none Exanpl e 35460none 7 Exanple 4 8 High
Tenper at ure PCDO Performance VW TDI -2 Engi ne Test 9
Usi ng 10w40 G| 10 The performance of a sanple of the
Manni ch condensati on product, prepared 11 in Exanple
1 dissolved at 1.0 percent level in a fully fornul ated
5w40 baseline 12 oil, was neasured in a VWTD- 2
Engi ne Test. This was conpared to the 13 baseline oil
6.wi t hidigt Mamgickih pendsinsatinnd radict of glaiod &c twheTéie thespdlyisobutyl
of t 1 ' e S ized b [
TabldeFSlR\;YMEL?h4éIj g:g@g@g %éo\{/%?%q-%a?ﬁ ?]%geﬁarl ; @oﬂ}ea?%'ig)#g of from
t he avlenhi@htocahoabhdB0i on product of the present
invention had 16 significantly better performance
than the baseline. The oil containing the 17 Mannich
7.conddes Manpishpeagigosation preduglr ek eny anev ehttheypreceding claims,

per f\&}{éir&ﬁ_tll?éaélﬁsﬁyc{?ﬁ% fo nfaﬁjaeﬁyﬁg.g,gara@{ngmenﬁé} and

average ring stic g, asel i ne. is 19
bel i eved that the oil containing the Mannich

8.COoNARRS BlahARh PERREAsatRh bREUCOPRRRNT, WRYRS itl?ﬁ ealdehyde is

perfornmed better than the baseli ne because o

pr odgeatorgnaldehydeabi ity to sequester netal ions, thus

preventing netal ion catalyzed oxidation 2 and
ation reactions in the hydrocarbon base oil.

| !
| 0.5 BPQ@R}NE&W@%@P”%@?@%@ ape PesPbiheapesceding claims,

 Rngudash U poliasLiARRBLI0REA A0SR - .
45424dn3ém625b5§' 6 # ' fox§rontatRB3hfound is present in

10.  The Mannich condensation product of claim 9, wherein the diluent is
an alkanol having one carbon atom to about 10 carbon atoms.

11.  The Mannich condensation product of claim 10, wherein the alkanol is

methanol.

12. The Mannich condensation product of any one of the preceding claims,
wherein the base is an alkali metal hydroxide.

13. The Mannich condensation product of claim 12, wherein the alkali

metal hydroxide is sodium hydroxide.

14.  The Mannich condensation product of any one of the preceding claims,

wherein the amino acid is glycine.

15. A Mannich condensation product prepared by the Mannich

condensation of:

(a) a polyisobutyl-substituted hydroxyaromatic. compound having

the formula
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7 Exanple 5 8 Preparati on of Mannich condensati on

product using 550 nol ecul ar weight 9

pol yi sobut yl -substituted phenol 10 11 To a 2 liter 3
neck glass round bottom fl ask equi pped with a refl ux
condenser, 12 nitrogen inlet, mechanical stirrer,
heating mantl e, and thernocouple, was 13 added NaCH,
8.00 granms (50 percent agueous,solution), (0.10 noles)
and 14 300 mlliliters meth ~This was stirred and
heated to about 50C for 15 5 mnutes. To this was
added gl ycine, 7.51 gRans +Q0 nol es) and 16

par af or mal dehyde, 6.59 gr 3 220_nol es. The sol ution
was then heated to 17 re d ¥ this was added
66.50 grans (0.101 nol es) “ag sobutyl 18 substituted
phenol (prepared using the procedure described in U S
Patent 19 Nos. 5,300,701 and 6R274, 777 using
Gissopal (r) M = 550, nethylvinylidene 20 content
greater than 50 meight percent). This was heated at

S RS R RN ey B i
Celite(r) étZéastéBﬂ)delghth@l@em M@tﬁmmfﬂd e IbemephiNg Rlving a
a

was then 23 renoved in vacuo to gl assy yel | ow
solid, nel rturﬁ*germaﬁ@gq mowaﬂsfv@g?ffhmsth@ian@qa ef 3@t 00 to
hat 550 I

oo 100, 111G} ReleH G HMN aik WA b offcChrbdn

condensat |aiormbcabwlt SOQ:farbdn stonds, iamdeRy isdtydrdlfdilon -SOH;
CLAIMED |I'S: 1. A-Mannich condensati on product prepared

by the Mannich condensation of: (a) a

pol yi gigput ﬁ'f@ﬁﬁﬁﬂﬂbhj{d@ edah yttiehyde reviig tﬁeﬁ@ﬂmand

wher ei n
R'/“\H

‘wherein R’ is branched or linear alkyl having 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
‘mmmkmmmHmemawmammmhwh@hmaWMT
carbon atoms to about 20 carbon atoms, or aralkyl having from

about 7 carbon.atoms to about 20 carbon atoms;

(¢) an amino acid or ester derivative thereof having the formula

NH,

/

COoA

w
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the polyisobutyl group is derived from polyisobutene
containing at |east 50 wei ght percent

nmet hyl vi nyl i dene i soner and has a nunber average

nol ecul ar weight in the range of fromabout 400 to
about 5,000; (b) an al dehyde; (c) an am no acid or
ester derivative thereof, and (d) an al kali netal
base. 2. Thgeidnw iem[cemiw@hem @ae@l retis ffdepleatightly H,

~wherein the polylsobutyl group of

pol yi sobut3/kyl i eng @@Ibﬁycﬂ*@WQrWi 15 cathasvaiems, or a
(a) is d%ub%aet§a g&pﬂéyhg %ngtcg]geo&%mwgagﬁtafo L&B3h

70 wei ght percen ne r1soner
Manni ch catdessatd are pr nuhuesubsﬁutuemtsmeﬂactamm:m thetdreup

pol yi sobut roup is, derjve olylsob tene
cont ai ni ngg%?’sl agENQeRgie ﬁ.eqﬁe"boxyi hy roxyl,
nmet hyl vi n an
Wyl hleﬁ t Hgfgl‘?ecegwngheﬁa' QaRgat V%rgtﬁlézail,nand m

product of "any ns,
t he polyi sebutwﬂeggr fmpn dras taed Pidbleydragen agafklybhmiug ane

. h h bout 500 to about 2,500.
5" The misrtaon aEAGSaotRCRBER Remar aad oy m 4.

wherein the polylsobutyl group has a nunber average
nol ecyl.ar melgqt the range of from about 700 to
about (4 5 IKaly ngﬁm €MVanni ch condensation product
of cIa|n15 wherein the polyisobutyl group has a

gé rﬁveraﬁe nal ecul ar weight in the range of from
out A7Y8nRigh gpBdensatipgoRroductiayingiie fermendensat i on
product of any one of the preceding clainms, wherein
the al dehyde is formal dehyde or parafornal dehyde 8.

‘The Manni ch conderfsation product of klaim7, wherein
t he al dehyde is OH
Y A R\(R\\Z
. il .
4
COX
R; -

wherein each R is independently -CHR’-, wherein R’ is branched or
linear alkyl having one to about 10 carbon atoms, cycloalkyl having
from about 3 carbon atoms,te about 10 carbon atoms, aryl having from
about 6 carbon atoms to about 10 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, R4 is a polyisobuty!
group derived from polyisobutene containing at least 50 weight pefcent
methylvinylidene isomer and having a number average molecular
weight in the range of about 400 to about 5,000;
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par af or mal dehyde. 9. The Manni ch condensati on product
of any one of the preceding clains, wherein the
pol yi sobut yl - substituted hydroxyaromati c conmpound is
present in a diluent. 10. The Mannich condensati on
product of claim9, wherein the diluent is an al kano
havi ng one carbon atomto about 10 carbon atons. 11.

The [ d i | caphsk &

(he afuanarroceh SRR CR] St £ SRy ot cobh Bldn to
pr oduaboutf6é eapoaratowss; t he precedi ng cl ains, wherein
the base is an al kali netal hydroxide. 13. The Mannich
condensati on product of claim 12, wherein the al kal i

met 3| WhiscHOHRIg- Aa thmir? @mhﬁ’rismc:cm)el?ﬂéntlﬂ he da_N@hhTa\dhg one
condensati on product of any one of the precedin )

cl ai ngarbopatpis iR aheut AriGaeRAlPms 0@|%Fh§@.futq : ﬂs&i having
Manni ' ' ' j ch
condeana eARaaBin &l Ao BF RIS AR drtter YHER

hydr ozylastiueits setamigabirach thevgragp cohsisfirng olibminod @nGib,1

2 wherein . RL js polyjsohutyl derived.from .

ol vi et arrub@eflc PRy hidraranarSt imidradrminemhsm
met hy b\ biafle drkPHFES JRNAtdyRY Kbt 8ne fo AUNbEr aver age
mol ecul ar wei ght i n the rangé of about 400 to 5 about

5,000, R2 is hydrogen or |ower alky having one carbon

L0 Ry Uy oL APy e S o

- f or mubGHR'OH, wherein R’ is as defined above,

or

Y'\N/R\

w

xozc/

wherein Y’ is -CHR'OH, wherein R’ is as defined above; and R, X, and
W are as defined above;

Z is hydroxyl, a hydroxyphenyl group of the formula

OH

ar - -
-51 -




11
12
13

08 R-"H9 wherein R is branched or |inear alkyl
havi ng one carbon atomto 10 about 10 carbon atons,
cycl oal kyl having from about 3 carbon 11 atons to
about 10 carbon atons, aryl having from about 6 carbon
12 atons to about 10 carbon atons, al karyl having from
about 7 13 carbon atons to about 20 carbon atons, or
aral kyl having from 14 ahout 7 carbon atons to about
20 carbon. atoms; 15 (c) @H anmino acid or ester

wherein Wis -[ CHR® hR/ s |ndependently
H, al kyl having one ¥%: O about 15 carbon
atons, or a substituted-alkyl having one carbon atom

to about 10 carbon a and o or nore substituents
sel ected fromthe group™ytconsisti am no, am do,
benzyl, carboxyl, hydroxyl, hydro g%enyl,

i mdazolyl, imno, phenyg, sulfide, or thiol; and m

is an integer fromone to.4, A is hydrogen or alkyl
havi ng one carbon atomto about 6 carbon atons; and 9

(d) an al kali netal base. 10 16. ni ch.
condeWS&tEiIo R, pﬁﬂ@é(u@ﬁ %Wn@fet%d‘F@ﬁ%ﬁ MRz I 11

and n is an integer from 0 to 20, with the proviso thatwhenn=0, Z

must be:

OH
R. Y'
\\N//
/
W
\
€0,X
Ry

wherein R, R4, Y', X, and W are as defined above.

17.  The Mannich condensation product of claim 16, wherein the
polyisobuty! group of the polyisobutyi-substituted hydroxyaromatic .
compound in (a) is derived from poly:sobutene containing at least 70

weight percent methy[vmyhdene isomer.

18.  The Mannich condensation product of claim 17, wherein the
polyisobuty! group is derived from polyisobutene containing at least 90

weight percent methylvinylidene isomer.
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19.@

20.

21.

22,

n 12 wherein each Ris independently -CHR -, wherein
R is branched or 13 linear al kyl having one to about
10 carbon atons, cycloal kyl having 14 from about 3
carbon atons to about 10 carbon atons, aryl having
from 15 about 6 carbon atons to about 10 carbon
atons, al karyl having from 16 about 7 carbon atons to
about 20 carbon atons, or aralkyl having from 17

poI yi so%'ﬁ?érf)%h?%@ntpggrl 33’5 ﬁ’?glﬁn‘g 0 ?'f.ns ﬁﬂf Hﬁ%"hemm R

cong &i mly@butyi lgecast hMQ/\alrgjmbqnewemge mdl@cular weight of about

e I ?dém)e i somer and having a nunber average’
noltégél} ar Lﬂ werght in the range of about 400 to about

5,000; -50 1 X is hydrogen, an al kali metal ion, or

al kyls Wﬂ% q{b@ﬁ&ﬁ#ﬁ%ﬂ 'i'r%nc‘o ou§g i aelrg%tfﬁdgm @ a

at ons; each

H, palmpbutyh\grw bawng4ao*mnmm avarage cmdbcular Weigha rdfoabout
at ogB 1o tituted-al kyl having 5 one carbon
atomto a%out O carbon atons and one or nore 6
substituents selected fromthe group consisting of

anmrRE, NHANRS: cz)nQSIEEQ( 1\ E:?cf RRKY b (!P%f#o%@/ wherein Rde's a |

hydr oxyphenyl I'm no, sul' f
or PPMS@ Utylaﬁrpum havieg 4 mus'g:ar é\:emg&)mmlemlarr wRight iaf about

hy I havi ng one carbon atomto about 10
ca?ggﬁﬁg?oo@gl%bio CHR OH, wherein R is as defined

above, 11 or 12 Y NR XX2C 13 wherein Y' is -CHR OH,

Whar eintithibd | So@S p‘FI&fénﬂﬁéi abewk: igRd E%tal%?zec?ndoxidation and
polymerization reactions in a hydrocarbon medium comprising
sequestering the metal ion by the addition of an effective amount of a
compouhd having the formula

OH

I

C02X

wherein each R is independently fCHR’—; W‘her_ein- R’ is branched or
linear alkyl having one to about 10 carbon atoms, cydoalkyl having
. from about 3 carbon atoms to about 10 carbon atoms, aryl having from
about 6 carbon atoms to about 10 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 R, is a polyisobutyl
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14 Ware as defined above; 15 Z is hydroxyl, a

hydr oxyphenyl group of the formula OH 16 17 or -51 OH

1 2 wherein R RL, Y, X, and Ware as defined above,

3 and nis an integer fromO to 20, with the proviso

that when n = 0, Z 4 nust be: OH6 wherein R Rl1, Y',

X, and Ware as defined above. 7 17. The Manni ch

conde ' RIOsMGt ; ' ' i

ol yi SSAlf PrVRERAR ROt pGbREfT SBnicRD 8t sy B0 dreight percont
hydr oxyethgwiayiiders: isomsoand havingd numbisEvesats metgcular

oo ! RO B AR o BakglPyffret o oo

condensati on product of claim17, wherein the 12

4 POy SORY Yo OB i ok . SRR RS B E0Bon atom to

(&)

- - h
- O © ®.~N O

12
13

14

15

16
17

18

met hy bywbyé icdaem atspiger . -52 19. The Manni ch
condensati on product of any one of clains 16 to 18, -

wherein R, is a polyisobutyl group having a nunber

o averagg iém['rsﬁ‘fﬁ"']% g\?r{?%i'&ﬁtea% F@bi%quep@{?jehﬂ?/zﬁ%!‘ﬁlyé %a@@u%-one

20. The Mahnich € ensati on product of c '
wher eicartRyn atermato giwiuiiSataubgn atprosipriasubriitutedeatid having

avera %e%%lrt%nug om %éggﬁt ‘fH cgrggrlﬁ'tato%g%ntdoonaebgru}no%é S00. -

substituents selected from the group consisting of amino, amido,
benzyt, carboxyl, hydroxyl, hydroxyphenwi, imidazolyl, imino, phenyl,

suffide, or thiol; and m is an integer from one to 4;

Y is hydrogen, atkyl having one carbon atom to about 10 carbon atoms,
-CHR’OH; wherein R’ is as defined above, |

or

Y'\N/R\

W
xozc/

wherein Y’ is —CHR’OH_, wherein R’ is as defined above; and R, X, and

W are as defined above;

Z is hydroxyl, a hydroxyphenyi group of the formula
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"21. The Manni ch condensati on product of claim 20,
wherein RL is a polyisobutyl group having a nunber
‘average nol ecul ar wei ght of about 700 to about 1, 100.
22. A nethod for preventing netal ion catalyzed
oxi dation and polynerization reactions in a
hydr ocar bon medi um conpri sing sequestering the netal
ion by the addition of an effective anount of a
conmpound having the fornula I Werein each Ris
i ndependently -CHR -, wherein R is branched or
I i near al kyl having one X 10 carbon atons,
cycl oal kyl "having from abag gar bon atons to about
10 carbon atons, aryl havi about 6 carbon
al karyl having from .
about 7 carbon atons to about 20 carbon atons, or
aral kyl having from about 7 carbon atonms to about 20
carbon atonms R, is a polyisobutyl -53 1 group derived
from pol yi sobut ene containing at | east 50 wei ght
percent 2 nethylvinylidene isoner and havi ng a nunber
average nol ecular 3 weight in the range of about 400
to ab8Ut 5,000; 4 X is. hydrogen, an alkali netal ion,
or al kyl having one carbon atomto 5 about 6 carbon
atons; 6 Wis -[CHR' ]-mdherein each R' is
i ndependently H, al kyl hgg ng one 7 carbon atomto
about 15 carbon atonms, of a substituted-al kyl having
8 one carbon atomto aboyt 10 rbon atoms and one or
nmore 9 substituents™s g rdhhﬁhé group consi sting
of am no, am do, 10 be carngyl, hydr oxyl , ‘
“hydr oxyphenyl, im dazp m ngy; phenyl, 11 sulfide,
or thiol; and mis an™nteger fromone to 4; 12 Y is
hydrogen, alkyl having ome carbon @bgm to about 10
car bon atons,

wherein R, R4, Y, X, and W are as defined above,

mﬁnSanmmmmeﬂHoﬂmeﬂwmeaﬂmﬂMwnn=QZ

must be

OH
R Y
\\N//
/
W
N
C0O,X
Ry

wherein R, Ry, Y’, X, and W are as defined above.
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13 -CHR OH, wherein R is as defined above, 14 or 15 Y
N RW X02C 16 wherein Y 'is -CHR OH,.wherein R is as
defined above; and R, X, and 17 Ware as defined
above; 18 Z is hydroxyl, a hydroxyphenyl group of the
formula OH1 2 or OH 3 4 wherein R, R, Y, X, and W
are as defined above, 5 and nis an integer fromO to

;W XV =0, RZ; _
2By Wb shelfighioRYieR, 20 PncfBRT s CH, RE, 2 pllyob Grbup
- 55 1défvedirermmdipisdbatienelcantai@ipg aiteasticn weigbt BrRenRi

is a polyisobutyl group derived from polyi sohut

cont aﬁ}ﬁtlﬁ)dwayhci%%gog@r@g%mwr&g ggmbe{,’ R&r ge m%léc%f%ﬁ‘

met hylyeidh ok depat Te@RabaRd , Py, iWds THIXDE gathidden and n

mol ecul ar 4 wei ght of about 700 to about 1,100, Wis

CH2, i an mtegertikaiwviesn Cagied B0. 5 is an integer between 0

and 20. '

24. A method for preventing metéi fon catalyzed oxidation and
polymerization reactions in a hydrocarbon medium comprising 7
sequestering the metal ion by the addition of an effective amount of the

Mannich condensation product of claim 15.

25. A process for preparing a Mannich condensation product comprising:

mixing under reaction conditions,

(@) a polyisobutyl-substituted hydroxyaromatic compound having

the formuia

OH

wherein R4 is polyisobutyl derived from polyisobutene containing
at least 50 weight percent methylvinylidene isomer and a
number average molecular weight in the range of about 400 to
about 5,000, R, is hydrogen or lower alky having one carbon

~atom to about 10 carbon atoms, and Rj is hydrogen or —OH,;

(b)  aformaldehyde or an aldehyde having the formula
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6 724, 89 10 11 12 25. 13 14 15 16 A nethod
for preventing netal ion catalyzed oxidation and

pol ymeri zation reactions in a hydrocarbon nedi um
conprising sequestering the netal ion by the addition
of an effective anmount of the Mannich condensati on
product of claim15. A process for preparing a Mannich

- condensati on product conprising: mxing under

reaction conditions, (a) a pglyisobutyl-substituted
hydr oxyar omati c conpound havjing the formula OH 17 18
wherein Rl is polylsobuq% ' d from pol yi sobut ene
containing 19 at |east 50 weight percent
nethylvinylidene i somer and a 20 nunber average

nol ecul ar ‘wei ght in the range of about 400 to

about 5, 000" P megsHwe@fgme&lm%mbmqb@drwﬁnﬁgralflfal

i open_ of PRI 0 oy LR, 13 bor Sl donli

havi ng t heh&vngtifcan about 3 carbon atoms to about 10 carbon atoms,

aryl having from about 6 carbon atoms fo about 10 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:

(¢) an amino acid or ester derivative thereof having the formula

NH,

/

W

COA

wherein W is —[CHR"}- m wherein each R"” is independently H,
alkyl having one carbon atom to about 15 carbon atoms, or a
- substituted-atkyl having oné carbon atom to about 10 carbon
~ atoms and one or more substituents selected from the group
consisting of amino, amido, benzyl, carboxyl, hydroxyl,
hydroxyphenyl, imidazolyl, imino, phenyl, sulfide, or thiol; and m
‘is an integer fromone to 4, A is hydrogen or alkyl having one

carbon atom to about 6 carbon atoms;

(d) in the presence of an alkali metal base to obtain the Manﬁich

condensation product.

26.  The process of claim 25, wherein the polyisobutyl group of the
polyisobutyl-substituted hydroxyaromatic compound in (a) is-derived
from polyisobutene containing at least 70 weight percent '

“methylvinylidene isomer.
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-56 01 (c) 10 CO2A 11 wherein Wis -[CHR']-m wherein
each R' is independently H 12 al kyl having one
carbon atomto about 15 carbon atons, or a 13
substi tut ed-al kyl having one carbon atomto about 10
carbon 14 atons and one or nore substituents sel ected
fromthe group 15 consisting of am no, am do, benzyl,
car boxyl, hydroxyl, 16 hydroxyphenyl, i m dazolyl,
2%.m nhe prosays of sldimi 88, whereirhitfed pobisdbatyl froupsisaderived from

one PR s Aind ot auRe USRAMER e i vind BF Roper
the presence of an alkali netal base to obtain the

. QR . _

24" VR G5 S R 29t el e, PIRERRRYn o
pol yiascounyberaybeagetrolechidnideighdyef mboait 500 to@bpo2F00.n
(a) is derived 23 from polyisobutene containing at

| east 70 wei ght percent 24 nethylvinylidene isoner.
29R - .The. pogesspell ¢iaisr 28t whersi ,the/\/ﬁ’ermlwsquutyl 4n (f@)alnrshe chumber

or ldvBele rAbikYliar \Dé}gl:ltrlﬂ aBQlﬁt ﬁfﬁrtg%?oalt‘f), 4.0 about 10

carbon atons, cycl oal kyl avi ng trom’about 3 carbon
atons to about 10 carbon atoms, aryl having from

302bouthebpreaédiosr abip®ol Ahakftthel R, Cp%[m&uty@"irpg%bﬁs g Jumber

al karyl having from about 7 carbon atons to

car ByBragesnlecthzr weightiof pbeighi0ddo ebewt bb¥Ut 7 car bon

atons to

31.  The process of any one of claims 25 to 29, wherein the aldehyde (b) is

formaldehyde or paraformaldehyde.
32.  The process of claim 31, wherein the aldehyde is paraformaldehyde.

33. The process of any one of claims 25 to 32, wherein the polyisobutyl-
substituted hydroxyaromatic compound (a) is in a diluent.

34.  The process of claim 33, wherein the diluent is an alkanol having one carbon

atom to about 10 carbon atoms.
3b.  The process of claim 34, wherein the alkanol is methanol.

36.  The process of any one of claims 25 to 35, wherein the base in (d) is an alkali

metal hydroxide.

37. The process of claim 36, wherein the alkali metal hydroxide is sodium

. hydroxide.

38.  The process of any one of claims 25 to 37, wherein the amino acid (c) is

glycine.
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about 20 carbon at

ons; an ani no acid

or ester

derivative thereof having the fornmula W-57 27. The

process of claim 26, wherein the polyisobutyl
derived from polyisobutene containing at
wei ght percent nethyl vinylidene ‘i soner.

group is
| east 90
28. The

process of any one of claims 25 to 27, wherein the R

Bal yi %ngﬁdétlrigfbl(éam S&foR ch
of about 500

wei ght

0 about

§h Rférea
29. The process of

rABLSCH B off of

cl ai mubgicating viscasibhandia mivioy eﬁ‘e@tmeﬂmonnf(@)on&x@r gore

1 500 MaspcthRERIgTReHE bRl Pabod SR e R

pol yi sobut yl

wei ght of about 70

any one of clains
is formal dehyde o

~of claim 31, wherein tlhe al dehyde is
33. The processYqf IF

t he pol yi sobutyl -

(a) is in a diluen
wherein the diluen
atomto about 10 ¢

in (a) has a nunber

25 %o 29, wherein {

cl aRs]

dr ox
The process
al karmgl hay

aver age nol ecul ar
0 to about 1,10Q. 31. The process of

he al dehyde (b)
32. The process
par af or mal dehyde.
25 to 32, wherein
V& omati ¢ conpound
of cl aim 33,

ing dne carbon

atonsx’35 The process of

cl ai m 34, wherein [t he |al kanol CQ=X net hanol . 36. The
process of any oneg of pclains 25 to 35, wherein the
~base in (d) is an falkal'i netal hydrbxide. 37. The

“process of claim36—wherein the alkalq netal

hydr oxi de i s sodium hydroxide. 38. The process of any
one of clainms 25 to 37, wherein the amno acid (c) is

glyci n%erelrsl 2ach R is independently -CHR'-, wherein R’ is branched or
linear alkyl having one to about 10 carbon atoms, cycloalky! having
from about 3 carbon atoms to about 10 carbon atoms, aryl having from
about 6 carbon atoms to about 10 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, Ry is a. polyisobutyl
group derived from polyisobutene containing at least 50 weight percent
methylvinylidene isomer and having a number average molecular
we@htmtherangeofabout400toabout5000

X is hydrogen, an alkali metal ion, or alkyl having one carbon atom to

about 6 carbon atoms;

W is -[CHR"}]-  wherein each R" is independently H, alkyl having one
carbon atom to about 15 carbon atoms, or a substituted-alkyl having
one carbon atom to about 10 oarbon atoms and one or more

- substituents selected from the group consisting of amino, amido,
benzyi, carboxyt, hydroxyl, hydroxyphenyl, imidazolyl, imino, phenyl,

sulfide, or thiol, and m is an integer from one to 4; .
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10

11

‘group consistin

1 39. Alubricating oil conposition conprising a nmajor
anmount of an oil of 2 lubricating viscosity and a

m nor effective amount of one or nore 3 Mannich
condensation products having the fornmula I 5 wherein
each Ris independently -CHR -, wherein R is branched

~or 6 linear al kyl having one to about 10 carbon

at onsy i WyHRR]hY hikyhMavitg bnkrcbab atdm & 68HHOT0 8hth atoms,
to aboutyﬁoﬂggrbogﬂgtonsg aryl having from 8 about 6

car borCHRIA. whero it 1965 dafibeshabowns, . al karyl havi ng

“from9 about 7 carbon atons to about 20 carbon atons,

or aral kyl having from 10 about 7 carbon atons to
about 020 carbon atons, Rl is a polyisobutyl 11 group
derived from pol yi sobutene containing at |east 50

wei ght percent 12 nethy] vinylidene isomer and having
a nunber average nnleculﬁr\ésxmé? t in the range of
about 400 to about 5,000; 14NX is hydrogen, an al kal
nmetal ion, or alkyl having ome carbon atomto 15 .
about 6 carbon atons; 16 Wigw -[CHR']-m wherein each
R' is independently leél having one 17 carbon
atom to about 15 carbon atons, or a substituted-al kyl

. having 18 one carbon atomto about 10 carbon atons

and oggeflin PIL. éﬁﬁ Iqsﬁfhéi*é‘%rﬂ‘?@@%géﬁenzy S\V%t R 8nd

am no, am do car
hydroMVbnahgdebmyphbnv&n i m dazol yl, imno, phenyl

21 sulfide, or thiol; and mis an integer fromone to
4; -59 Y is hydrogen, alkyl having one carbon atomto
about Z1i8 hgardxgh adﬁ)mimxypheﬁb%r@dp offiles rmuka i s as
deflned above, or R Y,

OH -
Ry
or
OH
R Y'
\\N//
/
W
\
CO,X
Ry

wherein R, Ry, Y, X, and W are as defined éb_ove,
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18

Ww o ~N ®» W

N4 W X02C 5 wherein Y' is -CHR OH, wherein R is as
defined above; and R, X, and 6 Ware as defined
above; Z is hydroxyl, a hydroxyphenyl group of the
formula OH 8 or OH 10 11 wherein R, R, Y, X and W
are as defined above, -60 1 and nis an integer fromO
to 20, with the proviso that when n = 0, Z 2 nust be

OH 3
5 40.

@%’F-fégme%r frim 0% 2BNgitHAS g@«g@g{@ﬁ}%@% z

Ing orl cohpositi

wher emusRhbes CH2, R, is 6 polyisobutyl group derived
from pol yi sobut ene containing at |east 50 7 wei ght
percent met hylvinylidene isomer and havi ng a nunber
average 8 nol ecul ar wei ggt of about 700 to about

1,100, Wis CHR, wherein
and n is an integer bet

40.

41.

42.

9is H Xis a sodiumion

en O %\d\ 20/.Y;I.0 11 41_. 12
N

wherein R, Ry, Y’, X, and W are as defined above.

The lubricating oil composition of claim 39, wherei‘n Ris CHz, Ryis
polyisobttyl group derived from polyisobutene containing at least 50
weight percent methyivinylidene isomer and havihg a number average
molecular weight of about 700 to-about 1,100, W is CHR', wherein R”
is H, X is a sodium ion and n is an integer between 0 and 20.

A lubricating oil composition comprising a major amount of an oil of
lubricating viscosity and a minor effective amount of one or more

Mannich condensation products of claim 15.

A lubricating oil concentrate comprising from about 90 weight percent
to about 10 weight percent of an oil of lubricating viscosity and from
about 10 weight percent to about 90 weight percent of one or more

Jubricating Mannich condensation products having the formula
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13 14 15 42. 16 17 18 A lubricating oil

conposition conprising a nmajor anmount of an oil of

| ubricating viscosity and a m nor effective anount of
one or nore Mannich condensation products of claim
15. A lubricating oil concentrate conprising from
about 90 wei ght- percent to about 10 wei ght percent of.
an oil of lubri.catjgng viscosity ard—from about 10

wei ght percent to jabo 90 wei ght pefcent of one or
nmore |ubricating Hrch condensati pn products havi ng

the formula z 1_1 5 6. 7 8_nj{wherein each Ris
i ndependent |y Y}HE ¥ i i g\h\r anched or

li near al kyl havin 0 abouf 10 ¢&rbon atons,

cycl oal kyl havi ng about 3|carbpn at to about

10 carbon atons, & axing fré¥m about car bon
atons to about 10 |carhon ato%z)@l katyl having from

wherein each R is independently -CHR’-, wherein R’ is branched or
linear alkyl having one to about 10 carbon atoms, cycloalkyl having
'fr,om about 3 carbon atoms to about 10 carbon atoms_, aryl having from
about 6 carbon atoms to about 10 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, and R+ is a |
polyisobutyl group containing at least 50 weight percent
methylviny[idene isomer and having a number average molecular
weight in the range of about 400 to about 5,000;

Xis hydrogen, an alkali metal ion, or alkyl having one to about 6

carbon atoms;

Wis -[CHR”]—,5wherein each R” is independently 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, hydroxyl, hydroxyphenyl, imidazolyl, imino, phenyl,

sulfide, or thiol; and m is an integer from one to 4;

Y is hydrogen, alkyl having one carbon atom to about 10 carbon atoms,
-CHR'OH, wherein R’ is as defined above,

or
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about . 7 carbon atons to about 20 carbon atons, or

aral kyl having from about 7 carbon atons to about 20
carbon atons, and R, is a polyisobutyl group

contai ning at |east 50 wei ght percent 9

met hyl vi nyl i dene i somer and havi ng a nunber average
nmol ecul ar ©~ 10 weight in the range of about 400 to
about 5,000; 11. X.is hydnggen, al kali metal ion,
or al kyl having one to abou N6/’12 arbon atons; 13 W
Is -[CHR']-n, wherein each R} is independently H, '
al kyl having one 14 carbon %gonwto about 15 carbon
atonms, or a substituted-al kyl" having 15 one carbon
atomto about 10 carbofP&t ons and one or nore 16
substituents selected fromthe group consisting of

Pyc OXBREM S 1GHBASE) PRSraini s apAEDRS Soaeiand Ra¥, ond

or thW@I' g @ '§a Bydnteger fromone to 4; 19 Y is
hydrogeﬁ?eaﬁkfﬁh av?ng ‘one carbon atomto about 10

car bon at oms, 20 -CHR OH, wherein R is as defined

et o leoba hoa e IR e Rl T S oy

as defined above; 4 Z is hydroxyl, a hydroxyphenyl
group of the fornula OH5 or OH ‘

OH
Ry
or
OH
R. Y
\\N//
/
W
\
€0,X
Ry

wherein R, R4, Y’, X, and W are as defined above,

and n is an integer from 0 o 20, with the proviso thatwhenn=0, Z

must be
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10

12
13
14
15
16

17

.CHR', wherein R'" is H,

8 wherein R Rl, Y, X and Ware as defined above, 9
and nis an integer from0O to 20, with the proviso
that when n = 0, Z 10 nust be -63 OH 1 2 wherein R
R1, Y, X, and Ware as defined above. 3 43. The

| ubricating oil concentrate of claim42, wherein Ris

CH2, R is alkyl 4 group having a nunber average

nol ecul ar wei ght of about 700 to 5 about 1,000, Wis
a sodiumion and n is an
0. 7 8 44. A lubricating oi
pdlit_ 90-¥ei ght percent 9
qf an a¥l of lubricating
viscosity and from 10 abou! 10 i ght percent to

gne oW nore 11 |ubricating
Manni ch condensati on progdcts of E §%£115. 12 13 45
A fuel conposition conpriising a nﬁ# P*amount  of
hydrocarbons boiling 14pin the gasoline or diese
range and a mnor effective anmount of one or 15 nore
Manni ch condensati on products having the fornmula 16 17
-64 RZ n 1 wherein each Ris independently -CHR -,
wher emmereiniR, By, InckeandYV are as defined above.

6 i nteger between 0 and
concentrate conprising

43.  The lubricating oil concentrate of claim 42, wherein R is CHa, Ry is alkyi
group having a number average molecular weight of about 700 to
about 1,000, W is CHR', wherein R” is H, X is a sodium ion and n is an

integer between 0 and 20.

44. A lubricating oil concentrate comprising from about 90 weight percent
“to about 10 weight percent of an oil of lubricating viscosity and from
about 10 weight percent to about 90 weight percent of one or more

lubricating Mannich condensation products of claim 15.

45. A fuel composition comprising a majdr amount of hydrocarbons boiling
in the gasoline or diesel range and a minor effective amount of one or

‘more Mannich condensation products having the formula

OH
Yo | RYR\Z
W 1
e
CO,X
R;
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10
11

12
13 .

14

15 -

16
17

18

19

20

21

22
23

24

2 linear alkyl having one to about 10 carbon atons,

cycl oal kyl having 3 from about 3 carbon atoms to about
10 carbon atons, aryl having from 4 about 6 carbon
atons to about 10 carbon atons, al karyl having from5
about 7 carbon atons to about 20 carbon atons, -or

aral kyl having from 6 about 7 carbon atons to about

20 cafhone ﬂt%ﬁR?snﬂg%ﬁeﬁcﬁa LORAYY vy ©"tP4Rched or
cont ai ni ng at 1'east percent 8

met hyllmemydalkyiémmgsmto atmrmhé)vmatgoa abmbesycinatind faving
nol ec in the ran of ,aboyt 400 t

about @C’Utl%egd% rﬁ}%‘?‘éé% ﬁ?%pﬁ@qn E#anﬁl ary(gﬁlagpg from
al kyl aB@Mi 58aiHh A8 Hbobt @Grc*é%bn Atbn#, @ﬂﬁarl\q%\)ﬁﬂ{g from

"is-[CHR']-m wherein each R' is independ ently

havi n@boub'f 7 catbarealbors iatahout 808 a@n@m@ﬁalkﬁmmg from

about P80LLFHRTLAGHE aABOhREo sPhANEob 2R Bt

~sel ectp@q/ ztge@;gb@mmét [sbbNED afe[gmnpre@ceram do, 16

benzyl, carboxyl hydroxyl, hydroxyphenyl, im dazolyl,

~ i m nomethgipylidenerisomeriang haying mn@mbe&.@derﬁgesmﬁiﬁcu ar

O by o0 3o Rigieasno: <!yt o
V\,he\r,\ﬁi n R’ is as defi ned above, .20 or N N 21 W X02C

22 :

Zoove &ilicoods: an Aol IS 6 B havindiong &G uB6tt 6 garbon

is hydtsyl , a hydroxyphenyl group of the formula -65

w is.—[CHR"]~ mwherein each R" is ind‘epehdenﬂy H, alky! having one
carbon atom to about 15 carbon atoms, or a substituted-alkyl having
one carboh atom fo about 10 carbon atoms and one or more |
substituents selected from the group consisting of amino, amido,
benzyl, carboxyl, hydroxyl, hydroxyphenyl, imidazolyl, imino, phenyl,

sulfide, or thiol; and m is an integer from one to 4,

Y is hydrogen, alkyl having one carbon atom to about 10 carbon atoms,
-CHR'OH, wherein R’ is as defined above,

or

Y'\N/R\

W

xozc/

wherein Y’ is -CHR'OH, wherein R’ is as defined above; and R, X, and

W are as defined above;

Zis hydroxy! a hydroxyphenyl group of the formula
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OH 2 or OH3 4 wherein R RL, Y, X and Wareas

defi ned above, 5 and nis an integer fromO to 20,
with the proviso that when n = 0, Z 6 nust be CH 7 8
wherein R Rl, Y', X, and Ware as defined above. -66
1 46. The fuel conposition of claim45, wherein Ris
CH2, R, is polyisobutyl 2 group derived from

pol yi sobut ene contai ning at | east 50 wei ght percent 3
met hyl vi nyl i dene i somer and hd¥ing a nunber average
nol ecul ar 4 wei ght of about 70D to about 1,000, Wis
CHR , wherein R' is H, is a sodiumion and n is
an i nteger between 0 and : ~N47. A fue

conposi tion conprising a nmgj or anpunt of hydrocarbons
boiling 8 in the gasoline di €sel range and a m nor
effective amount of one or yOor e Manni ch
condensati on products of claim 15. 10 11 48. A fue
concentrate conprising an inery stable ol eophilic
organi ¢ solvent 12 boiling inthe range of from about
65C t o about 204C and from about - 13 10 wei ght percent
" to about 90 wei ght percent of one or nore Mannich 14
condemgati on products having the formula 15 16

OH
R '
Ny
/
W
\
CO,X

wherein'R, R4, Y, X, and W are as defined above,

and n is an integer from 0 to 20, with the proviso that when n =0, Z

musti be

OH
R. Y
\\N//
/
W
\
CO,X
Ry

wherein R, R, Y, X, and W aré as defined above.
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15

16
7
18
19
20
21
22
23
24
25
26

17 18 19 20 21 22 23 24 25 26 Z n wherein R
is either CH2 or CHR and wherein R is branched or
i near al kyl having one carbon atomto about 10
carbon atons, cycloal kyl having from about 3 carbon
atons to about 10 carbon atonms, aryl having from

~about 6 carbon atons to about 10 carbon atons, al karyl

havi from about...7 car 2 .

48 oo e L ERRb O ST AR L Wkl Pk FEpeliRobu
about gRRpGRITREN feind PBlyisabdidre dantaipivigyatdebsttd0 weight petent
from pol yi sobut ene containing at |east 50 weig

obut ene ht
per cemetibinylidensseraenand JEMNg aRYMbey BNgragetitsaHar

aver ; [ [ ” !
About TEigBB! Sl YOOl ALy (O ISBARBnBRAR (O8, hes 2
or al &ydiufmagh agdanis areinbegerdebteedn0 addibut 6 car bon

atons, 3 4 Y is hydrogen, al kyl having one carbon
atomto about 10 carbon atons, 5 -CHR OH, wherein R

4%, aspdghi QR ARRFPeomprising a major amount of hydrocarbons boiling
in the gasoline or diesel range and a minor effective amount of one or

more Mannich condensation products of claim 15.

48. A fuel concentrate comprising an inert stable oleophilic organic solvent
boiling in the range of from about 65°C to about 204°C and from about
10 weight percent to about 90 weight percent of one or more Mannich

condensation products having the formuta

- OH

CO,X

- wherein R is either CH; or CHR’ and wherein R’ is branched or linear
alkyl-having one carbon afom to about 10 carbon atoms, cycloatkyi
h'aving from about 3 carbon atoms to about 10 carbon atoms, aryl
having from about 6 carbon atoms to about 10 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, and Ry is- '
polyisobutyl derived from polyisobutene containing at least 50 weight
péi"cent methylvinylidene isomer and having a number average

~ molecular weight in the range of about 400 to about 5,000,

-B7 -




oA W N -

10

11

12

or 7 W XO2C 8 wherein Y' is -CHR OH, wherein'R is as
defined above; and R, X, and 9 Ware as defined

above; 10 Z is hydroxyl, a hydroxyphenyl group of the
formula OH 11 12 or OH 1 wherein R, R, Y, X and W

~are as defined above, 3 and nis an integer fromO to

20, with the proviso that when n = 0, Z 4 nust be OH

wherein R RL, Y . _and are ef i ned abowve.. 7

o, s yeloueentall il g & ARy RMRERnf B om o
CH2, Bbolufs6 eatbursabiisyl 8 having a nunber average

nol ecul ar wei ght of about 700 to about 9 1,000, Wis

CHR', wherein R' is H X is a sodiumion and n is an

10 in

conceﬁ?@g{ygpﬁxé%%ﬂ(ﬁ Hgﬁgﬂ%ﬁﬁer b%%éﬁﬁgtooﬁté%%ﬁq F%rbon atoms,
or ganiCHSOHe wherdil Rds b migfined sheve,ange of from about
65C to about 204C and from about 14 10 wei ght percent

to about 90 wei ght percent of one or nore Mannich 15
condeggati on products of claim 15. -69

Y'\N/R\_

w

xozc/

wherein Y’ is -CHR'OH, wherein R’ is as defined above; and R, X, and

W are as defined above;

Z is hydroxyl, a hydroxyphenyi grou'p of the formula

OH

or
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49.

50.

OH

R\\ //Y“

COzx '
Ry

wherein R, Ry, Y', X, and W are as defined above,

and n is an integer from 0 to 20, with the proviso that whenn =0, Z

must be

wherein R, 'R1, Y’, X, and W are as defined above.

The fuel concentrate of claim 48, wherein R is CHz, Ry is polyisobutyl

having a number average molecular weight of about 700 to about
1,000, W is CHR', wherein R is H, X is a sodium ion and'n is an
integer‘between 0 and 20.

‘A fuel concentrate comprising an inert stable oleophilic organic solvent

boiling in the range of from about 65°C to about 204°C and from about
10 weight percent to about 90 weight percent of one or more Mannich

condensation
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