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1 _ TI TLE: UNSATURATED HYDROXYCARBOXYLI C COVPOUNDS T

@SEFUt AS | NTERMEDI ATES FOR PREPARI NG LUBRI CANT . 5 hl!@& L '
" This invention tes

ADDI TI.VES - FI ELD OF THE | NVENTI ON

to~unSaturated hydr oxycar boxyl i ¢ conpounds whi ch 10 are internediates for
the preparation of |ow chlorine containing additives for | ubricating
oils-and normally liquid fuels and to a process for preparing the
conpounds _ BACKGROUND OF THE | NVENTI ON 15 Nuner ous types of
additives are-used to i mpr ove | ubricatilng oil .and fuel conpositions.

Such additives include, ‘but are certainly not limted to di spersants

and detergents of the ashl ess _and ash-cont ai n| ng varl et oxi dati on

i nhi bitors, anti-TITLE: \HNSAJARATERIHYD] ARBOXYLIS GOMBRUNRS | i ke.
Such materials are vveII WSBRULiAS INTERME)IAHES&FQR&’MMEIHNGMIBRISM%y
publ.icatiofis, for exanpl ANISFUELEADDICIVES , 20 "Lubricant Additives"
Le2| us-Hles Co., C eveI and OH, USA (1967) M W Ranney, Ed.
"Lubric¢ant Adgh '_ k aranCorp., Park Ridge, NJ, USA (1973);
MJ. Satriana, Ed s and Lubricant Additives, Advances

1979, Noyes Cor .led NJ, .U
Thubricant. Add%/'??vﬁ&awgt? velates, (9 PRSArREd @yir%&w&&kccmm@n D Bicho)

Corp. 25 1gW
Thregry' anél0 e “frl%@ﬁd?ei ﬁﬁl%gtloﬁtlgg f\é\i Sdg%gﬁf cﬁ%ﬂlﬁbrlzﬁf %gér:oon

W ckl i'ffe, O-uubxﬁéung mls(érﬁBﬁ)mnasllydhqmdnmermds tdna tproceSs afor prppdrimgt ¢the f or
exanpl'€ Chanberlin, US 4, 326,972, Schroeck et al, US 4,904, 401,
and Ri ppI e et camp°lw§84 981, 602.

Numerous types of additives are used to improve lubricating oil and fuel

compositions. Such additives include, but are certainly not limited to dispersants

and detergents of the ashless and ash-containing variety, oxidation inhibitors, anti-

wear additi;res, friction modifiers, and the like. Such materials are well known in

- the art and are described in many publications, for example, Smalheer, et al,

L0020 “Lubricant Additives”, Lezius-Hiles Co., Cleveland, OH, USA (1967); M.W.
Ranney, Ed., “Lubricant Additives”, Noyes Data Corp., Park Ridge, NJ, USA

(1973); M.J. Satriana, Ed., “Synthetic Oils and Lubricant Additives, Advances

since 1979, Noyes Data Corp., Park Ridge NJ, USA (1982), W.C. Gergel,

N “Lubricant Additive Chemistry”, Publication 694-330-65R1 of the Lubrizol Corp. ,

& 25 chkllffe OH, USA (1994), and W.C. Gerg'l’ t al, “Lubrication Theory and

Practxce” Publication 794-320-59R3 of the Lubnzol Corp., Wickliffe, OH, USA

(1994); and in pumerous United States patep;S ;for example Chamberlin, II,

US 4,326,972, Schroeck et al, US 4,904,401, and Ripple et al, US 4,981,602.

Many such additives are frequently derived from éafboxylic reactants, for example,

30 acids, esters, anhydndes, lactones, and others. Sp::,il___lﬁc examples of commonly used

carboxylic compounds used as intermediates for ;;feparlng lubricating oil additives

include alkyl-and alkenyl substituted succinic ggds and anhydrides, polyolefin




Many “stich additives are frequently derived from carboxylic reactants, for
exanpl’e, 30 acids, esters, anhydrides, |actones, and others. Specific
exanmpl es of conmmonly used carboxylic conpounds used as internediates
for .preparing lubricating oil additives i ncl ude al kyl -and al kenyl
substi tuted succinic acids and anhydrides, polyolefin

2 visubstituted carboxylic acids, agomatic acids, such as salicylic
aci ds;+and ot hers. Illustrative carboxylic conpounds are described in

o U8 S, s, Bk el Rias, arop A, oo s, Mt Aifng biieer

carboxylic i nnmu‘mﬂ}eadaﬂmwﬁedom?mmbsan&r@mtbeﬂihommakdtbeﬂ ApUSA234,435;
additives contain chlorine. Wiile the amount of chlorine present is often
only a very Normagnmet|aland§dil73:8%Rneledical &letlyHdS 3i45HA07) nandk nBenss e, the
chl orine frqugnglzyisi_@., carried over into the carboxylic derivative
which i's desired as an additive. For a vari ety of reasons, including

envi ronmens al reashpmy édtboxylicUinlefniedifes RSQD inald PRepatRioned Ribiatiy bRAUCe
or to elimnate chlorine fromadditives designed for use as | ubricant

or fuel addi t additives contain chlorine. A¥bile theragopnt of chleringcpreseabisofien oplyaverg | ow

chlorine or chlatine fre i nter i at es, whi can used to prepare
ow chl o | ne. SRk ARERh BF b, dtgle MRl o 1Bt Tertnadigle. B2 Aortidfreiertly 1
fuel's. 15 - carried oVBiir6 ARCEirbo1E HekiORive! WMicH S dediredl 44! Af Addlitive. For a
hydr oxycar boxyl i ¢ conpounds whi ch neet this requirenent.

B. B.. Sni der amatiely \Wf reasonsStincluding edviranentalireasops, 4l ikBSEy 38 begr giaking
sece L0 18] iAo S0 SR, R o A,

Rev., 92, 102]; 40p0 Blives(1992) describe carbonyl -ene reactions, including
gl yoxylat e-ene I’eaC(EI ons. D. Savostianov (communi cated by P. Pascal),

C.R Acad. Sc. PariAgcordingly, (@05 dbsirable to provide. low chlorine or chlorine free
¥ intermediates which can be used to prepare low chlorine or chlorine free derivatives

. for use in lubricants and fuels. _
Y 15 The present invention provides unsaturated hydroxycarboxylic compounds
~ which meet this requirement.

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 several
__ ~ butenes and cyclohexenes. K. Mikami and M. Shimizu, Chem. Rev., 92, 1021-1050
20 (1992) describe carbonyl-ene reactions, inciuding glyoxylate-ene reactions. D.
v Savostianov (commumicated by P. Pascal), C.R; Acad. Sc. Paris, 263, (605-7)
(1966) relates to preparation of some a—hy&oxyﬁé&m 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 a—a—di{Nemé;pholmo)qaceﬁc acid and glyoxylic

25 acid with olefins.

The present invention provides a compOs.iﬁbxi comprising a compound of the

formula



(1966Lre| ates to preparation of sone [err]-hydroxylactones via the action

df glyoxylic acid on olefins. M Kerfanto et. al.,, CR Acad. Sc.
Paris, 264, (232-5) (1967) rel ates to condensation reactions of
[err]-{err]-di-(Nnorpholino)-acetic acid and glyoxylic 25 acid with

ol efi ns. SUMVARY OF THE | NVENTI ON The present invention
provi des a conposition conprising a compound of the formul a

[err] . wherein each of Rlerr] and Rerr] is H or a hydrocarbon
based group, Rlerr] isny or derocarbyl; 5 Rlerr] is a

di val ent hydrocar byl ene' group; j f n=0or 1 y is an integer

ranging from1 to about H}G{-O-C—(R‘)n—d%yelolls is Hor hydrotrbyl; and
X is a group of theformJIaR,_c_Rz [err]

|
X

wherein each of R! and R is H or a_hydrocarbon based group,
R? is H or hydrocarbyl; '

5 R%is a divalent hydrocarbylene group;
n=0orl;

y is an integer ranging from 1 to about 200;

R’isHor hydrocarbyl; and
X is a group of the formula
RS R’
: N C/ '
: C=C_ - _
10 . Ve \Rs an

wherein each of R®, R” and R® is independently Hor a hydrocarbon based group,
provided that at least one of R, R, R®, R’ and'R® is a hydrocarbon based group
containing at least 7 carbon atoms.
' _:j} 15 In another aspect of this invention, there 1s provided a process for reacting,
| optionally in the presence of anacidic catalyst, |
(A) at least one olefinic compound of the general formula
®RH®) C=CRHCHRRY) @
wherein each of R! ‘and R? is, independently, iéy_'drogen or a hydrocarbon based
20  group and each of R®, R? and R® is, mdependently, hydrogen or a hydrocarbon
based group provided that at least one is a hydrocarbon based group. containing at
least 7 carbon atoms; with |
(B) at least one carboxylic reactant selected from the group consisting
_ of compounds of the formulé |
25 = RCOER),COOK ~  av)

and compounds of the formula



wher ei.n each of Rlerr], Rerr] and Rerr] is independently Hor a

hydr oéar bon based group, provided tat at |east one of Rerr],
Rlerr], Rerr], Rerr] and Rerr] is a hydrocarbon based group

cont ai ni ng at | east 7 carbon atoms. 15 I n anot her aspect of this
i nvention, there is provided a process for reacting, optionally in

t he presence of an acidic catalyst,
ol efini:c compound of the general fornuﬂa

(Rlerr])Rlerr]) C—C(R[err]) (Rlerr])(Rerr]) (rrn) ' wher ei n

each of Rlerr].and Rerf] i I ndependent |y, hydrogen or a hydrocarbon

based 20 group and eacﬁ .H'R!?L]C dgjor¥] and Rlerr](Vp, independently,
hydr ogen or a hydrocar bon se(d group provided that at |east one is

a hydrocarbon based group c@0ai ning at | east 7 carbon atons; wth

(B) at .l east one carboxyl rgact apt tedf omthe ro consi ung
of conpounds OFher¢ig eagh :Rgv £ ﬁ;‘ls Jepe H or a hydr gﬁgroup,ﬁ

E[e{re]c](O)(R[%wl%é% gk%c%@éﬂoﬁb@er Sl‘é%eo?re ICWQ |s |ncfté:g6d%gently

H or a hydr ocauahgss feom apoutR).6 mdles @B)aper equivalemodfo@), hydimcarSJmOESE(Bglpeﬂp,
and n‘'is 0 or 1, wherein the ratio of reactants an%es from about 0.6

nol es (B) Per @HWW%)OW ereim equivalentsRfi(A) ass dafined 5 equi val ent
of (A), wherein equipy %u%&t @}eé@gﬁgeﬁ ts'a{:kezﬂs Jvﬂg(flter

Products prepared by ces SO provi DETAI LED

DESCRI_PTI ON ODETE R [BRABI ,;,. Nfsherein, the

terms "hydrocarbon” hydrocarb r hydrocar bon - '
‘As used herein, the terms “hydrocarbon”, “hydrocarbyl” or “hydrocarbon

based” mean that the group being described has predominantly hydrocarbon
10  character within the context of this invention. ﬁmse include groups that are purely
hydrocarbon in nature, that is, they contain only carbon and hydrogen. They may
also include groups containing substituents -or atoms which do not alter the
predominantly hydrocarbon character of the groiip. Such: substituents may include
halo-, alkoxy-, nitro-, etc. These groups also may corntain hetero atoms. Suitable
15  hetero atoms will be apparent to those skilled in the art and include, for example,

(A) at |east one

sulfur, nitrogen and oxygen.  Therefore, while femaining predominantly
hydrocarbon in character within the context of this invention, these groups may
contain atoms other than c:arbon present in a chain or ring otherwise composed of
carbon atoms. _ |
20 In general, no more than about three nonghydrocarbon substituents or hetero
| atoms, and preferably no more than one, will bepresent 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.
25 Throughout the specification and clalms the expression oil soluble or
dispersible is used. By oil soluble or dispersible 1s meant that an amount needed to
provide the desired level of activity or pcrformz{nf;e can be incorporated by being



based-"?".rrean that the group being described has predom nantly hydrocarbon 10
character within the context of this invention. These include groups that

are purely hydrocarbon in nature, that is, they contain only carbon
and hydrogen. They may al so include groups containing substituents or
atons which do not alter the predom nantly hydrocarbon character of
the group. Such substituents nmay include hal o-, al koxy-, nitro-, etc.

These groups al so may contain hetero atoms. Suitable 15 hetero atoms will

be apparent t | ' A ide . £0 .

sl fur. ot ogBreig e of bee ol O DOFER el b il B S PR Rt in
hydrocar bon i rubfickiagioil. Woi Al farfhBe diseisiont ofothe itéhnd 6ih w6lableCdhd diseesibi] OUPS
may . . contain atoms other than_ carbon gesent in a chain or ring

ot herwi se conpiesécylasly “stablyc dispersiblg”onsse DS Patent 4,329,0]9nwhich, isexpressly t han

about three nan-hydr rbon, s tituents or hetero. .. atows, and
preferably no %régﬁa%gﬁmegmby#}%en%efoﬁ@ ‘é"d‘%%&‘?‘“&ﬁ)@ﬁ?‘sfﬁﬁa{@fbon at ons

in the hydisocarbon, Ayfed HeRitabbve, fylsfdme&-womisbaﬁ&ﬁmraﬁr&mﬁpﬁﬁsamted
preferably, the groups are purely hydrocarbon in nature, that is they

are essent i al |hydfoxyearbbxylicorompounds andha prackssrfor preparingatow bhidring en chldfine

Thr oughout the. specifigcation_gnd.cl ai t he expressjon qil, soluhle o

di spersibl e | SrERRARPoRfion; pRefy)as sRtethra s Puiperiae Ja rilarine o ilosine Biun:
needed to adBfies S hbiiatlRg bl 9d 'Y Bbmpdsidinis! Vi ty or performance can be

I ncor porated by being 5
means that at TheaGompdunds 0. 001% by wei ght of the naterial can be

i ncorporated in a lubricating oi)J. For a further discussion of,the
terms oi | Kol ubl e RIOR S‘ﬁ‘é piy this invention; relaffs,fo § cOMPOSIHON LOWMPESINER o |

see US Pat ent ‘ﬁ’ Bﬂ' S expressly I ncor porated herein by
reference for re e\glé(gta%hggg I n%s inthis regard. 5 As not ed

her ei nabove, provided by this ijsventiop are certain unsaturated
hydr oxycar boxyl i ¢ conpounds an [ a pr océss for preparing | ow chlorine or

Chior e or chi oryno 1 ae O R Oy b cat g o1 and Tuel
conposi tions. Rl—-(l}-Rz
X
Each.of R! and R® is H or a hydrocarbon based group. In one particular
: embo&iment, each of R' and R? is independenﬂj H or a lower alkyl group provided
15  that at least one is lower alkyl. In another embodiment, one of R' and R? is H and
the other is a lower alkyl group. As used herein, the expression “lower alkyl”
refers to alkyl groups containing from 1 to 7 carbon atoms. Examples include
methyi-, ethyl and the various isomers of propyl, butyl, pentyl, hexyl and heptyl. In
one especially preferred embodiment, each of R and R%is H. |
20 R®is H or hydrocarbyl. These hydrocé;byl groups are usually aliphatic,

preferably alkyl, more preferably, lower alkyl. Especially preferred is where RisH
or methyl, most preferably, H. |

R* is a divalent hydrotarbylene group, ~ This group may be aliphatic or
aromatic, but is usually aliphatic. Oftén, R* is an éalkylene group containing from 1

- 25  to about 10 carbon atoms, more often from 1 to about 3 carbon atoms. The ‘n’ is 0



The Corrpounds 10 In one enbodi ment, this invention relates to a

€onposi tion conprising a conpound of the formula

[err] ' Each of R[err] and R[err] is Hor a hydrocarbon based
group. In one particular- enbodi ment, each of R err] and Rerr] is
I ndependently H or a Iower al kyl group provided 15 that at |east one is
| ower "al kyl . I'n anot her enbodi ment, oneé of Rlerr] and R err] is H and .

t he ot"her is a lower alkyl group. As used herein, the expression Iovver
al kyl " - 0 Etﬁﬁﬁ qgn% Mk h?éiﬁ

Exanpl es i ncl ugleethétits mf?lmgtyﬁng et ﬁﬁ an e v%édlr ous &%ﬁ%‘?@o pr opy
butyl, pentylabsémeomrmeh,eRHslabsdm one especr ally preferred
embodi ment, each of Rerrltand Rlerr] is H r]_is Hor

Rl e
hydr ocar byl . Thes@h?ydwoeaarbyrte@rcs@rpﬂnaﬁenuédarabyutaimopna@rﬁcoften from 1 to

bl 301 e TP A S A bl PR o1 Pr o e T

is a divalkent hydr Mﬂ)%&s@h@fwmufﬁhl s group may be aliphatic or
aromatic, but is usua Iy ‘al‘iphatic. Otéen, Rerr] is an al kyl ene group

containing from1 25 to about 10 carbon atonms, nore often from1 to about

3 carbon atonms. The 'n' is’.0 Ré 1Y _
6 or 1; that is, in _one\ nbadi ment, Rl err] is present and in another
enbodi ment, Rlerr] is A abgeEnt"AMre often, Rl ey is absent.

The 'y' is an integer ranging from 1™ o about 200, nore often from1l to
about 50 and even nore often from1 to about 20. Frequently y is 1.

_ wherein each of R6,R7 and R® is independently H or a hydrocarbon based group,
2 10 provided that at le: one of R‘,_ R% R®, R’ and R® is a hydrocarbon based group
containing at least 7. carbon atoms.

When at leas one of RS R andR¥isa hydrocarbyl group, it contains from
7 to about 5,000 carbon atoms. More often, such hydrocarbon groups are aliphatic
~ groups. In one em odiment RS is an aliphatic group containing from about 10 to
%15 about 300 carbon atoms In another einbodiment,}{f#ﬁ contains from 30 to about 100
carbon atoms anddenved from homopolymefized and interpolymerized C, g
- olefins.

] embodlment, at least one of R’ and R® is an aliphatic group
containing from 10 to about 300 carbon atoms. Often, at least one of R’ and R®
20  contains from abo‘uﬁ' 30 to about 100 carbon atoms and is derived from

homopolymerized -and: interpolymerized C.jq oleﬁhs The polymerized olefins are
frequently l-oleﬁns yreferably ethylene, propylene, butenes, isobutylene, and
mixtures thereof. Polymenzed olefins are often referred to herein as polyolefins.

In yet another embodlment at least one of R7 and R® is an aliphatic group

.25 containing from 8§ to abcut 24 carbon atoms. In another embodiment at least one R’
and R® is an ahphatlc group containing 12 to about 50 carbon atoms. Within this
embodiment, most often one of R” and R® is H and. the other is the aliphatic group.




5 The group X has the fornul a

Terr]” wherein each of Rlerr], R'err] and R err] is independently
H or a hydrocar bon based group, 10 prOV|_ded that at | east one of Rerr],
Rlerr], Rerr], R7 and Rlerr] is a hydrocarbon based group

cont ai ni ng at | east 7 carbon atoms. When at | east one of
Rlerr], Rerr] and R err] is a hydrocaifbyl group, it contains from 7
to about 5,000 carbon atons. Modre often, such hydrocarbon groups are

al i phatic - B’ g8/ PSer hyurawbﬁrrbmbﬁmﬁtls Riy@rocdrbyls inis Wuhidy ah ialiplgtioup

containing fromabout 10 to 15 about 300 carbon atons. In another
enmbodi ment , REwup] ofiema group ¢ontainipg fram dHioaboutod0 carbon atogms; @@nnzftqmﬁ tand i s

?ﬁ“aVFSrILEF‘ AR AP méffon fging.o BE el Gbolaint Rois oLy, vpersifsftay
group . ERpPak Gbﬂﬁbdfﬁe?éﬂnéﬂ?)é Swften?:ﬁﬂxsq%bmw g, Often, at |east

one of Rlerr] and R err] cont ains from abolutago to gbout 100 carbon

atons and §s derivid dncopneferred embaxlimpnt] \each iafeR pslmdependmﬂly
Clerr] olefin The poly |zedoef|n are fre uentll)r/11
preferably et Rydiesen g5y Bg% alkyl Q1 a BHXISSHE‘PyI el onggspec res

t hereof . Pol ygl%b nPeﬁc%H&SR'a'i@aﬁ&tR@ tno hgrein as pol on efins.

In yet another e east one and Rlerr] is an aliphatic

group 25 contai n[mgndthaﬂpr%fdrmdaémho‘duﬂdht,c lm)an aliplatic grougn oodthiaing from
enbodi nrent at | east one R% and R[err] i g.an aliphatic group
cont ai ni ng 123kaeut 8138 gboutd Q&ﬁ%ﬁam lwlt Ris0eA R isH.  enbodi ment, nost

of ten one1(9f wd Rlerr] is Hand the other is the aliphatic group.

In another embodiment, the prcse_nt invention relates to a process comprising
reacting, optionally in the presence of an acidic _cataljst, (A) at least one olefinic
~ compound with (B) at least one carboxylic reactant wherein (A) and (B) are defined
i greater detail hereinbelow.
15 The Catalyst
' The process of this invention may be conducted in the presence of an acidic
catalyst; however, no catalyst is requn'ed and it 1s often easier to prepare and isolate
the monomeric product when no catalyst is employed
However, when catalysts are used, yields are sometimes ephanced. Acid
20 catalysts, such as organic sulfonic acids, for eiample, paratoluene sul_fonic acid,
. methane sulfonic acid, heteropolylacids, the co;f_x_p,_lex acids of heavy metafs e.g.,
Mo, W, Sn, V, Zr, etc.) with phosphoric acids, (e:g., phosphomolybdic acid), and
mineral acids, such as sulfuric acid and phosphdﬁc acid, tend to lead to oligomeric
products, especially when higher temperatures are also used. Lewis acids, e.g.,
25 BFE;, AICl, and FeCl,, are useful for promotmg ene” reactions, tend to promote
formation of monomeric products, and ysually do not hydrolyze esters.
When they are used, catalysts are used. | ;amounts 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.



7 Rlerr] is Hor hydrocarbyl. Wien R err] is hydrocarbyl, it

is usutal ly an aliphatic group, often a group containing from1l to
about - 30 carbon atons, often from8 to about 18 carbon atons. In

anot her enbodi nment, R[err] is |ower alkyl, wherein "I ower al kyl" is
defi ned herei nabove. Mst often, Rerr] is Hor lower alkyl. 5

In one preferred enbodi ment, each of R[gerr], R err] and Rerr] is

i ndependently hydrogen or a | ower al kyl or al kenyl group. 1In one
especially preferred . enbodi ment, each of R err], Rerr] and Rerr] is

hydrogen and n = O. I n anot her preferred enbodinent, Rerr] is
an al i phatic Gloupldd {3 about 8 to about 150 carbon atons,

erhod ment [‘hiespfiﬂeﬁé[l&f%']vecﬁﬁmwmoe@ﬁt ¥ & R o S pomn gt BEC

reacting, Opthﬁéﬁtidmhah fal forRRe of an acidic catalyst, (A at |east
one ol efinic corrpound th (B) eas,,t ne carboxylic reactant
wherein (A and (B) are def ¥R C= C H(R: ) detaﬂII)herel nbel ow.

The Catal yst he prgcess .of thi ntion be conduc ed in
the presence Wperﬁﬁl a"c"FlHiOER a“gR:a’F'a gﬁ‘bOEé‘t ﬁ‘iu red

and it is oft e S _ uct
when no cat al |s enp*cbflqg W o B lk ﬂfd%denﬂgf by, n cat a: ?sts are

used, vyields based gmmtpmnﬂe@ﬂhaacledst oheusiaﬂﬁdrocaﬂbnlb;s&dsgroapcbn:ﬁnhggmni c
sul fom c acids, for exaq@ par at ol uene sul foni ¢ acid, net hane

sul foni c aci dieast $dt @rnA figic cgmppwids ges @Fgel@?%m metals (e.g.

g/tr)ld W Sn]lom'vnerzgll acl y %cﬂﬁgéﬁg%%am i} an%mﬁwy&a egﬂteﬁlcld%e

| ead to ol i gonméts the eneraméqzﬂmieats 26 et Berkinabidve foh () @id tdosP aoedontdn ar e
al so used. Lew s am%s 25 BF[err], AlCl[err] and FeC[err], are

useful for prmmﬁlmgmabg@um é@gsmn@ryprémon@mmm)e t wouldrigterfere with of

| ] | WA
thoy ar e uscdteceidiofobict eatotite I bomi BT Raactin, compmmds o oe
mol '@ %10 abokmiAl Bkl %he. MBiefind hhilg ' LT 2E0Mou; r MbRaPblefineDUEAR I €

% based on noles of olefinic reactant.\
15  olefinic compounds may have more than one olefinic bond, i.e., they may be dienes,

trienes, etc. Most often, they are mono-olefinic. Examples include linear a-olefins,
cis- or trans- disubstituted olefins, trisubstituted and tetrasubstituted olefins.
When (A) is a2 mono-olefin, one mole of (A) contains one equivalent of
C=C; when (A) is a di-olefin, one mole of (A) contains 2 equivalents of C=C
20  bonds; when (A) is a'tri_-oléﬁ_n, one mole of (A) contains 3 equivalents of C=C
bonds, and so forth, _ -
Aromatic double bonds are not considered to be olefinic d_ouble bonds within
the context of this invention.
As used herein, the expression “polyolefin” defines a polymer derived from
25 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-hydrecarbon groups, or they may contain one or more non-

hydrocarbon groups as discussed in greater detail herein.



8 (A) The definic Conmpound ' The ol efinic conpound

enpl oyed as a reactant in the process of this I nvention has the
general forrmula 5 (Rlerr])(Rerr]) -
C—C(R[err])(CH(R[err])(R[err])) (rrn) wherein each of Rerr] and
Rlerr] is, independently, hydrogen or a hydrocarbon based group and
each of R[err], Rlerr] and R err] is, ig{ldependently-, hydrogen or a

hydr ocar bon based group provi ded that at |east one is a hydr ocar bon
based group contai i 68 gfbodiment, Itﬁ@%leﬁﬁlccaddspmn@é RFESsub3taAsAlyChylrbdatbon,
conpounds are diverse ih nature. Virtually any conpound

cont ai ni ng. anthet i iea¢hc Rogmup nmf(mbes &5 exi cpntains d&ﬂ&nﬁlally carbon ansehydrogem. aneral
requi rements set forth herei napoye for pot c nt ai n any
fgﬂct i onal gr SRFHEPEYE wythin fhis g ‘E’Fmsgﬁ(&‘n?faé‘y?g é%‘f dmfirﬁ dffere
with t hg HyaRRALYD g%%hc(fnfh%nﬁ%ww boCaloRA 310! nﬁq“a“mf Wor fer r?m c

conpounds nay bé fins ving a
group, or § ntfomadibout 30 upgo abime 200 carbon aodms‘ |pneferablynﬁanm]beutnﬂyup1wabomr e

t han one ol ef| ond , they may be di enes, ri eng
often, they a?@ ﬁ%rgenm nil an %‘ et 9t ihis erabadimenty %Pﬂ Rolaéflllﬁs s

C1 5y o " anSnydibl ke 8 LSl i D! 4 VR R, CHEYI ﬁS

one equi val enhydrbearbyl gro@pr€ontuifiing frdih 7 & about 50006  dafbonosemSPinere fypioAlly
contains 2 equivalents of C=C 20 bonds; when (A) is a tri-olefin, one

nol e of (A) cHAmazheyt 30 éwo\ﬂ&pahw gATben: aoms, preferably from A9 uptar ghaup 100

the cont el o Rl aiing . Ta;\ah aibibet U5Jebe of e fnfufin of gl e "G/ on”

"pol yol efin" gsitdinidg fPorR abMIFES, cieh ifesl abdR M3AH to abloai 2@Softelihq: ﬁ%ﬂfoﬁﬁis on
"polyolefinic" refers to a corrpound cont ai ni ng- nore one C=C

bond. carbon atomsng usef ul conpounds are t hose that are purely

hydrocarbon, i.e t hose .substanti al | ee. of. non- hydr.,oc qQn
g)r/oups, or they rraylw%.qm@ﬂgnw ?ﬂ?r‘é"’i‘?@f?y ‘51 igWBf'BE‘&% dpadnas

di scussed I n gfoaaicGaditfll Which REhG' ptrely hydrocarbon. Such groups may contain or may

15  be groups such as carboxylic acid, ester, amide, salt, including ammonium, amine

and metal salts, cyano, hydroxy, thiol, tertiary amino, nitro, alkali metal mercapto

- and the like. Ilustrative of olefinic compounds (I) containing such groups are

methyl oleate, oleic acid, 2-dodecenedioic acid, octene diol, lindleic acid and esters
thereof, and the like. .

| 20 Preferably, the hydi'ocarbyl 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

homopolymerized and interpolymerized C,-j3 mono- and di-olefins, preferably 1-

olefins, especially those containing from 2 to about 5 carbon atoms, preferably 3 or

25 4 carbon atoms. Examples of such olefins are ethylene, propylene, butene-1,

isobutylene, butadiene, isoprene, I-hexeile, 1-octene, etc. R groups can, however,

be derived from other sources, such as monoﬁ;eric high molecular weight alkenes

(e.g., l-tetracontene), aliphatic petroleum fracﬁdns, particularly paraffin waxes and

.cracked analogs thereof, white oils, synthetic alkenes such as those produced by the



9 _ . I n one enbodi ment, the ol efinic compounds are substantially

hydr ocar bon, that is, each Rgroup in (Ill) is Hor contains
essentially carbon and hydrogen. In . one aspect within this

enbodi ment, each of Rerr], Rerr], Rerr] and Rerr] is hydrogen and
Rierr] is a hydrocarbyl group containing from7 to about 5,000 carbon
atons, nore often 5 from about 30 upet 0 about 200 carbon atons,
preferably from about 50 up to about 100 carbon atoms. In anot her

Toe oL LA il gt el e SR

hydr ocar byl gthose skiliet cinnihe carf. r oAmy’ unsnnabmn 115me gronpo mayt berveduced dy
typically from about 30 uF to about 200 carbon atons, preferably from
50 up to abouhydi9genagion acroRding, it prOCSyTes, SNOWR Jhibe %pmlde# 3tpleast one

I nvention, th (Hngcf Iﬁulése cont ai ning from about 8,
of ten from abgut zélﬁg"?é da%hﬁ%}%&*?ﬁrgq}p to about 18 car bon
at ons. In anapﬁifémd efibediment) tat leASCony RNBrderived ifivin Polbatens,
pr esent |n(III) is an anic radical which is not purely

hydr ocar bon. Seet s, pobumess ABG. 919 mcludmaﬁ;bume 2qutege wbtsowmnas Those

ot al sl ts G i BB ener 1. et AdeR B chitbisy Pterred o B
ner capt o anGAer tphéfetred CemBddiriért! | e détived! &Bwlp@;g.gpg@mdsrn( bhdther

cont ai ni ng such groups are nethyl ol eate, oleic 2- dodecenedi oi c
acid, octene @referred | embadimenici B dsdderivedr Srom ethylenealpbs | olefig tpolymérge. 20

Pr ef er abl the hydroca gro S are al i phat i ef erred
enbodi mantyw "’éﬁﬂﬁ g‘?‘@‘ﬁﬁ“‘ﬁ‘%’o eng  pot pgﬁ)gﬁf"aﬂ%goggilﬁﬁ » of
from about eﬁ@fi’éﬂe he

derived from relet om)p | yrrbprlrgéle%ﬁan I'n po t%/rrerl\?égéh%[ err noodrrfg-QUth

di - ol efi ns, prpelymembmayjyary over a 6lidd range bat gepecially xhosdahmngmnmbemmager om 2
to about 5 carbgn atons, preferably 3 or 25 4 carbon atons._ Exa Ies of

such ol efi ns amclecianweights Mumpeingdrom @P@Hem@mabou‘im%ﬂ%fﬁﬁh@

be. der ?Cid %f%ﬁé@[@a%@ﬁ%ﬁ%@%&a@ﬁﬁ@%ﬁ e R P 4R SR Y n%*ﬁree
al kenes ?mer Ravigg M},Cﬁﬂglﬁgfﬁom abduR 1980 it6 ab&it2300.UNAL ERfmiple B such

parti cul arIy para I n waxes and
materials are the Trilene polymers marketed by the Uniroyal Company,

Middlebury, CT, USA.
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
20 percent and isobutylene content of 15 to 60 weight percent in the presence of a
Lewis acid catalyst such as aluminum u'ichloridc or boron trifluoride. These
polybutenes contain predominantly (greater than 80% of total repeating units)
isobutylene repeating units of the configuration
. cH, -
—CHfC~
CH,
25  These polybutenes are typically monoolefinic, that is, they confain but one olefinic
bond per molecule. o



cracked anal ogs thereof, white oils, synthetic al kenes such as those

pr oduced by the 10
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 hydr ogenati on according to procedures known in the
art, provided at |east one . ol efiniyg group remains, as described for
(rrry. 5 In one preferred enbodi nent, at |east one Ris derived
from pol ybut ene, t udd Bhay ¥ bi inb g | WEaie

1- but ene, 2-butene gﬁ?}l ‘li'lg%%ﬁtsc;? ne. Th'osc%E ﬂﬂ%&éﬁﬂ?& ?iglr%gi sobut yl e(r)lfe,

i .e., polyi soliseonyére mhereimfromabpetcstapdroenp teedbwut 65 percent are tri-sebstitutesk olefins
referred enbodi nent, R |s.derived,from polypropylLene. .I n anot he
Br eferred enb %ﬂt?ﬂeﬁ“&’?tg“%rqo?@wsf &%pgég%f’&é&g anﬂtgﬁ’noéfd’i fremy s,
10 part i cul argdy: 2} Y800 ARAEREmR IngfERSfenfthn ShHit 118 BbR"0 carbon
prereranly ol'yners.

ol efi n-di ene, et hyl'en'e- propyliene -di ene p
Mol ecul ar $ei giodmas, odsuslly hliphatic ¢ashonmetomsrayd \the othey exvoasulistisaenta rge lower

especi ally those havi ng nunber average nol ecul ar weights (Merr])
rangi ng from @ikt 300 to about 20, 000, preferably 700 to . about 5000.
In one preferred e ' L &F {1 ksi ot hy leene- -diene 15
copol ymer havi ng M%@ghﬁgsgrug%h%lgﬁ?@% =-:'=t%lf§§§%@5%$ﬂ%ng§%% e of
such natficisalad %ﬁsdh@n&rdﬂgﬂ' Ne-(aliphhtid By drociby @bfedining frb@ 30nior dboat
Conpany, M ddl ebury, CT, USA Flalip "'iga_preferred sour ce of

hydr ocar byl griéQpearbomratoms) yslowen alksd bethylersd ang 1,1-di-lqwary alisyl, Z2{aliphatis
C4 refinery stream haying .a. but eng.conte f 35 to 75 weight 20 percent
and i sobut Ieﬁgﬁﬁ%ﬂ{i’gx?"%‘l‘m’fg ' 3%9‘?@?%?0‘8 .:-':-%?tofnﬁ)?'ﬁge%'esence of a
Loui s ‘aci d catalyst gl iv3lieht W hohbdiic dRo OV b rbopd, i
These pol ybut enes con’tg?dn' predom nant%y ( ré%ter tﬁgnagoogfdg? "t ot al
repeati ng uni tgrpups of thé fommulay| ene repeating units of the configuration

although the polybutenes may also comprise other olefinic configurations.

15 In one embodiment the polybutene is substantlally 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 5,286,823 and 5,408,018, which
are expressly incorporated herein by reference. .'_’-1‘_hey are commercially available,

20 for example under the tradenames Ultravis (BP Chenlicals) and Glissopal (BASF).

 Asis apparent from the foregoing, olef'msof ‘a wide variety of type and
molecular weight are useful for preparing the c

sitions of this invention. Useful
olefins are usually substantially hydrocarbon an have number average molecular
weight (Mn ) ranging from about 100 to abo : 70000, more often from about 200
25  to about 7,000, even more often from about: 300to .about 5,000 and frequently
from about 400 to about 3,000. | |
Specific characterization of olefin reactan | ) psed in the processes of this
invention can be accomplished by using techmqu known to those skilled in the art.

These techniques include general qualitative analys1s Eby infrared and determinations



[err] . 25 These pol ybutenes are typically nonoolefinic, that is, they
contain but one olefinic bond per nol ecul e.

The ol efinic conpound may be a pol yolefin conprising a m xture of

i somers wherein fromabout 50 percent to about 65 percent are
tri-substituted ol efins wherei n one substituent contains from2 to
about 500 carbon atons, often from j2about 30 to about 200 carbon atons,
nore often from about 50 to about 100 carbon 5 atonms, usually aliphatic

carbon at ons, o Beerhfe nithdialar twa %eré? ' M?nﬁuﬁn&rr&a\)eﬁig@rmolecula@bdéight etc.,

When t he olefln s a tr| substl olefin, it frequently conprises a
m xt ure - ahploying mpbrtplmns-okniommy WBQ] and. gehlpepheatlon tiyromatographly

nd 1,101 - | oftSrChr RERm et s be HEaieg SEuRaFIAY PLcsom BB RN 306 30 1o

about 100 car jpije trggagk t NN m ﬁ@
nonool efinic groua%l e glljﬁ%lﬁﬁeng gr uphmques rl*“(’egroups Hg?&% grrml a

[err] - 5 al tdwulgtion blarpetbnidtics abwt olefiniccbonds mﬂmroa&emhmrdendﬁsfregardmg
conflguratlons In one enbodlnent .t he pol ybutene is

substanti al | yﬂﬁdﬁm of the; substituents.| Mosg specific defails aagardins substigienisoabout the

PLELE" S AR B0y O R LRl o e B9

:‘Mgr Er epar i ngestahfple,26RnoBsI! Id%damyz%gsmePabmHSpr@d&% A5 bNNMR 4GP 18,
iC
VPO, and by infra-red analysis and other techniques known to the skilled person.
10  (@B) . The Carboxylic Reactant

The carboxylic reactant is at least one member selected from the group

cons1stmg of compounds of the formula
RCO®RH, COOR* av)
and compounds of the formula
R’(I)
R’—(l}-(R“),,--C(O)ORs : )
15 HO
wherein each of R* , R’ and R’ is independently H or a hydrocarbyl group, R* is a
divalent hydrocarbylene group, and n is O or 1. Specific embodiments of the
groups R® and R® are 'set forth hereinabove where corresponding groups in the
compound (f) are described. R’ is preferably H or lower alkyl.
20 Examples of carboxylic reactants (B) arg"f_'lyoxyhc acid, carboxy aromatic
aldehydes, such as 4-carboxybenzaldehyde, and oth ';r omega-oxoalkanoic acids, keto

alkanoic acids such as pyruvic acid, levulinic acid, ketovaleric acids, ketobutyric

acids and numerous others. The skilled worke: f_vipg the disclosure before him,

will readily recognize the appropriate compound (}f formula (V) to employ as a
25  reactant to generate a given intermediate. Prefe ; compounds of formula (V) are
those that will lead to preferred compounds of formla (I)

Reactant (B) may be a compound of the formula



are expressly incorporated herein by reference. They are comercially
avail able, 20 for exanple under the tradenanes U-travis (BP Chemnicals) and

G i ssopal (BASF). As is apparent fromthe foregoing, olefins
of a wide variety of type and mol ecul ar wei ght are useful for
preparing the conpositions of this invention. Useful olefins are

usual |y substantially hydrocarbon and h3ve nunber average nol ecul ar

wei ght (M1) ranging from about 100 to about 70,000, nore often from about
200 25 to about 7,000, even re often fron1about'1 300 to about 5,000 and
frequently fron1ab¢ut 400{ t o about 3, 000 Specific
characterization of olefin Lscﬁﬂwcﬂ%ed in the(¥Bcesses of this

i nvention can be acconplisheggdy using techniques known to those skilled in

the art. These technigues ipclude general qualitative anal ysis by
infrared and adereinieach pHnR” and R’ is independently H or hydrocarbyl preferably H or

ol ccul ar v ST Sicb.compoule e hen, i amorgit kol B Riargid, Afosyte o

per neation chiLgARhGHhPdRe is a repreéaniative Skdnysié.ur al details can be el uci dated
enpl oyi ng proton and Car bon 13p Cerr]) " nucl ear nmagneti.c resonance

(NVR) techhi ques. NERm ﬁlﬂfsedgnmgf @ris dppmmritlmt ﬂy‘, vagious R’haroipsini they product

characteristi about Ieflnlc bonds, QV S SO details regardin

the nature ofﬁ3 "%ﬁ@cql‘%”é ﬂgfcéif?@‘nﬁ% s imale ) )

substituents about Eﬁgglro 3 Bt?lfué HhfenBOR 45 c&ﬁ’dﬁc{%ﬁ_ le&yr&itg Vidgh the
efin , ozo

substituents fromt for exanpl e olysis
anal yzi ng t he ambieat ap tq»ltlmjhwbst deabmposditjonNbiiperaRce of any oﬁ/%remtahtﬂ;wsually
infra-red anal ysis and ot her technlgues known to the skilled person.

(B) The CaffoBkgbout 683G de gheut 220°C, more often fram 2boph 297G to a@a&tléﬂtc i s at
| east oneige "RPher>tht $E4cEdn i SRR 3h W presence GF Sfdanic' Si¥FoBlc &4 8P Wil aPf

the formnu

fRE)re;nrJ ] g( O (R eeid] cataByst, (e Qe4IbRrié hseura%lf (coMducted at S Pera@IROYN €5 alitiut 1156°C,
often up to about 120°C, frequently from about 120°C up to -about 130°C. The
process employs from about 0.6 moles of reactant (B) per mole of olefinic
compound (A), to about 1.5 moles (B) per equivalent of (A), more often from about
15 0.8 moles (B) per mole of (A) to about 1.2 moles (B) per equivalent of (A), even
more often from about 0.95 moles (B) per mole,-_ of (A) to about 1.05 moles (B) per
equivalent of (A). In order to maximize yield of prod_ubt of this invention, it is
generally desirable to conduct the reaction at as low a temperature as possible. As
noted herein, many reactants contain water which is removed. Removal of water at
20  moderate temperatures is attainable employing reduced pressure, a solvent that aids
in azeotropic distillation of water, or by purging thh an inert gas such as N,.
) The progress of the reaction can be fé_l}bwed by observing the infra-red
spectrum. The absorption for -COOH carbonj;I of the products appears at about
1710 cm™. The total acid number as measured usmg essentially the procedure in
25 ASTM D-664 (Potentiometric Method) or ASTM D—974 (Color Indicator Method) is

useful together with the infrared, keeping in mmd that non-acidic products (e.g.,



15 - Wwherein each of Rlerr] , Rerr] and Rlerr] is independently Hor a

hydrocarbyl group, Rerr] is a di val ent hydrocarbyl ene group, and n is
0 or 1. Specific enbodinents of the groups Rlerr] and Rlerr] are set
forth herei nabove where correspondi ng groups in the conmpound (I) are
described. R err] is preferably H or |lower alkyl. 20 Exanpl es of

carboxylic reactants (B) are glyoxylic,gcid, carboxy aromatic
al dehydes, such as 4- carboxybenzaldehy&e and- ot her onega- oxoal kanoi c

aci s, keto polyelbAROLEFC bithe SUeived b’ WA e thochfiUbd| opdbktlion |

ket oval eric ago ric rerous ot hers

wor ker, havi ngrddmetsduelchs)hewmsheiﬂlqtoedﬁpmysxgm ___'dcidnmbbrky recogni ze the
approprlate conmpound of formula (V) to enplo s a:2b reactant to

generate a given i nibesedpeedures pppdag in the b Baok ob ASTM Hiandandsy) Valume

actant () (PSR, B et SHefn ERpRC A, B! o)

13 The following leRdrhples are intendedt6 ﬁms&a@as@bermf compsitibnf6Ehi er r ]
S |ndependently H or hydrocarbyl preferably H:=or " alkyl. Such

conpounds ar i $aventiemas well@amngffar@mmgaamcﬂd._ sdindicatad O@Wbsy,l altparts

d hyd .
Foregorng. i t S pan By FREfnalt B AaHE0S, haf thess cexameles ars IHlhE o
(1) correspongiisrate@veraBoribcRitidhs afld pRRedlred bfihe iARa6ARROM h&t ihRAEANt S.

The process of this invention is conducted at “tenperatures ranging from
ambi ent up t o to limit thevssope o thenipeentiopnon t enperature of any of the reactants,
usual |y rom apout 60[err]C to about 220[err]C nore often from about
120 err] clPo M%QO[ err] C

A reactor equipped with a stirrer, thcrmowell Dean-Stark trap with
condenser and sub-surface N, inlet is charged thh 500 parts polyisobutylene having

=3

a number average molecular weight of about 230 and containing greater than 70
mole % of terminal vinylidene groups and 322 part 50% aqueéus glyoxylic acid.
15 The materials are heated to 150°C and are held at 150°C for 6 hours while
removing water and maintaining a slow N2 purge The matenals are diluted with
1000 parts toluene and extracted with two 500 part 5% so_dlum bicarbonate
solutions. The combined sodium bicarbonate extracts are carefully acidified with a
5% solution of hydrochloric acid to a pH=3 and the aqueous solution extracted with
20. two 500 parts of toluene. lﬁryin_g and evaporati'b:ii of the combined toluene extracts
affords the product Infrared spectrum shows C .
carboxylic acid. | |
A reactor equipped as in Example 1

*=0 at 1710 cm”, consistent with

harged with 500 parts of the
25 polyisobutylene of Example 1 and 222 parts glyoxyiic- acid ethyl ester. The

materials are heated to gentle reflux. Hg_a g is contmued until the reflux
held at 150°C for 6 hours while

f unrea_c;ted glyoxylic acid ethyl

temperature reaches 150°C and the materials a
maintaining a slow N2 purge. Vacuum remov;

ester affords the product and unreacted polylsobutylene



10 \Wen the reaction is conducted in the presence of organic sul f oni ¢

gcid or mneral acid catalyst, the reaction is usually conducted at
tenperatures up to about 150[err]C, . often-up to about 120[err]C,
frequently from about 1200C up to about 130[err]C. The process

enpl oys from about 0.6 noles of reactant (B) per nole of olefinic

conpound (A), to about 1.5 noles (B) pas equivalent of (A, nore often from
about 15 0.8 nmoles (B) per nole of (A to about 1.2 noles (B) per

equi val ent of en, nore often from about 0.95 noles (B) per nole
of (A) to about mol es (B) per equi valent of (A). In order to

gam m EF y![ el igﬁﬁ%yﬁ:amtg ufmpphﬂsasu?\ﬁmmplml 1 m{chmged v:tth S%mrtsalﬂlyg}pha-
esirable to ¢ uc reac n at as | ow.a ure a ssi bl e

not ed herein, f% tW‘*M@?Wl w%ﬁ%m@f %@nﬁ‘?ﬁd

e sure. o 6t g ﬁEngﬂ%B"‘@?oféhaﬁ{s% gmgﬁgt‘%‘#atlon o¥ wagear or

pressure a SO vent 1 hat In azeotropl

by purgi ng5wi tslovaiNg perge. gfhe miacspiabsard[dilutdd with 1000 parts tolueiid and ergaceals of
the reaction can be followed by observing the‘infra-red ‘spectrum The
absor pti on f orwithCoaM 508 rpaots\df 6% lsedlwmobigarbenmpdahen aThexbombined sodiumy 10

25 " ASTM ?@2@@?&5&@%@%%@?@ VaEHUR Wik A elbon Btk B or

rood) i o o 802 e Bind 88CUiBus boluiohtS extthiBd G 5RF5O Gatrs o hSierich !
14 pol y xtying arﬂmdapnrsﬁon aﬂthseoxﬂhned/eduénemmacmaﬁ’ordélthe pmdattant s and

condensat i gn Eroduct s such as lactones will not display significant
aci-d nunbdPs. These procedures appear in the Annual Book of

ASTM Standards VoI 6. t t P' eI LA,
PA, USA. A'T%{:tor e‘*"ﬂ?@egng e%pég ]lalrse % &H“ﬁgp Pﬁf

sever al COWDO%léﬁmr&dOfZ&hpﬁts Glyoxylﬁmuﬁatmanylasstawl m&nm afeoheameﬁﬁrl ng
sanme. Unless indicated otherwi se, all parts . are parts by weight. It

is to be undergsn%tpﬂw;atHcav@Qes esatiypd yntl e wﬂwmm&ne reaches mf and e
FEvEral CoTmo g WS REBCINER £ Bk PSR b oy O
15 Vacuum_ removal of unreacted glyoxylic acid methyl ester affords the product and
unreacted alpha olefin.
A reactor equipped as in Example 1 is charged with 300 parts
polyisobutylene havmg a number average molecular weight of about 1000 and
20  containing about 50% by weight of terminal '_\':"-_inylidem groups, 44 parts 50%
aqueox-xs glyoxylic acid and 1 part sulfuric acid. ’_l"hc_e materials are heated to 100°C
and are held at 100°C for 1.5 hours while removmg water under a slow N purge.
The materials are then _heated to 125°C and heldat 125°C for 2.5 hours then heated
to 150°C and held at 150°C for 3 hours while contmumg to remove water under a
25 slow N2 purge. The strong acid (neutralization number bromphenol blue indicator)
is neutralized by sodium hydroxide. At this pomt the materials contain by analysis
(TLC-FID) 34.9% unreacted polyisobutylene. The materials are reheated to 110°C



A reactor equipped with a stirrer, thernowel |, Dean-Stark trap with
condenser and sub-surface N err] inlet is charged with 500 parts

pol yi sobut yl ene havi ng a nunber average nol ecul ar wei ght of about 230
and containing greater than 70 nole % of term nal vinylidene groups
and 322 part 50% aqueous gl yoxylic acid. 15 The materials are heated to
150[err] C and are held at 150[err]C fo 66 hours while renovi ng wat er
and mai ntaining a slow N2 purge. The msi'terl aI S are diluted with 1000

parts tol “e”eaﬁl{‘ﬁgﬁféﬂ % vm&gmmgg P
solutions. The co netgl%s I 'um bi-carbonat e extracts are carefu ?‘?, amglfled

with a 080 £o4Quanidontab hiciindr eci2.Oric acid to a pH=3 and the aqueous
solution extracted with 20 two 500 parts of toluene. Drying and

evapor ati on oExainpledonbi ned tol uene extracts af fords the product

Infrared spectrum s,howﬁcﬁoe@ﬁppwlascm €EXdmpl€ ONSiisSt @iatged tWith 300 parts

car boxylic acid. A reactor equipped as in

Exanple 1 §s phlausgbutym rhasrm pmu@eofavmge agolecylar yieighb wof yabone 1600 mudnpl e

1 d 222 t | t heat ed
Lo nantt o Par bonpstningbont 76 Sadle. % ¥ erBana] vimyibee, exoups. (2 Barks" (% HoBeatf e, o
r eaches 150[6@%@1?@ lra.?d TSt biMufic 3. Pehelnferd BOE LA &Pio@d“%&&e"‘h' e

mai nt ai ni ng a“slow N er rge. Vacuum renoval of unreacted glyoxylic acid

et hyl ehtldrataliODch&r tll:ﬁa hpumsduhile sembvingr watet addercd ylnwohfgtgdrgme The
15 nple 3 Ageactor eqwged as in Example 1 is
charged wit h 5@@%4@ tigncheated4p 424°C and held) aif123°GQ der 2.3chquss, ithepbeated teous

SLYo ) eiqet oo Hh L BT e, i el Vet G
gg(tei ;Lt ggr ge sIORENTRIuRgE. alAT tﬁ%q:oﬂitltué BfitaMalscohBRY bP anhigsis CrEEX DI 2%
unreacted polyisobutylene. The materials are reheated to 110°C and filtered through
a diatomaceous earth filter aid. The filtrate has saponification no. = 35.7 and total
acid no. = 16.2. |
15  Example 7 _
A reactor equipped as in Example 1 is charged with 300 parts
polyisobutylene having a number average molecular weight of about 1000 and
containing about 50 mole % of terminal vinylidene groups and 44 parts 50%
aqueous glyoxylic acid. The, materials are heated to 100°C and are held at 100°C
20  for 1.5 hours while removiﬂg water under a slow N2 purge. The materials are then
heated to 125°C and held at 125°C for 2.5 hours, then to 150°C and held at 150°C
for 3 hours while continuing to remove water imdcr a slow N2 purge. At this point
the materials contain by analysis (TLC-FID) 35.7% unreacted polyisobutylene. The
materials are reheated to 110°C and filtered thrqﬁgh a diatomaceous earth filter aid.
25  The filtrate has saponification no. = 48 and total acid no. = 14.2.
Example 8
A reactor equipped with a Dean-Stark trap and condenser, thermometer and
stirrer is charged with 168 parts of C;, alpha olefin and 92 parts of glyoxylic acid
monohydrate. The material are heated at 180-210°C for 10 hours while eollecting

RN



with two 500 parts of a 5% sodi um bi carbonate sol ution. The conbi ned sodi um
bi car bonate extracts are carefully acidified with a 5% sol uti on of

hydrochl ori c acid - to a pH=3 and.the aqueous solution is extracted with
two 500 parts of toluene. Drying and evaporation of the conbined

tol uene extracts affords the product. 10 Exanple 4 A reactor
equi pped as in Exanple 1 is charged w g 500 parts CJerr] al pha olefin

and 262 parts dyoxylic acid nmethyl ester. The naterials are heated to

gentle refluxseg | distillate ) dwiisf) in HHeeDes| Stk RPPIhe MbRrillsagdes
150[err] C and Ifjsl%the 'rrateebrg?gl 1gﬂl{gre he): d at 150[err]C ?p 6 hou?s whi | e

mai nt ai ni ng aﬁhﬁredvat\lpé‘?@ Jusipg ragdiatoniabeous \cavth Uiiter eand vaponificationena.t =d231.

gl yoxylic acid_net ester aff rodyct  and unreacted al pha
ol efin. %@éﬁ‘ﬁ‘l {xow "868?{ %‘%elf“ 8 G- Q&NUBHed as in Exanple 1 is
charged with %@2 pol yi sobut yl ene havi ng a nunber average

nol ecul ar wei g about 1000 and 20 cont ai ni ng about 50% by wei ght of

term nal \4 nyli denA gactompequippéd ps it ExaOple 1 is charmdemﬂsZ@ parisyl-hexadegetie and 1
part sul furic aC|d The materials are heated to C nd_are
hel d at 100[ e#1d %22 paxtssS Oyﬁﬂﬂﬁ%‘s\ﬂﬂqx@? aigand “‘%ﬁ‘?@*‘ M’Sﬂ%:oﬁogﬁ t1?)ur ge.

hour s t hen helteg” *&%ﬂ@%@%‘#@#@%ﬁ]ﬂﬁ%ﬁﬁﬂw (2 PhrRsfiek bp o

whi | e cont i nuihedirktos.5eurse Thetmitetiils ate cooléd theh Gwippked to 170°C ami 2Thm Hgrong
acid (neutralization nunber, bronphenol bl ue indicator)

neu]t ralized bfersddihgws. h%ﬁomslﬁi}e B filtgred pﬂﬂhtatﬁémw'aﬁgm:oﬁm&l ﬁldlc)y
% T
onsl V5 < o, Bl 2 A8 HiAle SROCOGE M Mg cJbe el are

r eheat ed

16 and fﬁ$éﬂmgggthrough a di atomaceous earth filter aid. The filtrate
has saponi fication '

A reactor equipped as in Example 1 is charged with 210 parts C,, alpha
olefin and 100 parts glyoxylic acid monohydrate. The materials are heated under N,
at 180-195°C for 7 hours, collecting 76 parts distillate then stripped at 83°C/6 mm
15 Hg for 1 hour. The residue is filtered at 70-80°C using a diatomaceous earth filter
aid. Saponification No. = 275. Infrared shows -COOH and ﬁctom C=0.
Example 11
A reactor is charged with 100 parts of the polyisobutylene of Example 7, 15
parts 4-carboxybenzaldehyde and 50 parts butanol. Heat to 120°C (reflux). Infra-
20 red spectrum does not indicate any changes. Heat to 210°C, removing butanol;
" hold 210°C for 20 hours. Filter at 150°C yielding a viscous liquid that soliciiﬁes on
standing at room temperature. Acid No = 20.6.
Example 12
The process of Example 2 is repeated employing 0.1 mole % AlCl; catalyst.
25 Example13
The process of Example 4 is repeated employing 0.1 mole % FeCl, catalyst.
Example 14
The process of Example 7 is repeated employing 0.2 mole % BF; catalyst.



no. = 40 and total acid no. = 12.0. Exanpl e 6 A reactor
eqU|pped as in Exanple 1 is charged with 300 parts 5 pol yi sobut yl ene
havi ng a nunber average nol ecul ar wei ght of about 1000 and cont ai ni ng
about 70 nmole % of term nal vinylidene groups, 44 parts 50% aqueous
glyoxylic acid and 1 part sulfuric acid. The materials are heated to
100[err]C and are hel d at 100[eri8C for. 1.5 hours while renoving

wat er under a slow N err] purge. The materials are then heated to
125[err] C and 125[err]C for 2.5 hours, then heated to 10

150[ err] C and 150[err] C for 3 hours mhlle continuing to renove

wat er under a Ipqmeﬁd[ off Exaniplé §ds repeatbdieplapingnglyorydic mmidewithlan eqoalt ai n
by analysis (TLC-FID) 27.2% unreact ed pol yi sobutyl ene. The materials
are reheated Mmolaramaunt olpyIRvicAfidt er ed t hr ough . a di at onaceous earth

f||ter ai d. ngm&gkgﬁgte has saponification no. 35.7 and total acid
no. = 16.2. 1 le 7 A reactor equipped as in Exanple 1

i s chargedsw th 30@heaEécess of Exanilﬂé Yiis fepeityd egptachipvalpexydic aeitbwith auegase
nol ecul ar wei ght of about 1000 and cont ai ning about 50 nol e % of
terminal vi ny molasrasaynbeblevalinic acid.parts 50% aqueous gl yoxylic aC|d

The, mat | to, 10 C.and d_at C 20 1.5
nour S i | ¢ 1 omovi ORI NN, hes IR Sfimisl pnCresipy T, b At
then h@ﬁb@&hﬁeﬁtsl?ﬁk Fbl:@néél‘étob@ ttht %né&%@dﬁ]:&x&n@ Ithegeot \bmJB&oniehe n

to 150[err]C and held at 150[err for 3 hours while continuing to
remove wat er appimntao thosevskifled in the artgwpon f¢adingi the p;mclﬂcatlon Therefore,nibisctoi al s

contain b | ysi TLC-FI D) 35. 7% unrea i ,soput The

nat eri al s W@%{%ﬁ GhFaI e HvpRion, dis ‘%F‘ngrhéﬁ’ Wéﬁ’i‘ﬁgfdpa%ﬂcé‘@&s
earth f||ter tEX}&ef Ehif?{h sp&,g @&odyp no. 48 and tot al
acid no. = 14ﬁgﬁﬂi%amm all i e of k reactor equipped wth a
Dean-Stark trap and condenser t her nonet er and stirrer is charged
with 168 parts of (err] alpha ol efin and 92 parts of glyoxylic acid

nonohydrate. The material are heated at 180-210[err]C for 10 hours .while
col l ecting




<l BMIEI‘IHIHI“MEU (about 75%water) in the Dean-Stark trap. The
materlals ar t 25[err] C using a di at omje Tt

R¥ T d
ai d. Saponi:fi catfon no. = 231. I nfrared spectrum $h HE—J{; EN'
| act one C=0O groups. Exanple 9 5 ' A reactig : as _in
Exanple 1 is charged with 269 parts 1- hexadecene and 222 parts 50%

aqueous glyoxylic acid and heated undengN2 at reflux, 120[err]Cto
200[err]C, for 13 hours. Water is renoved and collected in the Dean-Stark

trap during the first 5.5 hours. The materials are cool ed then
stripped to 17Q[err]C.and,2 mm Hg for 1 hour. The residue is filtered
with a di atom Scaimedis | ter aid. 10 Sdponification no. = 78.09.
I nfrared shows -COCH and | act one C=0. Exanpl e 10 A

reactor equipped as in Exanple 1 is charged with 210 parts C(err] al pha
ol efin and 100 part 4. gl yd&(gdmpbsam¢ompns|hgdmmpouﬂ'd\efﬁhafm1ﬂds are heat ed
under N errg at 180-195[err]C for 7 hours, collecting 76 parts
distillate then stripped at 83[ergpC/ 6 ngn 15 Hg for 1 hour The residue

is filtered at 70-80[err]C ce earth fil ai d.
Saponi fication No. = 275. I#’é&" "2#3 d‘tmlit%g?and Iacton( C—O

Exanple 11 A reactR} charged with 100 parts of the

pol yi sobuty}ene of Exanple 7, 15 x parts 4-carboxybenzal dehyde and 50
parts butanpl. Heat to 120[err]C (reflux). Infra- 20 red spectrum does not
i ndi cate any changes. Heat to 210[err]C, renoving butanol; hol d

210[err] C for Ahetedveatch oFiR tand RAts HDP achydrétaybon hsedbgroupj scous |iquid t hat
solidifies on _,, __standing at roomtenperature. Acid No = 20.6.
Exanple 12 6 K 1SH°fhydl'PﬁEf Bk ocess of Exarrpl e 2 is repeated enploying 0.1

nole % Al O fer _ The process of
Exanpl e 4 i r%eﬁ?gﬁ enp oy| ng yge&%r%o‘ﬁ’é % Fedl [err] catal yst.

"Exanple 14 8 n=0orl; The process of Exanple is repeated enpl oy| ng 0.2

nol e % BF3 cat al yst, .
9 yisaninteger ranging from 1 to about 200;

10 R®is H or hydrocarbyl; and .
11 Xis agroup of the formula

R$ 7
AN
C= C/R 1)
12 7w (

13
14  wherein each of R®, R” and R® is independently H or a hydrocarbon based group,

15  provided that at least one of R', R%, R’, R” and R® is a hydrocarbon based group
16  containing at least 7 carbon atoms.

1 2. The composition of claim 1 whetei_ix each of R!, R?andR%is

2 independently hydrogen or a lower alkyl or alkenyl group, wherein R* is an alkylene
3 group containing from 1 to about 10 carbon atoms, and wherein at least one of R®, R’
4 and R®is a hydrocarbyl group containing from 7 to about 5000 carbon atoms.,

1 3.  The composition of claim 1 wherem each of R!, R*and R®is

2 -hydrogen and n=zero,y=1, and R*is Hor lower alkyl.

eet Has Been RTlaced
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rlgpl aci ngE)g;?;rgi(sl |1(5: acid with an-rgguglr oeese ﬁI)I E)r(agprrl)ﬁntl ijfs QMH ﬁﬁ“l”m””m

Exanple 16 5 The process of Exanple 1 is repeat edi rebl i

gl yoxylic acid with an equal mol apganmount of | evulini c acid.

Wil e the invention has been expliained in relation to its preferred

enbodi rrents it is to be_understood that various nodifications thereof wll
becone I appar ent4t 0 ThesemBesitionsef qlaim:2 wherein Ry sowtainsfrnm 40 tp about 100
speci ficati,on 0 tlon

di scl osed hzgre?a-rggﬁﬁl PRt e cc’ihs;dét oe‘?:gr\‘/)genr hgﬁgﬁmeﬁi%%fiﬁl ?@%ﬁz% % al |
wi thin the sscoglefied, the appended cl al ne.

19 What is clained is 1 1. A conposition conprising a
conpound of the formula 2 [err]
1 5. The composition of claim 2 wherein at least one of R and R®

2 contains from about 30 to about 100 carbon atoms and is derived from
3 homopolymerized and interpdlymerized Ca.10 Olefins.

1 6.  The composition of claim 4 or 5 wherein the olefins are 1-olefins
2 selected selected from the group consisting of ethylene, propylene, butenes,

3  isobutylene and mixtures thereof.

[

7. A process comprising reacting, optionally in the presence of an acidic

2 catalyst selected from the group consisting of organic sulfonic acids, mineral acids
3  and Lewis acids,
4 (A) at least one olefinic compound of the gerieral formula
5 ®HR) C=CR)CHRHRY) ()
6 wherein eachofR' and R? is, independently, hydrogen or a hydrocarbon based
7  group and each of R‘ R’ and R® is, independently, hydrogen or a hydrocarbon based
8  group provided that at least one is a hydrocarbon based group containing at least 7
9 carbon atoms; with | .
10 (B) at least one carboxylic reactant selected from the group consisting
11 of compounds of the formula
B R’C(0)(RY),C(O)OR’ av
13  and compounds of the formula '
_ R’?
(l',‘—(R‘) —C(O)OR® )
14 ' HO

15  wherein each of R?, R® and R’ is independently H or a hydrocarbyl group, R*is a
16  divalent hydrocarbylene group, and n is 0 or 1, wherein the ratio of reactants ranges

17 ‘from about 0.6 moles (B) per mole of (A) to 1.5 moles (B) per equivalent of (A)



345 wherein each of Rlerr] and Rlerr] is Hor a hydrocarbi:{“ﬂﬂjﬁlwwl [”“I
6 Rlerr] is Hor hydrocarbyl; 7 Rerr] is a divalent hydr og:

8 n=0 or 1;

9 y is an integer ranging from1 to about 200} R[err

H or hydrocarbyl; and 11 X is a group of the formula [err] 12 13 14
wherein each of R[err], Rlerr] and Rlegr] is independently Hor a

hydr ocar bon based group, 15 provided that at |east one of Rerr], Rerr]

and R[err]
car bon at

Rerr], R[lgrr}e@ﬁgn@@e&hteqsabéngmdentIy hydrogen or a | ower al kyl or

b oo RGP R SRR STl o U B PAEC. ., o

al kenyl group, wherein R[err] Is an al kyI ene 3 group containing from1l to
about 10 carbon atom; 4 The conposition of claim1

\ﬁ]e;ﬁld n R[e 2i h OT s R[He J%?prrr 4995 P clat R[“e,; therem reactanr}y(gﬁ {}c?eg%rom t_hezg%\?p y =

20 1

conﬁstmg o-f%ﬁro%ﬂim&&d Eﬁ@ﬁc&ﬁp&inﬂdf‘ﬂ?e%ﬁﬁﬁlﬁ' n Rlerr] contains

from 30 to about

w

- Y )

H

RLC-(R*) ~C(O)OR* (VI
1o

wherein each of R® and R® is H or a lower alkyl group and n=0.

9.  The process of claim 7 wherein each of R%, R% R” and R® is hydrogen

and R is a hydrocarbyl group containing from 7 to about 5000 carbon atoms, and the
olefin has M n ranging from about 100 to about 70,000.

10.  The process of claim 7 wherein each of R* and R? is hydrogen and R®
isHora lower alkyl group and the group (CH(R)(R®)) is a hydrocarbyl group
containing from 7 to about 5000 carbon atoms and the olefin has has Mn ranging
from 400 to about 3000.

11.  The process of claim 10 wherein the olefinic compound is a polyolefin
comprising a mixture of isomers, at least about 50% by weight of the mixture
comprising isomers of the formula

H,C = CR°)(CHR)RY) (VD) ,
wherein R®is H or lower alkyl, the group (CHR™)(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,.;0 olefins.

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

comprising a mixture of isomers wherein from about 50% to 65% are tri-substituted

.



2 carbon atonms and is derived from honopol ynerized and m;]m,lmmﬁuﬂmm

Clerr] 3 olefins. 1 5. The conposition of ci
| east one of R err] and Rerr] 2 contains fromabout 30 to abdut “108 -
carbon atons and is derived from 3 honopol ynerized and interpol ymerized

Cerr] olefins. 1 6. The cgogposition of claim4 or 5 wherein
the olefins are 1-olefins 2 sel ected selected fromthe group consisting of

Ao odes e SyebHh R ubstrish Cilatn oG )0 bl stof altdfelyand e o

2 catal yst @elaﬁéﬁd,ofguggﬁtaaﬁs%qwemml sting of organic sulfonic acids,
m neral acids 3 and Lewi s acids, (A)  at |east one

ol efi ni ¢ cdnpound ofl3t heTheproress Of gleim Bavigrein R’ lsanahphatlc group containing

of R et 1] dna Epy 0 tclahtat o S ke o albiens s snlile b3

group and %aC*'toChfooﬁi[ﬁfédrboﬂtﬁﬁfslarﬂ%)ﬂ&éﬁvkdﬁ%mh&ﬁ@?ﬁi%&hd hydr ogen or
a hydrocarbon based 8 group provided'that at | east one is a hydrocarbon

based group cantespolymerized Craaclefing. 9 carbon atons; with 10 (B)
at | east one carboxylic reactant sel ected fromthe group consisting 11 of
conpounds of the fornula 12

Rierr] (O (R err]) [ a4 ] Cfhd p¥3cess'df any one of claims 7-13 whéfkiniife oﬁﬂﬁc%@ﬂ?@%}iﬂjs of

the formul a [err] 14 15 wherein eac

Rlerr], R érr]isapshriefinyhereinianitagdidtreot the pplyolefins argderminal blefingr oup, Rl err]
is a 16 di val ent hydrocarbyl ene group, and nis 0 or 1, wherein the ratio
of reactants ranges 17 from about 0.6 noles (B) per nole of (A to 1.5

mol es (B) per equi valsent TRE prdkess of claim 7 wherein the olefinic compound is a monoolefin

2 wherein at least 70% of the olefinic groups are terminal vinylidene groups.

1 16. A product prepared by the process of any one of claims 7-15.



. .

21 18 provided that when an organic sulfonic acid or mneral acid is
used, the maxi mum 19 reaction tenperature is about 150[err]C. 1

8. The process of claim7 wherein reactant (B) is selected fromthe group
2 consisting of glyoxylic acid and a conpound of the fornula

[err] 3 4 wherein each of Rlerr] and Rlerr] is Hor a lower alkyl group
and n =0. -1 9. The proce;g of claim?7 wherein each of Rerr],
Rlerr], Rerr] and R err] is hydrogen ~and Rerr] is a hydrocarbyl group
containing from7 to about 5000 carbon atoms, and the 3 olefin has Mn

rangi ng from about 100 to about 70, 000. 1 : 10. The process of
cl ai m 7 wher ei hRIE&CR TR %’F% CHONEODS DR U err] 2 is Hor
a | owner aIkyI group 2REDLY Qﬁ F&L SV hydr ocar byl
group 3 coq&g ,q. S 00 carbon atonms and the ol efin has
has M n rangi 11. The process

of claim 10 wherein (Idlﬁﬁ:&itm‘ns aompﬁsiﬁg)ﬁmdxratsd %dmkwal&fxyﬁb éompdimdB)ra si ng a
m xture of isdéners, east about 50% by weight of the mxture 5

conpri si ng 5 scRFEFess e repctingplefiniccqgnpounds with carboxylic reagents and profusts | C =

Kyt The o cRiEPE RS bogelsy The fé%%sn?og%ﬁ ihefthE hldeghoalboBiug 2P,
from about 30 ¢ompduans aé’dlthegﬁ s nt e po%éﬁé a?&@seﬁil@éiﬂ%rﬁxeﬁﬁtﬂaqwﬁepﬁi@

derived from honopol yneri ze ol ymerized CJerr] olefins.
addmves for lubricants and fuels.



M mﬂlof claim7 wherein the olefinic conmpound is a
poI y@l efl n 2‘ ‘“‘ “m m‘ xture of isoners V\/nerei n from about 50%to
©B5% are tri- stitistedd ° - 22
3 50l efins wherein one substituent contains from7 t o)
atons and the 4 other two substituem$® are lower. al ka E ] SHE 3.

The process of claim8 wherein Rlerr] is an ailphatlc g oup contai ni nE
14

from_about 30 to about 100 carbon atons, Rferr].is anjalkylzZnpmm rzgﬁlp
‘ng fr&gj:l% 9; .about 10 carbon atons, and () lis deriv
- ﬁ?jdﬁlme i

horm lynmeri z it erpolynerized err] ol efi ps. t
The-process of any one of clainms 7-13 wherein-the ol elinic conpound 2 i|s a
pol on efin wherein at |east 75% of the s%llyol efins are termnal olefins. .
1 1 15,  fhe preemposifioncamprisingsheorapountiiof the fotinulac conpound is a
nmonool efin22  wherein at |east 70% of the ol'efini Cc groups are term nal '
vi nyfi dene groups. 1 R}16. @ product prepared by the process of
any : one. of clainms 7-15. H—-0— ‘(R‘)-‘E‘)FOR_S“ | (I)

: R!—C-R? s -

X

wherein each of R' and R?isH ora hydrocarb_'g'_)'r.g.; based group,
R® is H or hydrocarbyl; o
R’ is a divalent hydrocarbylene group;

n=0orl;

O W NN N N AW

E y is an integer ranging from 1 to about 20-0;'
.10 R’is H or hydrocarbyl; and .
11 Xis agroup of the formula

R‘\C_ 7
VN B ¢ LY

wherein each of R’, R” and R’ is independently Hor a hydrocarbon based group,
provided that at least one of RS, R” and R®is a hj)dr_oc'arbon based group containing

from 10 to 300 carbon atoms.

2.  The composition of claim 1 wheréin'each of R!, R%and R%is

mdependently hydrogen or a lower alkyl or alkeny group, wherem R* is an alkylene

. group contammg from 1 to about 10 carbon atom___._

dch of R', R*and R%is
“hydrogen and n=zero,y=1, and R’ is Hor lo er.alk

3. The composition of claim 1 wherei




