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W C. GCergel, TeleIeNSbr i cant Addi tive Cheni st ry", Publication 694-320-65R1
of the Lubri zol Corp., Wckliffe, OH USA (1994); and WC. Cergel et

al, "Lubricati op[E[)* OFYFHE INVENTION

This invention relates to a process for preparing compositions which are
useful as intermediates for the preparation of low chlorine containing additives for
5 lubricating oils and normally liquid fuels, compounds prepared by the process, and

derivatives thereof.

BACKGROUND OF THE INVENTION
Numerous types of additives are used to improve lubricating oil and fuel
10 compositions. Such additives include, but are certainly not limited to dispersants
and detergents of the ashless and ash-containing varicfy, oxidation inhibitors, anti-
wear additives, friction modifiers, and the like. Such materials are well known in
the art and are described in many publications, for example, Smalheer, et al,
“Lubricant Additives”, Lezius-Hiles Co., Cleveland, OH, USA (1967); M.W.
15  Ranney, Ed., “Lubricant Additives”, Noyes Data Corp., Park Ridge, NJ, USA
(1973); M.J. Satriana, Ed., “Synthetic Oils and Lubricant Additives, Advances
since 1977, Noyes Data Corp., Park Ridge NJ, USA (1982), W.C. Gergel,
“Lubricant Additive Chemistry”, Publication 694-320-65R1 of the Lubrizol
Corp., Wickiiffe, OH, USA (1994); and W.C. Gergel et al, “Lubrication Theory
20 and Pra_ctice” Publication 794-320-59R3 of the Lubrizol Corp., Wickliffe, OH,
USA (1994); and in numerous United States patents, for example Chamberlin, III,
US 4,326,972, Schroeck et al, US 4,904,401, Blystone et al., U.S. 5,356,546 and



20 and Practice" Publication 794-320-59R3 of the Lubrizol Corp.,

Wckliffe, OH, USA (1994); and in nunerous United States patents, for
exanpl e Chanberlin, 111, US 4, 326,972, Schroeck et al, US 4,904, 401,
‘Bl ystone et al., U S. 5,356,546 and WD 98/ 05741

PCT/ US97/ 14028 Ripple et al, US 4,981, 602. Many such additives are
frequently d¥O%O4rom carboxylic reactants, for exanBFHUSHHEMGS
esters, anhydrides, |actones, and others. Speci fic exanpl es of
connnnly used carboxylic conpounds used as internediates for preparing

| ubricating oil additives include al kyl-and al kenyl substituted 5

aromtic - REPEANNGY £88LE0R Wind bnchdeiivel ds et ey Bonl

car boxylic corqamoxglﬁc maetams for éxample pacids, esthis|, ahipdeides, dictétles, and &h&34 435;

Norman et al, US LeSuer et al, US 3,454,6 607, and Rense, US
3, 215, 707. pecific °mRﬁﬁ$19f eoprumenly used caphoxylie gpmpeunds, yied %nnm iates
preparation offol Ubkeh tlh:#%l gg@*ﬁ V&snfdan f‘arﬁhl t he
anount of chlori ne pre ent tlen on es Eﬁ(? am)ulxgtii t he

total weight ofuceihie acmsamiemludndeﬂ Delyohfmrmhmuitedsqamvl;c acids, drematir ri ed

over into the %bg&(eﬁl c#ﬁ#vat. vw%ﬁl c{}eazggéed as_.an addltlve For

a variety of reasbns ¥ %ﬁﬂ 'Q‘Sla

regul ati on, andkscribed moME&ﬂﬂtdw ef afsU8s4 12314%,4352dl!l§hﬁ3h Bﬁ%l bmsnsrmklsrm;
efforts to regﬁge orpirgvg mnate 15 chlorine from addi tives designed for
use as lubric Adaft60V.cand Renge, HY 132415,707. of chlorine content in
5. 556, 552: 5, 370, S08Y RORE oM IR e @%é"?*%“"ﬁ of nipricaip | 1%
i's desirablle twdpwwcmmmwneorwm the apivuot ofichlorineepresent isdfiert onlgs and

:‘Ete?;me,dl ates \H:?)?fx%%.lh %““@ Sﬁﬁ M‘g f*g]ﬁffﬁpe u?e | % I UB” mnts t@tnd 283 and

product's pr epas estried overoiitd the caﬁmxﬁwm&wme@ﬁcmddedﬁéd ¥Pan AERAW)I oy Neet
t hese requirenents. B.B. Snider and J.W van Straten, J. Og

Chem, 44, 35e7vasicty of reaspys, including enyironmental Faasqns, EovseMEns f?ﬁ“&ﬁ?&ﬂe@%y t he
Fact 1 on of i oh¥hS1e iy s b35Sl A To00 5 URTCS.
car bonyl - el rebiarinedrem addiaadieSIgn@I fpousd ast lgbricnet or fuel additives. The matter
of chlorine content in additives is discussed in numerous patents including U.S.
patent nos. 5, 356,552; §,370,805; 5,445,657 and 5,454,964. '
Accordingly, it is desirable to provide low chlorine or chlorine free

additives and intermediates useful for preparing them for use in lubricants and
20 fuels. _
The present invention provides an improved process and products prepared
by the improved process and derivatives which meet these requirements.
B.B. Snider and J.W. van Straten, J. Org. Chem., 44, 3567-3571 (1979)
describe certain products prepared by the reaction of methyl glyoxylate with
25  several butenes and cyclohexenes. K. Mikami and M. Shimizu, Chem. Rev., 92,
1021-1050 (1992) describe carbonyl-ene reactions, including glyoxylate-ene
reactions. D. Savostianov (communicated by P.Pascal), C.R. Acad. Sc. Paris,
263, (605-7) (1966) relates to preparation of some a-hydroxylactones via the
action of glyoxylic acid on olefins. M. Kerfanto et. al., C.R. Acad. Sc. Paris,
30 264, (232-5) (1967) relates to condensation reactions of o-o-di-(N-morpholino)-



reactions. D. Savostianov (comruni cated by P.Pascal), C.R Acad. Sc. Paris,
263, (605-7) (1966) relates to preparation of sone [err]-hydroxyl actones

via the action of glyoxylic acid on olefins. M Kerfanto et. al.,

'‘C. R Acad. Sc. Paris, 264, (232-5) (1967) relates to condensation
reactions of r]-di- (N norpholino)-

2 [9@’%@%’8&7111 (R merpnotine) PCTUS A28
PCT/ US97/ 14028 acetic acid and glyoxylic acid with olefins. B.B.
Jarvis et al, Synthesis, 1079-82 (1990) relates to reactions of
oxocar boxylic acids with olefins under acidic conditions to give

[err]-hydroxy buscetiockeid tand glyoxylic acid with oleffise! B.BC Oaivisi éti al OSyraibisis| 1679-82
thereof are 5 described in nunerous patents

i nprove the perf nc
i ncl udi ng t he fom tehhit cgactions of execarhpxylic acids with olefins under acidic

AL v 095

4,564, 460 10 SUNRMelEY comtainisg isIEINES| @ improve the perKirmapseeshereof are
presence of an aeeerelif RERSR RBHE i bR b btepor

organl c sul foni c. aci ds, 4b‘¢1 ,820pol yaci ds, Lew 5,335 2/ and m neral

?CI df, 15 f tgA)Z;WsE on]e ol efinic p@gg)gwnd containing at
east one group o e err

and (B) atyg 5@@%0 one carboxylic rse%tscst?a?r?t selected from

t he group 10 consi sting of corrpounds of the formula

SUMMARY OF THE INVENTION
The present invention provides a process comprising reacting, optionally in
the presence of an acidic catalyst selected from the group consisting of organic

sulfonic acids, heteropolyacids, Lewis acids, and mineral acids,

15 (A) at least one olefinic compound containing at least one group of
‘the formula
N, L '
C=C-CH - (1))
7 I - and

(B) at least one carboxylic reactant selected from the group
consisting of compounds of the formula
R’(l)
R’—(lt—(R‘) —C(O)ORS V)
20 R’0
wherein each of R’, R® and one R’ is independently H or a hydrocarby] group and
the other R” is a hydrocarbyl group, R® is a divalent hydrocarbylene group, and n
is 0 or 1, in amounts ranging from 0.6 moles (B) per mole of (A) to 3 moles (B)
per equivalent of (A).
25 Products prepared by the process and derivatives thereof, e.g., with
amines‘. basic metal compounds, alcohols, etc., are also contemplated.
Also provided are additive concentrates for preparing lubricating oil and

fuel compositions, lubricating cil compositions and fuel compositions.



[err] 20 wherein each of Rlerr], Rerr] and one Rerr] is indently H

or a hydrocarbyl group and the other Rlerr] is a hydrocarbyl group,
Rlert] is a dival ent hydrocarbyl ene group, and n is O or 1, in anounts
‘ranging fromO0.6 noles (B) per nole of (A to 3 lr)ml e?] (B) pe;I

equi val ent q A . 25 Products prepare y the process an

dgri vati ves {vﬂé'?’éﬁ“ with ampneg basic netal cdtfpiuHtdd40s

al cohols, etc., are al so contenpl at ed. Al so provided are
additive concentrates for preparing lubricating oil and fuel

conpositions, lubricating oil conpositions and fuel conpositions.
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PCT/ US97/ 14028 DETAILED DESCRIPTICN OF THE PREFERRED EMBODI MENTS
As used herei i : ( 0 \¢orocarbon

based"” nean t hat th bei desgrl bed has preom nantly hydrocarbon
character within th‘gsg%’at@ dgg Yﬂf@?ﬂﬂ’% “Rydreearbyl jon fhy B@ﬂthat

are pur el A e tHen u&ﬁﬁ b Eﬁgd&%hm mhx & bon
and hydr ogen. UasaydThey may al glgﬂ?nc de gr oups C al ni ng rocar bon

at om cont aisi neharacter wighis tthe gomtext off thig dnventidn. c ITiese imdudal ghmnpd hﬁt are
predom nantly chara ter f the ro egléc bstituents
may i ncl ude hallu%gl&%%g& , that gs, tgﬂ'e%n “T!gﬁ g ﬂaﬁ dFe8FRcont ai n
hetero atons. Pyt m&eab@tmémd@tgi&@s\ﬂbédtmbﬁgaﬁ&ﬁnﬁﬂéca%n atom containing
substituents or atoms which do not alter the predominantly hydrocarbon character
of the group. Such substituents may include halo-, alkoxy-, nitro-, etc. These

10 groups also may contain hetero atoms. Suitable hetero atoms will be apparent to
those skilled in the art and include, for example, sulfur, nitrogen and oxygen.
Therefore, while remaining predominantly hydrocarbon in character within the
context of this invention, these groups may contain atoms other than carbon
present in a chain or ring otherwise composed of carbon atoms.

15 In general, no more than about three non-hydrocarbon substituents or
~hetero atoms, and preferably no more than one, will be present for every 10
carbon atoms in the hydrocarbon, hydrocarbyl or hydrocarbon based groups.
Most preferably, the groups are purely hydrocarbon in nature, that is they are
essentially free of atoms other than carbon and hydrogen.

20 Throughout the ' specification and claims the expression soluble or
dispersible is used. By soluble or dispersible is meant that an amount needed to
provide the desired level of activity or performance can be incorporated by being
dissolved, dispersed or suspended in an oil of lubricating viscosity or in a
normally liquid fuel. Usually, this means that at least about 0.001% by weight of

25  the material can be incorporated in a lubricating oil or normally liquid fuel. For 2
further discussion of the terms oil soluble and dispersible, particularly “stably
dispersible”, see US Patent 4,320,019 which is expressly incorporated herein by
reference for relevant teachings in this regard.

As noted hereinabove, provided by this invention is a process for

30 preparing low chlorine or chlorine free compositions useful as low chlorine or



those skilled in the art and include, for exanple, sulfur, nitrogen and
oxygen. " Therefore, while remai ning predom nantly hydrocarbon in
character within the context of this invention, these groups nay
.contain atons other than carbon present in a chain or ring otherw se
conposed of car t ons In general, no nore than e
non- hydrocarbdﬁ &ﬁﬁ@lltuents or hetero atons, and prefegg§ﬂ§$ﬁ%m%§re
than one, will be present for every 10 carbon atoms in the

hydr ocar bon, hydrocarbyl or hydrocarbon based groups. Most preferably,
the groups are purely hydrocarbon in nature, that is they are

essential ly freqhpfing! f85 Rlaifves {4 tabRAMEA" for) PrpAARE suth additives for
Throughout the specification and claims the expression soluble or

di spersi bl e i s UJshritatifiyoid endfiekbcompositionssr si bl e i s neant that an anount
needed to ol de the desired | evel of activity or performance can be
I ncor por at ed by&&gﬁﬁfﬂm di ssol ved, dispersed or suspended in an oil of

| ubricating viscosit Ynohe eftbédiment, tRtOpréSent fnvehsioti feldtésclo a Piotads! domprising
nmeans t hat at | east about 0.001 %b wei ght of 25 the mat eri al can be

i ncor por at ed i n T82ctingy PRIiOPAllYyingthe er acidic cafalyst; sedactedrfzom the group
furt her di scussi t bﬁ&%{g lewid| hﬁ?&' ri
"stably di s‘%{ekrlgsil &eo glﬁg&l’h@"&atent gaﬁ%&a/hl chplagidseggdtes yIﬁ Y
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PCT/ US97/ 14028 chlori r'reC_fég dditives and internedigtes for

pr epari ng s%)h additives for - icating oil and fuel c@}rposi tions.
The Process I n one errbodl ment, the present invention relates to

a process conpr |a§1‘ng 5 reacting, optlonally in the presence of an acidic
catal yst selected from theB)gapueast one carboxylic reactant selected from the group

consisting of compounds of the formula
lvﬁ)
R"'—(IZ—(R‘),—C(O)OR’ (44
- RO
15  wherein each of R®, R® and one R’ is independently H or a hydrocarbyl group and
the other R is a hydrocarbyl group, R? is a divalent hydrocarbylene group, and n
is 0 or 1, in amounts ranging from 0.6 moles (B) per mole of (A) to 3 moles (B)
per equivalent of (A).
Reactants (A) and (B) may be present at.the outset of the reaction. Under
20  these conditions, all of (A) and (B) may be present at the same time; however, it
has been found that improvements in yield and purity of the product arising from
the reaction of (A) and (B) are often attained when the carboxylic reactant (B) is
added to the olefinic compound (A) either portionwise or continuously over an
extended period of time, usually up to about 10 hours, more often from 1 hour up
25 1w about 6 hours, frequently from about 2 to about 4 hours.
Optionally the process may be conducted in the presence of a solvent.

Well known solvents include aromatic and aliphatic solvents, oil, etc. When a



consi sting of organic sulfonic acids, heteropolyacids, Lew s acids, and

m ner al aci ds, (A) at |east one olefinic conpound
containing at | east one group of the formula [err] and

'(B) at |east one carboxylic reactant selected fromthe group

consi sting of ounds of the formula [r

wher ei n each%, Rlerr] and one Rlerr] is mdependerﬁ‘F{/"?W']éM
hydr ocar byl group and the other Rlerr] is a hydrocarbyl group, R err]
is a dival ent hydrocarbyl ene group, and n is O or 1, in amounts

rangi ng fromO 6 rml es (B) per nole of (A) to 3 noles (B) per

equi val ent of mogi? W Y t he
out set of the reactron Uﬁ]g'e gft ese I ons, Hﬁa;%gaxp%e and (°B) may

be present at effest.sane tine; however it has been found t hat
I mprovenents in yield and puri t duct arr |ng from, t he
reaction of (A) angllh(e g &’é 'fcé?%n@cfg ca&r%mlﬁg setant (B)
i's added wellt Bowal Qido&b? :ﬁcimeetdnk&é R§lehé, Oeyérélﬁxﬁie etc.

ex

continuousl over an ended peri od of tine, usual |y up to about 10
hours, of €xclohexaneis prefuredup 25 to about 6 hours, frequently from

about 2 to about 4 i . 1 e
conducted in the presence &F“‘é ven?ﬂfltﬁmgfe Ic%gwggﬁb%sﬁilﬁ@l ude

aromati ¢ and diatghhrasdtion ©p carei adde@di'qpvrdie(m mwWiered énto a reactor over a period of
gCT/ Us97/ 1 402\4\%38/ oSIZxéalred to glyoxylic acid and homologs thercof the acetals, ketals,
hemiacetals, and hemiketals, and especially the esters, are more miscible with the
10  olefinic compound owing to the lower polarity thereof éompared to a carboxylic
acid such as glyoxylic acid. Furthermore, the absence of wiﬁer in the carboxylic
reactant (B) makes mixing with the olefinic compound easier than mixing of
glyoxylic and the olefinic compound. However, it is still important to insure good
mixing especially in largé scale synthesis.
15  The Catalyst
The process of this invention is optionally conducted in the presence of an
acidic catalyst. Acid catalysts, such as organic sulfonic acids, for example,
paratoluene sulfonic acid, methane sulfonic acid and sulfonated polymers such as
those marketed under the trademame Amberlyst. (Robm & Haas),
20  heteropolyacids, the complex acids of heavy metals (e.g., Mo, W, Sn, V, Zr, etc.)
with phosphoric acids (e.g., phosphomolybdic acid), and mineral acids, for
example, H,SO, and phosphoric acid, are useful. The amount of catalyst used is
generally small, ranging from about 0.01 mole % to about 10 mole %, more often
from about 0.1 mole % to about 2 mole %, based on moles of olefinic reactant.
25  (A) _ The Olefinic Compound
The olefinic compound - employed as a reactant in the process of this
invention contains at least one group of the formuia >C = E-—-:CH (I) and has the

general formula

®RHR?) C=CRHCHRRY) ()



sol vent is used, the node of conbining reactants does not appear to have
any ef fect. The process may be conducted in the presence
of an azeotropi ng sol vent. Vel | known azeotroping sol vents include
‘toluene, xylene, cyclohexane, etc. 5 Cyclohexane is preferred.

Reactant (B) gRjosh@r4ri Xed With the ol efinic conpound all at pppRsPnewE 2
batch reaction or can be added dropwi se or netered into a reactor over a
period of time. Conpared to glyoxylic acid and honol ogs thereof the
acetal s, ketals, hem acetal s, and hem ketals, and especially the
esters, are nore mscible with the 10 .ol efinic conpound owing to the | ower
pol arity ther eokhereineaciedf Rb sndcRY i8p independently, hyaicges of a H@rapaton baked aci d.

Furthernmore, the absgnce ofc water §n the carboxylic react ant (B). nakes
mi xing with thegfa%fg?ﬁi'é’f nBo MR ol s independently hydragenr a hydrocgripg,bassd: and

the olefinic CW' £ 8éast bite rdchrbod ik Ceonfhitihg

m xi ng especially i %gﬁgﬁcgﬁb%ykh?hﬁygfs. 15 Théél t%l yst e 7
process of thi sathopatamss These alefinicoenmpopndsare diversd in mattee presence of an
acidic catalgyst. Aci st such as .organj ¢ sul fqnic acids, fo
exanpl e, J par at 0 ‘@ﬂ@%l@%ﬁﬂ ipg 8*?@“?3?‘?‘8&?’5 %c'l’%a:?ﬁ‘ﬂ"&d
sul fonat ed pol VitrpiestsSthe Mpefiéral requirednbids Get foRhKRéreilaboveORE () 8nd do&damame
Anberlyst[err] (Rohm & Haas)l, 20 het er opol yaci ds, the conpl ex aci ds of
heavy metal s (&oBRin agy fymctiopal gpoups (e.gq¢ primary of spgondaryhamises)r wonlds
(e.g., phosphonpb#bd @itRGi icHeR@id! Bjci f : ““ﬁiﬁﬁm
Herr]SOerr] and phoggﬁg!#}:mgm 1c are l‘Ese 'ulﬁ§%le8{§ﬁglﬁnt catgr sbte used
is gener alterynigaiwldfins, bevg olefing havingio HzC=C @ouppbr imernal aléfinst Usfutol e %
nore often m.about .0. 1 | e %t o.about | e % bas on | es of
ol efinic react é’r\{ﬂ“?“zggm?%“"’ﬂﬂ : VE APoFe (then, one, plgfnic Son&, L€, TeyTIREY dfef i ni c
conpound enpl oydighe§triendsCae! Mbstiofteh Ny Uré® aRMS-ofifinid) Examples ind}@8 tini?

contains at |east _one group of the fornula [err] and has the gener al
fornmul a «-olefins, Cis- or trans- disubstituted olefins, trisubstimted olefins and

gR[e”])(R[e”]té&iﬁi(s%ﬁéd"clléﬁxﬁ'ﬂ(R[e”])(R[e”])) (1)

When (A) is a monoolefinic, one mole of {A) contains one equivalent of -

The

15 C=C; when (A) is diolefinic, one mole of (A) contains 2 equivalents of C=C
bonds; when (A) is triolefinic, one mole of (A) contains 3 equivalents of C=C
bonds, and so forth.

Aromatic double bonds are not considered to be olefinic double bonds
within the context of this invention.

20 As used herein, the expression “polyolefin” defines a polymer derived
from olefins. The expression “polyolefinic® refers to a compound containing
more than one C=C bond.

Among useful compounds are those that are purely hydrocarbon, i.e., those
substantially free of non-hydrocarbon groups or atoms, or they may contain one or

25  more non-hydrocarbon groups or atoms as discussed in greater detail herein.

In one embodiment, the olefinic compounds are substantially hydrocarbon,
that is, each R group in (Il) is H or contains essentially carbon and hydrogen. In
one aspect within this embodiment, each of R', R?, R’ and R® is hydrogen and R®
is a hydrocarbyl group containing from 7 to about 5,000 carbon atoms, more often

30  from about 30 up to about 200 carbon atoms, preferably from about 50 up to about
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PCT/ US97/ 14028 wherein each of Rlerr] and Rerr] is,

i ndependent |y, hydrogen or a hydrocarbon based group. Each of Rferr],
‘Rerr] and R err] is, independently, hydrogen or a hydrocarbon based
group; pref e‘{,&%& | east one is a hydrocarbon based group containi ng at

| east 7 atoms. These ol efini ¢ compounds are diFfEfESRY1482%5¢ ure.
5 Virtually any conpound containing an ol efinic bond may be used
provi ded it meets the general requirenments set forth herei nabove for
(I'1) and does not contain any functional groups (e.g., primary or

secondary am tarbbis ul agﬂ' L SR e r y] 1 eact ant
(B). Useful oFg(f;i nic %‘%buﬁldpsm% e b s ?ﬁéﬁﬁﬂﬁéﬁ’ ?#gf&l%ﬁg, Hdc% ,lgol efins
having a H[ er hydvogengrRujs, Hoor ianlowen alkyb|geéup) sespediatlyumethl, sideftiengroup
conpounds may e than on lefinic hond,_ i.e,, they my be

di enes, tri enggﬁ@?@s NB 3 EW?MW%FWS-MH &% about, X000 earbpac| ude

| i near hiofns) midre typically Gedin t -¢0y Ol ' afthntf §
trisubstituted ol ]efi ns and R &?Ee”tnr?';;163711‘1i s?%ﬂ%mo@%s. > préferably

Wien (A) i3 afmem¥um:toiabput 10§ carbonjatomsi (A) contains one equival ent of 15

C=C, when (A is dj | U, . tains.2 eqyival ent,s of C=C
bonds; when (A) is@%%’nﬁn@w&% %l{‘%&@o SHmS 3the CXPEESFION 5 of
Cc=C bonlkbwerthsvitho“alkyl?,h“alkenyl”, etc. means Alroupst havingom W Ffe@n erbas € Not
considered to _be olLefinic dou Ieé}lﬁg’nds . wthin the context of this

i nventi on. 202oms, for example, methy}, ethyl and alf dsomers efpiopi. byl Ransfi hexylief | nes

a pol yner der anthkptyl, ethyiémbatyRhe e, The expression "polyolefinic" refers
to a conpound cont ai ni ng _nore than one C=C bond. Anong

useful cofPounds alncanothies embodiment; engoon mpsg ofythe Bcgrounsipresentcin, (AN dsan

substantially s = Ryl t or they may contain
one o 25 OUPaRE sl YhichAE naf sl BtohiBgy. Sk gVl ol ot et e
detai | her ei nbe groups such as carboxylicacidyresteli, amide, silt\dnélhdihg Binfhonfomm QuiiAs ar e
substantial ly dr.acar bon, . that is, each Rgroup in (Ill) is Hor
contai ns esse W%r‘?ﬁﬁ’%ﬂﬂ'ﬂd‘ﬁ‘ clfrtiafy, amino, nitro, alkali metal\mpareapte t hi s
enbodi ment, eashtheflikel Fhistratival ¢ i [ ind d

tivl 6f 61Lfm8[&fngabmm6kfn;ﬂo Edrtdining ST ?Rgff, afd

Rl err] is a hydrocarbyl group contaihing m 7 to abou
atons, motd oyl gleate; olnig a@guﬂ&de@pedxmcammtom digl, blinoleic okl and

preferably f r%@ﬁﬁ%f,%d% fi, about

Preferably, the hydrocarby] groups are aliphatic groups. In one preferred
embodiment, when an R group is an aliphatic group containing a total of from
about 30 to about 100 carbon atoms, the olefinic compound is derived from

20  homopolymerized and iliterpolymerized C,.1s mono- and di-olefins, preferably 1-
olefins. In a preferred embodiment, the olefins contain from 2 to about 5 carbon
atoms, preferably 3 or 4 carbon atoms. Examples of such olefins are ethylene,
propylene, butene-1, isobutylene, butadiene, isoprene, 1-hexene, 1-octene, etc. R
groups can, however, be derived from other sources, such as monomeric high

25  molecular weight alkenes (e.g. l-tetracontene), aliphatic petroleum fractions,
particularly paraffin waxes and cracked analogs thercof, white oils, synthetic
alkenes such as those produced by the Ziegler-Natta process (e.g., poly-(ethylene)
greases) and other sources known to those skilled in the art. Any unsaturation in

the R groups may be reduced by hydrogenation according to procedures known in

30 the art, provided at least one olefinic group remains as described for an.
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PCT/ US97/ 14028 100 carbon atons. |In another aspect of this
enbodi nent, each of Rlerr] and Rlerr] is hydrogen, Rerr] is Hor a
‘l ower al kyl group, especially nethyl, and the group -

(CH R err]) (R | s a hydrocarbyl group containing from

5, 000 car bon &b%a%szorm, nore typically fromabout 30 up to%fgg{ls?%gdg%a
carbon atom preferably 5 from50 up to about 100 carbon atons.

As used here, and throughout the specification and clainms, the expression

“lower” with "alkyl", "alkenyl", etc. neans groups having 7 or fewer carbon
atoms, for exanple, KPddeyprefefred embodithend, lat 16&SBRSRGE defi®dd fromPpblyButenieent vl ,
hexyl and heptyl, ethyl ene, butylene, etc. 10 I n anot her

enbodi ment, onet®t isyolymaers tafCRolefipspinclyding o krbutere, (3-buteng gnd risobutylenc.
: 4i cal : ) h :
organi ¢ radi cal ik Cldrived Bk gmlgﬁxg['o‘g‘gﬁg%mh#%ﬁml oh ain or

may be groups such as ca Cc ac ester, udi ng
anmoni um .am neln another spneferred aimbediinent, Reisaderived \frbow polyptdpylehe. tIaranbthey
amno, nitro, alkali .metal .nercapto . dth i ke, . I'llustrative of
olefinic con%ouﬂﬁg‘r’(efll Fﬁ"gm' néf Mﬁ%?ﬁ%s‘%’%“?gpm nfﬂfﬁﬂrl e,
oleic acid, 2-dpgRaRediykne-c26lefla-diRaé ﬁél?mﬁg?b?peéihl@hﬂké?wﬁ&bﬁ t80 diene is a
efer

esters thereof, and the |ike. . r ably, the hydrocar byl
groups are al i ppeireaniugetsd diene, Represeniative of such polymers aneitheiethylenc-proppienein R

group is an ali ' ﬂ;& talnhng f R A to
about 100 car boﬁgbgmrgét e’gﬁ{e&fq% éé}lgg?repr%%rg&?gfcge“ vetad r-o%%ﬁﬂeﬁg.
horr:c)pol %lmeri zedtradedamelnbfp_rqml}plmy; a'lihnhpi{lf er mgolamhraweightf @ftf.ﬁdteﬁ?ly?;rs may Ca
preferably 1z olefins. In.a preferred. enhodi pen e ol efins contain
Prom 2 o abbut v exfb i rangs] b ol srEreERy 3o A0 bavink minber avirage
Exanpl es of suc i DS. t\h ne pyl.e ut ene-

i sobut yl ene, bu@g%lle?l&lg%gﬁﬁe, n%g?ghgboui%@@tuéntg%eq@, rat1)'ly ab@%ups
can, however, br00d&r about 10[000) oftére frofp abicie OO StoCdbotss 2/S000NRT bfie preférretb

nol ecul ar wei ght al kenes (e.g. 1-tetracontene), aliphatic petroleum_

fractions, emboditneny) thel plefinriafdni ethylenepropylénedisnk eetpolymen davinpeMepf |

white oils, syniheti nes. s s _those, pr,od by, t he .

Zieql er- Nt t o prEe drom shpul S RC Sncht' B 008 bl BT Ho" ek gt

sources kno¥h taretiheladedsithdrgettie ITrilénk® polymers\arketedoby ikl Uaitoyal Company,
Middlebury, CT, USA. Also contemplated are polydiene polymers, those

prepared by polymerizing dienes. .
Ethylene-alpha " olefin copolymers and ethylene-lower olefin-diene
terpolymers are described in mumerous patent documents, including European

20  patent publication EP 279,863, Japanese patent publication 87-129,303 and the

following United States patents:
' 3,598,738 4,357,250
4,026,809 4,658,078
4,032,700 4,668,834
25 4,137,185 4,937,299
4,156,061 5,324,800
4,320,019 '
¢ach of which is incorporated herein by reference for relevant disclosures of these
ethylene based polymers
30 A preferred source of hydrocarbyl groups R are polybutenes obtained by

polymerization of a C, refinery stream having a butene content of 35 to 75 weight

percent and isobutylene content of 15 to 60 weight percent in the presence of a

9



the R groups may be reduced by hydrogenati on according to procedures known
in 300 the art, provided at |east one olefinic group remai ns as descri bed

for (I11). 8 WO
© 98/ 05741 ' .

PCT/ US97/ 14028 In one preéferred enbodi nent, mﬁ%one R

I s derived gwuﬁmybutene, : that is, polyners of C[e?&# S,

i ncludi ng 1-butene, 2-butene and isobutyl ene. . Those derived from

| sobutyl ene, i.e., polyisobutylenes, are especially preferred. In

anot her preferred enbodi nent, Ris derived from pol ypropyl ene. |In another
5 preferred ' | r Ve r yl epe- al ef i ol ynmers,
i ncl udi ng et hy en%ﬁﬁ?ﬁl@%ﬁgd‘%%o%?@? Agsg%gﬁatﬁﬁgoﬁ OSeﬂﬁeerei n
the di ene i s polybutenes eoftaimOpedfiinastlyd (gredter Eﬁﬁrmmmtdtﬂerepéa@FQihiﬁW ynmers
are the et hyl,enh%-g?rop | ene | copol yners and et hyl ene- propyl ene-di ene
terpol yners nisotugHene Mé“’frq‘?@??@élﬁ“ﬂ?n tradenane by the Uniroyal
Conpany. Mol ecul ar wei ghts of such pol ymegg may 10 vary over a wi de range,

but especially preferred are those having ndnber aver age nmol ecul ar
wei ghts ([err]) ranging from about BGﬁIbp{bo 20, 000, preferably about

700 to about 10,000, often from about 900 about 2,500. In one preferred
enbodi nent, the olefin is an ethyl ene- progﬁgene- di ene terpol yner having

[err] 57 %@ﬁo@ﬁﬁéﬁeﬁl&%ggi&ggy enedishitiic, 3hat00 thef dofifdint Butdhe Fninic 2, 000.

Such materials 15 are inclu nong the Trilene[err] polyners marketed by
the Uniroyal wadpsnpolecule. M ddl ebury, CT, USA. Al so contenplated are

B hyl ene-al pha of ien O8AS, compothd 1878, o pRRoleRE by & e of
terpol yners aisemete seherdip drom abowte5® percestt onabotb GGnpertent are) edisobstigatédir opean
2o Phec™ Pk St v ol M58 2% S0l S LGS LRl 02
10 from about 30 to about 200 carbon atoms, more often from about 50 to about 100
carbon atoms, usually aliphatic carbon atoms, and the other two substituents are
lower alkyl.
When the olefin is a tri-substituted olefin, it frequently comprises a mixture
. of cis- and trans- 1-lower alkyl, 1-(aliphatic hydrocarbyl containing from 30 to
15  about 100 carbon atoms), 2-lower alkyl ethene and 1,1-di-lower alkyl, 2-(aliphatic
hydrocarbyl containing from 30 to about 100 carbon atoms) ethene.

In one embodiment, the monoolefinic groups are predominantly vinylidene
groups, i.e., groups of the formula
cH,=¢
20  especially those of the formula
-CH, C= CH,
dn,

25  although the polybutenes may also comprise other olefinic configurations.

In one embodiment the polybutene is substantially monoolefinic,
comprising at least about 30 mole %, preferably at least about 50 mole %
vinylidene groups, more often at least about 70 mole % vinylidene groups. -Such
materials and methods for preparing them are described in U.S. Patents

30 5,071,919; 5,137,978; 5,137,980; 5,286,823 and 5,408,018, and in published

10



3,598, 738 4, 357, 250 4,026, 809

4,658,078 4,032, 700 ' 4,668, 834 25

4,137,185 4,937, 299 . 4,156, 061
- 5,324, 800 4, 320, 019 each of which is

i ncor por at ed Eﬁg loB;4py reference for rel evant disclosures of pé&figssinaczs

et hyl ene based polyners 30 A preferred source of hydrocarbyl groups

R are pol ybut enes obt ai ned by pol ymeri zation of .a C4 refinery stream

having a butene content of 35 to 75 wei ght percent and isobutyl ene

content of 15 to 60 wei ght percent in the presence of a

9 VEAropdadopdtént application EP 646103-Al1, each of which is express!

PCT/ US97/ 14028 Lewﬁgpacid catal yst such as aIuninun1triéLIo?ide or

boron trifl uor iigeorpauated derein by seferenca. e They awgrrommerpially availahle: for exgmple or
than 80% of tQiler :€RGALAaRs mmpcnm&ia@gwtﬁﬂsoﬁaﬁméeng units of the

configuration err| -5

These pol ybut enes arie ongEmbodinentyothe allefinio) compaundt is i 2 polyelefin comprisinp @  one

olefinic bond per. nol ecul e. The ol ef i.ni c.conpound. bay be a
pol yol ef i n ComPIRGIT PFisomsTsy oL legpt about 5PF, by -weight ot the Wam'%ﬁy
percent to abouUkehésBEfHeToimag e tri-substituted ol efi ns wherein one

substituent contains from2 to about 500 car bor), atons, often 10 from about
30 to about 200 carbon atons, norH;@ft CERMCHEMBIY 50 to about 100

wherein RS is H or lower alkyl, preferably methyl.
As is apparent from the foregoing, olefins of a wide variety of type and of
10 molecular weight are useful for preparing the compositions of this invention.
Useful olefins are usually substantially hydrocarbon and have number average
molecular weight ranging from about 100 to about 70,000, more often from about
200 to about 7,000, even more often from about 1,300 to about 5,000, frequently |
from about 400 to about 3,000. Lower olefins such as those containing from
15 about 7 to about 30 carbon atoms, for example, octenes, octadecenes, mixed
olefin, such as Cg,; linear olefins, are useful. Linear alpha-olefins containing
from 7-100 carbon atoms, preferably from 8-50 carbons and offer from 8 to about
28 carbon atoms are useful.
Specific characterization of olefin reactants (A) used in the processes of
20  this invention can be accomplished by using techniques known to those skilled in
the art. These techniques include general qualitative analysis by infrared and

determinations of average molecular weight, e.g., M,, number average
molecular weight, and M,, weight average molecular weight, etc. employing
vapor phase osmometry (VPO) and gel permeation chromatography (GPC).

25 Viscosity average molecular weights (M v) have widely been used in

polymer chemistry as approximations of weight average molecular weights. The

value of Mv is close to that of Mw. The magnitude of the three average

molecular weights are:

Mw > My > Mn

11



carbon atons, usually aliphatic carbon atons, and the other two
substituents are | oner al kyl . Wien the olefinis a
tri-substituted olefin, it frequently conprises a m xture of cis- and
trans- 1-lower alkyl, 1-(aliphatic hydrocarbyl containing from30 to 15
about 100 carbon atoms), 2-lower alkyl ethene and 1,1-di-I ovver al k

2- (al i phati WOOSIL, 4 ocar byl containing from 30 to about XFEF Mat ons)
et hene. I n one enbodi ment, the nonool efinic groups are

predom nantly vinylidene groups, i.e., groups of the formula

[err] 20 especially those of the formula -

[err] 25 alt hough t he ﬁE)om ybutenes may al so conprise other olefinic
configurati onsMvis calcula intrinsic WRROSHY-nent t he pol ybutene is

substantially nono vgng %@E b
preferably at | east out s%’fg(b dl%w nybfé@l}h‘g?o% tﬁrmre 0 en at
| east about 7&he1wxhty%f\a polymercwdngresse ihe vﬁccshy of a solvetitowlieal the polyniepshods

for preparing jhe re des ri be t ent 5,071,919; 5,137, 978;
5,137, 950; 5, Zwowed in e 8‘1‘8"‘%‘3’ ﬂp (foleiop s markedly gicater than

10 5 mAQARs Q&Mxﬂt Thxs is one of the striking properties which molecular

PCT/ US97/ 14028 Eur opean pat ent apfl | cat I on EP 646 03- Al, each of
whi ch is expr e¥eight compoundscpassess.at brinsia: ¥iseosity is of thickeniog coefficient of 2
comercially @f"!'& exanpl e under the tradenanes U travis (BP
Chem cal s) an?‘) S%S%.Fﬁ%ASF) I n one enbodi nent, the

ol efinic conpound |Suummldpni1etambe:elupitlawd regnptoy:@ protunﬁtndro%rhlfn i@y s,

0,
[ oast about SOUARY WapNe RLorkid RNERY LEnGRR AVE is userur ©F Helebmblng e ”

C(Rerr]) (10H( Rﬁ@iﬂﬂtiﬁﬁ%ﬁixﬂ&t&ﬁsﬁcs about olefinic bonds, and provides some details
regarding the nature of the substituents. More specific dcmils regarding
substituents about the olefinic bonds can be obtained by cleaving the substituents
from the olefin by, for example, ozonolysis, then analyzing the cleaved prbducts,
also by NMR, GPC, VPO, and by infra-red analysis and other techniques known

15 to the skilled person.
(B)___The Carboxylic Reactant
The carboxylic reactant is at least one member selected from the group
consisting of compounds of the formula
R’(I)
R’—?—(R‘).'-C(O)OR’ (V)

R’0
20
wherein each of R, R® and one R® is independently H or a hydrocarbyl group and

the other R is a hydrocarbyl group.
R®is usually H or an aliphatic group, that is, alky! or alkenyl, preferably
alkyl, more preferably lower alkyl. Especially preferred is where R® is H or
25  methyl, most preferably, H.
R* is a divalent hydrocarbylene group. This group may be aliphatic or
aromatic, but is usually aliphatic. Often, R* is an alkylene group containing from
1 to about 3 carbon atoms. The ‘n’ is O or 1; that is, in one embodiment R* is

present and in another embodiment, R? is absent. More often, R* is absent.

12



wherein Rlerr] is Hor |lower alkyl, preferably nethyl. As is
apparent fromthe foregoing, olefins of a wde variety of type and of 10
nol ecul ar wei ght are useful for preparing the conpositions of this
*invention. Useful olefins are usually substantially hydrocarbon and
have nunber a nol ecul ar wei ght rangi ng from about ut
70, 000, nore y‘?%‘r‘om about 200 to about 7,000, even #@sm‘g%ofrom
about 1,300 to about 5,000, frequently from about 400 to about 3, 000.
Lower ol efins such as those containing from15 about 7 to about 30 carbon
atons, for exanple, octenes, octadecenes, m xed olefin, such as Cerr]
[inear olefins, are wighik® isiyMtarthl,ids okl i ARRASY Biokf, often afgeddp /- 100
carbon atons, preferably from™8-50 Carbons and offer from3 to about

28 carbon at onscamntaining étom 1 to about 30 carbogatamns,i eftephiemch ¢ abouti Idncasbom| ef i n

reactants (A) u, I Ny t o] f & LS of “A,QB »

acconpl i shed byﬁﬁlgf'ngln[ g@]t%:’rques Eﬁ%‘\?mkt gstl Qﬁ%"é‘%ﬁge [ ncl%ﬂbg{lﬁ}a art.

These t echni quedefinad herdinajgnve Most after, R s Eer lowet lkyls especially metyt etinyd,

determ nati ons of agveraqge. nol ecul ar weight, e.g., [err], nunber average
wel grRFoPE 4 B}

nol ecul ar 1, weight average nol ecul ar weight, etc.
enpl oyi ng vapor CigaR® i HMBF ydrocdr¥yiOpréfefabBe H BE AR pikferably lower
chromat ography (GPC). 25 Vi scosity avérage m)lge_cul ar wei ghts

([err]) have wialkylyespeciailymetyl, ethyl, progydagdibutyk hthe etheryR7is pagferablyilower ons

of wei ght aver ' S : ue of [err] is close to
that of [err]. %%&%@&8@@#&@@@9&%%‘% ) nol ecul ar wei ghts
ar e: Examples of carboxylicareaciants>(B)[aee the hemidcetals|and hemiketals of WO

98/ 05741 . o .
PCT/ Us97/ 14tfg omega-oxoalkanojg pqidy such as glyoxylic apid And; kete plkapqic grids such g8

pyruvic acid, levulinic. acid, ketovaleric acids, and ketobutyric acids, and the
corresponding acetals and ketals, and numerous others. The skilled worker,
having the disclosure before him, will readily recognize the appropriate compound
of formula (V) to employ as a reactant to generate a given compound.

15 In a preferred embodiment, R® and one R’ are hydrogen and the other R®
and R’ are methyl. In this preferred embodiment, the reactant is represented by

the structure
”|
H—C~— _OCI‘Ig

OCH;
and known as glyoxylic acid methylester methylhemiacetal. It is marketed by
20 DSM Fine Chemicals.

The process comprising reacting (A) and (B) is conducted at temperatures
ranging from ambient up to the lowest decomposition temperature of any of the
reactants, usually from about 60°C to about 220°C, more often from about 120°C
to about 180°C, preferably up to about 160°C. When the reaction is conducted in

25  the presence of organic sulfonic acid or mineral acid catalyst, the reaction is
usually conducted at temperatures up to about 160°C. The process employs from
about 0.6 moles of reactant (B) per mole of olefinic compound (A), up to 3 moles
(B) per equivalent of (A). In one embodiment the process employs from about 0.8
moles (B) per mole of (A) to about.1.2 moles (B) per equivalent of (A), even more

13



Intrinsic viscosity is a physical constant of a polynmer. It is the neasure

of the ability of a polynmer to increase the viscosity of a solvent

whenh the pol yner is di ssolved in the solvent. The viscosity of the

- solutionis markedly greater than 5 that of the solvent. This is one of
the strikin roperties which high nol ecul ar wei ght conpounds possess.

Intrinsic vﬂgﬁvgg is a thicken?ng coefficient of a %BV#BP“PR

sol uti on. Structural details can be el ucidated enpl oying proton

and carbon 13 ((err]) nucl ear magnetic resonance (NVR) techni ques.

NVR i s useful for deternining 10 substitution characteristics about

ol efini c bond I t he ,natur e of the
substi tuents. %ﬁﬁg?&ng tqfas &@?rg &S p?%é’i?’%PﬁéAs %:’a{)@ﬁggp wa%ut t he
olefinic bond%qﬂﬁﬂeﬂeoW)al nednchuermdmgntthepmb@tmpl fhore thanfI.6mM t he
olefin by, for exa Ie, ozonol t hen anal yzi ng t he cl] eaved products,

al so by NWR, ml,e&v drom a raﬁF%EP"&'Flal Feactapt (& Wééﬂﬁr’ﬂ%s known
15 to the skig!sh h r | io The
carboxylic reagt ant gi WOéglsotﬁeg%o%e er Itsjse)i&éct egﬁ?agm thse gr(oBa

consi st i ngSof eqmmigunqts(zb)‘ anch preferably| from about 1.9 to about 2.1 moles (Barpe]r 20
wher ei n each . r n rr ndepend ntIy

hydr ocar byl %ﬂ@%ﬁdl’f (ﬂ g‘éﬂ@{;ﬂeﬁ(} if@a% %M 'Jﬁ% Wﬁfﬁ

Rlerr] is usu@bﬁeratkﬂ Qluridg Rlabtioadtdt Cmpderig, tehfp@iautr&s 19'4@1&@!&

preferably al kyl , rmre referably | ower al kyl. Especially, preferred S
where Rlerr] r&dueed Yot that3jds mmm%ﬂgstﬂlwon- or by purging witlhy er r |

is a dival ent y,qgrp%grgéﬂﬁqe group. This group nmay be aliphatic or
aromatic, but a?s us alsly al |zphat|c Oten, R4 is an al kyl ene group

cont ai ni ng%f rom  The progress of dhet reactionrdfdA) and (B) canrs folfowed by absertingt hat
et o R 0y Rl S, oo 6 i B B
12 appears at about 1710 cm™. The total acid number as measured using essentially
the procedure in ASTM D-664 (Potentiometric Method) or ASTM D-974 (Color
Indicator Method) is useful together with the infrared, keeping in mind that non-
15  acidic products (e.g., polyester products), those derived from non-acidic reactants
and condensation products such as lactones will not display significant acid
numbers.
These ASTM procedures appear in the Annual Book of ASTM Standards,
Volume 05.01, ASTM, 1916 Race Street, Philadelphia, PA, USA.
20 ~ As noted hereinabove, products obtained by the process of this invention
are provided. h
The following examples are intended to illustrate several intermediate
compositions of this invention as well as means for preparing same. Unless
indicated otherwise all parts are parts by weight, filtrations are conducted
25 employing a diatomaceous earth filter aid, and analytical values are by analysis.
The abbreviations GPC and VPO refer to gel permeation chromatography and
vapor phase osmometry, respectively, both procedures being used to determine
molecular weight. The abbreviation TLC-FID refers to thin layer chromatography
- using a flame ionization detector. TLC-FID is used to determine amounts of
30 unreacted olefinic reactant. Saponification numbers are determined using ASTM

14
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PCT/ US97/ 14028 When Rl err] is hydrocarbyl, it is usually an
al i phatic group, often a group containing from1l to about 30 carbon
“atons, often from8 to about. 18 carbon atons. I n another enbodi nent,
Rlerr] islo , Wherein "lower alkyl" is - defined¥€ﬂP§h ve.
Most of t en, 2?@?§+§%L H or lower al kyl, especially nethyl, ethyl, H?ﬁ@l
propyl and butyl. One R err] is Hor hydrocarbyl, preferably H
or al kyl, preferably |ower al kyl, especially methyl, ethyl, propyl and
butyl. The other R err] is preferably |ower al kyl, nost preferably

met hyl, ethyl, Pfoe&itre ©-99Ult)is 1o be understood mml?&fgfesca% A6ixintended to

reactants (B) are the hem acetal s _and hem ketals o onega- oxoal kanoi ¢

aci ds such as glispisithe scopeef the invensian:. o al kanoi ¢ aci ds such as pyruvic

acid, levulini c%@gt oval eric acids, and ketobutyric acids, and the

correspondi ng & d ketals, and nunerous others. The skilled worker,

havi ng t he di scl osur# reeetoprie charged with 250 @aris bi) polyisoptylene (GlissappESIRS0at e

conpound of formula (ﬁ to elrlwgl oy as a reactant to g]enerate a given
n

conpound. 155 BASF) having, M ,psbonte 100 and isentainingtabopy @5 rmolg rperasntctemmmal | ar e

hydrogen and th e r i erred

embodi ment .t o PEISRE giSpL 60 pas ety BB heunt S et heflobl GMIUR)

ggd kngwn as 9|Wmm%dqumétm&&ﬂfdﬁtetdaml IThese aeehdaiedwiﬂ:ﬂxi&ingmdeei( e;i by
DSM Fi ne em oS The process conprising reaciing (A

and (B) is cond.zzftt%ggéif% a0d A held gt tewperature {"‘éﬁé‘?‘ﬂg"ff%ﬁrﬁ‘?ﬁﬁ?g ifﬂpaﬁ% he

| owest deconposiitiip, 'RRERmE#E ihcrdilid 960°ChiRd held thér€ A l63dLS,; cdfiettflg!4/ from

about 60C to about 220[err]C, nore often from about 120C t o about

180[ err] C, R ef partsidistillatp, then fohd morellgwise eollecting (h2 partstdistillatgc {Tihe matesialsareiuct ed
in 25 th I | i ) id. th
eaction s H o84 t8ET W S bl NS (00RO 7ol BB ARt Pl |
The proce enpk; r n‘a!?aa?é) s o t r e of

ol ef Pni C iinpgﬁé\‘g}’% ,'ﬂflﬁx)m{t% rm%htle%&dl‘io WS&%%F@S%@Q:%‘%@%F%WH n one

enbodi nent the B.&6e<id38&npl oys from about O. nol es (B) per nole of

8
(A) to about 1.2 m (B) per equivalent of (A), even-nore
13 gxamnll&

15 A reactor is charged with 2088 parts of polyisobutylene (Glissopal 1000)
ha.virig ﬁ,, about 1000 and about 90% terminal vinylidine groups, 288 parts GMHA,
3 parts 70% aqueous methane sulfonic acid, and 0.1 pants silicone antifoam. The
materials are heated with mixing under N,, to 135°C and are held at temperature for 6
hours, collecting 85 pai-ts distillate. The materials are hwtéd to 145°C and filtered.
20 The filtrate has saponification number = 43.7, and contains 14.4% unreacted
polyisobutylene. |
Example 3-A
A reactor is charged with 650 parts of the polyisobutylene used in Example
2-A, 78 parts GMHA, 6 parts titanium isopropoxide and 0.1 part silicone antifoam.
25  the materials are heated, under N,, to 125°C and held at temperature for 6 hours while
collecting 32 parts distillate. The materials are filtered at 125°C. The product has
saponification number = 31.9, and contain 49.9% unreacted polyisobutylene.

15
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PCT/ US97/ 14028 of ten from about 0.95 noles (B) per nole of (A) to
about 1.05 noles (B) per ~equivalent of (A). dn another enbodi ment the
- process enploys nore than 1.5 nol es, preferably fromabout 1.6 to
about 3 noles of reactant (B) per equival ent of react re
often from WOIOF4L o about 2.5 noles of (B) per 5 equ%ﬂﬁ%’ugg(&
and preferably fromabout 1.9 to about 2.1 noles (B) per equi val ent of
(A). Renoval of distillate, either fromreactants or which is

generated during reaction, at noderate tenperatures is attainable enpl oying
reduced press .y splvent that aids in azeotropic distillation, or by
purging with an 1tnert gas such as Nerr]. 10 The progress of
the reaction of (AA mactor i3)cherged iwithf 350! marte obf tpplyiiobutylens (Glissopal (B38232)f r a- r ed
spectrum The absorption for -COOH carbonyl of the products . .appears at
about 1710 cnaying Mabout 3400 andi containing-sboyt 70wenle; pergent derminab sinyliding| | y

t he procedure j Pgt i ' ) . 9 | or
| ndi cat or Met ﬁ%@?éﬁli%%gﬁﬁ%? %ﬁ%gﬁ%ﬁﬁ@@%@pﬁquﬁ nd
]Ehat non- $5d_smcbxtéiantxﬁam' ¢l (Fhie Snaferialy ‘d.mmwmﬂﬁNme%mcademtijCved
rom non-aci di.c actapts . 5 aln condgen 4,pn uc syc as ct ones
will not di splf%fy{ E iﬁ%m%i% smPPegr%alsP"l ?ﬂﬁg)mif‘gaﬂﬁ Qﬁ%’e ™
procedur es apphpdie had shfdRifiCABAHUMBECK 1 DS, afdlifeastcdpoRAsdButylene abouP204%. 05. 01,
ASTM 1916 Race Street, Philadelphia, PA USA. 2 As -

not ed
her ei nabove, [Es8WRleSsA obt ai ned by the process of this invention are
provi ded. I \E ' égfg) . e ' i rate
several internediate gon%%@%ﬁ%%@ 0 thﬁ?’esgl{ﬂﬁl\#e’n %%%sé’%é#‘{lé gz“’rreans

f or - prepandng 8% pans GMHASS parts methmi suifonsicl acit laad 0i1sparicdilicope mitifoame Thar t s by

weight, filtrations arge caond 2 e i a_di at oppcequs. earth
filter aid, a ‘eéﬁ%l’ﬁ E?E%%g%g “33% N?y%g%?g%§f6?’°m a%ﬁtﬂ?ﬂ%’i“ﬁt i ons
GPC and VPO r gfseillaté ¢ 8 PearSfaliedp. OTh MbeARS QR Midid ANG0°C. The/ filkfe RBASE
osnmonetry, respectively, both procedures being used to determ ne

nol ecul ar wei §ionificationaymbes/+ 49.3 and Tr4%Gumeactedpolyisobutylendi n | ayer

chr omat ographﬁ?@m&ﬁ;gi ng a flame ionization detector. TLCGFID is used to
det ermi ne ano 0 unreacted ol efinic reactant. Saponification
nunbers ané det er mAneehctosiisnochédgéd/| with 350 parts polyisobutylene (Ultravis 10, BP

Chemicals) having M, about 1,000 and containing about 80 mole percent terminal
vinylidine groups, 50.4 parts GMHA, and 4 parts 70% aqueous methane sulfonic acid.
The materials are heated, under N,, to 120°C and are then reacted at 120°C for a total
of 10 hours while collecting distillate. The materials are stripped to 120°C and 5 mm
20 Hg and filtered. The filtrate contains 12.7% unreacted polyisobutylene and has
saponification number = 44.
Example 7-A
A reactor is charged with 5275 parts of the polyisobutylene of Example 6-A,
760 parts GMHA, 20 parts methane sulfonic acid, and 0.1 part silicone antifoam. The
25  materials are heated, under N,, to 135°C and are held at temperature for 6 hours while
collecting 210.5 parts distillate. The materials are then stripped to 135°C at 10 mm Hg
for 3 hours then filtered. The filtrate has saponification number = 66.3, and 12.9%
unreacted polyisobutylene.
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14 WD 98/ 05741

PCT/ US97/ 14028 Procedure D-94. It is to be understood-that these
exahpl es are not intended to limt the scope of the invention.

- Exanple 1-A ~ A reactor is charged with 250 parts of
pol yi sobut yl sopal ES3250, 5 BASF) having [err] pcdhRfsginegss00 and
cont ai ni ng a?gﬁ?&%& hol e percent term nal vi nyl i dene groups, 60 parts
gl yoxylic acid, nethyl ester, nethyl hem acetal (GVHA) and 1.5 part

70% aqueous net hane sul fonic acid. These are heated with nm xi ng, under
Nerr], to 120[err]C and are held at tenperature for a total of 6 hours,

collecting 11. %ﬁh&}?'ﬁ distillate. The tenperature is increased
160[err] C and he ere for 6 hours, collecting 4 10 parts distillate,
then for 7 nore houﬂbepw@mfﬁxgmpleﬂ-@asmemdﬁmmtéhm R anchstepning is ar e
m xed and heat m( fell at S‘i‘ﬁ@; 1 ?ghﬁﬁ"i& f ho 0 ting
21.2 parts %gn St 4ate '{cgrl a are stnr@%)%%a tgﬁ eH% at 25
mm Hg and fil temmdctedpdlyx};ob@&ﬁ): . 6% 1385. Exanple 2-A 15

A reactor rged with 2088 parts of poI yi sobutyl ene (G issopal 1000)
havi ng [err? and about 90% term nal vinylidine groups, 288 parts
GVHA,

3 parts The HoBSHROMEXRIRAIR i tpbddl &cé}ﬁ'tlﬂare&%n% donBédtédat

silicone antifoam The materials are. heated with m Xxing under

N err], to 135[1607G wdshirpingds tedraGat 30 sm Hgdhe prodychhasgaponificatioppymber =
filtored 20 Piad pitilas o uiedidpolloBiiing 710 007 20,10 M0 Cont Zi”ﬂs
14. 4% unr eact dixample 10-Aol yi sobut yl ene. Exanmpl e 3-A
reactor is gharged W L hd s chaged with 1067 paRs of the polyishbtplent of Example S 8
154 parts GMHA, 4 parts 70% agueous methane sulfonic acid and 0.1 part silicone
antifoam. The materials are heated, under N,, to 135°C and are held at temperature for
a total of 13 hours. An additional 154 parts GMHA and 2 parts methane sulfonic acid
are added and the reaction is continued at 135°C for 7 more hours collecting distillate.
15  The materials are stripped to 135°C at 15 mm Hg for 3 hours and filtered at 135°C.
The materials have saponification number = 71 and 9.8% unreacted polyisobutylene.
Example 11-A
A reactor is charged with 350 parts of the polyisobutylene of Example 7-A,
504 parts GMHA, 2 parts 70% methane sulfonic acid, 8 parts water and 0.1 part
20 silicone antifoam. The materials are heated, under N,, to 135°C and are held at
temperature while collecting 20.9 parts distillate. The materials are stripped to 135°C
at 15 mm Hg for 3 hours then filtered. The filtrate has saponification number = 50.5
and 7.2% unreacted polyisobutylene.
Example 12-A
25 A reactor is charged with 1350 parts polyisobutylene (Glissopal 2300, BASF)
having M, about 2300 and about 90% terminal vinylidine groups, 66.1 parts GMHA
and 3.5 parts 70% aqueous methane sulfonic acid. The materials heated, under N,, to
135°C and are held at temperature for 7 hours while collecting distillate. The materials
are stripped to 145°C at 25 mm Hg for 0.5 hour then filtered. The filtrate has
30  saponification number = 16.5 and 22.7% unreacted polyisobutylene.

17



2-A, 78 parts GWHA, 6 parts titaniumisopropoxide and 0.1 part silicone
antifoam 25 the materials are heated, under Nerr], to 125[err]C and held

at tenperature for 6 hours while ~ collecting 32 parts distillate. The
materials are filtered at 125 err] C. The product has saponi fication
number =31.9, and contain 49.9% unreacted pol yi sobutyl ene. _

98/ 05741 WO 98/05741 PCT/US97/14028

PCT/ US97/ 14028 Exanmpl e 4-A A reactor is charged with 350
parts of polyisobutylene (A issopal ES3252) havi ng [err] about 2,400
and cont ai ni ng about 70 nole percent termnal vinylidine gr oups, 21
parts GVHA, 2 Waqueous net hane sul fonic acid, and 0.1 part 5
silicone antif0a materials are heated, under Nerr], to 120C and

reacted at 120[ err]&reactor isf chiargéd fwithr699 paiteofitht polyisbbutglene off Examplel12-4,

120 C and d filt th filtrate, h £ t
nunber L 179, S h B M, 2pams 9P e oethans s a5 g 01 TesilERF ¢ 5. A
A reactor is cireet mem&ﬁﬁmmm”PeWhaam@ﬁ 4- A,

10 81 parts GVHA parts met hane sul fonic acid and 0 part silicone

anti f oam ﬁle a total °ﬁ%b@¢$%‘m“mdtsﬂﬂa‘€ oﬁ%@ﬂﬂ@%r%ﬂ@!@m&nd

(rap.  The ot oRbanaatiol sty 0 oif 574 Thfedlled povisdbebleopy 720112 DA A
SE;’:(Ipon:fl(éa:[A\I (igw 19 3 and 7.4% Enr eagt edt Eol?))s/bsobuzyl ene. DUty

anmpl e 6- reagfor is_.charge s pol yi sobutyl ene
(Utravis 10, BP géff@)"l'%%ﬁﬁﬁw @é@ﬁ“&#ﬁ?ﬂ"ﬁl ni ng
about 80 nol e PIIOCePE.2 tHRASIGMIHA, and 4 ParisynklhieesulfoRiéPicid. SOrle Radict had/HA,
and 4 parts 70% aqueous met hane suI fon| c acid. The materials are

heat ed, unir sqpeqification gumbey=S35and3 dbennseasted pelyisplaylensd at 120[err]C for a
total of% while collecting distillate. The materials are
stripped to 12U0]e nd 5 mm 20 Hg and filtered. The filtrate contains
12. 7% unr eact ed pol 4 ireactoriisycharged withl 10@0sparts of the polyisobitylend ofBxampid2-A;- 44.
Exanpl e 7-A 54.4 parts GMHA, 4 parts titanium isopropoxide and 0.1 part silicone antifoam. The
materials are heated, under N,, to 125°C and are held at temperature for 6 hours while
15  collecting 20 parts distillate. The materials are stripped to 125°C at 15 mm Hg for |
hour then filtered. The filtrate has saponification number = 7.3 and 78.95% unreacted
polyisobutylene.
Example 16-A
The procedure of Example 12-A is followed employing 2206 parts of the
20  polyisobutylene of Example 12-A, 240 parts GMHA, 3 parts methane sulfonic acid
and 0.1 part silicone antifoam. The materials have saponification number = 42 and
1.8% unreacted polyisobutylene.
Example 17-A
A reactor is charged with 3924 parts of the polyisobutylene of Example 12-A,
25  320.2 parts GMHA, 12 parts methane sulfonic acid, and (.2 parts silicone antifoam.
The materials are heated, under N,, to 135°C and are held at temperature for 6 hours
while collecting distillate. The materials are stripped to 135°C at 20 mm Hg for 1
hour, the residue is diluted with 2772 parts mineral oil diluent then filtered. The
product has saponification number = 19.5 and has 7.2% unreacted polyisobutylene.
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A reactor is charged with 5275 parts of the polyi sobutylene of Exanple 6-A,
760 parts GWHA, 20 parts nethane sulfonic acid, and 0.1 part silicone
anti'foam The 25 materials are heated, under Nerr], to 135 err]C and are
*hel d at tenperature for 6 hours while collecting 210.5 parts
distillate. t‘g‘a%g{lals are then stripped to 135[err]C at Pe-riisvintezs

for 3 hours th lered. The filtrate has saponi fication nunber = 66. 3,

and 12. 9% unr eact ed pol yi sobutyl ene.

16 WD 98/ 05741

PCT/ US97/ 14028 Exanpl e 8-A The procedure of Exanple
7-A i s repeat edﬁwm reaction and stripping is conduct ed at
140[ err] C. The produc as saponi fication nunber = 91.3 and 15. 4%

unr eact ed pol yi sobut4xlreastor is Mg@mﬂpﬁ% pWoanlene@ 67, and ethylensrpopylenee of

and St ri ppi ng. | ERTERRRPEF Ergba v b ¥Braty R AaBl yrighe or o 0 ©

number 5575000and it iotine n&mﬁ%mm 265.6 Plaits frienal\dikeNThe materials xanpl e
10-A 10 A reactor is charged with 1067 parts of the

pol yi sobut yl nehegtedee JifiCe undep N, °u°W°d1b3@dﬂﬁﬁ°P of 3d-parts OMEA and/82) parteous
et hane, Sul 1 oni s05 o beflae Bfblio 3 198 storals LA Has T S BUgH 21

are heat ed, under to 1 at tenperature

a total of 13 hwmmmfoadhomﬁxﬁammsqmn@tmm&m&gtfer}Mane
sulfonic acid E ]aifgaddEd and the reactlon I's continued at 135[err]C
for 7 nore hour ng distillate. The materials are stripped to

ﬁg?[erelr;} sc,: ﬁ;véSSg?om freati o%ﬂﬁg%!o 339@?58@7}%{5%%@3% M, = g4

pol yi sobut yl@ne(VPO) and Broayinge! mmﬂhﬁa 17, 42 parts GMHA and 0.5 parts 70% aqueous
methane sulfonic acid. The materials are heated, under N,, to 135°C and maintained at
temperature for 6 hours while collecting 12.1 parts distillate. The materials are filtered
at 135°C. The product has saponification number = 50 and bas 29.3% unreacted
polyisobutene.

15 Example 20-A

The procedure of Example 19-A is repeated employing 525 parts of a
polyisobutene having M, = 1700 (VPO) and bromine number = 6, 63 parts GMHA
and 1.0 part methane sulfonic acid. The product has saponification number = 44 and
contains 19.4% unreacted polyisobutene.

20 Also contemplated herein is a process which further cbmprises reacting the
product of the reaction of reactants (A) and (B) with (C) ammonia, hydrazine or an
amine having at lest one condensable N-H group and/or (D) a reactive metal or a
reactive metal compound. Products obtained thereby are useful as performance
improving additives for lubricating oil compositions and for normally liquid fuels.

5 Suitable reactants (C) and (D) are described hereinbelow.

) \ ia. Hydrazi { Amine R

Suitable (C) reactants, as defined herein, include ammonia, hydrazines,
monoamines or polyamines. The (C) reactants must contain at least one condensable
N-H group. The monoamines generally contain from 1 to about 24 carbon atoms,

30 preferably 1 to about 12, and more preferably 1 to about 6. Examples of
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A reactor is charged with 350 parts of the polyisobutylene of Exanple 7-A,
50.4 parts GWHA, 2 parts 70% net hane sulfonic acid, 8 parts water and 0.1
part 20 silicone antifoam The naterials are heated, under Nerr], to

- 135[err] C and are held at tenperature while collecting 20.9 parts
distillate. The materials are stripped to 135[err]C at 15 nmm Hg for 3
hours then WPSBR¥4Y. The filtrate has saponification numbefcrisgHi4es

and 7. 2% unreacted pol yi sobutyl ene. Exanpl e 12-A 25 A
reactor is charged with 1350 parts polyisobutylene (dissopal 2300, BASF)
having [err] about 2300 and about 90%term nal vinylidine groups, 66 1

ﬁg[ tefl al s hea@ﬁaﬂﬁﬁﬁgﬁgﬁgﬁr pMaiﬂﬁgﬁF%?}gnﬁ# ahﬁﬁyls’gf%f erat ure

for 7 hours mﬁmlmmo@mpﬁmﬂtm@mmlm anddode@lanmérl pped

to 145[err]C at 25 mm Hg for 0.5 hour thenflltere Thefl,ltr te has 30
saponi fi cat i Giamples Fseco@ensatamﬁw ng d

17 %@1&%@5% lbu emylhexylalmnc. etc. Temary monoammes will -
PCT/ US97/ 14028 Yanpl e 13 A'reactor is charged with

699 part s Sof noandolwﬁomy:fmm Btaﬂpfognﬁzlwlmmxybeaqdqearts GWHA, 2

Bt Toam  The. mt A Ragtes EppSaip, e dbaPiK ey b by vl o 101

at tenper at urthe hydroxyamines afeQiritharp br Secomiarysaikdtiolagnines or aiktureg tisbredfi IAsat e. The
materials are flltered The filtrate has aponi fication nunber = 20

and 57% unr eatajaloye. eetisp mppeamines will not geact 10 4“2!‘1 however tertiaryry,o

procedur e of W'sm&mwmlma gﬁsu?fcoﬁ pal
2300, 126.2 parts and 4 parts nethane sulfom c aci he pro uct has
10 saponmr i cester.0 Alkanoltamines tizs camread ta forovamide cancbereprpsentsd, foy example,
Exanpl e 15- A A reactor is charged with 1000 parts of the

pol yi sobut yl e 5@%I e 12-A,

H,N—R'—OH,  and

H
“N—R'—OH,
RS

15  wherein each R, is independently a hydrocarbyl group of one to about 22 carbon
atoms or hydroxyhydrocarbyl group of two to about 22 carbon atoms, preferably
one to about four, and R’ is a divalent hydrocarbyl group of about two to about 18
carbon atoms, preferably two to about four. The group -R'-OH in such formulae
represents the hydroxyhydrocarbyl group. R' can be an acyclic, alicyclic or
20  aromatic group. Typically, R' is an acyclic straight or branched alkylene group
such as an ethylene, 1,2-propylene, 1,2-butylene, 1,2-octadecylene, etc. group.
When two R* groups are present in the same molecule they can be joined by a direct
carbon-to-carbon bond or through a heteroatom (e.g., oxygen, nitrogen or sulfur) to
form a 5-, 6-, 7- or 8-membered ring structure. Examples of such heterocyclic
25 amines include N-(hydroxyl lower alkyl)-morpholines, -thiomorpholines,
~piperidines, -oxazolidines, -thiazolidines and the like. Typically, however, each R*
is independently a methyl, ethyl, propyl, butyl, pentyl or hexyl group.
Examples of these alkanolamines include mono-, di-, and triethanolamine,
diethylethanolamine, ethylethanolamine, butyldiethanolamine, etc.

20



54. 4 parts GQVHA, 4 parts titaniumisopropoxide and 0.1 part silicone

anti foam The materials are heated, under N err], to 125 err]C and
are "held at tenperature for 6 hours while 15 collecting 20 parts
‘distillate. The materials are stripped to 125[err]C at 15 mm Hg for |

hour then filgde gaine filtrate has saponi fication nunber pcfmRedaths’8. 95%
unr eact ed po y| sobut yl ene. Exanpl e 16- A The
procedure of Exanple 12-A is followed enpl oyi ng 2206- parts of the 20

pol yi sobutyl ene of Exanple 12-A, 240 parts GVHA, 3 parts nethane sul fonic
acid and 0.1 part silicone antifoam The materials have

saponi ficati on nunb@he quﬁa;xgaﬂnes can alsoSte MQamﬁwmwmﬁmhbml

Exanpl e 17-A reactor is 3ar W|t 241@ar the

pol yi sobutyl end g ‘E&?é’r’fﬁl"éy P?Jﬂ‘y%‘“ yloz sgé:p{l VAR K ane
sul foni c acid, s (thése Rkl Qﬁﬁhtutedo alilylénc Bk REH2| Such! €
heat ed, under N err] to 13§[errif% an arieyihel d at txzrri]gie}rature f)or 6 hours

whil e col | ectl %Mﬂwﬂmyfimm can be conpveniently i prenared; Jon 84mple] by at 20

mm Hg for hou the resid wi t.h 27 e oi |
di | uent theﬁ f.WE?%a?eﬁ%‘?“ 'ﬁh Mﬁﬁgﬁpﬁ a?: %%ng tfFh@lQ 5
and has 7. 2% udsamidecd pol yi sobut yl ene.

18 WD 98/ 05741

PCT/ US97/ 14028 Exanpl e 18N — (R'0),—H, A reactor is charged with
55 parts of Trilene[err] 67, and ethyl ene-propyl ene-

et hyl enenor bonene terpol yner havi NHQ vi scosity average nol ecul ar wei ght of

about 7500 and an iodi ne nunmber No(R90);aH, 165.6 parts mneral oil.
The materials are heated to 1m(err]c under N err] followed by
addition of 3. ?’i#:arts GWHA and 0. 21 parts 70% aqueous net hane
sul foni c acid. e materials are heated to 145[err] C and hel d at
R'\N—(R'O);-H,
7

10 R{

whereinxisanumberfromgboutZtoabout 15 and R, and R' are as described
above. R, may also be a hydroxypoly (hydrocarbyloxy) group.
Other useful amines include ether amines of the general formula
15 R, OR;NHR,
wherein Ry is 2 hydrocarbyl group, preferably an aliphatic group, more preferably
an alkyl group, containing from 1 to about 24 carbon atoms, R, is a divalent
hydrocarbyl group, preferably an alkylene group, containing from two to about 18
carbon atoms, more preferably two to about 4 carbon atoms and R, is H or
20  hydrocarbyl, preferably H or aliphatic, more preferably H or alkyl, more preferably
H. When R, is not H, then it preferably is alkyl containing from one to about 24
carbon atoms. Especially preferred ether amines are those available under the name
SURFAM produced and marketed by Sea Land Chemical Co., Westlake, Ohio.
The amine may also be a polyamine. The polyamine may be aliphatic,
25 cycloaliphatic, heterocyclic or aromatic. Examples of the polyamines include
alkylene polyamines, hydroxy containing polyammes arylpolyamines, and
heterocyclic polyamines.
Alkylene polyamines are represented by the formula
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tenperature for 6 hours followed by stripping at 145[err]C and 12 nm Hg for
1 hour. Exanpl e 19-A A reactor is charged with 350
parts of a polyisobutene having [err] = 940 10 (VPO and brom ne nunber =
-17, 42 parts GVHA and 0.5 parts 70% aqueous met hane sul fonic acid. The
materlals are heated, under Nerr], to 135 err]C.and maint g

t enperat ure ?VW’Hburs whi l e col | ecti ng 12.1 parts distil Ws%gm
materials are filtered at 135C. The product has saponification nunmber
= 50 and has 29. 3% unreact ed pol yi sobutene. 15 Exanple 20-A

The procedure of Exanple 19-A is repeated errpl oying 525 parts of a

pol yi sobut ene having [err] = 170(#1(134%’ y mne nunber = 6, 63 parts
GVHA and 1.0 part methane su ic’acid.l he’ product has

saponi fi cati on nunber 44 and Rs cont ai ns R];9 4% unr eact ed pol yi sobut ene.

20 A &réiﬁ’ﬁt e?&[e%nﬁ'bem&x abolf AP 2otk 16, réferablyibosor®y | Ses

reacting the pro uct o he reaction of reactants (A) and (B) vmth (O
amoni a, hydr asbowd, smorepreferably abouti2 thaboitd, and theoAlkylens" goowpdns fiomel

B odtct s obt ar e 1 R0 el Tritrlly ow 2 SE%E#CXWW?W%
addltlves fr dbal 4caRi g ifdepeizAmyo hylogas onr Aliphatioo opeiydyoxiyisabsticatéd el s.

Sui t abl e react ants (C_and (D) are_desgri ed her ei nbel ow.
(C) Ammnl 2 aliphaticEroup-ofHpL0 Ak SOrearhon atams.  Preterably R is B, lowerealleyd;)

reactants, ﬂ%}g&?%?glfrﬁl n, include amoni a, hydrazines, nonoam nes

or pol yam nes. eact ants must contain at | east one condensabl e
N-H group. The nonc¥kylenes pojgamines imlwomwhykmrmmilm. zthylene Dolyaminesn

atons, 30 pr.ef elr abpéi 1.to aboutl 1 nd rsm%gmi%&f 55@%5}9&8 aﬁ%%r 6

Exanpl es of
98/ 05741 10 homologs and related heterocychc amines such as piperazines and N-amino alkyl-

PCT/ US97/ 14028
substituted piperazines are also included. Specific examples of such polyamines are
ethylene diamine, diethylene triamine, = triethylene tetramine, tris-(2-
aminoethyDamine, propylene diamine, trimethylene diamine, tripropylene tetramine,
tetracthylene  pentamine, hexaethylene - heptamine, pentacthylenchexamine,
15  aminoethyl piperazine, dimethyl aminopropylamine, etc.

Higher homologs obtained by condensing two or more of the above-noted
alkylene amines are similarly useful as are mixtures of two or more of the
aforedescribed polyamines.

Ethylene polyamines, such as some of those mentioned above, are preferred.

20 They are described in detail under the heading Ethylene Amines in Kirk Othmer's
"Encyclopedia of Chemical Technology", 2d Edition, Vol. 7, pages 22-37,
Interscience Publishers, New York (1965). Such polyamines are most conveniently
prepared by the reaction of ethylene dichloride with ammonia or by reaction of an
ethylene imine with a ring opening reagent such as water, ammonia, etc. These

25 reactions result in the production of a complex mixture of polyalkylene polyamines
including cyclic condensation products such as the aforedescribed piperazines.
Ethylene polyamine mixtures are useful.

Other useful types of polyamine mixtures are those resulting from stripping
of the above-described polyamine mixtures to leave as residue what is often termed

30 "polyamine bottoms”. In general, alkylene polyamine bottoms can be characterized -
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nmonoam es, useful in the present invention include primary am nes, for

exanpl e nmet hyl am ne, et hyl am ne, propyl am ne, butyl am ne, octyl am ne,
and dodecyl ani ne. Exanpl es of secondary am nes include di nmethyl ani ne,
*di et hyl am ne, di propyl an ne, di butyl am ne, nethyl butyl am ne,

et hyl hexyl am%?ﬂ@%l Tertiary nonoamnes will 5 not resull;d,ﬁ@f,@fo?]@t I on

of an am de, formsalts with carboxylic acids.

anot her enbodi nent, the nonoam ne nay be a hydroxyam ne. Typically,

t he hydroxyam nes are primary or secondary al kanol am nes or m xtures

t hereof. As stated above, tertiary nonomnes wll not react to form

ani des; howeverastifkinga6sé than twollusdilly! 1e50MRA YA 6y WeiBRY) inilRsrial B6ilihg delowt O
forma tertiary am no 8roup containing 10 ester. Al'kanol am nes that can

react to form ashosc20036. b typigst sample efisuch sthylope pplyamine bottoms obtained fomu| ae:

Herr]NR - " . errl
15 wher ei n eamﬁnﬁre(r:lr?'{m?as N deflny aeﬁasdrdgs(%?abedl Fﬁlrogup o? sger%fit
about 22 car borgravity atdS5@&YC aftl. Mr OWWhmly \gmghlrmfdﬁ 15vamd taovistosityt 22

ﬁgglrogga?wrs pr §B§¢ g g Onedgg @bout foH axgixsgdg .S a d| vaI ent

two to about f%ﬁut 1593 %" ObigmR hﬁ’ 840K ARthylene segt;g%t he
hydr oxyhydrocar byl group. R “can be an acyc alicyclic or aromatic

group. Typi cal | tyiethRengtetramines 31c74% w&m mmmnanéd@ﬂ&,/lmtgylm

;:’Jg[}pas an et hy W%%%ou%‘ﬂare pre &F%ﬁpﬁ’eﬁ sane qrr%‘% ecu e they

can be j oi ned bgon&nslatroa(products suclc &y piperazine ami higheranaldgoof disthglendiriamine,
heteroatomﬁqe g. ., E en, .nitro e@geor sulfur) to forma 5-,. 6-, 7- or
8- menber ed ngtré 'thV K‘[%?}PE‘“. “'BPQH% -of such heterocyclic 25 ami nes
include ~N-(hydroxylsndufe¥Sikeful %ob&hﬁxﬁra%ﬁbérﬁﬁfonproé&t SBRILEBY rédBifon of

- pi peridines, -oxazolidines, -thiazolidines and the Iike. Typically,

however, each F{téﬁﬂ] one hydroxyscqnmwbm;bm ﬂeﬁstaomqmmn@mwm gonBinieg atout | |
PNt or Xy ol gy g, ot B S SRS B GRS o U
et hyl et hanol am preferablyt polytiyaiit) alocHoly andeamindsc . Preferably the hydroxy compounds are
20 15 polyhydric amines. Polyhydric amines include any of the above-described
monoamines reacted with an alkylene oxide (e.g., ethylene oxide, propylene oxide,
butylene oxide, etc.) having two to about 20 carbon atoms, preferably two to about
four. Examples of polyhydric amines include tri-thydroxypropyl)amine, tris-
(hydroxymethyl)amino methane, 2-amino-2-methyl-1,3-propanediol, N,N,N',N'-
20  tetrakis(2-hydroxypropyl) ethylenediamine, and N,N,N',N'-tetrakis(2-hydroxyethyl)
ethylenediamine.
Polyamine reactants, which react with the polyhydnc alcohol or amine to
form the condensanon products or condensed amines, are described above.
Preferred  polyamine reactants include triethylenetetramine (TETA),
25 tetracthylenepentamine (TEPA), pentaethylenehexamine (PEHA), and mixtures of
polyamines such as the above-described "amine bottoms”.
'i'he condensation reaction of the polyamine reactant with the hydroxy
compound is conducted at an elevated temperature, usually about 60°C to about
265°C in the presence of an acid catalyst.
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PCT/ US97/ 14028 The hydroxyam nes can al so be et her

N- (hydr oxyhydr ocar byl ) ani nes. These are hydroxy pol y(hydrocar byl oxy)
*anal ogs of the above-described hydroxy am nes (these anal ogs al so

I ncl ude hydroxyl -substituted oxyal kyl ene anal ogs). Such '

N- (hydr oxyhY¥f yl) anines can be conveniently prepar ed PCFUSST48,| o, by

5 reacti on of epoxides with aforedescribed am nes and can be represented

by the fornul ae: Herr]N

-(ROferr] - H [err], and

err], 10 WSk ol pbbOR 8P Glkng 10 B Elorn
and R are as describe above. e@?ﬁgﬁgy a otﬁ%e a g{? rg?ﬁ%glﬁ[
(‘hydr ocar byl o$epkey (UB(5,053,152) which is incbriporatedsigf teferenice foisits distlosiee & ther

am nes of the general fornula 15 _,

Rlerr]OR[err] W“gmgg‘WFe?fMerr] i s a hydrocarbyl group,
preferably an ali phpirdothe eMHOMmER! fheHoRfafiiitBare h xﬁ&n&?ﬁv@ Siydttiies.
containing from1l to about 24 car bonmgtorrs, R[er)r"}mi s a di a?‘gnt

hydr ocar by$ gFydiexysentaigingb pelyaming k aralogs g o6 ubydroxyn traonvamines,r garticularlyo about

18 carbo rabl a t rbon d
Rlerr]. is Hor bﬁ@m%&%%ag%%% Wi%%#c@%?‘gﬁﬁ%ferabl y
H or al kyl, mosactingy efecatbvedescribed likylhie andthes! with i shenext nidre fofl afie iabove- :
preferably is al kgégdcont aining fromone to about 24 ~ carbon atons.
Especi al | y pr 8pssrbedyalkylene. oxigesy, - Similap alkylene oxide;alkapolaming seactiom produsts
SURFAM pr oducggh ﬁE@EfE@eﬁ%ﬁ?ﬁasﬁﬁc é%::#@ﬂﬂd PlaCi ré%?&ribﬁ&‘ bl O.
The ami ne nmay al so be a polyam ne. The po amnegrr‘%/agoe alip aﬁlc, 25
cycl oal i pAft i s¢condareontertiary alkanolaminasawithoethylébea propylencsér higher ppoxjdesiime s
I ncl ude lkyl ene Lyam n hydr 0x nt ai ni n ol yam nes,
aryl pol yam ne?jl é’ngr} "B&%%foér %ﬁ&“ﬁ%ﬁy%ﬁ%’é’mg £ ca¥'rymg g\‘ftkmne
pol yam nes ar geattigins afeciiioda tb yhosd skilledrin tHeaart.

' Specific examples of alkoxylated alkylenepolyamines include N-(2-

hydroxyethyl) ethylenediamine, N,N-di-(2-hydroxyethyl)-ethylenediamine, 1-(2-

15  hydroxyethyl) piperazine, mono-(hydroxypropyl)-substituted tetraethylenepentamine,
N-(3-hydroxybutyl)-tetramethylene diamine,. etc. Higher homologs obtained by
condensation of the above illustrated hydroxy-containing polyamines through amino
groups or through hydroxy groups are likewise useful. Condensation through amino

groups results in a higher amine accompanied by removal of ammonia while

20  condensation through the hydroxy groups results in products containing ether

Iinkages accompanied by removal of water. Mixtures of two or more of any of the
aforesaid polyamines are also useful.

In another embodiment, the polyamine may be a heterocyclic polyamine.

The beterocyclic polyamines include aziridines, azetidines, azolidines, tetra- and

25 dihydropyridines, pyrroles, indoles, piperidines, imidazoles, di- and

tetrahydroimidazoles, piperazines, isoindoles, purines, N-aminoalkylmorpholines,

N-aminoalkyithiomorpholines, = N-aminoalkylpiperazines, N,N'-bisanﬁimalkyl

piperazines, azepines, azocines, azonines, azecines and tetra-, di- and perhydro

dcrivativeé of each of the above and mixtures of two or more of these heterocyclic

30 amines. Preferred heterocyclic amines are the saturated 5- and 6-membered

24
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PCT/ US97/ 14028 [err] wherein n has an average val ue between about
1 and about 10, preferably about 2 to about 7, nore preferably about 2
to about 5, and the "Al kylene" group has from1l to about 10 carbon

at ons, preferaﬁw t 2 to about 6, nore preferably about Zpdipud71402d0Ut
i

4. Rerr] is i ntly hydrogen or an aliphatic or hydroxy-substituted
al i phatic group of up to about 30 carbon atons. Preferably Rerr] is H or
| ower al kyl, nost preferably, H Al kyl ene pol yam nes

I ncl ude net hyl ene pol yam nes, et hyI ene poI yam nes, but yl ene

pol yam nes, pro %&Wﬁ th @kfeen Fnd/0L Sulkle
IQMe‘e(%ﬁﬁet erocycgl i C m nes s%bgﬁ :

honol ogs and rel as piperazines and N-am no

al kyl - subdn i thet beteroi p:eg,ammllnr&eapwm, umerazxwecthimoreba!w.es of
such pol yam nes _ar a e
trietylene tet F%Welhoémes’t Wl@&g a(;ld ?ﬁﬁnnoet hyl )EQH m ne, propﬁﬁne omam ne,

trimethyl ene di pifiefidined,’ i [pigepathe)e wminoalityiSsbstituted tpiperasiiesy| emorpholine, -
pent am ne, hexaethyl ene hept am ne, = pent aet h | enehexam ne, 15 am noet hyl
pi perazi ne, @i mamiRdalkylsubsipwesoy Merrhqlinese; Pyrrolidine, ~and 1

obt ai ned by cong,g*}ﬁ t ﬂ?&p eaﬁ}_moa i hithe nes
are simlarly u u*agess’\é#ee%rﬁxtfﬁf Woaggirll #g%{;ﬁs\ﬁ ﬂ'@

af or edescri bed pnbsyimﬁdmsammgmatmnfomm*gmyﬂafnhemmymnwlﬁmemswne of
t hose nentioned a re preferred. - They .are descr detai |
under the headi ff b‘g‘E ﬁjﬁc&' % ngﬁg" ﬁﬁé}““? SBMM
Cheni cal TechnolegfyipiperaktheEcingi Nm'-d{muno&h yifpisteazing? - Sfydroxy antylt Subs@eaCce
Publ i shers, New York 1965) Suché&gl yam nes are, npst _conveniently

prepar ed by 10he hetercyslis polyamines grealse ugeful Examples WEMWW@Y‘PWW@SM i on
of an et hyl,eigeliflene W th a ring opening reagent such as water,
ammoni a, etc. These

In another embodiment, the amine is a polyalkene-substituted amine. These

polyalkene-substinited amines are well known to those skilled in the art. They are

disclosed in U.S. patents 3,275,554; 3,438,757; 3,454,555, 3,565,804; 3,755,433;

15 and 3,822,289. These patents are hereby incorporated by reference for their

disclosure of polyalkene-substituted amines and methods of making the same.

Typically, polyalkene-substituted amines are prepared by reacting

halogenated—-, preferably chlorinated-, olefins and olefin polymers (polyalkenes)

with amines (mono- or polyamines). The amines may be any of the amines

20  described above. Examples of these compounds include poly(propylenc)amine;

N,N-dimethyl-N-poly (ethylene/propylene)amine, (50:50 mole ratio of monomers);

polybutene  amine;  N,N-di(hydroxyethyl)-N-polybutene  amine; N-(2-

hydroxypropyl)-N-polybutene  amine; = N-polybutene-aniline;  N-polybutene-

_ morpholine; N-poly(butene) ethylenediamine; N-poly(propylene)trimethylenedi-

25 amine; N-poly(butene)diethylene-triamine; N',N'-poly(butene)tetracthylene-
pentamine; N,N-dimethyl-N'-poly-(propylene)-1,3-propylenediamine and the like.

The polyalkene substituted amine is characterized as containing from at least

about 8 carbon atoms, preferably at Jeast about 30, more preferably at least about 35

up to about 300 carbon atoms, preferably 200, more preferably 100. In one

30  embodiment, the polyalkene substituted amine is characterized by an n (number




25 reactions result in the production of a conplex m xture of polyal kyl ene
pol yam nes I ncl udi ng cyclic condensation products such as the

af orredescri bed pi perazi nes. Et hyl ene pol yam ne m xtures are usef ul

‘Gt her useful types of polyam ne mxtures are those resulting fromstripping
of the above-described polyan1ne m xtures to | eave as residue what of ten
termed 30 “ﬁvaﬁﬁFne bottons". In general, alkylene polya ngéns can
be characterized

WD 98/ 05741

PCT/ US97/ 14028 - as having less than two, usually | ess than lqb(by

wei ght) materigle l&iﬁ?‘ﬁm@%& Qe C%&m% | |
such et hyl ene por&g otto )vagt al ne(l-ji&?srom 500 %@ m-<ca Corrpany
of EE eepi)gt : mebE:%tgﬁdlmx charidierized byha; navamemffab]?ut?)goo t(grahuud tt §008¢
15.6[err of 1 en gen 0 15 and a VISCOSIty
5 at 40[err] PF %EW?MZ%@ EEM?EF@B?‘&W e§ betweg abgut |,

sanpl e cont ai nSOOmabmittlQOUoﬂls‘bﬁ% "Light Ends" (nost probabl y

di et hyl enet r| am ne) 72% triethylenetetram ne, 21.74%tetraethyl ene

pent aami ne %&nd 76. t%wnlmﬁm rwhich the polyaliene substimted ynises atedepivedht ) .

uch aq pi por a2v R BRI anwﬂ%é’é‘?kﬁfeneﬁ.am Al B 910" ©

tri et hyl enet et atmat 16 eumbnt loms; ksually 2 to about 6, prefériibly 2i3efabbutpd) yrne ne i s
a condensation oduct, ot ai by reaction of | east one hydroxy
conpound wi th g@f@p&&g# p&b F?E‘?%g'ﬁweﬁ? Mﬁﬁ“"c%aﬂsn‘?%% p“’Py?er‘Feist one
primary or sechyéiR] Ysobikeft afill AUittend)6r B)dlydlefi mfcolﬁBﬂw%i'Sp&'f&ably diolériré er abl y
pol yhydric_al cohol s and ani nes. Pref erably t he hydroxy conpounds are 15

pol yhydr i c1@ni mesomerpoughn b ibutadiens, aad isePreeR: o Ayefemblyh cthe hpelymere 3¢ 1 bed
rencar nes TRtk 20 AbRSH iR Lol N SR Geaigp) o
preferably twoapolybisenctin which ﬁbourSO?E»ﬁﬂplm&ym ipdérjvesl dront isebitylene. | The ude
2" o 2 ot FYeIReDER G prepi by conyepfoth RSSSBUES. Y o1 [ aki o( 2. hydr okypr opyl )
gt E;: gﬂggi Zm 22 andindthdl ubbfullYeadtAit (@Y5h 8 chwdmﬂyﬂihwl These include reaction.
15 products of carboxylic acids with an excess of polyamine to form an acylated -
nitrogen compound such as an amide or imide that has at least one condensable N-H
group available for reaction with the product obtained from the reaction of (A) and
B).
To form this reactant, virtually any acylating agent may be used such as fatty
20  acids, polyolefin substituted succinic acids and anhydrides, and the like. Preferred
are polyisobutylene succinic acids and anhydrides wherein the polyisobutylene
substituent is derived from polyisobutylene having M , ranging from about 500 to
about 2500.
It is generally preferred to utilize sufficient amine reactant (C) to convert
25  substantially all of the intermediate arising from reaction of (A) with (B) to product;
however, conversion of at least 50%, more preferably 75% is often acceptable.
Preferably, at least 90%, more preferably 99-100% conversion is effected.
The reaction with the (C) reactant to prepare the products of this invention is
conducted at temperatures ranging from about 25°C to about 230°C,. When the
30 amine is an alkanolamine, an alkylene polyamine or a thioalkanol amine, N-

26



Pol yam ne reactants, which react with the pol yhydric alcohol or amne to
form the condensation products or condensed am nes, are described above.
Preferred pol yam ne reactants i nclude triethylenetetram ne (TETA),
25 tetraet hyl enepentam ne (TEPA), pentaethyl enehexam ne (PEHA), and

m xtures of m nes such as the above-described "am W@m
The condensat |%ﬂ’?’§g¥{ai on of the polyam ne reactant with the hydroxy
conmpound is conducted at an el evated tenperature, usually about 60[err]Cto

about 265C in the presence of an acid catal yst.
23 WO 98/ 05741

PCT/ US97/ 14028 : gf“'“@ ri,g&glg dsxRb ng
the sane are descrnltat’)'mﬁg yclu]_ #ﬁfﬁg %ts%glﬁg I C lmigsal ncorborat ed

by reference forﬂnazelmtlfennmimmytform h&hese are frequstntiys obtainedibyl first (preparingén

mgirggy-cont ai nl?‘fﬂ‘df)gP Wg&gnbod{!%r}& t@ﬁﬁ%ﬁ?#t}r\%r}gs B %eﬂgndéﬁ%%gs of

hydr oxy nonoam ngzolii'driokatioBifid by removaldf kwatey! at ed al kyl enepol yam nes can
al so be used._ Such pol yammes can be nade by reacting the

above- descri bed al ky|latdazelinefermagion wilh pet eeeur Wit every aminen the\agine must have
descri bed al kyl eRe ﬁﬁdvﬂ? | ar al kyl ene oxi de- al kanol am ne reaction
products can a e used such as the products made by reacting the
af oredescri bed primary. 10 secondarH,mRCRmHa’y .al kanol am nes with

et hyl ene, propyl ene of, her oxigdes in a .1 to 1.2 nol.ar . ratio.
Reactant ratios and t%ﬁﬂ@&% B’f“@@ g’ %Fﬂb%ﬁtég‘ffcwgen ARG i’fbl‘fshare
known to those siydré§eth Speci fic exanpl es of

?rfhxﬁzh@ e¥.! |
al koxyl ated al kyl enépol yani nes 1| ncl ude N (2- hydr oxyet hyl )
et hyl enedi am®e, ~ N, N- di - ( 2- hydr oxyet H§OYCRyGRBY-a¥REdi ani ne, 1-(2- 15

tetr aet hyl enepent am rcbicladE s Bl GO0 BRFOS, 7 it Bt ene i ami e,
etc. Hi gher honol ogs Inbtis rebdveyformulae, each R’ is independently H, alkoxyalkyl,
) hydroxyalkyl, hydrocarbyl, aminohydrocarbyl or N-alkoxyalkyl- or hydroxyalkyl-

substituted amino hydrocarbyl.

15 Thus, if imidazoline, thiazoline or oxazoline formation is not desired, they
may be avoided by employing amine reactants that do not provide the opportunity
for imidazoline, thiazoline or oxazoline formation, or, if the amine employed can
lead to oxazoline, thiazoline or imidazoline, to minimize formation thereof by
conducting the reaction at the lJowest temperature to prepare amide at an acceptable

20 rate and in acceptable amounts, or to avoid prolonged heating of the amide-
containing product, once it has formed. Infrared analysis during the reaction is a
convenient means for determining the nature and extent of the reaction.

The product formed from the reaction of (A) and (B) is then reacted, at
temperatures ranging from about 25°C to about 230°C, preferably from about

25 60°C to about 150°C, more often from about 100°C to about 110°C with (C)
ammonia, a hydrazine or an amine characterized by the presence within its
structure of at least one N-H group. Reactant (C) is used in amounts ranging from
about 0.5 equivalents up to about 2 moles, per mole of (B).

Products obtained by post-treating the acylated nitrogen compounds of this

30 invention are also useful. Reagents such as urea, thiourea, carbon disulfide,

27



condensation of the above illustrated hydroxy-containing pol yam nes through

anm no groups or through hydroxy groups are |ikew se useful.
Condensati on t hrough am no groups results in a higher am ne
*acconpani ed by renoval of ammonia while 20 condensati on through the
hydroxy groups results in products containing ether | i nkages
acconpani ed WR¥EMval of water. M xtures of two or nore ofPCERAFIHBNMIS8,e
af oresai d pol yam nes. are al so useful . I n anot her enbodi nent,
t he pol yam ne may be a heterocyclic pol yam ne. The heterocyclic

pol yam nes include aziridines, azeddines, azolidines, tetra- and 25

di hydropyridin yrrol e ol | peridines, . m cazol es ' and
t et r ahydr oi ni d@w 12?9‘? mg é’blhﬂ&?F@‘mﬂgF }'dl'l

N-ami noal ky| miraia) iep@Ades, bororoatibotaas, Kpiids e}&@emg

N- ami noal kyl pi perazi nes, -~ N, N -bi sam noal k | pera2| nes aezgrgi nes,
azoci nes, azoW&MMd tet ra-, di- and perhydro derivatives

of each of :"A ) }
am nes. Preférréa ' e the saturated 5- and 6-nenbered
24 5 WO 51‘8& GEaEﬁﬁe metals mclude but are not limited to alkali metals, alkaline

or nore of these heterocyclic 30

PCT/ US97/ 14028 het eroc cl | c am_nes containing only ni "t rogen, or

ni trogen V\nth%m ad, coba h,mﬂselh@%rman@e adoeonper.| y t he
pi peridines, [PrdehaF afe the tail&aﬁ”li{dpﬁﬂh 1€ Barth %\( OLlJedl nes,
and the i ke Pi peri di ne, am noal ky subst | tut ed ge¥ ne

pi per azi ne, éﬂﬂ%ap&t?ﬁsmsalqmuwhthpnperazl nes m)rphol i ne,

am noal kyl substitu r rraolidi

ami noal kyl - subst i tu &apl&p &h%ﬁpﬂg? |I3ftﬁ% “,sﬂ’éec 8&1"9’ g%, F%“mUsual |y

t he am nodbky hydvokide] t sedibm acsrbonate, S suiirh UinS@lyRafe, 2 sodiun®JStheadsade,f or m ng

part of the hetero é‘*ﬂ‘g Speci fic exarrol es of such heteroc C|IC

ani nes i ncl u§&TesRO 059‘835 i Angh dithing compa\lmﬁo-calcmm @Kﬁ?l Wmzine,

and N, N - di anhg@ekide! cRicR#f attoRate, 'éxﬁm»n&hn@( h ! it Ccatcium

heterocyclic pol yam nes are al so usef u es 1nc

N- hydr oxyet hy Pp¢neXidgz iapd corresponding barium and magnesium compounds, zinc oxide,

zinc hydroxide, zinc carbonae, cadmium chloride, lead oxide, lead hydroxide, lead

. 15 carbonate, nickel oxide, nickel hydroxide, nickel nitrate, cobalt oxide, ferrous

carbonate, ferrous oxide, cupric acetate, cupric nitrate, efc.

-

The above metal compounds are merely illustrate of those useful in this
invention; however, the invention is not considered as limited to such. Suitable
metals and metal containing reactants are disclosed in many U.S. patents including

20  U.S. Patent numbers 3,306,908; 3,271,310; and U.S. Patent No. Re. 26,433.

The reaction product resulting from the reaction of the condensation
product and the reactive metal or metal compound will preferably comprise a
substantially neutral metal salt, which metal salt is a carboxylate and/or phenate.
However, the salts may contain up to about 50% unreacted lactone, carboxylic

25  acid, or ester group of mixtures thereof.

It is also to be understood that the salts of Formula (I) may also be slightly
basic, that is they may contain a small excess (up to about 10-15% excess) of
metal beyond that which is normally expected based on the stoichiometry of the

components. The excess metal is not used for the purpose of preparing overbased
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and the |iKke. I n anot her enbodi nent, the amne is a

pol yal kene-substi tuted am ne. These pol yal kene-substituted am nes are
wel I known to those skilled in the art. They are - di sclosed in U S
“patents 3, 275,554; 3,438, 757; 3,454,555; 3,565, 804; 3,755,433; 15 and

3,822,289. T ‘ﬁ"’g ents are hereby incorporated by referenggyiSmgi '
di scl osure ofwgg y f‘&ene-substitut ed am nes and net hods of meking the sane.

Typi cal |y, pol yal kene-substituted am nes are prepared by reacting
hal ogenat ed-, preferably chlorinated-, olefins and ol efin-polyners
(pol yal kenes) W th am nes (nono- or polyam nes). The am nes nmay be any

of the am nes 2fetals®as forii By the redoionadingab silbferaticeactivass dretn de
pol y(propyl ene) am ne; | N, N- di met hyl - N-poly (et hyl ene/ propyl ene) am ne,
(50:50 nmole r at tosompletignomer s); pol ybut ene  ami ne;

N, N--di (hydroxyet hyl) §§93¥ . ne: . .
hydr oxypr opyl ) - N- pol'y ui?gé]‘gﬂg am e;ﬁ‘g1 & po| ;@E e{r{aetygﬁfeﬁlr?g?“mes of this

N- pol ybut ene- inventionrashwéll ae mebhspfuor \préparing csamet hifhlesseihidivated egtherwise all

N- pol y(propyl ene)tri net hyl enedj - 2 .am ne; . .

N- pol y(but e )dP)_é\shVFeWé%tl?yl a’ﬁ*%;élm‘“?@s, ﬂe-%ﬂmf@n@%?é’e&w
pentamn ne; N, N- chirdiefiifes! 2id) ardOnatytiBdlOvYes e ¥ adnial @iilysi)e it NibBRvifidnd he
i ke. The pol yal kene substituted am ne is characterized as

contai ning fronBBE ReisYPO refersiiogel spasmedtion shromatogsanhy c pad| Yapar phasest

about 30, nore P&ﬁ%g&ﬁbl |£Eti . t . 30 n
atons, preferably ,'rrrtx)se p*e@?ﬁoé@&%%;sl%%%o&%gﬁ 0 |n§ﬁ@%ﬂe
pol yal kene substweightt eAremativehydrocaruns are commerdial aromatic( hydroearbon solvents
25 98/ 0741

PCT/ US97/ 14lbg Bhaving a flash pojnt of abaut 437C- It ide be pndegsipod.that these gxamples 7%, ¢

500. Cenerally, intef@ed @ iadtiat Rveral co bhs aidestocsduies of theCindéntioh Qnd a48d by
an n val ue of about 500 to about 5000, _preferably about 800 to about

2500. | n anot hefot &pensied fe Hmitthe scopeef the inyeatiombout 500 to about 1200
or 1300. 5 ke pol yal kenes from which the pol yal kene substituted
am nes are deri‘\zféaém‘m“{me

A reactor is charged 225 parts of the product of Example 4-A, 4.6 parts of

15  an ethylene polyamine mixture having an average compositions corresponding to
tetracthylenepentamine, and 153.1 parts mineral oil diluent. The materials are
heated, under nitrogen, for 6 hours at 160°C while collecting distillate in 2 Dean-
Stark trap. The materials are filtered at 140°C. The product has percent nitrogen
= 0.33. |

20 Example 2-B

The process of Example 1-B is repeated employing 500 parts of the product
of Example 5-A, 28.2 parts of the polyamine and 352.1 parts mineral oil diluent.
The product contains 1.03% nitrogen.

Example 3-B

25 The process of Example 1-B is repeated employing 350 parts of the product
of Example 7-A, 19.9 parts of the polyamine and 246.6 parts mineral oil diluent.
The product contains 1.0% nitrogen.
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I ncl ude honopol yners and interpolyners of polynerizable ol efin nononers of

2 to about 16 carbon atons; usually 2 to about 6, preferably 2 to
about 4, nore preferably 4. The ol efins may be nonool efins such as
.et hyl ene, propyl ene, 1- but ene, isobutene, and 1-octene; or a

pol yol ef i nic nononer, preferably diolefinic 10 nmononer, such

1, 3- but adi enWOMBEMEoprene. Preferably, the polyner is a PE"“ﬁﬂﬁﬂBﬁlyner
An exanple of a preferred honopol ymer is a pol ybutene, preferably a
pol ybut ene i n which about 50% of the polyner is derived fromisobutyl ene.
The pol yal kenes are prepared by conventional procedures.

Anot her useful_reactant (C) is an acyl ated pol yam ne. These incl ude
reaction 15 f carboxylic acids with an excess of polyamne to

forman acyl ated The pibdefsOIEXaRPIEPRBS répefbd @fiplofing 350 Par®s of ik Peodubil has

at | east one condensabl e N-H group available for reaction with the

product obt ai rfdExample T-Ae 27 doparisf the polygminp @nd 251.6(pasts mineral oil diluent.7o f or m
this reactant Vi EH@ 'Mtﬁ F!sy JBE agent may be used such as fatty 20
aci ds, polyol e']f.ll%r#su g Ity eh‘ggcm#lhg aci ds and anhydrides, and the |ike.
Preferred 5 Esanmleo®Byi sobutyl ene succinic acids and anhydrides wherein

t he pol yi sobutyl en S tituent .is derjved fro ol yi spbut yl ene
having [err] rangi E'a‘efﬂt?ﬁ?f%‘ﬁ : (b}%pug&)mads repute%sgglpy@gggspa%s sFihe P¥°de“°q t is
general Iy prefgr 7N, 1291 7 BarfUWf{th€ pEOIPAmNE1aRE 255.8 Fadtd Imihéehl biD d@ehEer t 25
substantially all of the internediate arising fromreaction of (A) wth (B)
to product; ~ The produsyeontaipphd2fenibage®™ at | east 50% nore preferably 75%
is often acce%@ Preferably, at |east 90% nore preferably 99-100%

conversion is ) The reaction with the (C) reactant to
prepare thH productEheqirodels of Exawaplet 1-Bris repeated employing @80 gharts of thapeoditur es

rangi ng from aboyt 25C to ut 230[err] C . Wen 30 _.ampne.i.§ an
arkano am ne. GhERRIA B ol PR olehe polystuine G5 A G Pty e it udil
26 Y ﬂ%&% é6bkains 2.01% nitrogen. '

PCT/ US97/ 14028

A reactor is charged with 600 parts of the products of Example 12-A, 14.6
15 parts of a polyamine bottoms containing about 31.5% nitrogen (HPA-X, Union
Carbide) and 410 parts mineral oil diluent. The materials are heated for 6 hours,
under N,, at 160°C and filtered. The filtrate contains 0.45% nitrogen.
Example 8-B
The process of Example 7-B is repeated employing 300 parts of the product
20 of Example 13-A, 12.3 parts of the polyamine bottoms and 208 parts of mineral
oil diluent. The product contains 0.72% nitrogen.
Example 9-B
The process of Example 7-B is repeated employing 5100 parts of the
product of Example 17-A, 132.6 parts of the polyamine bottoms and 88.4 parts of
25 mineral oil diluent. The reaction is conducted at 170°C for 7 hours and the
filtration is done at 145°C. The product contains 0.81% nitrogen.
Example 10-B
A reactor is charged with 300 parts of the product of Example 13-A, 10.8
parts of the polyamine bottoms of Example 7-B, 8.9 parts of N-tallow
30  propancdiamine (Duomeen T, Akzo) and 213 parts mineral oil diluent. The
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cont ai ni ng hetereocyclic group containing products such as im dazoli ne,

oxazol i ne, or thiazoline formation may form These are frequently
obtained by first preparing an am de then continuing the reaction at
‘el evated tenperature to generate im dazoline, t hi azol i ne or oxazoline
by renoval of 241 2 | m dazoline formation wl| PEi‘mQﬁﬁU(fzsw' th
every am ne; the am ne nust have the structural elenent:

H err] NCRCR-NH Rl err]. Simlarly, oxazoline formation can take
pl ace when the amne is a B- hydr oxyet hyl am ne, e.g., 10

HO- CR err]CRerr]-NH err] [err]-thiolamnes can react to form
thiazolines.  materials are hetBd té' 38040 WAd MRAiNtANGE at nﬂ:ertbil el Fours while

i ndependently H, al koxyal kyl, hydr oxyal kyl, 53/drocar

am nohydr ocar byFOllﬁclms disuMal'mplmatgnalﬁm ltsraql myu °C. Thespreduct contaigs ani no
hydr ocar byl . 1597 % ni s, if imdazoline, thiazoline or oxazoline
formation is not désired, they may be avoi ded by enpl oyi ng am ne
reactants that gEsample Ipdvide the opport unity for imdazoline,

t hi azol i ne o oxazol i,ne forrra i on f the a | ead
to oxazol i neg t hi az of' FRCWRF 8 M @%Wg%?ﬁéﬁ%ﬁ {}ﬁe‘?egﬁ
conducting the paACH O60% by t&ﬁgﬂt%@ﬁfsomﬁﬁpefmé'ﬂéﬁné@ RUBRITR poistbudhe an
acceptable 20 rate and in acceptable amounts, or to avoi d prolonged

he?tl ngdof tlhe QM,,S@BOO) subshhﬁ@k@dcﬂh&@n]ﬁfdﬁduaﬁth hieC condénshiich i:ﬁfdﬁﬁd?f an

| nfrared anal ysi uri e.reactiop is, a onveni ent ns for
determ ning the® &? g‘ﬁﬁm Ppuoms Hi t%hy@meg}ﬁmmomeﬂmne e mpterials oguct
formed from t he afctaptell AMAAIN,( 41639810k 5)1041@ oilRd b RLESh melKSGpaﬂsmme%n y

t enper at ures ran ing from about 25 5[err]C to about 230[err]C, prefera
from about 28  oB0Tke sojuion is filtsted throwglicleth.] The fiiate corftaing0.87Bhmuiogen. 100C to

about 110[err] CowM anmoni a, a hydrazine or an am ne
characterized b sence Wthinits structure of at |east one
N-H group. Reactant AGgactod iséhRafked Withr500 Pafs 6fptlyisdufylead(Ultravis 18§ Tatpafls 5

equi val ents up t bout Pr oductf

| | f .
obt ai ned by posCMHA apd ﬁM@gﬁ&Q“;@gﬂg#éﬂ&%%BﬁﬁoJﬁﬁﬂ?%%W
i nvention are ahﬁd&rﬂ?ﬁ“ﬁb"cBﬁﬁﬂﬁﬂﬁﬁe&hﬁ&nﬁéﬁ%?&6ﬁ&ﬁ%ﬁ%ﬂ&%ﬁ?%ﬂﬂm

disulfide, 15 in a Dean-Stark trap. To this material are added 41.9 parts N—auunoeﬂzylplperazne
over 0.1 hour followed by reaction at 160°C for 5 hours while collecting distillate.
The materials are diluted with 248.1 parts aromatic diluent and filtered. The filtrate
contains 1.54% nitrogen.
Example 13-B

20 A reactor is charged with 600 parts of the product of Example 2-A and 8 parts

Ca(OH), followed by heating at 150°C for 4 hours, dilution with 200 part mineral oil
and filtration

The Lubricatine Ofl C .

The.Oil of Lubricating Viscosi
25 In one embodiment of this invention, the compositions are used as additives

in lubricating oil compositions. The lubricating compositions employ an oil of
lubricating viscosity, including natural or synthetic lubricating oils and mixtures
thereof. Mixmres of mineral oil and synthetic oils, particularly polyalphaolefin oils
and polyester oils, are often used. The Iubricating composition of this invention
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PCT/ US97/ 14028 al dehydes, ketones, carboxylic acids, hydrocarbon
substituted succinic anhydri des, nitriles, epoxides, boron conpounds,
phosphorus conpounds and the like are useful. post-treating agents.

The Reactive and Metal Conpounds "5 The reactjyv I

I ncl ude but %ﬁ%ﬁll imted to almlzal I metals, alkaline P‘éﬁwnﬁh%ﬁal S,
zinc, cadm um |ead, cobalt, nickel iron, manganese and copper.

Preferred are the alkali and al kaline earth netals. Especially preferred
are sodi um potassium calciumand |ithium Exanpl es of

reactive netal gt,!l {ﬁ‘;f‘ﬁ‘?@ﬁ%?g]&ﬁ)“fqﬁb“%ﬁ%%%% iy 9" kb A gmouxﬁgﬁj' um

carbonate, sodi correspon
pot assi um and ﬂntt:hmpmtmnmfclhmuwpnnml ci um oxi de, cal cium hydr oxi de

cal ci um car bonat e, gal ci um nethyl ate, calcju origd cium
phenoxi de, and corrg% ¥ &Fﬁf‘ﬁ&é@ﬂ?&%hﬂ/ Lﬂ‘mgml‘%@nmde,
zinc hydr oxi demwsmmm WERATbALER 6fF R/ tbidPwe; \%r‘dgﬁﬁ;gs : ckel

X1 |

hydroxi de, |ead 15 carbonate, ni ckel oxide, nick

nitrate, cobalt oxiNamursl eils inglude amma&arlbswhv@getab!wts .o caster. oiblerd oil

acetate, cupri bﬂ,gla%%m n

merely illust rgtfd]e 0 ose usedf 1 |)n tﬁnsas | 3@1@%& l%%is 'dq"{“ﬁ

i nvention is npetrolewns bilse redi solventitreated or tacids tredted ﬁmabhbncmng oile tof| the and
metal containin eact an are disclosed in many U, S. nts |ncI udi ng 20
U'S. Patent  ARREES Sphtef "ot Hed ety Bpiherics 1ed) T 433,
The reaction phyméhcks®dilst hx’@gm'i:lixﬁéﬂ Wi GRC SRR Of uiddd 6 ﬁﬁaﬁéaaﬁ

product and the reactive netal or netal conmpound w Il preferably conprise a
substanti al®y WSl netal salt, which netal salt is a carboxyl ate and/or

phenate. HoweVsf of ikl vaBNi kA s b HOUeOR HR GaFhISC

| act one, carboxylic group of mxturest
It is also to Synthetiddubricating o#soincindechyindcarbonfoils andibhlasbistinued \hydtosarboe

slightly. b.sic that is.th nt ai maII es up. t o about
10- %5% gxcess)mgsf WL‘W‘ZE @15‘@ '“Wﬁegkf’?? nSﬁcnﬁF‘fF‘éﬂéﬁg{‘%’E" fhased

on the stoichi magabémg {pBFyphenyl, (O5TP Witizhyls, 2Shedy i S Syl polypheipis, Used
for the pur ose of preparing over based
28 etc.), lated diphenyl ethers and alkylated diphenyl sulfides and their derivatives,

analogs and homologues thereof and the like.

Alkylene oxide polymers and interpolymers and derivatives thereof, and
those where terminal hydroxyl groups have been modified by esterification,
etherification, etc., constitute other classes of known synthetic lubricating oils that

20  canbe used.

Another suitable class of synthetic lubricating oils that can be used comprises
the esters of dicarboxylic acids and those made from C; to C;, monocarboxylic acids
and polyols or polyol ethers.

Other synthetic lubricating oils include liquid esters of phosphorus-containing

25 acids, polymeric tetrahydrofurans and the like, silicon-based oils such as the
polyalkyl-, polyaryl-, polyalkoxy-, or polyaryloxy-siloxane oils and silicate oils.

Hydrotreated naphthenic oils are well known.

Unrefined, refined and rerefined oils, either natural or synthetic (as well as
mixtures of two or more of any of these) of the type disclosed hereinabove can used

30 in the compositions of the present invention. Unrefined oils are .thosc obtained
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PCT/ US97/-14028 metals but for insuring that the reaction | eading
to salt formation reaction is driven to conpletion. The
foll owi ng exanples are intended to illustrate several derivatives of this
I nvention as I ans for preparing sane.. Unl ess indicat ,&%ﬂ i Se
all 5 part?ﬁkPgaggf?s by weight, filtrations are conducted enp d@?ﬁ% a
di at onaceous earth filter aid, and analytical values are by actual
anal ysis. The abbrevi ations GPC and VPO refer to gel perneation

chr omat ogr aphy and vapor phase osnonetry, respectively, both

procedures bei ngdipef fioin AhaAiril SCsyntlefE dbuibe without fiEth& PurifithisiPirbdtment.
hydr ocar bons are commerci al aromati ¢ hydrocarbon sol vent's 10 havi ng.a
#pl es

fl ash point of aBeéfined#ils prersimilar to thejusrefipedeils gxgent sheydyve been fumhes

are I nt end | Igﬁﬁﬂ%c %ﬁ”ﬁ Ll EQBQ?' OgRHLES t he
I nvention and argﬂa&ombxle I'n gln%g%?éo |9ngpﬂfh%h@g% e of the |nvent°?gon.
Exanple 1-B are obtained/by processes similarhtor thosk 8528 tpaobiain eéfirel coilsr applied tof
Exanple 4-A, 4.6 parjs,of .15 an ethyl ene po] yam,ne i xtur avj ng. an

aver age corrp%_i tf"gﬂi‘* Q‘&Y”é‘é’b&ﬁv&mﬁ“%ﬁy “5& NSEVS %ﬁﬁ%‘ﬁ@?ﬂ%ﬂs en ARy

153. 1 parts m nejqitionhlly SiobasSidt by tiithidiis QirkciddStot¥efhoval of spéiff Aittves oSl
nitrogen, for 6 hours at” 160C while collecting distillate in a Dean-

Stark trap. The breakdowniptodsets. filtered at 140[err]C. The product has

percent nitrogen = E?;ﬁ? %geé-‘. : icatink 6t ol s of
Exanple 1-B is repeat%,gmgrgp oy ‘%‘8%6@%@ S O l%dngﬂsp%é‘ﬁb&mm;g S&Eﬁearrpl e
5-A, 28.2 parts gibent incClpoibgelim Hie UnSi.04,326)972 geir European Pateht Pablicationul®n;282,

The product ntains 1. 03% ni tyogen., anpl.e 3-B_25 . . The
process of Egi(grrpﬁ1 quéwgg:‘r%'ﬁe é??ﬂm‘ﬁE)E’XS Ree s fap; relgyant, disglogyres

of Exanple 7-A, ddéhtaheRMer&inOf t he pol yam ne and 246.6 parts mineral oil

di | uent . The product contains 1.0% nitrogen.
A basic, brief description of lubricant base oils appears in an article by

D.V. Brock, “Lubrication Engineering”, Volume 43, pages 184-5, March, 1987,
which article is expressly incorporated by reference for relevant disclosures
15  contained therein.
Other Additi
The lubricating oil compositions of thiS invention may contain minor
amounts of other components. The use of such components is optional and the
presence thereof in the compositions of this invention will depend on the particular
20  use and level of performance required. Thus these components may be included
or excluded. :
The compositions may comprise a zinc salt of a dithiophosphoric acid.
Zinc salts of dithiophosphoric acids are often referred to as zinc dithiophosphates,
zinc O,0-dihydrocarbyl dithiophosphates, and other commonly used names. They
25 are sometimes referred to by the abbreviation ZDP. One or more zinc salts of
dithiophosphoric acids may be present in a minor amount to provide additional
extreme preésurc, anti-wear and anti-oxidancy performance.
In addition to zinc saits of dithiophosphoric acids discussed hereinabove,
other additives that may optionally be used in the lubricating oils of this invention

30  include, for example, detergents, dispersants, viscosity improvers, oxidation
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PCT/ US97/ 14028 Exanple 4-B The process of Exanple 1-B
i s repeated enploying 350 parts of the product of Exanple 7-A 27.4
parts of the polyam ne and 251.6 parts mneral oil diluent. The
product contains 1.3%nitrogen. 5 Exanpl e 5-B ss of
Exanpl e 1-BW9’P’@{7&H ed enpl oying 350 parts of the product Pg)ﬁs’%@aml e
7-A, 29.9 parts of the polyam ne and 253.3 parts mneral oil diluent.

The product contains 1.42%nitrogen. . Exanpl e 6-B 10 The pr ocess
of Exanple 1-B is repeated enploying 230 parts of the product

i toent. " phuRE e mbdf pRWAR e oot b W‘S?’%%Fa%%“

A reactor is cijm@mlagdnwa aiﬁcwmra‘gmmf cdldfrestphmmtstanddnuifnmpmenﬁz '/l:he14 6

15 parts of a polyam_ne bgttons containing, about 31.5% r1|t é

Uni on Car Shoyementioned Hsnsrsants and yascasity, jmprayers, afs used '8F‘| ar e
heat ed for 6 hidicves of this ivélfonN €7 1] at 160[err]C and flltered The
filtrate contaimr?é 025%n|troggn npl e 8-B The process

of Exanple ¥-B is rmmmmmgemtpand@wsm@n@mmum nhibiting

oi 16 buent " HES A Bl b kTl i B 5P RO TR vl hvéaitn B Lyl " 7

The process of bfExéhlpdigated Ehliphatice iodicedrbony| @yrgandc Ssubfidesamhd  pblysilfides,
phosphorus esters including dihydrocarbon and trihydrocarbon phosphites,
molybdenum compounds, and the like.

10 Viscosity improvers (also sometimes referred to as viscosity index
improvers) may be included in the compositions of this invention. Viscosity
improvers are usually polymers, including polyisobutenes, polymethacrylic acid
esters, diene polymers, polyalkyl styrenes, alkenylarene-conjugated diene
copolymers and polyolefins. Multifunctional viscosity improvers, other than those

15  of the present invention, which also have dispersant and/or antioxidancy properties
are known and may optionally be used in addition to the products of this
invention. Such products are described in numerous publications including those
mentioned in the Background of the Invention. Each. of these publications is
hereby expressly incorporated by reference. '

20 Pour point depressants are a particularly useful type of additive often
included in the lubricating oils described herein. See for example, page 8 of
‘Lubricant Additives” by C.V. Smalheer and R. Kennedy Smith (Lezius-Hiles
Company Publisher, Cleveland, Ohio, 1967). Pour point depressants useful for
the purpose of this invention, techniques for their preparation and their use are

25  described in U. S. Patent numbers 2,387,501; 2,015,748; 2,655,479; 1,815,022;
2,191,498; 2,666,748; 2,721,877; 2,721,878; and 3,250,715 which are expressly
incorporated by reference for their relevant disclosures.

Anti-foam agents used to reduce or prevent the formation of stable foam

include silicones or organic polymers. Examples of these and additional anti-foam
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product of Exanple 17-A, 132.6 parts of the pol yam ne bottons and 88. 4
parts of 25 mneral oil diluent. The reaction is conducted at 170[err]C
for 7 hours and the filtration is done at 145[err] C. The product
‘contains 0.81 %nitrogen. Exanpl e 10-B A reactor is
charged with s of the product of Exanple 13-A, 10.8 s of
t he polyam'nea%g!!ta@%;4 of Exanple 7-B, 8.9 parts of N-talIovvgsrmswﬂalhk
propanedi am ne (Duomeen T, Akzo) and 213 parts mineral oil diluent. The

30 WD 98/ 05741

PCT/ US97/ 14028 materials are heated to 180[err] C and mai nt ai ned at
tenmperature for coGmPesiichsvdre! described incotémtcdimﬂiﬁegehdsi’,abg-naihy TRKREhed! S
are filtered at 150[err]C. The product contains 0. 78% ni trogen. 5

A reactor is chdlNgres Rtz Gorporation, 196hpagescl23rlé3uct of Exanple 18-A, 85

ol yisobutene . DRRcpeRfs g Sitciis ey be oF o EREOCATY BF Bl | .

condensat i on pr dikeash-pfoducing detergents hnel exemplifidd,bynoih solbhie tneutsal \and basic salts
tris-hyd t hyl am. t .. Th t.eri N eact ed der
Nerr] at ysece gk b ARkela fam sy i sl s, riPbSuls Skt trebiara 10
oi I'. The sol uti ‘b%(ahﬁ: ﬂ!iokﬁlﬁh%@cidb%ﬁﬂ%ﬁieﬂbg-atm dnk ldireat! @rbionbphOsphbrus 7 7%

ni t rogen. Exanpl e 12- reactor is charged wth 500
parts of polyi séBkag#l ene (U travis 10), 72 parts GWHA and 2 parts 70%
aqueous net hane sul f ggi Ciyf] s ' . t . err|
to 160[err] C and nai 2?%%6@% ﬂéfﬁ%ﬁp%%?@%@% 'ﬂ%@r%ﬂsvﬂlh recu%:g{él ec l:\i%]g

distillate 15 ipresent[ecstoidtiamétricallyplargeo amronsts rthare theadrganie aciddedicdll. Thpar t s
N nOSC Y 6! DSBSt e R e e BOURS SR A, B
diluted with 243efindaakstite FerSiiiipt of fetal Felative 18 tc! idiiSReri Rghouht divRAbEE by
100. A neutral salt has MR = 1. One with three times the stoichiometric amount
has MR = 3, etc. Basic salts and techniques for preparing and using them are
well known to those skilled in the art and need not be discussed in detail here.
15 Ashless detergents and dispersants are so-called despite the fact that,
depending on its constitution, the detergent or dispersant may upon combustion
yield a nonvolatile residue such as boric oxide or phosphorus pentoxide; however,
it does not ordinarily contain metal and therefore does not yield a metal-containing
ash on combustion. Many types are known in the art, and any of them are suitable
20  for use in the lubricants of this invention. The following are illustrative:

(1) Reaction products of carboxylic acids (or derivatives thereof)
containing at least about 34 and preferably at least about 54 carbon atoms with
nitrogen containing compounds such as amine, organic hydroxy compounds such
as phenols and alcohols, and/or basic inorganic materials. Examples of these

25  “carboxylic dispersants” are described in British Patent number 1,306,529 and in
many U.S. patents including the following:
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contains 1.54% nitrogen Exanpl e 13-B 20 A reactor is
charged with 600 parts of the product of Exanple 2-A and 8 parts
Ca(GH)[err] followed by heating at 150[err]C for 4 hours, dilution with 200
‘part mneral oil and filtration The Lubricating O

Conposi tion The O | of Lubricating Viscosity 25

enbodi nent 3¥°Wg4li nventi on, the conpositions are used as P&EH#‘?T’!?@?‘

in lubricating oil conpositions. The |ubricating canpositions enploy an oil

of | ubricating viscosity, including natural or synthetic lubricating
oils and m xtures thereof. Mxtures of mneral oil and synthetic
oils, particularly polyal phaolefin oils and pol yester oils, are often
used. The lubricating conposition of this invention

31 | WO %1%96@1 3,381,022 3,542,680

PCT/ US97/ 14028 3,184,474 conprise a3,33.841 anount of $68i@70f | ubricating
viscosity and a mi3245,Z20Munt of 3,415,750 conposi ti o8,558,10hi s; i nventi on.
By maj or anount i $,209666 gr eat er t h{A3RD44 by wei ght, 3y876)M3 i nor anount
means | ess than 5@#gAy3Mei ght, base3j4apfiirthe total wesdgsd,od the
conposition. 5 3,272,746 Natural oi3 348,048 ude ani nal 3@g3bg1and veget abl e
oils (e.g. castor 3d1,357ard oil 3,44804b ot her vegeggahgipci d esters) as
wel | as mneral | Lgb_;o'@gsi ng oils SUS:.RS 4 iquid | eum oi | s and

sol vent-treated ofy #Giékgt reated m hubricating Qi ’43? t he

par af fi ni c, napht FF i xed 'par_,;a{ -f@éé* napht heni g’ . Hydrotreated
or . hydr ocr a ’ 'lls are inclil EP thin the s ’4 useful oils of
| ubricating 10 3|’ ty o i 1s of lub ?4 tzgviscosity

derived from coal e- are al 03'3%%”3 ) 4,
. Y 3,346,493 S 3,541,012 RE 26,433

3,351,552 3,541,678
(2)  Reaction products of relatively high molecular weight aliphatic or

alicyclic halides with amines, preferably polyalkylene polyamines. These may be
characterized as “amine dispersants” and examples thereof are described for
5  example, in the following U.S. patents:

3,275,554 3,454,555
3,438,757 3,565,804

(3)  Reaction products of alkyl phenols in which the alkyl groups

contains at least about 30 carbon atoms with aldehydes (especially formaldehyde)

10 and amines (especially polyalkylene polyamines), which may be characterized as
“Mannich dispersants”. The materials described in the following U. S. patents

are illustrative:
3,413,347 3,725,480
3,697,574 3,726,882
15 3,725,277

(4)  Products obtained by post-treating the carboxylic amine or Mannich
dispersants with such reagents are urea, thiourea, carbon disulfide, aldehydes,
ketones, carboxylic acids, hydrocarbon-substituted succinic anhydrides, nitriles,
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Synthetic lubricating oils include hydrocarbon oils and hal osubstituted

hydr ocar bon oils such as polynerized and interpolynerized ol efins,
etc. and m xtures thereof, al kyl benzenes, pol yphenyl, (e.g.,

bi phenyl s, terphenyls, alkylated pol yphenyls, 15 etc.), alkylated

di phenyl et her kyl at ed di phenyl sulfides and their derg 028
anal ogs and ho ues thereof and the |ike. Al kyl ene oxl de
pol ymers and |nterpolyners and derivatives thereof, and t hose where

term nal hydroxyl groups have been nodified by esterification,
etherification, etc., constitute other classes of known synthetic

| ubricating oils Békon ofifds! $Mbsphorus compounds of\hd fike. SleEﬁ!Biaﬁy
class of synthetic lubricating oils that can be used conprises

esters of di car bwaprials ofithisikind axe dencribed imthe fpnwz[lbs{qw : err]
nonocar boxyl i ¢ aci d§03 and p 85507 pol yols S. 639,242 O her
synthetic |ubricati g% i nclu d est ersi osphoru %z ni ng

25 aci ds, polyner ahydr of 69and t he 17 °9§| l'icon- S
such ‘as the , pol pol yal

pol yaryl oxy-si | oxan% and sil9q 30| | s. . 945 Hydr3o 38,836, 4
napht henic oils are3 2% nown. 3,373,111 Unﬁeﬁgn@é ref i nehOH 4
rerefined oils, ei t3x8§6 18% ural or3.49%10%tic (as 3130185 H79&,W%es of

two or nore of any 3R78,68%e) of th#d2,§08 di scl oSetWHAei nabove, WSIsed 30
in the conpositions3,28023% preserd,45%8Hnti on. U3c¥1398d oi |l s &,é04,308s¢e

obt ai ned 3,281,428 3,455,832 3,600,372 32 3,708,522 WO
98/ 05741 4,234,435

PCT/ US97/ 14028 di.r ect fro or s nt heti ¢ source hout
further purification & eatlﬁ'gfﬁ"%’m of 8? E‘bﬁ% PR t & tﬂ%’yf

unrefined oils eedbérylafts¥idyhdecyPe®er And Aigl indlécBRE Sktight olefins withiBordime " €

purification steps to i nprove one or nore properties. Rerefined oils
are obt ai ned y entaieing cpolst rqubstituents, ¢ f@se amivenlkyd asrylates pef mathacrylates,

applied to. ﬁm&ﬁsom MH&yHﬁyﬁn&%BsMa%ﬁfeﬁd [ hede’ deé‘f béSuch

rerefined 0|Is 0 n are
characterized as “polymeric dispersants” and examples thereof are disclosed in the

following U.S. patents:

| 3,320,658 3,666,730
10 ' 3,449,250 | 3,687,849
3,519,565 - 3,702,300

The above-noted patents are incorporated by reference herein for their disclosures
of ashless dispersants. N _ |
The above-illustrated additives may each be present in lubricating
15 compositions at a cbncenu'ation of as little as 0.001% by weight usually ranging
from about 0.01% to about 20% by weight, more ofien from about 1% to about
12% by weight. '
The compositions of the present invention are present in a minor amounts,
often amounts ranging from about 1% to about 20% by weight, more often from
20 about 3% to about 10% by weight, even more often from about 5% to about 8%
by weight.
Additive C
The various additives described herein can be added directly to the
lubricating oil or fuel. Preferably, however, they are diluted with a-subsfantially
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addi tionally processed by techniques directed to renoval of spent additives
and oil br eakdown products. Speci fic exanpl es of the
above-described oils of lubricating viscosity are given in Chanberlin
111, US. 4,326,972 and European Patent Publication 107,282, 10 both of

whi ch are h | ncor porated by reference for relevant di

cont ai ned tﬁﬁ%‘q A basic, brief descripti onig#%%ﬁ?ant
base oils appears in an article by D. V. Brock, "Lubrication

Engi neering", Volunme 43, pages 184-5, March, 1987, - which article is
expressly incorporated by reference for relevant disclosures 15 contai ned
t herei n. ; h It s T8 thitbfal @At | bl pefsEResi tions
of this i nventulléoaﬁ ﬁ‘ﬁnﬁggnlwdﬁ i nordﬂmnt su%hnDQSnt S 0 q@t’ hﬁel h@%’nponen?’s. The
use of such caclpenecort xylene, aptfoomah additive lvoncentrate. pThese moaceniretes alsually t he

conpositions of this .invention w epend,.on the ticular, 20 use and
evel of per f GPREECabt 1 cabobh B tHENBEN aHeY Sror pomE' 14 ap e

or excluded. 80% by weight, Thite OPHER Tont iaBAt 10 16 QibBhY 80% by wWigh?,abt tief a

di t hi ophosphoric acid. Zinc salts of dithiophosphoric aci ds are often

referred td asompesitiens: of; thishigvention asd may conjaipcincaddition, pae 9 merp| other
di t hi ophosphat.gs:.. r AR Sve. T I mes
referred to b%@%%%ﬁa@?%%@g%& norvee'z?ﬁ%:( bégﬁes&{)n&tﬁgm
di t hi ophosphomiormally likmidroggahie dileente iConcentmtionssuch asd5i%t, 206, (305 orl§0%

~addi ti onal extrenme, pressure, anti-wear and anti-oxidancy perfornmance.
I'n addi tion t(?’!‘?éi‘ﬁ'?&ypgeﬁ‘i’ﬁ’a?‘fhi ophosphori c aci ds di scussed herei nabove,

other additives ! NlddiiRy cdabdoRk bie BRp#EE by Mkl gdihes, CGiich@ dibdafeacl i S

invention 30 include, for exanple, ergents, spersants, Vviscosity
i npr over s,10oxitemaparanre, the desired components. 33
WO 98/ 05741

PCT/ US97/ 14028 Additive concentrates used for preparing lubricating oil compositions are
illustrated by the following examples. The amounts shown are indicated as parts
by weight or parts by volume. Unless indicated otherwise, components are
indicated as parts or percentages by weight of chemical present on an oil or diluent

15 free basis. When products of Examples set forth hereinabove are used, the
amounts listed are as prepared, including diluent, if any. The abbreviation MR
refers to metal ratio, the relative amo{mt of metal in an overbased salt compared to
the amount expected based on stoichiometry. For example, MR = 2 means the
overbased material contains twice the amount of metal compared to the “normal”

20  stoichiometric amount.

Additive concentrates are prepared by blending the components listed in

the following Tables. Mineral oil is used to bring the total to 100 parts.
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i nhibiting agents, netal passivating agents, pour point depressing agents,
extrene pressure agents, anti-wear agents, color stabilizers and
anti-foam agents. The above-nmenti oned di spersants and vi scosity
‘inprovers are used in addition to the ~additives of this invention. 5
Auxiliary extr, LfSsure agents and corrosion and oxi dati opcriiseRidis 9
agents which €E%§ I'ncluded in the conpositions of the invention are
exenplified by chlorinated aliphatic hydrocarbons, organic sulfides
and pol ysul fi des, phosphorus esters including dihydrocarbon and

tri hydrocarbon phosphites, nol ybdenum conpounds, and the like. 10
Viscosity inprovers (also sonetines referred to as viscosity index

i mprovers) may be included ip the conpositioens of this invgntion. Viscosity
i nprovers are usual | y@pol yers, idcl ud@ ng pol yi sobut enes, ol ynmet hacrylic
aci d esters, di tfe p&¥ymers,Vpol §al®yl styrenes, <

al kenyl ar ene- conj ugat ed di ene copol yners and pol yol efi ns.

Mul tifunctional viscosity inprovers, other than those 15 of the present

i nvention, which also have di spersant and/or anti oxi dancy properties

are known and may optjonall,ysbe ed in addition to thesproducts of this

i nvention. Such pr Qs - ectdescEi be? i? numer ous publ ig£ati ons including
t hose menti oned!T n the Background of the Invention™ Each of these
publications is her eby expressly incorporated by reference. 20

Pour point depressants are a particularly useful type of additive often
included in the lybricating oils described herein. See for exanple, page 8
of ‘Lubri cani&] Adgli t i sk by £ V. Sl heer and RgKennedy Smith
(Lezius-Hiles ?Sgggpaniinpli§ﬁer,§11§heland, Chigg 1967). Pour point
depressants usef uEf r t he purpose of this invention, techniques for
their preparationghnd their use are 25 described in U S. Patent nunbers

2,387,501; 2,045, M8; 2,655,479; 1,815,022 2,191, 498; 2,666, 748;
2,721,877; 2,721, %l8; and 3,250, 715 which are expressly i ncor por at ed
by reference ®r el® relevant dgscl gsuiges. & Anti -foam agents
used to reduc8yor Pevent HhE f oredmti oh @f st abl e oam i ncl ude
silicones o garl'c pol yners. Exanpl es of these and additional anti-foam
34
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4¥ 28 S 85 3

mponent

Ca overbased (MR ~ 1.1) S-coupled

alkyl phenate

Di-{nonylphenol) amine
Ca overbased (MR ~ 2.8) alkyl benzene

sulfonate

Mg overbased (MR ~ 14.7) alkyl benzene

sulfonate
Zinc salt of mixed isopropyk-2-gthythexyl

dithiophosphate
Product of Example 1-B

Product of Example 2-B
Product of Example 3-B
Product of Example 4-B
Product of Example 5-B
Product of Example 6-8

Silicone antifoam

W
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WD 98/ 05741

PCT/ US97/ 14028 conpositions are described in "Foam Contr ol
Agents", by Henry T. Kerner (Noyes Data Corporation, 1976), pages
.125-162. Det ergents and di spersants may be of the
ash-produci ng or ashl ess type. The ash- produci ng detergent sh ar e

exenpl i fi ed Wi9sP41sol ubl e neutral and basic salts 5  of

al kaline earth metals with sulfonic acids, carboxylic acids, phenols or

or gani ¢ phosphorus acids characterized by at |east one direct

car bon-t o- phosphor us | i nkage. The term"basic salt” is
used to designate netal salts wherein the netal is present in

st oi chi onetri cal | y Ther iubricatinpu oompdsitions t &fc this ginméntioncamt ilhuitrated . inTithe 10
amount of exce se denot ed by. .t he rret al _ratio ichis
defined as thd® %‘Y’B&ﬂ"é@’@ﬁéw‘ qﬁ?ﬁt’% CRIRE ?‘8“5?}'8 ?‘%’h’m@ %ﬁ)unt
di vi ded by pecifif ingfediaity, fiﬁhvnaednty &taﬁo:hﬂ%onceﬁm&leinvmé indidatedcarhouiins t he

stoi chionetri c am)unt 3, etc. Basic salts and techni ques for

preparing and andi eil omgbmm vxscosnty\,\m make, shi total 100, parts by| weight., Thee art

and o Sper Sanreipl RME s gAY p BEEE by, Selght | Ynless el HEERITTI D,

constitution, wige dahpdgantare inditatefas pans bmghnahe)cmmm:nmmfchemc;l eld a
nonvol atile residue such._as or| OXIde e gxi de; however,
it does not orW&'r?’F?“EBHF&H’F’\‘r%‘F‘é ? %F@Pg‘o ﬂ‘iﬁ”‘if?@ﬂ“&"g

met al - cont ai ni fgy oil use@smm Wﬁﬁh%bleﬁ@%{riwﬁs%%ﬁwkm thentiée, art,

and any of themare suitable use in the lubricants of this
i nvention. TheTotals laoaiGRfe dyeweight pst108 pacte by weight. Howevey, whenagfersing, to

Peast - anould 3aEalfy BF hilRybe or RRkinied ok Mok REfeRE lnounts o B pRPHIGRS 21

ni trogen cont aintlndigg aGydideenels such as ami ne, organi ¢ hydroxy conpounds such
as phenol's and_al cohaol S and/ or basic inorganic materials. Exanples of
t hese 25 e spersants” are described in British Patent nunber

1,806,529 and in  LubriRig o SomptakRhs frel tebatéll BF ik kel 8 mineral
| oil of lubricating viscosity (Exxon 15W-40), 7.5 parts of a 91% oil solution of an

15  ethylene-propylene-diene copolymer, 0.08% of a styrene-maleate copolymer
neutralized with aminopropy! morpholine, and the indicated amount of the additive
concentrates set forth in the following table:

Example
20 I Example A/13.31
I Example B/13.31
m Example C/11.86
v Example D/11.86
A" Example E/11.86
25 VI Example F/11.86
The Fuel C -
The N v Liquid Fuel
As indicated hereinabove, the products of this invention may also be used as
additives for normally liquid fuels. '

40



WD 98/ 05741 PCT/ US97/ 14028

3. 163, 603 3,381, 022 3. 542, 680 3. 184, 474
3. 399 141 3. 567, 637 3. 215, 707 3. 415, 750
.3 574, 101 3,219, 666 3, 433, 744 3. 576 743
3. 271 310 3. 444, 170 3, 630, 904 746
3. 448 048  WO9BNSTL 3 35 510 3, 281, 357 m"’s’g’,’ﬁ’ﬁ, 049
3. 632, 511 3. 306, 908 3, 451, 933 . 3. 697, 428
3. 311, 558 3, 454, 607 3. 725 441 3,316 177
3. 467, 668 4194, 886 3. 340, 281 3. 501, 405
4,234,435 Fue? ons of this inventioR: n§e79ma or amount of a notmafht, 527
3. 346, 493 3 &53"4'ﬁﬁhoii112 Pk 3, 351, 552
3, 541, 678 liquid fged) i.e., Roe sbichris phqurdumdgr mrmaépmdlmwf wisgmwsﬂb' @t ar

wei ght al i phatic cycl i e
pol ?/al Kyl elrcl)e pof’g}g.r'ﬁ‘nnggmﬂ?h’éés/ %ﬁ"’%ﬁ a%ﬁn%nh%éptggt ert zeg&{g (f,teg?#)ne
di spersant s” andma%&ﬂﬁh&ﬁmﬁh&hﬁﬁh&ﬁﬁhﬁhﬁﬂtub&dhkohmﬁmmmwanple in the

foll'owing U S. patents: 3,.275, 554
3,454,555 S TheﬁxelsusedmtheMggnp@mons of this mvenuon argwgggmgmto

(3): Reaction f &WM gaohﬁﬁ fuel
contains at |eas a%&lut car%’ldn at ons WIt?I d(g hydes (espeC| al

f or mal dehyde) 16uchrad mmmmmmmmﬁ fapl 5r2:, motoy gasoline 3s dﬂﬂnﬁd:h may

he. Tl Fow ng. 0% AT, Sprpbfalion waﬁef%@%l‘#l“ﬁﬂ”ﬁﬁ o r fi8CHH P 11

g 332-2 gg; 15 defined in ASTM Mﬁ%ns7]2)-5392-90 and D-975-91). Fuels Sofitdining /mbn-
, 726, , 77 o
10  hydrocarbonaceous materials such a alcohols, ether, organo-nitro compounds and the

like (e.g., methanol, ethanol, diethyl ether, methyl ethyl ether, nitromethane) are
also within the scope of this invention as are lignid fuels derived from vegetable or
mineral sources. Vegetable or mineral sources include, for example, crude
petroleum oil, coal, corn, shale, oilseeds and other sources.

15 Oxygenates. are compounds covering a range of alcohol and ether type base
fuel. They have also been used as the sole fuel component, but more ofien as a
supplemental fuel used together with, for example, gasoline to form the well-known
"gasohol” blend fuels. Oxygenate-containing fuels are described in ASTM D-4814-
91.

20 Methanol and ethanol are commonly used oxygenates. They are primarily
used as fuels. Other oxygenates, such as ethers, for example methyl-t-butyl ether,
are more often used as octane number enhancers for gasoline.

Mixtures of fuels are useful. Examples of fuel mixtures are combinations
of gasoline and ethanol, diesel fuel and ether, gasoline and nitromethane, etc.

25 Particularly preferred fuels are gasoline, that is, a mixture of hydrocarbons
having an ASTM boiling point of 60°C at the 10% distillation point to about 205°C
at the 90% distillation point, oxygenates, and gasoline-oxygenate blends, all as
defined in the aforementioned ASTM Specifications for automotive gasolines. Most
preferred is gasoline,
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(4) Products obtained by post-treating the carboxylic am ne or Mannich

di spersants with such reagents are urea, thiourea, carbon disulfide,

al dehydes, ket ones, carboxylic acids, hydrocarbon-substituted succinic
anhydrides, nitriles,

WD 98/ 05741 %ﬁ?‘é 14028
epoxi des, bom”é‘ﬁ?ﬁ}ounds, phosphorus conpounds or the |ike. y

materials of this kind are described in the following U S. patents:
3, 036, 003 3,282,955 3,493,520 3, 639, 242
3,087,936 3,312,619 3,502,677 3, 649, 229

0T 3 300540 ot o e enion o e s

3,254,025 which 2ré3wéll known to those 6£ §39 i e art. Thwe'icﬁﬁ'ﬁcﬁilé anti-knock

3, 256, 185 3,403, 102 573,010 702, 757

3, 278, 550 agenss SU0h g5olgtra-alkyl lead %%5!93‘1 scmnge!? sush as diglo-alkancs,
3261 as ooy 4ESnilils such as hindired phepg, rust nbiblory o alkylared

4, 234: 4|35 sm:mmct i at('&)andlanhques Meuvd :ﬁveaﬂmﬁlbammhmml gg@s;mﬂlsrysuch
as decy e an mol ecul,ar

olefins with mﬁ%’ﬁéﬁ@l Eﬁfcﬁe\rﬁ?ﬁﬁtﬁ 5"‘%‘0 wﬁfﬁ’stﬁ‘f% '“5“‘5 I kyl
acryl ates or nriehabificrs} aft-icing agen® @hd tid/Tikée SThe el compositions of thls mvent:on

pol y- (oxyet hyl ene) substi t uted acrdyl at es. These may be
be lead-containing or lea fuels. Preferred are ead-free fuels.

The products of this invention provide a number of benefits to a treated

10 fuel, including detergency, anticorrosion and the like. '

| In one particular embodiment of this invention, the motor fuel compositions
contain an amount of additives sufficient to provide total intake system cleanliness.
In another embodiment, they are used in amounts sufficient to prevent or reduce the
formation of intake valve deposits or to remove them where they have formed.

15 As mentioned hereinabove, fluidizers may be used in the fuel compositions
of the instant invention. Useful fluidizers include natural oils or synthetic oils, or
mixtures thereof. Natural oils include mineral oils, vegetable oils, animal oils, and
oils derived from coal or shale. Synthetic oils include hydrocarbon oils such as
alkylated aromatic oils, olefin oligomers, esters, including esters of polycarboxylic

20 acids, polyols, polyethers, poly(oxyalkylene) glycols, alkylphenol-derived
polyethers, and others.

Fluidizers are usually fuel soluble, meaning they are soluble in the fuel in
amounts of at least 0.1% by weight, more preferably at least 1% by weight. Certain
fluidizers, for example, butylene- and propylene oxide derived fluidizers, are

25  generally soluble in fuels at all levels. These are readily prepared from alcohol,
glycol and phenol imitiators under superatmospheric conditions, preferably in the
presence of basic catalysts.

Especially preferred mineral oils are paraffinic oils containing no more than
about 20% unsaturation, that is, no more than 20% of the carbon to carbon bonds

30 are olefinic.
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characterized as "polyneric dispersants" and exanples t hereof are discl osed

in the followng U S. patents: 3, 329, 658

3,666, 730 10 3,449, 250 3,687, 849

3,519, 565 3,702, 300 The above-noted patents are

I ncor por at ed r ence herein for their disclosures %ﬁfsg.}m

di spersants. wo”%s%l The above-illustrated additives nay eac é present
in lubricating 15 conpositions at a concentration of as little as 0.001%
by wei ght usual ly ranging from about 0.01%to about 20% by wei ght,

nore often from about 1 %to about 12% by wei ght. The
conposi tions of the prgpm %{hﬂ% ol 'TRffAts 4l pBlyBkyaBiylchE MbnbS

of ten anmounts rangi ng Trom abo0(t 1&) 0 about 20% by V\pgllyght nor e oftenfrom

20 about 3%t o polyels, daben kerivativesh therenf e andriN-vinylpyaolidinene aBdition Syodustsabout

8 % - by wei Ve nc The various additives
descri bed herei MB@ B‘Efelfgﬁﬁ P&h@ogeamﬁgolyalphao}eﬁl cating oil or fuel.
Preferably, however, tFagicuRflf whefulllsgath¥ic bile ase!lthd polykthbd Yils such as those

37 VO 96/ 05741
PCT/ US97/ 140258 marketed updert the, oUERN | tradegame; éygalkmn dCathidn Cogparation,

m neral oil, Q&"g’? aﬁg such Eﬂn@ﬁg a@dg%htlve
concentr at e. Rt !g%q’és usuaﬁ) corrprl se about &f 0 about

809% by vel ghll:) foycllleChenats dﬂsmzhediﬁ’qﬁmgﬂ?d?ﬂ-ﬁ] basedeNV\tBtmz ﬁled]?re
of ten” from abou b u wej . e omosi tions of
this invention aﬂﬂ"%?ﬁyg 3@ F‘HP e%ﬂ’df”tlﬁggﬁﬁ ‘%n@%’rarﬁﬂl&ﬁ

addi tives known m&x&hﬁo%ﬂibaﬁﬂsdﬁﬁﬁéﬂ:bﬁhmaed By P8 CofgtRativn ance conpri ses

t he normal 'y | |qU| or gam c diluent. Concentrations such as 15% 20%
30% or 50% 10  or hi @Mtear examples atep pelyexyalkylene compounds prepared fro Cix

alcohols or C,,, alkylphenols and sufficient propylene- or butylene oxide such that
molecular weight ranges from about 200 to about 5,000, and monoethers and N-
vinylpyrrolidinone addition products thereof.  Additional fluidizers include
polyoxyalkylene compounds prepared from glycols or polyols having from 2 to
15  about 10 carbon atoms and sufficient propylene- or butylene oxide such that overall
molecular weight ranges from about 200 to about 6,000 and ether derivatives
thereof.
Preferably, the fluidizers have a kinematic viscosity ranging from about 2
to about 25 centistokes at 100°C, preferably from about 4 to about 20 centistokes,
20 and often up to about 15 centistokes. If the viscosity of the fluidizer is too high, a
problem that may arise is the development of octane requirement increase (ORI)
wherein the octane value demands of the engine tend to increase with time of
operation. _
While both mineral oils and synthetic oils are generally useful as fluidizers
25  over the entire preferred viscosity range, it has been observed that at the Jower end
of the viscosity range, synthetic oils tend to provide somewhat superior performance
compared to mineral oils. _
It has been found that fluidizers, particularly when used within the ranges
specified herein, together with the compositions of this invention, improve

30  detergency and emissions, and reduce the tendency toward valve sticking. Amounts

43



Addi tive concentrates are prepared by m xing together, often at elevated 10

tenperature, the desired conponents. Addi tive concentrates used
for preparing lubricating oil conpositions are illustrated by the
fol | owi ng exanpl es. The ambunts shown are indicated as parts by wei ght

or parts by v é Unl ess i ndi cated otherwi se, conponents are

I ndi cated as % %’6 percent ages by wei ght of chem cal premﬁ"ﬂ’ﬁs oi |

or diluent 15 free basis. Wen products of Exanples set forth hereinabove
are used, the anounts listed are as prepared, including diluent, if
any. The abbreviation M refers to netal ratio, the relative armunt of

Storchi omet ry. Slodctarkls safRURL Blnkle indiyigbal “uiSRiR Jo, 0 ehaw oo
contains tw ce dohposition;and edlative afloumtd 6PAKIRIVes &re'ghen heRidRer, 2

stoi chionetric anount Add| tive concent rates are prepar ed by

bl endi ng t he conponerkbe fsslqompositions of this invention Bay centain uxiliary\dispsrsantsoi | i s
used to bring tAQyigdvalenf Of disfkriditsiate known in the art and may be used together with
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PCT/ US97/ 14328 the amide compounds described herein. Preferred auxiliary dispersants are Mannich
type dispersants, acylated nitrogen-containing dispersants, aminophenol dispersants,
aminocarbamate dispersants, ester dispersants and amine dispersants.

Acylated nitrogen-containing compounds include reaction products of
hydrocarbyl-substituted carboxylic acylating agents such as substituted carboxylic

10 acids or derivatives thereof with ammonia or amines. Especially preferred are
succinimide dispersants.

Acylated nitrogen-containing compounds are known in the art and are
disclosed in, for example, US Patents 4,234,435; 3,215,707; 3,219,666; 3,231,587
and 3,172,892, which are hereby incorporated by reference for their disclosures of

15  the compounds and the methods of preparation.

The auxiliary dispersant may also be ari,ester. These compounds are
prepared by reacting a hydrocarbyl-substituted carboxylic acylating agent with at
least one organic hydroxy compound. In another embodiment, the ester dispersant
is prepared by reacting the acylating agent with a hydroxyamine. Preferred are

20  succinic esters.

Carboxylic esters and methods of making the same are known in the art and
are disclosed in U.S. Patent 3,219,666, 3,381,022, 3,522,179 and 4,234,435 which
are hereby incorporated by reference for their disclosures of the preparation of
carboxylic ester dispersants.

25 The carboxylic esters may be further reacted with at least one amine and
preferably at least one polyamine. These nitrogen-containing carboxylic ester
dispersant compositions are known in the art, and the preparation of a number of
these derivatives is described in, for example, U.S. Patents 3,957,854 and
4,234,435 which have been incorporated by reference previously.
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Also included among the auxiliary dispersants are Mannich type dispersants.
Mannich products are formed by the reaction of at least one aldehyde, at least one
amine having at least one N-H group and at least one hydroxyaromatic compound.

Mannich products are described in the following patents: U.S. Patent
3,980,569; U.S. Patent 3,877,899; and U.S. Patent 4,454,059 (herein incorporated
by reference for their disclosure to Mannich products).

The auxiliary dispersant may be a polyalkene-substituted amine. Polyalkene-
substituted amines are well known to those skilled in the art. Typically, polyalkene-
substimted amines are prepared by reacting olefins and olefin polymers
(polyalkenes) and halogenated derivatives thereof with amines (momo- or
polyamines). These amines are disclosed in U.S. patents 3,275,554; 3,438,757;
3,454,555; 3,565,804; 3,755,433; and 3,822,289. These patents are hereby
incorporated by reference for their disclosure of hydrocarbyl amines and methods of
making the same,

Aminophenols are also included among useful auxiliary dispersants that may
be used in the fuel composition of this invention. Typically, such materials are
prepared by reducing hydrocarbyl substituted nitrophenols to the corresponding
aminophenol. Useful aminophenols include those described in Lange, US Patents
4,320,000 and 4,320,021. Aminophenols and methods for preparing are described in
US patents 4,100,082 and 4,200,545 to Clason et al, US Patent 4,379,065 (Lange)
and US 4,425,138 (Davis). It should be noted that the term "phenol” used in the
context of aminophenols is not intended to limit the compounds referred to in that
manner as being only hydroxybenzene derivatives. The term "phenol” is intended to
encompass hydroxy aromatic compounds, including hydroxybenzene compounds,
naphthols, catechols and others as described in the foregoing patents, all of which
are incorporated herein by reference for relevant disclosures contained therein.

"~ Also included among useful auxiliary dispersants are aminocarbamate
dispersants such as those described in' US Patent 4,288,612, which is incorporated

herein by reference for relevant disclosures contained therein.
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39 WD 98/ 05741

PCT/ US97/ 14028 . The lubricating conpositions of this
invention are illustrated in the foll owi ng Exanpl es. The | ubricating
.conpositions are prepared by conbining the speci fied ingredients,
individuallxwgr from concentrates, in the indicated anmounts

98705741 PCT/USI7/14028

Treating levels of the additives used in this invention are often described in
terms of pounds of additive per thousand barrels (PTB) of fuel. PTB values may be
converted to approximate values expressed as parts (by weight) per million parts (by
weight) of fuel by multiplying PTB by 4 for gasoline and by 3.3 for diesel oil and

5 fuel 0il. To determine precise values it is necessary that the specific gravity of the
fuel is known. The skilled person can readily perform the necessary mathematical
calculations.

The fuel compositions of this invention contain from about 5 to about 500
pounds per thousand barrels (PTB) of fuel additive, preferably from about 10 to

10  about 250 PTB, more preferably from about 20 to about 100 PTB.

Fluidizers, when used, are generally present in amounts ranging from about
1 to about 500 PTB, more often from about 10 to about 250 PTB and most
preferably from about 10 to about 150 PTB.

Relative amounts by weight, of the nitrogen-containing compound to

15 fluidizer oil typically range from about 1:0 that is, essentially free of fluidizer, up to
1:10, more often from about 1:0.5 - 2:0, preferably from about 1:0.75 - 1.25.
dditive C

As mentioned hereinabove, the additives for use in fuels may be supplied as

additive concentrates which are then diluted with normally 11qu1d fuels.

20 The following Table illustrates additive concentrates for use in fuels.
_ Concentrate (% by Weight}
Component Fl Edi
Alkylated aromatic 15.76 19.2
hydrocarbon?
Product of Example 12-B M 38
Demulsifiers 0.22
Polyether Oil2 428
Mineral oil 4594
2-Ethylhexanol ' 4.54
! = HISOL-10, Ashland Chemical Co.

2 = EMKAROX AF-20, ICT
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and oil of lubricating viscosity to nmake the total 100 parts by wei ght. The
5 anounts shown are indicated as parts by weight. Unless indicated

otherwise, = where conponents are indicated as parts by weight, they are
anounts of chem cal present on an oil or diluent free basis. Thus for
exanpl e, an additive conprising 50% oi | used at 10% by

bl end, provi dPOBBHE wei ght of chemical . Total s are 100% y vvel ght or

100 parts by weight. However, when referring to 10 incorporation of
products of Exanpl es set forth herein, anobunts are as prepared,

i ncluding any diluent. Lubricating oi |l conpositions are
prepared by mxi ng t 08 ‘fomgg jllustrate Séverdd| fulel Donfpobitions \Of Sthidsi ty
(Exxon 15W40), parts 0 1A) ol I soI ut | On’bgr.{ aﬂﬁje-é

et hyl ene- pr opyl e‘ﬁ!ﬂnﬂp%n to compeipgs ges XAmpLes, AMORHS Alfe

neutralized W t hgjpen aqﬂﬁg)aud ;ﬁgeéby\mgmak pﬂeparedldmkﬁdsedhmmudmﬂmmw,he
additive entrates set f rth RPM alo! ressed
Addi tive Concent‘ﬂg M “%?Z %%ﬁg{% &f%ﬁnlhﬂvesareexp I

Exanpl e A/ 13.31 in amounts substantlally free of mineral oil jor hydrocarbon solvent dilgens. gfhe3. 31

[11
Exanpl e D/ 11. S?Wvﬁu% il1’11'B<'3’(i"nraanspuundsofaddltme{:/ermousaml barrels df‘ﬁ;el

25 The followipg Table illustrates sqggwg quﬁ’sxggns oF%e?-HgE{aétﬁ
Conposi tions invehifion Nomﬁﬁéxhguhleauetlcgaﬁolinbsand the indicated ameunitsndf edditive in

her ei nabove, the_pro ion may al so be used as
additives for MW M&Wﬁl@f

40 O 188/ ED GASOLINE + % WEIGHT ADDITIVE CONCENTRATE
PCT/ US97/ 14028 Concentrate ~ F-A FB

F- 0.8 |

FA 0.07

While the invention has been explained in relation to its preferred
embodiments, it is to be understood that various modifications thereof will become
apparent to those skilled in the art upon reading the specification. Therefore, it is to
be understood that the invention disclosed herein is intended to cover such

15  modifications that fall within the scope of the appended claims.
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Fuel- conpositions of this invention conprise a major anount of a normally
liquid fuel, i.e., one which is liquid under normal conditions of use,
typitally, at anbi ent t enper gtre——and—ri-nar _apounts of the

conposi tions of this inventi on THIS/SHEET HASBERNTDUNt and mi nor amount
are as defi n%% nabove. - REPLQOHJeI s uped in the_ fuel

conposi tions ? i nventi on are WerT Krowr—to _thoserﬂﬂs?"é'd"?’n t he
art and usually contain a major portion of a normally |iquid fuel such
as hydrocarbonaceous petroleumdistillate fuel (e.g., notor gasoline as
defi ned by ASTM Specifitations D-439-89 and D4814-91 and diesel fuel

or fuel oil as def y ifications D 396-90 and D-975-91).
Fuel s contai ni ng non- mn meous mat e alcohol s,
ds an the *

et her, organo-nitro co hanol

- like (e,
diethyl ether, nethyl ethyl ether, nitronethane) arTB%Sheetrﬁas @enzitﬁ@c%ln t he

scope of this Ry qg/ ﬂ'{h@iﬁ are liquid fuels derived n“mm“
m neral sources. egetable or m neral sources inclu

petroleumoil, coal, corn, shale, oilseeds and ot her sources.

Oxygenat es are corrpounds coverl a .range, of al cofhol and et her type pase
fuel . They have al do b ﬁ%%éﬁ@&ﬂ@l’ @YTﬂb Rresengeof 3p agidics ¢ o
as a wpm,aamnt aéleé:eﬂel ﬁuﬁxedmeog?é@ercdfrsikdm g T of &rgane! Quifsiae Olbkige t ©

, Crude

formthe well-known asohol " Dl end fuels.” Oxygenat e-contal ni ng fuels
are descri Bed hetﬁfmmtlbqw acids, ang;;mnggl acids, Met hanol and et hanol
are commonly used oxyge r O her
oxygenat es 4ysuch as et hgﬂg%%-{m@éa’m f/lbb %é%tﬁ Slggll one g}-Joup %

mor e of t en suseatle formuly ane nunber enhancers for gasol | ne.

M xtures of fuels are useful es of fuel m xtures are conbinations
of gasoline and et hanol, | L%.I and ether, gasoline¢gnd nitronethane,
rI y pr

etc. 25 6 Parti cul‘ ferred fuels are gasoline, that is, a
m xture of shydpgcarbons havi ng an ASTM boi ling point of 60[err]C at
the 10% distillation point to about 205C at the 90% distillation

poi nt, oxydenates, and @Bkalicastonsxcarhmnplicrepttantdsiected fropsthe groupdonsisting i n
the af or engyt |é}r} Wo?ﬂm%%ﬁhﬁgt' ons for autonotive gasolines. Mst

preferred i’s gas 41
R’(l)
R’—(':—(R‘) —~C(O)OR’ )
10 R0

11 wherein each of R®, R® and one R’ is independently H or a hydrocarby! group and
12 the other R? is a hydrocarbyl group, R® is a divalent hydrocarbylene group, and n is
13 0O or 1, in amounts ranging from 0.6 moles (B) per mole of (A) to 3 moles (B) per
14  equivalent of (A).

2. The process of claim 1 wherein the product formed from reaction of
(A) and (B) is further reacted with from about 0.5 equivalents up to about 2 moles,
per mole of (B) of at least one of

(C) ammonia or a hydrazine or an amine characterized by the

Wi R W N e

presence within its structure of at least one H—N group.
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WD 98/ 05741

PCT/ US97/ 14028 The fuel compositions of | !' m ’HM“,!M‘L
invention may contain other additives whi ch are wel | f

skill in the art. These can include ||§1§H lh‘éﬁ%fients such as :
tetra-al kyl | ead conpounds, |ead sc@ | 0-al k
dyes, antioxi M¥85Wch as hi nder ed]phendREPLAGEBt i nh] bi torsg*s}g'?:J 9713028

al kylated 5 succi ni c acids and anhydrides and derr.vatives thereof,
bacteriostatic agents, auxiliary di spersants and detergents, gum
inhibitors, fluidizers, netal deactivators, denmul sifiers, anti-icing

~agents and tfe like.3 The 'ﬁiéeﬂr?é‘&ffaf) b e?%mlﬁoawmegrﬁmmcﬁwope

| ead- cont ai ni ng or Iead free ) erred are | ead-free fuels
The product s2 of (A)dnd (Bhwaﬁnﬂxmrepcted/mlb feonm abant (0.3 equivalestts up ta abowt 2mpeled 10

fuel ; includidng%tg@ nc anticor |onadthe”|ke l In
one particul é&?ﬂéﬁ#‘g TAFYe; ﬁfﬁ?ﬁ Ve ‘el corrposi tions
contain an anount of additives sufficient to provide total intake system
cl eanl i ness. I n anot her enbodi nent, they are used in amounts

sufficient th preverft- or e ﬁW%WQMIWW?Uﬁ%P“?WM%FWlW "
deposits or 40 & ﬁg)o{x?f&#%rﬁmiahey have formed. 15
ul

ment i oned herelnabov I zers may be used in the fuel conp05|t|ons
of the instant invention. URMul fluidizers include natural oils or

synthetic oils, or LW esath sNatural oils pLaglude mneral
oils, vegetable oils, ani ?&? )' ﬁgﬁfﬁk oil s derive rom coal or
shale. Synthgetic oils incl udé'mydrocar bon oils such as al kyl at ed

g{)ona;l:::dgl |4Spo efd rh;)bso y g%sker y{ogl%éh%/ng'}?ﬁ?g %%%{Ofrggl %c%[rgoxyl iC

al kyl phenol -sler ¢ongwting ofmaﬁyweﬂabﬁrpiopy!imﬂl Bitylednd.n = 0, and the olefinicidotipGuridr S

are usually fuel soluble, neanin they are soluble in the fuel in
amounts of £ | &das thegaperpl nore preferably at |east 1% by wei ght.

Certain fluidizers, f 1&:?31@-@ and prqmene oxi de
derived fl Ul7dl zers, are 25 ﬁi)e era(TQR‘)gEJ l%-?g?pn fuels at"all |evels.

These are reﬂadlwmeqsmhMR amlaR (:lshuﬁs:pendenﬁy, bydrogen and lp!ldmvai'bonrbasuhtors
under super gt nospher.i n s0Q%, P, fera N

basi ¢ cat al yst s& SRS ahd S47'SF R E 63@ | Byt F ?“g??t@dﬁ%dﬁ’&‘élog f’% rgtfaégon

par affinic 10! sbeedffoupi Ng no nore than about 20% unsaturation, that
is, no nore than 20% of the carbon to carbon bonds 30 are ol efinic.
42

5.  The process of claim 4 wherein each of R! and R? is hydrogen and R®
2 is H or a lower alkyl group and the group (CHRH®RY) is a hydrocarbyl group
3  containing from 7 to about 5000 carbon atoms.

6.  The process of claim 5 wherein the group (CHRH®R®) is an
aliphatic group containing from about 30 to about 200 carbon atoms and the olefinic
compound is derived from homopolymerized and interpolymerized C,,g olefins,

K-S PO N N )

wherein the olefinic compound has M » ranging from about 200 to about 7,000.

7. The process of claim 4 wherein the olefinic compound is a polyolefin

comprising a mixture of isomers, at least about 50% by weight of the mixture

DWW N e

comprising isomers of the formula
—_—
H,C = CR)(CHR®RY)
This Sheet 4
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WD 98/ 05741

PCT/ US97/ 14028 Specjfic exanples of synthetic oi

fluidi zers are pol yoxyal kyl ene nono- 3 3 , ether derivatives
thereof and N-vinyl pyrrolidi none adgi -1 t her eof

pol yal phaol efi ns, and hydr ogenat ed pe ANOCE K

Particul ar|l y WaMIsyni hetic oils are the poTyetherdi | s sFHURNNe 5
mar keted under the UCON tradenane by Union Car bi de Cor por at i on,
poly(oxyalkylene) gl ycol s such as those marketed under The EVKAROX

t radenane |l Chemicals and described in EP 0647 Elmluz ml l
USSN 133442 _fi | 993 and pol yester 0|I mﬁ mu
pol yol and dneW™ SPNWORGJ‘S%OI %ﬁé@l}boxyl i c aci ds such as t hose Lnarket ed*
Hat co Corporation. 10 O her exanpl es are pol yoxyal kyl ene
conpounds prepared from ([err] al cohols or (Jerr] al kyl phenol s a
suf ficient bropyl end- orThaprpeesnef drimié whersin thezpolyolefin is aglolybutene and Rght
ranges froniab%gh tﬂﬁo to about 5,000, and nonoethers and N

vi nyl pyrrol B 4di ti on .products thereof. Addi tional fluidizers

I ncl ude . pol yoxyal kyl ene conpounds prepared from gl ycols or pol on S

having from2 to 15 about 10 carbon atons and sufficient propyl ene-
butyl ene oxtde such thatWOfdmwmﬁewmmwﬁgé?#P@WI&ﬁﬁut

200 to abou g&?ﬁ@%dzﬂﬁﬂﬁﬁ d}%dn‘léi’i WhEsin from abO&' V% to 65% are trisubstit

Preferably, ers have Ki nemati1 c viscosity ranging from about 2
to about 253 cenbﬁa& whegmannemmmq antginscfremhioyabbuto¥i0izerbon atams ardahe 20

centi st okes and ften u 0 abqut 15 centistokes. If the viscosity of
the fluidi zér PMB”(? m B-etl wcﬁr‘@ﬂ'ﬁem that may arise is the devel opnent
of octane requirenent increase (ORl) wherei n the octane val ue demands
of the engine tend to increase with tine eration.

Wil e both Hi neraI Yis %P@?ﬁﬁtﬁt‘?‘@%?l@%@ 'B%t? Biq compoung |is selected

fluidizers 25 g gﬁ% ’ j&?mr Eﬁﬂ%ﬁ‘aﬂl@
observed t hat at t e &B;elﬁgﬁ&aq &he VI SCOSI t rangteoﬁso;/lggﬁetlc oils

tend to pro¥i dmmnmmalhybmdphboleﬁermmmd an ethyjsae-alpha colefimdient

oi | s. : t has been found that fluidizers, particularly when
used within th&r?"é specified herein, toget her with the
conpositions of this |nvention i mprove 30 detergency and em ssions, and

reduce the tendency tovvard val ve sti cki nzg

43 1 The process of claim wherem (C) is selected from the group
2  consisting of an alkylene polyamine, an alkylene polyamine bottoms product, and a
3  condensed polyamine derived from at least one hydroxy-containing material and at
4  least one alkylene polyamine or alkylene polyamine bottoms product. |
1 12. A composition prepared by the process of claim 1.
1 13. A composition prepared by the process of claim 2.
1 14.  An additive concentrate for formulating lubricating oil or fuel
2 compositions comprising from about 20% to about 99% by weight of a normally
3  liquid, substantially inert organic diluent and from about 10% to about 80% by
4  weight of the composition described in claim 13.

This Sheet Has Been Reilacvd
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WD 98/ 05741 . '
PCT/ US97/ 14028 of the varf ; tt-v-es——ifiC| udi nM"MMMﬂI
anounts to be used in the fuel T (HASHBEEMY rel at'| ve aroy ’1””",
addi tives are given hereinafter. EPLACEDThe fliel conpositions "of S »
this inventio tain auxiliary di spersants. ] Awd ' of

di spersants apggﬁﬁggﬁpin the art and may be used toget her mﬁtﬁcygéhﬁ?ﬁg

am de conpounds described herein. Preferred auxiliary dispersants are

Manni ch type di spersants, acyl ated nitrogen-containing di spersants,
am nophenol dispersants, am nocar bamat e di spersants. ester

di spersants gnd am nqe¢di spe " Acy| .

ni t rogen- con?ai ni ng ggmogn@?%@%ﬁwggoggggicgﬁxpgrég%l?g{ngﬂgfmnoum of an oil of
hydr ocar byl - ubsiubticatingl visessitp aud & tinerdntiunt\6f the esthositivhliescaibed s tlainy t 32.d
carboxylic 10 acids or derivatives thereof with amonia or am nes.
Especially preferred are succi ni m de di spersants.

Acyl at ed nitrogen-contai ni ng conpounds are known in the art and are

di sclosed in, for exanple, US Patents 4, 234,435; 3,215,707; 3,219, 666;
3,231, 587 and 3,172,892, which are hereby incorporated by reference
for their disclosures of 15 the conpounds and the nethods of preparation.
The auxiliary di spersant may al so be an ester. These conpounds are
prepared by reacting a hydrocarbyl -substituted carboxylic acyl ating agent

with at | east one organi ¢ hydroxy conpound. |n another enbodi nent, the
ester dispersant is prepared by reacting the acylating agent with a
hydr oxyam ne. Preferred are 20 succinic esters. Car boxylic
esters and met hods of meking the sane are known in the art and are
disclosed in U S. Patent 3,219,666, 3,381,022, 3,522,179 and 4, 234, 435

whi ch are hereby incorporated by reference for their disclosures of

t he preparation of carboxylic ester dispersants. 25 The

carboxylic esters may be further reacted with at | east one am ne and
preferably at | east one polyam ne. These nitrogen-containing carboxylic

ester di spersant conpositions are known in the art, and the
preparation of a nunber of t hese derivatives is described in, for
exanple, U S. Patents 3,957,854 and 4,234,435 which have been

i ncorporated by reference previously.

—_—
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<44 WD 98/ 05741
PCT/ US97/ 14028
<are Mannich typ

ANso included anong the auxiliary ﬂﬂ’@ﬁ@r@amgs

reaction of at A , at |east on MEHC Freve-) at | east
one N-H group & one hydroxyaromaticjc NT SHEET
Manni ch products are described in the.fsl Low n atents: U'S}Patent 5

3,980,569; U S. Patent 3,6877,899; and U S. Paten] 45aAPROfRg(hErkin

i ncor por at dhat is clagped isf er ence for their disclpspre to Mannich products).
The auxiliary di spersant may be a pol yal kene- sjubst? Pol yal kgne-
substlt:;lt ed am ries are well known.to those skillled in the art. Typically,

pol yal kene- subs PIOFESCOMRIIAE AN o nar ed by reaciinig fins an
ol efin pol ymers 10 ((5&2 2“&2&%?% &%1@% saﬁe&tﬁﬁmgvatlhys%n&fg%ﬁp&fwth
am nes (nono- or ese a nes are disclosed in U
pat ent s 33, Zibforimila 3, 438, 757; 3,454, 555; 3,565, 804; 3,755, 433; and
3,822,289. These patents are herepy . incorporated by reference for
t heir digscl osure of hydroc\@by —qmines and met hods of (I) making the same.
15 Ami nophenol s ar€ al so ihcluded anong useful auxiliary dispersants
that may ghe used in the fuel conposition of this invention. Typically,
such materl(fls are prepared by reduci ng hydrocarbyl substituted
- ni trophgnol s to the coB)as pasthnedarboxylianeastnhssledted fipaf the gaoopropisiriog s
i ncl ude those described in Lange, US Patents 4,320,000 and 4, 320, 021.
Ani nophénol Pf£empeardseRfsthe &ermpaparing are described in 20 US patents
4,100, 082 and 4, 200, 545 tg,d ason et al, US Patent 4,379,065 (Lange)
and US 4,425,138 (Davis). shoul d be noted that the term "phenol"” used in
the ‘9 context of ami NRBREAGRY F€(0YOR Nt ended to |inyy) the conpounds
referred to in that ngmner as being only hydroxybenzene derivatives.
The ter 0 phenol " is int eRdd to encorrpass hydr oxy aronmati c compounds,
| ncl udi g IXHAAFREER SRR HTHAHAS RS ind glﬁorcaaﬁﬁﬁb@irﬁylaé}@uﬁta'ﬂ@r s as
described in the foregm ng patents,

12 the other R%is a hydrocarby! group, R'isa dlvalent hydrocarbylene group, and n is

13 O or 1, in amounts ranging from 0.6 moles (B) per mole of (A) to 3 moles (B) per

14 equivalent of (A).

1 2. The process of claim 1 conducted in the presence of an acidic catalyst
2 selected from the group consisting of organic sulfonic acids, heteropolyacids, Lewis

3 acids, and mineral acids.

1 3. The process of claim 1 or 2 wherein the product formed from reaction
2 of (A) and (B) is further reacted with from apeﬁ 0.5 equivalents up to abefit 2 moles,

3 per mole of (B) of at least one of

4 (C) ammonia or a hydrazine or an amine characterized by the

5 presence within its structure of at least one H—N group.

r 2
1 ﬁ;‘ The process of claim liwherein the product formed from reaction of
2 - (A) and (B) is further reacted with from ab,_mft 0.5 equivalents up to ap/out 2 moles

3 of (B) of at least one reactive metal or reactive metal compound.

'T}.r;-S'hntH Been Replaced. _
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. i orat ed | rel evant disclos i ned
t herein. “ ‘ cI uded anong usef ul éum d{p@BEENa ts are
- am nocar banm“““ I“; } nts such as these dedc eﬁgpm (gp Pat eft

4,288, 612 at ed herein by rlefere retevant

di scl osures ¢onfai hed therein. - 49 -

45 WD 98/ 05741 ,

PCT/ US97/ 14028 reati.n f this
i nvention lare of.Bdf desEh§ B@&eﬁsr?? Elaifh g;% a(t)ltijér% ts&%ﬁleélc}é&tﬂw%g[ e
thousand barrglesofpbBhd of teU@ltmuRTB val ues nay be converted to

approxi mate val ues expressed as parts (by weight) per mllion parts (by

wei ght) of fuel by rTLI|tI pIR?(Dg PTB by 4 for gasoline and by 3.3 for diesel
oil and 5 fuel oil. et ¢ values it is essary that the
specific gravity of the ﬂ ET'EE} g“ﬁﬁ%&n The skilled Sﬁson can readily
performthe necessary nat hRP@t I cal cal cul ati ons. The fuel

conposi tions of this,invention contgin fromabout 5 to about 500
pounds per t hwheraindRbds b nd (lg'l"B)d Bf arq lawesalkyl; \axoupsy selested, from the,groyp, ¢

10 to 10 about, 250, ETueallt Subl a7 by phbFIARCLT 20 e BREM: JOMRTE.

Fl ui di zer prese I'n anmounts rang

1 to aboutg 50Qy) B;E@,thggé&rﬁffbﬁﬂl]ﬁrom about 10 to about 250 PTB and nost
preferably from about 10 to about 150 PTB. Rel ative amounts by
wei ght, of7 the nitrogen- cdBRHR Gg@&ﬁiﬁm 1(138)15 f1ui dH2r oil typically

range from about 1:0 sentL I f fluidiz

1:10, noré of VBFreH Sﬁa‘aﬁéﬁt n i% 15, f’a‘% rg;gc?nr 8¥naely(§ll5{§'@a{fx81 hased
1.25. b ape 8 MR lFdReR brhe M URRAR.
the additi veggr(fg P ét?gegl%ﬁ ug skrr%?db% lssu;;gdﬁpeegdeﬁﬂy y dgdd| trl vg@

concent r at(es bdsedlgraupe then diluted with normally liquid fuels. 20
The following Table illustrates additive concentrates for use in fuels.

5
1 65 The process of claim # wherein each of R! and R? is hydrogen and R®

2 is H or a lower alkyi group and the group (CH(R7)(R8)) is a hydrocarbyl group

3 containing from 7 to abgdt 5000 carbon atoms.

I j_ﬁ’. The process of claim ‘% wherein the group (CH(R7)(R8)) is an
2 aliphatic group containing from apoﬁt 30 to abodt 200 carbon atoms and the olefinic

3  compound is derived from homopolymerized and interpolymerized C,,g olefins,

4  wherein the olefinic compound has M , ranging from alyﬁ{ZOO to al;aa(?,OOO.

U
1 ﬁ]f The process of claim%wherein the olefinic compound is a polyolefin
© 2 comprising a mixture of isomers, at least atyu‘t 50% by weight of the mixture
3 comprising isomers of the formula
4 H,C = CR)(CHR)R?)

5  wherein R® is H or lower alkyl.

7

1 9% The process of claim @ wherein the polyo_lue_.f‘in is a polybutene and R®
2 is methyl. REPLACEMERT SHEET
1999 is Sheet Has Been Re laced
o S | B Hllll‘ (L




Concentrate (% by Wi ght) Conmponent

F-1 . F-11 Al kyl ated aromatic 15.76

19. 2. hydrocar bon[ err] . P-gdtet—ot
Exanpl e 12-B 34 DS ISHEET d4AS BEEN
0.22 er Ol [err] REPLACED42. 8 |

M neral oil |I lj‘r 2- Et hyT"hexanol

4.54 Ashl and Chem cal Co. [err] =
EMKAROX AF-20, | I 46

WD 98/ 05741

PCT/ US97/ 14028 e fol exanples illustrate several
f uel corrpobl ti ond9df +t hilke process %ﬁ/@ﬁ‘ﬁ r‘i”hemﬁr‘ih‘? Bpicrompouad ipHa pelyelefin

by v ont. 40 BOIpBRE R EBF oheCherein frofl MM S0P & U0 (ARIERRAPTE

percent ages abl%ﬁhymt&hbn@ﬁd)saﬁﬁun&@tﬁﬁs ﬁddiucy yﬁarseoex:@mamandm
anounts substantially free of mneral oil or hydrocarbon sol vent diluent.

The abbr etientwosnbshments gealevesalltds of additive per thousand barrels
of fuel. The follow ng Table illustrates several fuel

conposi tions of the instant  inventi@naconprising unleaded gasoline and
the indicafed amypys ofhaGebdesy @fichim l?wﬁlﬁéﬁeﬂk &Eﬁﬂ‘i@'(ﬂ%ﬁgdﬁﬂﬂ%%&l& in
fuel. 10 URLEADED GASOLI NE + 9% \WEI"GHT ADDI Tl VE CON

ConcentratZ2 frem/the group cdasiBting of a linear a—oleﬁn contammg frorR-§ to a:J}m’t 280:af13)n
F-11 the ipventio

expl ai ned In ftoms: |a(5‘nefbé’lqnf3§‘{$13é?l%ﬁ‘|‘ éaJpolymer erﬂS‘ng?re ylene-plpha P’Gﬁﬂéhene
unc\if/r st oody t hafpaf@heous nodifications thereof will becone

3
1 ;21/[ . The process of claim 7 wherein (C) is selected from the group
2 consisting of ‘an alkylene polyamine, an alkylene polyamine bottoms product, and a
3 condensed polyamine derived from at least one hydroxy-containing material and at
4  least one alkylene polyamine or alkylene polyamine bottoms product.
| 1317, A composition prepared by the process of claim 1.
3
1 1445. A composition prepared by the process of claim 2.
— I 1514. An additive concentrate for formulating lubricating oil or fuel

2 compositions comprising from about 20% to alzm( 99% by weight of a normally
3 liquid, substantlally inert organic diluent and from abguf 10% to apa{t 80% by
4

weight of the composition described in clalm'ﬁ

1 16)5. A lubricating composition comprising a2 major amount of an onl of

2 lubricating viscosity and a minor amount of the composition described in claim %
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appar ent . to thoMt upon reading the speC|f|cat| 9‘%

*Ther ef ore;

t he appended cl ai

Is to tood that the invention discl osed herel(W)
IS |ntendedtoc m\“\ i fications thatgd=edt cope of
L i

process. Conp&\é]ah?s%‘derng}%ﬁu ng | (A at]d gANt 2000e o

conmpound con

10

15

20

25

¢ (s

REPLAGE

VWhat i s éf'ai med A. A

efinic

i$ast one group of the

1. A process comprising reacting:
(A)  at least one olefinic compound containing at least one group of the

formula

and | |

(B) at least one ca:boxyhc reactant selected from the group consisting of

comvounds of the formula
R9
RLcli—(R4)n—C(O)OR5 4]

R°0 }
Wherein R> is H or an aliphatic group, R¥and R® are independently lower alkyl, R*

is a divalent hydrocarbylene group, and n is 0 or 1; and compounds of the formula

OH O

L 1
H—C—C—OCH.,

OCHj | |
in amounts ranging from 0.6 moles (B) per mole of (A) to 3 moles (B) per equivalent of (A).

A The process of claim 1 conducted in the presence of an acidic catalyst
selected from the group consisting of organic sulfonic acids, heteropolyacids, Lewis

acids, and mineral acids.

3. The process of claim 1 or 2 wherein the product formed from reaction of
(A)and (B) is further reacted with from 0.5 equivalents up to 2 moles, per mole
of (B) of at least one of (C) ammonia or a hydrazine or an amine characterized by the

presence within its structure of at least one H-N group.

4. ' The process of claim 1 or 2 wherein the product formed from reaction of (A) and
(B) is further reacted with from 0.5 equivalents up to 2 moles of (B) of at least one

reactive metal or reactive metal compound.
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6 (A) has the general formula

7 ®R)R?*) C=CR)CHRR® ) (11y)

8  wherein each of R' and R2 is, independently, hydrogen or a hydrocarbon based

7

D

10 based group.

] 6. The process of claim 5 wherein each of R' and R? is

group and each of R®, R” and R® is, independently, hydrogen or a hydrocarbon -

hydrogen and R®

2 is H or a lower alkyl group and the group (CHR'}R®) is a hydrocarbyl group

3 containing from 7 to 5000 carbon atoms.

[ouy
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~ wherein the olefinic compound has M , ranging from 200 to 7,000.

—

comprisirig isomers of the formula
| H,C = CRY(CHR')RY)

HOWN

5 wherein R® is H or lower alkyl.

7. The process of claim 6 wherem the group (CH(R )(Rs)) is an

ahphauc group containing from 30 to 200 carbon atoms and the olefinic

compound is derived from homopolymerized and interpolymerized C, g oleﬁns

8. The process of claim 5 wherein the olefinic compound is a polyolefin

comprising a mixture of isomers, at least 50% by weight of the mixture

1 . 9. - The process of claim 7 wherein the polyolefin is a polybutene and R®

2 is methyl. | REPLACEMENT SHEET
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H

4 terpolymer.

1 12. The process of _'claim 3 wherein (C) is selected from the group
2  consisting of an alkylene polyamine, an alkylene polyamine bottoms product, and a

condensed polyamine derived from at least one hydroxy-containing material and at

(93]

4  least one alkylene polyamine or alkyleng: polyamine bottoms produc;.

1 13. A composition prepared by the process of claim 1.

1 | 14, A composi’tioﬁ prepared by the proceSs of claim 3 ._

1. 15. An additive | concéntrate for formulating lubricating oi__l or fuel

2 'compoéi‘tions comprising from 20% to 99% by weight of a normally
3 . liquid, substantially inert organic diluent and from 10% to 80% by
4

weight of the composition described in claim 14.

1 .16, A lubricating composition comprising a major amount of an oil of

2 lubricating viscosity and a minor am_dunt of the composition described in claim 14.
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