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BACKGRQHNILQF_IHE_INXEMIQN
Numerous types of additives are used to improve lubricating oil and fuel
15 compositions. Such additives include, but are certainly not limited to dispersants
and detergents of the ashless and ash-containing variétj, 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 (1767); M.W.
20 Ranney, Ed., “Lubricant Additives”, Noyes Data Corp., Park Ridge, NJ, USA
(1773); M.J. Satriana, Ed., “Synthetic Oils‘and Lubricant Additives, Advances
since 1777, Noyes Data Corp., Park Ridge NJ, USA (1782), W.C. Gergel,
“Lubricant Additive Chemistry”, Publication 674-320-65R1 of the Lubrizol
Corp.; Wickliffe, OH, USA (1774); and W.C. Gergel et al, “Lubrication Theory
25 and Practice” Publication 774-320-57R3 of the Lubrizol Corp., Wickliffe, OH,
USA (1774); and in numerous United States patents, for example Chamberlin, III,
US 4,326,772, Schroeck et al, US 4,704,401, and Ripple et al, US 4,781,602.
Many such additives are frequently derived from carboxylic reactants, for
example, acids, esters, anhydrides, lactones, and others. Specific examples of
30 commonly used carboxylic compounds used as intermediates for preparing
lubricating oil additives include alkyl-and-alkenyl substituted succinic acids and

anhydrides, polyolefin substituted carboxylic acids, aromatic acids, such as
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USA (1994); andé{jgs [ gus U jct‘%d States patents, for exanple Chanberlin,
[, US ; *beck et al, US 4, 904, 401 and Ri pple et al,
US 4, 981, 602 m W@iﬁﬂ? additives are frequently derived from -
carboxylic reactal exanpl e, acids, esters, anhydrides,

| act ones, and others. Specific exanples of 30 commonly used carboxylic
conpounds used as internediates for preparing | ubricating oil

addi tives include al kyl -and al kenyl substituted succinic acids and
anhydri des, polsglidydici acids)band othees] Imstrativel carbexylits corpourisi are addsdfibed §§ h
as '

. 2
salicylic acidMeinhardt ¢teils US| 4.23¢435: Nommamebal US 3.178:873u dSuer et al, US

described in i US 4, 234, 435; Norman et al, US
3, 172, 892 LeSugr"'sé*fG%,aNﬁJé&%’%s 3?51%{7%4, 607/ and Rense, US 3, 215, 707.

Many carboxylic i nt aamdcabegylis Geribdiabl 8 Nal Akl fepdthribn! ¥ | 16Biddiag Odil
5 additives contain chlorine. Wile the amount of chlorine present™is
often only ¥ additives containychionine. hilenthe inauint of chlarinesgregent ixf oftéreonly a

i nternedi ate, the chl.orine frequent . . Is carried over into the
car boxyl i c der "4t ?%PWHW ?E&aégﬁal §J&l§§l§ of, the itgrmegiate, the chlorme frequengly
vari ety of reasofgried BYLrH ' ol s i S .has en
maki ng efforts to rg%l?cgygirt@& e ?Jﬂg%hc tf‘%ﬁ‘?ﬁlgﬂﬁﬁ gén%%gddlgﬁhvéed;dy%%éi gﬁlgd

for use 10a vagietyibofi oeasonsyrintudingaeisiitonueatal reasons, the industry has been
Accordingly, it s desirable to provide, |low chlorine or _chlorine free

i nt er medi at es fo trduce P 1, pliginate chioping, frgm addiyescigsigmed for pee:
derivati vegg f Ohs ibfichsit drie] sdditivesand fuels. The present

i nvention provides a process and products prepared by the 15 process

and al so di | act ones Asbordinglpetit tididesiratielitoepfvide low chlorine or chloBn®. free
Snider and J.W van Straten,. J. Og. Chem, 44, 3567-3571 (1979)

descri be cert alerpledintes: whick fenecbe pysedhto peepare dowoichlosiney or gehlosipe dfiree
‘é"'ét h derivatives for use in lubricants and fuels,
The present invention provides a process and products prepared by the
15  process and also dilactones which meet this requkemﬁ.
B.B. Snider and J.W. van Straten, J. Org. Chem., 44, 3567-3571 (1777)
describe certain products prepared by the reaction of methyl glyoxylate with
several butenes and cyclohexanes. K. Mikami and M. Shimizu, Chem. Rev., 72,
1021-1050 (1772) describe carbonyl-ene reactions, including glyoxylate-ene
20 reactions. D. Savostianov '(communicated by P.Pascal), C.R. Acad. Sc. Paris,
263, (605-7) (1766) relates to preparation of some a-hydroxylactones .via the
action of glyoxylic acid on olefins. M. Kerfanto et. al., C.R. Acad. Sc. Paris,
264, (232-5) (1767) relafes to condensation reactions of a-o-di-(N-morpholino)-
acetic acid and glyoxylic acid with olefins. B.B. Jarvis et al, Synthesis, 1079-82
25 (1990) relates to reactions of oxocarboxylic acids with olefins under acidic

conditions to give a-hydroxy butyrolactones.



several butenes and cycl ohexenes. K. Mkani and M Shinizu, Chem Rev., 92

1992 1021- 1050 (1992) describe carbonyl -ene reactions, including
gl yoxyl at e- ene - 20 reactions. D. Savostianov (conmuni cated by

P. Pascal ), C R Acad. Sc. Paris, 1966 263, (605-7)
(1966) relates to preparation of sonme a-hydroxyl actones via the

action of glyoxylic acid on olefins. M3Kerfanto et. al., C.R Acad. Sc.
Pari s, 264, (232-5) (1967) relates to condensation reactions of
[err]-[err]-di acetic acid and glyoxylic acid

wi th ol efins. r t al nt hesi s, -1079- 82 5. (,1990) rel ates
Lo reactions of oxJuls HEpRPR PRy S rovesy (o tectibdrualfy i (e prodence of
condi tions toaglay.fdl& ,‘gjrvspydroxy but yrol act ones.

3 SUMVARY OF THE I'NVENTI ON This invention provides a
process for reacting, (Akaaldagt ane dl¢fnip cempoursl off the generainfommutii ¢ cat al yst,

(A) at |east one ol efini eral formul a

(Rerr)) (Ferr]) e ‘f&%ﬁ%’@?}@ﬂﬁp 1)) ab (i1
erein eac r S;

hydr ocar bon bas e?&xﬁ éaLh%?ou el%fcﬁldW!}ﬂ] ;}g’% ‘%?br based

i ndependent | y grbupiaﬁ@eacmbfaz hklramdam () mdepend&iﬂgd hgdmgan dmdhydrocarbon
(B) at |east one carboxylic reactant selected fromthe group consisting 10
of conpounds &RSeG-EOPBy A4 a

Rlerr] (O (Rierr])l e:rg%)ac(agieg?tsone carboxylic reactant selected frcgrh\ﬁxe group misﬁng

conpounds of the for
10  of compounds of the formula

R*C(0) (R‘)..C(O)OR‘ (@V)
and compounds of the formula
R’O
R"—C— ®YH~C(O)OR® (V)
HO |

wherein each of R®, R’ and Ris independently H or a hydrocarbyl group, R'is a
15  divalent hydrocarbylene group, and n is O or 1, wherein the reactants are reacted
in amounts ranging from more than 1.5 moles up to about 3 moles (B) per
equivalent of (A), wherein equivalents of (A) are defined hereinafter.
Products prepared b‘y' this process are also provided. _
"The present invention also provides a composition comprising regiosomers

20 selected from the group consisting of

2 | R P
’d
1 T RS
(RS\ K e and (R6>IC (R:)‘
R6” |y R (R )<
Ko/<o , O/\<o

wherein each R' is H or a hydrocarbon based group,



['err] ' wherein each of Rlerr], Rerr] and R err] is independently H or
a hydrocarbyl group, Rerr] is a 15 di val ent hydrocarbyl ene group, and n

is 0 or 1, wherein the reactants are reacted -in anounts ranging from
nore than 1.5 noles up to about 3 noles (B) per equi val ent of (A,
wherei n equi val ents of (A) are defined hereinafter. Product s
prepared by this process are also proviged. ’ ~ The present
invention also prowjdes a conposition conprising regiosonmers 20 sel ected
from t he grouptasddkiisH aghpdrocarbyl; [err] wherein each Rlerr] is H

8 S B G g cach g err 15 a ot valen

hydr ocar byl eneegghQie: 0 or 1;
= Qor 1;
5  wherein X is a divalent hydrocarbyl group selected from the group consisting of
CC(RY(CR])RRY) when y = 0, and
SCRM)(R®) wheny = 1
each R’ is H or hydrocarbyl; and
each of R®, R and R® s independently H or a hydrocarbon based group,and T is

selected from the group consisting of ~OH and R °.

10

As used herein, the terms “hydrocarbon”, “hydrocarbyl” or “hydrocarbon
based” mean that the group being described has predominantly hydrocarbon
character within the context of this invention. These include groups that are
purely hydrocarbon in nature, that is, they contain only carbon and hydrogen.

15  They may also include groups containing substituents or atoms which do not alter
the predominantly hydrocarbon character of the group. Such substituents may
include halo-, alkoxy-; nitro-, etc. These 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

20  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.

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

25 carbon atoms in the hydrocarbon, hydrocarbyl or hydrocarbon based groui)s.
Most preferably, the groups are purely hydrocarbon in nature, that is they are

essentially free of atoms other than carbon and hydrogen.



each n = 0 or 1; y =0or 1; 5 wherein X is a dival ent hydrocar byl
group selected fromthe group consisting of [err] each Rerr] is
H or hydrocarbyl; and each of Rerr], Rerr] and Rerr] is

i ndependently H or a hydrocarbon based groupand T is selected from
the group consisting of -OH and R [err]. 10 DETAI LED DESCRI PTI ON OF THE
PREFRERRED ENMBCODI MENTS As us®ed herein, the terns "hydrocarbon",
"hydrocarbyl " or "hydrocarbon based" nean that the group being

descri bed has pr edorThranghout rthelr specification and claimsathee expressiom oihesoluble eort

of this inventign. These inglude gr s that are . urely hydrocarb I n
nature, that is‘f‘sﬁeﬁ% edﬁﬁﬁ%q?n%&ﬂ‘ﬁs@& cﬂﬁ’ﬁ?ﬁ?‘ﬂ?’ﬁrlﬁ&é‘?& @t&@wso
i ncl ude groups j g0 [ : ' t he
bt dom nant 1y HoQtorids, B Gt 1P aE acibinf R Pertited e B, Bcbiforated by
i ncl ude hal o-, belidgoxdissolvellj rdispersetic or Tduspended oinpanabio ofrelpbricating vidvesiey.o
at ons. Sui tabl e hetero atons wll be ?ﬁ&arent to, those skilled in_the

a;]ft I and i n_cl5_udeUS‘-laHV, thls means that at least abgut G lr%d?éfnwﬁlﬂbt 8?%%@%@&%,-
context “of ¢ i SOFGBORELAY jobricing B FE fer BGURCA 1 Ghe Wrkdy St bfple

carbon present Jnd dspeisivie, gérﬁchﬁﬁlymdwy\ﬁd&?eﬁmss%d U8 Patent 43200047 Whidhs.
In general, no nore than about three non-hydrocarbon substituents or

hetero atoms, dséxpressiyingorgorated hevein by seferenes faxirelevant tpachingstin this regasdy 10
25 carbon atons in }he drocar bon, hydr. rbyl. .or. hydt ocar bon hased
41 oups. Voot pr donatht, heERaBgRe, BT B S YA 2 b hrRORS: fore,

wgﬁ ngnt hQy arfteparing % eRiotite lof dhlGifneCfre cOMPoSHOR' udefiNasC HidtakdBHics for

preparing low chlorine or chlorine free additives for lubricating oil and fuel
compositions.
The Process
The present invention relates to a process comprising reacting, usually in
15 the presence of an acidic catalyst, more than 1.5 moles, préferably from about 1.6
to about 3 moles of (B) at least one carboxylic reactant per equivalent of (A) at
least one olefinic compound wherein (A) and (B) are defined in greater detail
hereinbelow. _
All of the reactants may be present at the same time. It has been found that
20 improvements in yield and purity of product are sometimes attained when the
carboxylic reactant (B) is added portionwise over an extended period of time,
usually up to about 10 hours, more often from 1 hour up to about 6 hours,
frequently from about 2-4 hours. However, it is generally preferred to have all of
the reactants present at the outset. Water is removed during reaction.
25 Optionally the process may be conducted in the presence of a solvent.
Well known solvents include aromatic and aliphatic solvents, oil,' etc. When a
solvent is used, the mode of combining reactants does not appear to have any

effect.



5 Thr oughout the specification and clains the expression oi

sol ubl e or di spersible is used. By oil soluble or dispersible is neant
t hat an ampbunt needed to provide the desired level of activity or

per for mance. can be incorporated by bei ng di ssol ved, dispersed or
suspended in an oil of lubricating viscosity. 5 Usually, this nmeans that
at | east about 0.001 % by weight of the material can be I ncor por at ed
in a lubricating oil. For a further di s®ssion of the terms oil soluble

and dispersiblqzmggggpgylarly "stably dispersible", see US Patent 4,320,017
whi ch I's expressly incorporated herein by reference for rel evant

t eachi ngs in this reGbe process of this inventionsisoptionallyecandnettd i theyprssente fiap

this invention is..a prqcess for 1 reparing | ow chl.or.ine.or chlorin
[ree composi &1 HecifSAlTsts AcH camtynehy SEB o realt SRISHHE! S, ofF Febicse
or chlorine fregradflicht ¥@ifordi® heid Wl icthhttsubfoni  Bfdropolyaci@S T ThinpRRS -

The Process The present 1 nvention rel ates to a process
conpri si ng Seacdcidsgof heaupmetals fe.g5 MohaV p8ws¥énie, eif.)avitlaphaphoriateidy $¢.g., -
nore than 1.5 nol es, preferablgﬁ fromabout 1.6 to about 3 noles of (B)

at | east one calIosRYAmMelybdisacidy: apd mingral \agidsy foroexample o H,S0, and phosphoric
ot o ; ! . .
her i nbel ow -2, GE el ind Aol of ERAlE b s, Bnlal Shatf Salfiine from

time. It has besduf 0W1dmbRA% &) abdutPIOMIE %, Smbit §ftel frofinabdut!0.1 ¥néle % to

product are sonetines attai ned when the _ carboxylic reactant (B) is
added port i onwiaheub? @ole % chasedor males oflefimicreaetant. - ysual ly up to about

10 hours, re gfte r .haur u o0 about 6 hours, frequently from
about 2-4 urs&)‘mﬁ%ﬁ@q}?&w . ally preferred to have all of t he
reactants present atﬁé‘%l&ﬁﬁé%mp\ﬁﬁﬁ&remﬁofﬂrﬁé’eﬂréhéidn@ﬁnrﬂécbtdé{%ss &P this
Optionally the process may be conducted in the presence of a solvent.

Vel | known sol viemerdionrhal ahbegeneraldoimuland al i phatic solvents, oil, etc. \Wen
a solvent is used, t de o onbj pi r eact s does not appear to
have any ef f ect. Hiq)(ﬁe) 8=é(R%)(E?i(ﬁh)?ﬁs» %ﬁb PP
wherein each of R! and R? is, independently, hydrogen or a hydrocarbon based
15 group and each of RS, R’ and R® is, independently, hydrogen or a hydrocarbon

based group provided that at least one is a hydrocarbon based group containing at
least 7 carbon atoms. These olefinic compounds are diverse in nature.
Virtually any compound containing an .oleﬁnic bond may be used provided
it meets the general requirements set forth hereinabove for (II) and does not
20 contain ahy functional groups (e.g., primary or secondary amines) that would
interfere with the carboxylic reactant (B). Useful olefinic compounds Iﬁay be
terminal olefins, i.e., olefins having a H;C=C group, or internal olefins. Useful
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
25 ««-olefins, cis- or trans- disubstituted olefins, trisubstituted qleﬁns and
tetrasubstituted olefins. '
When (A) is a 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



6 The Cat al yst The process of this invention is optionally
conducted in the presence of an acidic catal yst. Acid catal ysts, such
as organic sulfonic acids, for exanple, par at ol uene sul fonic acid and
met hane sul fonic acid, heteropol yacids, the conplex 5 aci ds of heavy
netals (e.g.; Mo, W Sn, V, Zr, etc.) with phosphoric acids (e.g.,
phosphonol ybdi ¢ acid), and m neral aci d.? for exanple, H2SO4 and phosphoric
acid, are useful. The anount of catalyst used i's generally snmall, ranging
from aboubonds) whenl @ )%staotribizfin, dfe mule oP4(A)rcontainst3> aqdivaients wfUC =T 1
nmole %to about 2 rmle % based on noles of olefinic reactant. 10 (A)
The QO efinic CB Agd so forth The olefinic corrpound errpl oyed as a

reactant in the pro vent
[err] wher ei n (eAgéﬁl ﬂ% e r %[tgérlr#o%dg?e% epen @5%88%% or
a hydrocar bon bﬁ@]ﬁﬂmkionglxpupmﬁhvm of Rerr], Rerr] and R[err] IS,
i ndependent|y, hydrogen or a hydrocarbon based %roup provi ded that at
| east one i% a hydr%aﬁ&?@nh@&@edhgrm}’ﬁsélgm ‘polyalefindt defines 2 cpolymer darivesh
atons. These olLefin nds are div e.i.n,
U rtual ly - any EOMbOIHSConTe SPRGER ohaTRREE, IR &) % comearnd, ceupising
it meets the gm&%r&gt@&gm{ds set forth hereinabove for (111) and does
not 20 contain any functional groups (e.g., prinmary or secondary am nes)
t hat woul d i nt émmgslsnﬁtlnomeummmdse that exeqiurely Hydyocaidse, dle. othe$é ni c
conpounds may b efins, i.e., olefins having.,a H2C=C group,
or internal ol gﬁsﬁgua]@% gfeﬁl nor? Lxérgqarrh?q: SEYPS 0 Oh AV Y H‘E?P%WE qrh‘é‘gr%ne
ol efini c bayd, pin Rydr tc. Mst often they
are nono- ol efllr}dlné EQE%%X% Ir#g%aggcﬁsggﬁﬁfmt&%ﬁﬁ%mﬁ

In one embodiment, the olefinic compounds are substantially hydrocarbon,

that is, each R group in (I) 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, frequently containing from 7 to about 5,000 carbon atoms,
15  more often from about 30 up to about 200 carbon atoms, preferably from about 50
up to about 100 carbon atoms. In another aspect of this embodiment, each of R
and R? is hydrogen, R® is H or a lower alkyl group and the group (CH(R’)(Rs)) is
a hydrocarbyl group, frequently containing from 7 to about 5,000 carbon atoms,
more typically from about 30 up to about 200 carbon atom, preferably from 50 up
20  to about 100 carbon atoms.

" In another embodiment, one or more of the R groups present in (III) is an
organic radical which is not purely hydrocarbon. Such groups may contain or may
be groups such as carboxylic acid, ester, amide, salt, including ammonium, amine
and metal salts, cyano, hydroxy, thiol, tertiary amino, nitro, alkali metal mercapto

25 and the like. Illustrative of olefinic compounds (III) containing such groups are
methyl oleate, oleic acid, 2-dodecenedioic acid, octene diol, linaleic acid and
esters thereof, and the like.

Preferably, the hydrocarbyl grdups are aliphatic groups. In one preferred

embodiment, when an R group is an aliphatic group containing a total of from



25 [érr]-olefins, cis- or trans- disubstituted olefins, trisubstituted

ol efins and tetrasubstituted ol efins. VWhen (A) is a
nono-ol efin, one nole of (A) contains one equival ent of C=C; when (A
is a di-olefin, one nole of (A contains 2 equivalents of C=C

7 bonds; when (A) is a tri-olefin, one nole of (A contains 3

equi val ents of C=C bonds, and so f®&rth. Aromati c doubl e
bonds are not considered to be ol efinic double bonds within the

cont ext of t hi sabiont 8@t tooabout5100 carbon atgms,)hel olefinid womphand)ip desived from

"pol yol efi n" defines.a polyner, derived . fromolefjns., The expressi,on
"pol yol efi ni ¢c" oy @&ﬁp‘&ff%‘*%ﬁ’f‘%ﬁ%%@ mono- %35019 Qfﬁ'f’@l’l 1-

bond. . BRiER reﬁ?ﬂlg

hydr ocar bon, i.‘)el(.et:lns't?ﬂg{slgp Hélg‘t:ljﬂgstant F!a 3? reg:%gﬁrhng{r?yﬁgg?%gg?b%ﬁarbm

groups, or theyatomy, prefirably 3 oe 4ocarbon atohfs. Exambples rof csach andefgisoarp etizdene,

di scussed in greater detail herein. . . In one enbodi nent, the
ol ef i ni ¢ coRpolRTaBRYIgRG bitenstly isqbutylsnes, butadicaepisaprene, 1-hexeng; lroctenggqets. R

in (I10) | | ' bon apd hyd S
one. aspect  wi { HRUPH{An CRENRoRE D880 Hon gl WirclR sl honteRlo tigh | ¢
hydrogen and Rifb6lktular wei%fhts alkehesd (Q%ﬁrlbtetraddrﬁé%), fatipBatN peroROm Fradtiogs,
from?7 to about 5,000 carbon atons, 15 nore often fromabout 30 up to

about 200 car bcpardewanty paraffinr waxes andoerackedianglogs therefy whitaieils, sypthetic

b toms. | th t qf thi ' h of. d
REerr] 1o hydr S epl 13 BB prodpecd o) B Rplel A SERCEd & 6oy {sgiyene) "
(CH(Rerr])in) igreases) arid GYHEN QSuPéedWnoSmayRhode’ SKSINin! the @Ot AP ydGathfafith int O

about 5, 000 carbon atons, nore typically fromabout 30 up to about 200
carbon atom prthé & givups fmayrbeS@duged 4y hytdvogenation aGordiag 10 pradedurss known in

I n anot her enbodi ment, one or nore of _the R groups present | ) is an
the art, prov?ded at least one olefinic groupgremaQns gs escribed 1%r ﬂﬂ) )

_ In one preferred embodiment, at least one R is derived from polybutene,

that is, a polymer of C, olefins, including 1-butene, 2-butene and isobutylene.

15 Those derived from isobutylene, i.e., polyisobutylenes, are especially preferred.

In another preferred embodiment, R is derived from polypropylene. In apother

preferred embodiment, R is derived from ethylene-alpha olefin polymers,

particularly ethylene-propylene-diene polymers. Molecular weights of such

polymers may vary over a wide range, but especially preferred are those having

20  number average molecular weights (M,) ranging from about 300 to about 20,000,

preferably 700 to about 5000. In one preferred embodiment, the oleﬁn is an

ethylene-propylene-diene copolymer having M, ranging from about 900 to about

2500. An example of such materials are the Trilene® polymers marketed by the
Uniroyal Comi)any, Middlebury, CT, USA.

25 A preferred source of hydrocarbyl groups R are polybutenes obtained by

polymerization of a C, refinery stream having a butene content of 35 t0 75 weight

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

Lewis acid catalyst such as aluminum trichloride or boron trifluoride. These



organi ¢ radical which is not purely hydrocarbon. Such groups may contain or

may be groups such as carboxylic acid, ester, amde, salt, including
anmoni um am ne and netal salts, eyano, hydroxy, thiol, tertiary
amno, nitro, alkali netal nercapto 25 and the like. Illustrative of

ol efinic compounds (111) containing such groups are met hyl ol eate,

ol eic acid, 2-dodecenedioic acid, octenegdiol, linoleic acid and

esters thereof, and the like. Preferably, the hydrocar byl

groups are al i giolybutengs ocontain | predonsinpntyl dgreatdr than 80Fbadii totaht repedting unitsR

group is an ali ti.C group, contai g a total of from
8 about 3'80%“&5%95’&& ﬁgﬁﬂ%\f‘?ﬂ%“‘? BOB ol ef i ni ¢ conpound is

derived from honopol ymer i zed and i nt@gol ynerized C[err] nono- and
di -ol efins, preferably 1- ol ef i ns. preferred enbodi nent, the
olefins contain from2 to about 5 ca¥@HE~-C— atons, preferably 3 or 4

carbon atons. Exanples of such olefins ark ethylene, 5 pr opyl ene,
but ene- 1, isobutyl ene, but adi ene, isoprer{éHsl hexene, 1-octene, etc. R

derived f. t h h hi h
ol ooul ar i ghLLSF ReRBuEREs e typiealy oBRRRBY: T i ey FoRBis Py o plermic”

fractions, 5 pddder pdicute Paraffin waxes and cracked anal ogs thereof,
white oils, synt hetéec al kenes such as those produced by the:

Zi egl er-Natta proceskhe @lefinic pompoqnd h';xiyarlne) a 1lﬁblyolgﬁmaxmq;),15mgi aotmmure of

sources known to those skjlled ip th art. I4§0saturat|on in

groups may be rigQmeEWherem, fogy dho P&E"@B’? §to62 MRS A8 WGTFHWWPW
th t, [ L
b il gl o BB Wt £ PS50

from pol ybut enéefrom about 3Gto atsout 200 hibdaratsths, Gore! cffenBomiaboht S0 ugaﬂodmnene
2- but ene and i sobutyl ene. 15 Those derived fromi sobut yl ene,

pol yi sobut yl0enearbasy atomsp usuadly] aliphatie eatben atoms, andnthameﬂwqom&samegs are
enbodi ment, R i 8 deaﬁcyfd from pol ypropyl ene. I n anot her

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 about 100 carbon atoms), 2-lower alkyl ethene and 1,1-di-lower alkyl, 2-
15 (aliphatic hydrocarbyl containing from 30 to about 100 carbon atoms) ethene.
In one emquiment, the monoolefinic groups are predominantly vinylidene

groups, i.e., groups of the formula

cH,=¢

20  especially those of the formula .
—CH2 _Cl= CHz
CH;

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



preferred enbodinent, Ris derived from ethyl ene-al pha ol efin pol yners,
particul arly ethyl ene-propyl ene-di ene polyners. Ml ecul ar wei ghts of such
polymers nmay vary over a w de range, but especially preferred are those
havi ng 20 nunber average nol ecul ar weights- (Merr]) rangi ng from about
300 to about 20, 000, preferably 700 to about 5000. In one preferred
enbodi nent, the olefin is an et hyl ene- pr opyl ene-di ene copol yner havi ng
Merr] ranging fromabout 900 to about 2500. An exanpl e of such

materi al s are t nmtérials mtmﬂmhsmmmmarede@beﬂen U.S. Pallsms@%6 823
Conpany, M ddl ebury, USA.. 25 preferred sourc of hydrocar byl
groups R are poP%éb%gl%b‘FMé‘ﬂe gypressly 1%8’?@@21??‘?‘8 yofe %Fe@ff r SHEN@FS

sLream havi 10 5 ALRGf hEhyfl B (afd il me cORHGRN Oliars oP

Lewi s aci d cat alCheiniculs)and Glissopl lqumspjl chl ori de or boron trifluoride.
These pol ybut enes

contai n preddni nant | yA§ds emae(rnttfmtmwou@mﬁmeﬁ@awndﬁgracmm@ﬁtype and of

| sobutyl ene repea units of the uratio

pol ybut enes are"fqg?ﬁ“?aél Pt r?6%|“é?ﬁ"ﬁc}§ ?Prffmgs&’Fh‘éVn&m%]s o, s dp[g,en%on

olefinic 5  benpdupeilefiR &feuSuall ]y substantially h§&@roeh®bh Ndrid ﬁﬂ@ﬂﬂﬁﬁeﬂrﬁyeﬁﬂee a

pol yol efin conprising a mxture o | somef s wherein from about

percent to aboumdécuperrweight mnging from absuti 100t techbout 70,000, more often from about
200 to about 7,000, even more often from about 1,300 to about 5,000, frequently

10  from about 400 to about 3,000.

Specific characterization of ‘olefin reactants (A) used in the prbcesses of

this invention can be accbmplished 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
15 weight, etc., employing vapor phase osmometry (VPO) and gel permeation
chromatography (GPC). Structural details can be elucidated employing proton and
carbon 13 (CB) nuclear magnetic resonance (NMR) techniques. NMR is useful
for determining substitution characteristics about olefinic bonds, and provides
some details regarding the nature of the substituents. More specific details
20 regarding substituents about the olefinic bonds can be obtained by cleaving the
substituents from the olefin by, for example, ozondlysis, then analyzing the
cleaved products, also by NMR, GPC, VPO, and by infra-red analysis and other
techniques known to the skilled person.
(B) __The Carboxylic Reactant
25 The carboxylic reactant is at least one member selected from the group
consisting of compounds of the formula ‘
R'’CO)R),COOR* (V)
and compounds of the formula

—



oI‘ efi né wherein one substituent contains from2 to about 500 carbon atons,

of ten from about 30 to about 200 carbon atons, nore often from about
50 to about 100 10 carbon atons, usually aliphatic carbon atons, and the
ot her two substituents are | ower al kyl . When the olefin is
a tri-substituted olefin, it frequently conprises a m xture of cis-
and trans- 1-lower alkyl, |-(aliphatic h¥drocarbyl containing from 30
to about 100 carbon atons), 2-lower al kyl ethene and 1, 1-di-Iower alkyl, 2-

15 (aliphatic hydrocarbyl coniRiOhing from 30 to about 100 carbon at ons)

et hene. I n one enbqgi dent, |t | efinic gkoups are
predom nantly vinylidene (igrgijg@,‘)'i @Wups of t( formul a 20

especially those of the fornulaHO [err] 25 al though the pol ybutenes nmay
al so conprise other ol efinic configurations. I n one enbodi nent

the pol ybut ene virsinteatinof RA| Ry and/Ridk éidepéiently H of® hipdiosarbgl sioupeRS ks a
about 30 nole % preferably at |east about 50 nole % vi nyl'i dene
groups, nore oi&‘éﬂ%ef&thﬁdé%@fbbd@@umm, n#ndendis v Orgnl 1 d Specifie emhodingnts of the

égt ent s 5,”2 gr i;glg)fpsaﬂﬂ ahE 'RBO88 slzet0 Forttl ﬁgr%{niaggvet h\gﬂgrgrc%rr%gﬁs&r{diiﬁjgegroiugs llJfl e
compound (I) are described. R® is H or hydrocarbyl, preferably H or lower alkyl.

Examples of carboxylic reactants (B) are glyoxylic acid, and other omega-

oxoalkanoic acids, keto alkanoic acids such as pyruvic acid, levulinic acid,

ketovaleric acids, ketobutyric acids and numerous others. The skilled worker,

10 having the disclosure before him, will readily recognize the appropriate compound

of formula (V) to employ as a reactant to generate a given intermediate. Preferred

compounds of formula (V) are those that will lead to preferred compounds of

formula (I).
Reactant (B) may be a compound of the formula
H
R*-C-(R*),-C(O)OR? (Vi)
15 HO

wherein each of R® and R’ is independently H or alkyl. Such compounds arise
when the carbonyl reactant is hydrated. Glyoxylic acid monohydrate is a
representative example. '

From the foregoing, it is apparent that the various ‘R’ groups in the

20  product (I) correspond to or are derived from corresponding groups in the olefinic
and carboxylic reactants. ‘

The process of this invention 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

25 -180°C, preferably up to about 160°C. The process employs more than 1.5 moles,

preferably from about 1.6 to about 3 moles of reactant (B) per equivalent of



and 5, 408,018, which are expressly incorporated herein by reference. They

are comercially avail able, for exanple under the tradenanes U travis
(BP Chem cal s) and dissopal (BASE). 5 As is apparent from
the foregoing, olefins of a wide variety of type and of nmol ecul ar

wei ght are useful for preparing the conpositions of this invention.

Useful olefins are usually substantially1lRydrocarbon and have nunber

aver age nol ecul ar wei ght rangi ng from about 100 to about 70,000, nore
of ten from aboueactant (AJOGhdre® ofteR fonT aB&IEL 1. S\ts'abaﬁtrzasqﬁéleglof (Bﬁpabeqtﬁvalexﬁoo
to about 5, 000, frequently 10 from about 400 to about 3,000

Speci fi ¢ char acufe(A)zandi preferably| feémraboutd tSate sbqud)2.Lis awlesn(Bnperpeauivadent of of
this invention %Sn be acconplished by using techni ques known to those
skilled in he art. These techniques include general qualitative

anal ysis by inf [err] wherein each of Rerr],
Rl err] and R[er#%@%é%endently H or a hydrocarbyl group, Rerr] is a

di val ent hy@rocar byIIﬁrmogteowmbodnﬁbm this thventicn refjiecid 2 compbsitiomeomprisihgt he
5 groups Rlerr] and Rerr] are set forth herei nabove wher cor respondi ng
groups in the regioisomepperierted Sromy the graup Gopsigtingpkeempquinds op theformylaar py| |
preferably H or | ower alkyl. 0 Exanpl es of carboxylic reactants
(B) are glyoxylic acid, and ot hergonega- oxoal kanoi c i de keto

al kanoi ¢ aci ds such as pyruvic /\d | evul ini c acid, vaI eric

aci ds, ketobutyric acids and others. The skil war &er
1 T R
R ™\ 3
5\ and
R3 ( /C _
RS Re” | ly R4,
R6 )|< R X
0/{0 %
whereiny = Oor 1, n = 0 or 1 and X is a divalent hydrocarbyl group selected
from the group consisting of
SCR)(CRYR)(RY) when y = 0, and
10 SCR")(R®) when y = 1, and

T is selected from the group consisting of ~OH and R®. More often T is -OH.
Each R! is independently H or a hydrocarbon based group. In one
particular embodiment, each R' is independently H or a lower alkyl group. As
used herein, the expressioﬁ “lower alkyl” refers to alkyl groups containing from 1
IS to7 éarbon atoms. Examples include methyl, ethyl and the various isomers of
propyl, butyl, pentyl, hexyl and heptyl. In one especially preferred embodiment,
each R! is H.
Each Ris independently H or hydrocarbyl. These hydrocarbyl groups are
usually aliphatic, that is, alkyl or alkenyl, preferably alkyl, more preferably, lower
20 glkyl. Especially preferred is where R® is H or methyl, most preferably, H.
Each R* is independently a divalent hydrocarbylene group. This group

may be aliphatic or aromatic, but is usually aliphatic. Often, R* is an alkylene



10 having the disclosure before him wll readily recognize the
appropriate conpound of formula (V) to enploy as a reactant to
generate a given internediate. Preferred conmpounds of fornmula (V) are
those that will lead to preferred conpounds of formula (1).

Reactant (B) nmay be a-conpound of the formula [err] wherei n each
of Rlerr] and Rerr] is independently H b al kyl . Such conpounds ari se
when the carbonyl reactant is hydrated. ~dyoxylic acid nonohydrate is

represent at i ve S5Q¥hfoniaining from 1 to abup AP tcaebomoiterys. mgre pften ﬁoﬁpééﬂéhpmt%at

t he various I cor 0, Lived
from correspon&?‘ﬂ’g?%ga?‘glﬂ‘%)nrﬁ% h'g ?‘p tg‘#tcls gnzancdﬁxaf)ﬁ@&gzggﬁ r&g@?&ﬂ?

The process of ahbther biB6dihieas) R"ﬁsﬁB&ﬁt’CM&eﬁfteﬁmra%&éﬁes ranging from
anbient up to the | oyest decorrp03|t|on t enper ature of any of the reactants,

usual 'y from about [is H pChydroganbyi. M@elkris(nydmm@ydxfltemumaﬂmabdmhmc
1L o e 8 b B )RR b i 11
S T e B g, 1 oy st e
per equi val ent “lower aikyl( A9 ddiltbdﬂfeeéimhé.yl\/ﬁosmﬁmbmﬁﬁsmﬁ to about 2.1 noles
(B) per equivalent %hen at le(alspi) one of R®, R” and R® is a hydrocarbyl group, it preferably
contains from 7 to about 5,000 carbon atoms. More often, such groups are
10  aliphatic groups. In one embodiment, RS is an aliphatic group containing from
about 10 to about 300 carbon atoms. In another embodiment, R® contains from 30
to about 100 carbon atoms and is derived from homopolymerized and
interpolymerized C, ;3 olefins.
In a further embodiment, at least one of R’ and R® is an aliphatic group
15 containing from 10 to about 300 carbon atoms. Often, at least one of R’ and R®
contains from about 30 to about 100 carbon atoms and is derived from
homopolymerized and interpolymerized C, g olefins. The polymerized olefins are
frequently 1-olefins, preferably ethylene, propylene, butenes, isobutylene and
mixtures thereof. Polymerized olefins are frequently referred to herein as
20  polyolefins. '
" In yet another embodiment at least one of R’ and R® is an aliphatic group
containing from 8 to about 24 carbon atoms. In another embodiment at least one
R” and R® is an aliphatic 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
25  group.
i In one preferred embodiment, each of R!, and R’ is .independently
hydrogen or a lower alkyl or alkenyl group. In one especially preferred

embodiment, each of R' and R® is hydrogen and each of y and n = 0.



The Conpounds 5 I n anot her enbodinent, this invention relates to a
conposi tion conpri sing regi oi somers selected fromthe group consisting
of conpounds of the fornula - [err] whereiny =0 or 1, n =0 or
1 and X is a dival ent hydrocarbyl group selected fromthe group

consi sting of [err] T is selected fromthe group consisting of -CH
and Rlerr]. Mre often T is -CH 14 Each R err] is independently H
or a hydrocarbon based group. In one parti cul ar enbodi nent, gaph
Rerr] is i ndependelﬂ agotheroprefertedvambadiment, &’ dsipn aliphatic grou{seolnthmmtg fromt he

car bon ot o, S soew B0 Farber woms. B? B, BiaOem Rd s | Somers of |
t
Crboti ent " cathe APEYine RaApRR!at inieBadl D ARRERE Teretal bl of |,

H or hydr ocar bthis investien kwdenaamhaahs gclilquapamigesame Unilésg dhdiivatad bBfeawise allt hat
I's, alkyl or alkenyl, preferably alkyl, nore preferably, |ower 20 al kyl .

Especi al | y ©r PS8 Pags RH sveighy Lris o b%undqsﬂoadaﬂny:heswwmmmnabn@d o,
Cach, et ] | ouhaggBeent ol Ble MPRUBRCHLSHE i T Sa 542 .,
al kyl ene intended to limit the scope of the invention.
Example 1 |
A reactor is charged with 450 parts of polyisobutene having M, about
10 1000 and 92 parts 50% aqueous glyoxylic acid. The materials are heated under N,
at 200°C tb 205° for 36 hours while collecting 35 parts distillate in a Dean-Stark
trap. The materials are stripped to 180°C at 2 mm Hg pressure for 1 hour, then
are filtered at 150°C with a diatomaceous earth filter aid. Infrared spectrum
shows prominent C=0 absorption. saponification No. =36. Total acid No. = 5.5
15 Example2
A reactor is charged with 380 parts polyisobutene having M, about 1000
and 75 parts glyoxylic acid monohydrate. The materials are heated under N, at
200°-210°C for 7 hours while collecting aqueous distillate in a Dean-Stark trap.
The materials are filtered at 150°-160°C with a diatomaceous earth filter aid.
20 Example3 | -
A reactor is charged with 300 parts polyisobutene (CE5203, BASF)' having
a M, about 1000 and containing about 49 mole % terminal vinylidene groups,
88.8 parts 50% aqueous glyoxylic acid and 1 part sulfuric acid and a few drops of
silicone antifoam agent. Under N,, the materials are heated to 100°C and held at
25 f00°C for 1 hour, then to 125°C and held at 125°C for 2 hours, then heated to
150°C and maintained at 150°C for 3 hours, collecting a total of 49 parts distillate
in a Dean-Stark trap. The materials are filtered at 150°C with a diatomaceous
earth filter aid. Saponification No. + 71.4; total acid no. =27, 7% unreacted



13 ' group containing from1 to about 10 carbon atons, nore often from

1 to about 3 carbon atons. The 'n' is O or 1; that is, in one
enbodi ment, Rlerr] is present and in - anot her enbodi nent, R err] is
absent. More often, R err] is absent. Rl.err] is Hor

hydrocarbyl. When R err] is hydrocarbyl, it is usually an aliphatic. 5
group, often a group containing from1 tqgsabout 30 carbon atons, often from
8 to about 18 carbon atons. In another enbodinment, Rerr] is |ower

al kyl, wher ei n polyisobuténsvstermiingd by ithindlayémeimometogiaphyausing atflame,fonization

Rlerr] is H en at least one of Rlerr], Rerr] and Rerr] is
a hydrocar byl @%Fﬁ&arabl y cont ai ns from 7 to about 5,000

carbon atons. such groups are 10 aliphatic groups. In one
enbodi ment, Rerr] 1s an al i phatic group containing from about 10 to

about 300 carbon at ofsreattor ds chinged ewitio di36@ rparts Rpodyisdbutenet (GlissopaloBSIZ50)
to about 10Q car bon atons and is derived from honmopol yneri zed ,and
i nt er pol ynepPi zd# z VingaMn) alnusi0QQ and containing about | §/ mole pereeit tereHBY; Yipylidengt

221,001t Pk, 280 TR bkl o B O 3 SRS/ bl 10

cont ai ns from ghetane3Sulfoni@asid! THE ntAEHe ard Redtedeifder NI €6 4 Gbuby @M1 55°-
honmopol yreri zed and interpolymerized Cferr] ol efins. The polynerized

olefins are 160°€r while reollpcting) |82 parts, agueope digtillatec iy Slean-Siarkpirapndhe

requent |y rof dbEHals 3 Sitered atd 55t 16675 bfiacaiomaeot e ifer 3id Jnfi3, 24
anot her entdi rgBtmith: WeAS birORe 1ford’ CA dl £7al cri®, SfpcHificHidhl Rog'-PupwT,

containing fromg8 to about 24 carbon atoms. In another enbodi nent at | east

one R7 arbota] avid ho i4s 3418, 8% phreacted golyisobuene (TCAID)2 t o about 50
carbon atons. Wt hi this enbodi nent, nost often one of R7 and R err]
is Hand the ot the aliphatic 25 group. In one

oo e, AR gt i 30 g e oy ERRR A Bt
enbodi nent , eaC]htSqfarﬂ[Sﬁ% lagaetabs Fglyoxtylic iasidh THe ageriae arectatedad 150anghdiheldO.
15 at 150° for 3 hours while removing aqueous distillate. Unreacted polyisobutylene
(TLC-FID) + 29.2% The materials are mixed at 150° with 144 parts mineral oil
diluent the solution is filtered employing a diatomaceous earth filter aid.
Saponification No. = 46; total acid No. = 13.
Example 6
20 To a reactor are chafged 1000 parts of the polyisobutene of Example 4,
296 parts 50% aqueous glyoxylic acid and a few drops silicone anﬁfoa:ﬁ agent.
The mixture is heated to 160° and is held at 160° for 16 hours while removing
aqueous distillate. The material contains by TLC-FID 22% unreacted
polyisobutene. Diluent oil, 287 parts, is added, the materials are heated to 110°C
25 and filtered with a diatomaceous earth filter aid. Saponification No. = 57, Total
acid no. = 11.5. '
Example 7
A reactor is charged with 300 parts polyisobutene (Glissopal ES 3252,
BASF) having M, about 2400 and containing about 70 mole percent terminal



14 ' I n anot her preferred enbodi nent, R[e.rr]' I's an aliphatic

group containing from about 8 to about 150 carbon atoms, Rlerr] is H,
nis O0and Rerr] is H The foll owi ng exanples are intended

to illustrate several conpositions of this invention as well as neans
for preparing same. Unless indicated otherwse all 5 parts are parts by

weight It is to be understood that these jgxanples are intended to
illustrate several conpositions and procedures of the invention and are not

i ntended to i Miny hh&@?@ﬁﬁs id 858 pariseSU% Aueous glyoxslieeice The materials are
A reactor is charged with 450 arts of pol yi sobutene having Merr] about 10

1000 and 92 par h@t@b% aléﬂ?-,@mdgﬁrydw]d iat 1607Q forrié heursr m@demﬁpbmne

par 05 i st 11 at LT HDhE A% oMpnetel ot iy, 3 paci i e ond Yoe Skl 28

180[err] C at 2 HRdddaPi APEUHR fiRéred WiRY'2 diatdfthceous ear@ Biltbs hidersfaﬂo?éficatlon

150[err]Cwith a diatomaceous earth filter aid. Infrared spectrum

shows pronm nent No-G 22sTotal acid Neape6.9.i cati on No. =36. Total acid No. =
5.5 15 Exanpl e 2 A reactor is charged with 380 parts

pol yi sobut ene hm err] about 1000 and 75 parts glyoxylic acid

nmonohydr ate. The mat et} erggd C
for 7 hours while co k‘é#:?orlfg{sa‘(:que%éde ?&?Ip%t?ts HPOIYBeb‘ﬁ&%[ m&at Qb B
The materials aC@.exfnidals?ﬂﬁdu@tMJﬁQbeﬁtr 100?066)hithr1]s tﬁema ho 400P@; mmcsepuas qag h

filter aid. 20 Exampl e 3 A reactor is charged with 300 arts
pol yi sobut ene ( BEBPES methaesulfonic agid are added \follpwpd o dropRis aggdition of

aaucous o yBy! PR a0R ol bRt did Kb G0l 1B wmpprgpnd @Pe%sédg @

silicone antifogsn-egand- méirtﬁaénm aré NR1dTat 9509 Sovef 812" BahRd 'Mscm[ iidlysis
and held at 25 100C for hour, then to 125[err]C and held at 125C for 2

hours, then heashotws 40.6% unreacted polyisobutene. The materials are mixed with 144 parts

mineral oil diluent and filtered with a diatomaceous earth filter aid. Saponification
no. = 44, total acid no. = 17.5.
15 Example 9 _
The procedure of Example 1 is repeated replacing the polyisobutylene with
an equivalent amount, based on C=C, of C,4,3 alpha olefin.
Example 10
The procedure of Example 2 is repeated replacing the polyisobutylene with
20  equivalent amounts (based on C=C) of Cpyq alpha olefin.
Example 11
) The procedure of Example 1 is repeated replacing glyoxylic acid with an
equivalent amount, based on -COOH, of pyruvic acid.
Example 12
25 The procedure of Example 1 is repeated replacing glyoxylic acid with an
equivalent amount (based on COOH) of levulinic acid. ‘
_Example 13
A reactor is charged with 3000 parts of polyisobutylene having a number
average molecular weight of about 2400 (Glissopal ES 3252, BASF), 230.3 parts



150[err] C and mai ntained at 150[err]C for 3 hours, collecting a total of 49
parts distillate in a Dean-Stark trap. The materials are filtered at
150[err]C with a di at onaceous earth filter aid. Saponification No. +
71.4; total acid no. =27, 7% unreacted

15 pol yi sobut ene determ ned by thin | ayer chromatography using a flane
i oni zation detector (TLC-FID) Eranpl e 4 A reactor is
charged with 1360 parts polyi sobutene (dissopal ES3250) 5 having Merr]
about 1000 and glyokglic adig xﬁ&m&dﬁie,rm:ﬂsgﬁﬁs 7O%: aduesiis mathaié Bylfonieacid and a
groups, 250 parts glyoxylic acid nonohydrate and 1.35 parts 70% aqueous

met hane sul f oni Evadraps ofteesiligonsr antifeam ragenfe aTheimategials axe heafed anderuNs pyrge

éign Stark trapOamube ted ndip ol Py R hin e RRRLs EIOC B ohnRe 1t 1
act ong o0 ar 1903 voale, ellechi e (oBich 140 pokR, queSty Qs *r Ihe s are,

31. 8, 9% unr®acteuled ad yoomb tenepeeatGre, Q0SB Parts minerddxeitydilnedt are added and the
reactor is charged with 500 parts of the 80| yi sobut ene of Exa and

| 3
148 parts 50% asulBGRnsistiptod, whie Beating t1ia0 e WeraIpan Mecsalutinnol Rlsrawythia |

and held 15 at 4 I S I i.n st Ll ate.
Unr eact ed pol yi (shé %énse&&&’ ﬁlt%ﬁ%@ FF@A@%H%%%?@%%%&%@" m %é?j' at
150 wi th 144 paUngeatiedgiodyisstutylene = Ui %UEMIC-FI®).sol ution is filtered

enpl oyi ng a di atomaceous earth filter aid. 'ggi)qni fication No. = 46;
total acid No. = 13. While thsmyension has been explaimed dns eelatdasr tar #s cprefeyead

ol yoxyii ¢ afd o SRRmFa: dh 12 Be RhaesRRR s bariows mofifpaR BecsRE WFHERNE |
heated to 160[ ejpdaréitdo tRosekilledlin HROhR upbn T&4dirthe Qpécifivdtione TIRFEF6HE)AL is

to be understood that the invention disclosed herein is intended to cover such

modifications that fall within the scope of the appended claims.



<

‘aqueous distillate. The material contains by TLC-FID 22% unr eact ed
pol yi sobutene. Diluent oil, 287 parts, is added, the materials are heated
to 110[err]C 25 and filtered with a di atorraceous earth filter aid.
Saponi fication No. = 57, Total acid no. = 11.5.
A reactor is charged with 300 parts polyisobutene (G”mmmﬁfm"mgﬂﬂ
BASF) having Merr] about 2400 and containi ng about 78 n®l et per cent «
term nal
~vinylidene groups and 35.8 parts 50% aqué%us gl yoxylic aci d The materi al s

are heated to 160[err]C and are held at 160[err]C for 16 hours.
Unr eact ed pol yi sobut ene (TLGFID = 24% Mneral oil diluent, 84

parts, is added ang the st Ao tmr%mo A id i sedehle e ddidit er ed
wi th a diat omaceous ear{&tr?}?%lrter %ﬂéﬁ‘grseaa%o I f ?catlgn gﬁ No. = 22.4, Tot al
acid No. 6. Ocatalyst selextedfilom the group consisting ¢f organit sulfonic adids, geldropblyaciﬂﬁo

parts of polyisobutene (U travi s 10, aI s) hayi ng ]. about
1000 whi ch |sa%@erafaalta\91dfoertma] ¢in fhfevresﬁnﬁapg sp éa%t ¢ Glefiic

met hanesul fonj ¢ u@ﬁhﬁ “?ﬁ% lj.owed by dropw se addltlon of 148 10
parts 50% aqueo 0X C aC| over 0.5 hour. The tenperature is

i ncreased to 150[err] C and(R‘b(Rzmi:e(Rﬁqd(}H(R’){Rﬁ)gl d at 150[err]C over 12
hours. TLC-FI D anal ysi s 10. 6% unr eact ed pol yi sobut ene. The

material s ar ewheebyeaght of li44a1psbRt ss mdependmlyaﬂ%nogelu.or@ehﬁ ogasban pased ed
wWth a di i‘t (i);raceousd eegarktq%r}{ 1s, 1n%a8e Onen or ahyci'rgcarﬁon éaseaOt al

acid no.
group; and

(B) at least one carboxylic reactant selected from the group consisting of compounds
of the formula | ) |
R3C(0)(R%),C(O)ORS® av)

and compounds of the formula

R’(I)

R’—(l}- (RY),~C(O)OR* )

HO :
wherein each of R?, R® and R’ is independently H or a hydrocarbyl group, R'isa
divalent hydrocarbylene group, and n is 0 or 1; wherein (A) and (B) are reacted in

amounts ranging from more than 1.5 moles up to about 3 moles (B) per equivalent of

(A).
2. The process of claim 1 wherein n = 0.

3. The process of claim 1 wherein the at least one reactant (B) is
selected from the group consisting of glyoxylic acid, a compound of the formula
R’(I)
R’—(ll— R*),~C(O)OR* )
HO
wherein each R? is a lower alkyl group selected from the group consisting of methyl,

ethyl, propyl and butyl, levulinic acid and pyruvic acid.



The procedure of Exanple 1 is repeated replacing the polyisobutylene with
an equi val ent anount, based on C=C, of ([err] al pha ol efin. Exanpl e 10
The procedure of Exanple 2 is repeated replaci ng t'he pol-yirsebutylene with

17 gl yoxylic acid nonohydrate, 17.5 parts 7 nethane
sulfonic acid and a few drops of a silicone m@@m@ he

materials are heated under N2 purge (0.3 cubi¢ to
130[err]C and then are heated at 130[err]C for a total of 11 hour s
while collecting a total of 140 parts aq ous distillate. The materials are
5 cooled to roomterrp at ure, s mn pil . dilyent are ged
and the sol ut ffon | §P¥°r°F$,d’ é e]%B%]?t 1@@?&6@&5@ t he

solution is fjd He(;re.g W&I“‘g updh@& @bugcﬁmt)msw t§h§&i°g%fbyl group

Saponi fication no. ot a acid

pol yi sobutyl emtanihgo/ﬁ'iﬁlimol'_dba)lt 5,000 carbon atoms\inidl the bledini hus dvi} rangingasorheen
explained in relation to its preferred 10 enbodinents, it is to be
under st ood t haou} dP9 &nabowh /- p&bat i ons 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 modi i casj ons Theairobesh | ofvelatth N4 tWhersiaofR gfouph CCHEBMIPdislaai ms.
aliphatic grouia containing from about 30 to about 200 carbon atoms and the
olefinic compound is derived from homopolymerized and interpolymerized C,

olefins having M, ranging from about 400 to about 3,000.

6. The process of claim 5 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 = CRI(CHR)R?)

wherein R® is H or lower alkyl.

7. The process of claim 1 wherein the olefinic compound is a polyolefin
comprising a mixture of isomers wherein from about 50% to 65% are trisubstituted
olefins wherein one substituent contains from 2 to about 5,000 carbon atoms and the

other two substituents are lower alkyl.
8. The process of claim 6 or 7 wherein the polyolefin is a polybutene.

9 The process of claim 1 wherein the olefinic compound is a linear

a-olefin containing from 8 to about 28 carbon atoms.

10.  The process of claim 1 wherein the carboxylic reactant (B) is added

over a period of from 1 to 10 hours.



<18 1.

A process conprising reacting-—epti-onally in the presence

of an acidic catalyst selected fromthe group consi sting of organic

het er opol yaci ds and i ner al amﬂm l"j”m'mu t he
presence of a soI vent, (A) at |east one ol efini gener al

sul f oni ¢ aci ds,

fornmul a

(Rlerr])(Rerr])

CC(Rerr])(CH R err])(Rerr])) whereingmach of Rerr] and Rerr] is,

i ndependent |y,

hydrogen or a hydrocarbon based group and each of err],

Rlerr] and Rlerr] lils, iTheéepmpdsition prepaned by g proeesa ofiguir ensefistpimpdskd gr oup;
and (B) at |east one carboxylic reactant selected fromthe group consisting
of conpounds of the fornula '

R3C(O) (Rl err])[ernhX( Omogr{gohmo? cﬁ[meprls ng redidiYdmérs Gsefe@ 90 Hafs I ghdi

formula [err]

wher el' n Rerr] and Rerr] is

i ndependent | yohistingooflepthpotrdsinfitheafonmpla R[ err] | s a dival ent hydrocarbyl ene
group, and nis 0 or 1; wherein (A and (B) are reacted in anounts ranging
fromnore than 1.5 noles up to out 3 m)l es (B) per equ valérnt of (A).

2. The process of claim 1)m€re| nn=0. kla

(Réh R S

1
R5\ RI and ( RS\}: 3
(Rs | v R3 Re” | y (R4.)1

ol N

whereinn=0o0r1;y=0or1;

wherein X is a divalent hydrocarbyl group selected from the group consisting of

SCRE(CER®)(R)(RY)) when y = 0, and

SCR)R®) wheny = 1

wherein R’ is H or a hydrocarbon based group;

each R’ is independently H or hydrocarbyl;

each R* is independently a divalent hydrocarbylene group;
R’ is H or hydrocarbyl;
each of R, R” and R® is independently H or a hydrocarbon based group, and T is

selected from the group consisting of -OH and R,

13. The composition of claim 12 wherein each of R' and R® is

independently H or a lower alkyl or alkenyl group, R* is an alkylene group

containing from 1 to about 3 carbon atoms, and at least one of R6, R7, and R®is a

hydrocarbyl group containing from about 7 to about 5,000 carbon atoms.

14.  The composition of claim 12 wherein T is -OH.

15.  The composition of claim 12 wherein each of R' and R’is Handn

= ZCro.
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3. The process of claim1 wherein the at | east one reactant (B) is
sel ected fromthe group consisting of glyoxylic acid, a conpound of the
formul a [err] wherein each Rerr] is a |ower alkyl group selected from

wreugirgugc?:g.nsi sting of methyl, ethyl, propyl anﬂ!mllmm!llllﬂ]'!!lmlc acid a?l.d

The process of claim1 wherein each of Rerr] an rry ims Bydrogen and
Rlerr] is Hor a |ower alkyl group and tlﬁ group (CH(Rerr])(Rerr])) is a
hydrocar byl group containing from7 to about 5,000 carbon atons and the
olefin has Merr] rangi from.,about 100 _fo_aboui .70, 000. 5.

The process of cl dfm 4 é’PQPHSIPﬂ%Ot?ISWbI% &Ih@ﬁ?)%lﬁaéﬁﬂf?)m\‘@ an aliphatic
group contai ning fromabout 30 to abot;m%gﬁs carbon atons and the olefinic
conpound i s derived from honopol ynersx cp“l.nt erpolynerized Cerr]

ol efins having Merr] ranging fromabout 400 to about 3, 000. 6.
The process of claim5 wherein the olefmc conpound is a pol yol efin

conprising a mxtyre OfryelBHpbitioftbr LEMA? 12 M8 RBA Bie fifihR OF the
SO (CRA)RN(R?)),

18.  The composition of claim 13 wherein at least one of R®, R” and R® is

an aliphatic group containing from about 10 to about 300 carbon atoms.

19.  The composition of claim 18 wherein at least one of R®, R” and R®
contains from about 30 to about 100 carbon atoms and is derived from a polymer
selected from the group consisting of homopolymerized and interpolymerized C,

olefins.

20.  The composition of claim 19 wherein the olefins are 1-olefins
selected from the group consisting of ethylene, propylene, butene, isobutylene and

mixtures thereof.

21.  The composition of claim 33 wherein at least one of R®, R” and R® is

an aliphatic group containing from 8 to about 24 carbon atoms.

22.  The composition of claim 33 wherein at least one of R®, R’ and R®

contains from 12 to about 50 carbon atoms.



conprising isoners of the formula H2C =
C(Rerr])(CHR)(Rerr])) wherein Rlerr] is Hor |lower alkyl. 7.
The process of claim 1l wherein the ol efinic conpound is a polyolefin
conprising a mxture of isonmers wherein fromabout 50%to 65% are
trisubstituted ol efins wherein one substituent contains from2 to about
5,000 carbon atons and the other two subspituents are | ower alkyl.

8. The process of claim6 or 7 wherein the polyolefin is a polybutene.
9 The process OHTEE g RRACESHCFQR RREPARINE SOMAQSITEONS HGBEUL 84Sa | i near

a- ol ef m cont ai ni ng from 8 INEEREBIATES gFQR, PRERPARANG rRYBRICATING OIL](Q, The
process of claim1 wherei AP HVEEADREXINESc reactant (B) is added over a

period of from1 to 10 hours.

20 11. The conpositi %&Wof any one of
clainms 1-10. 12. A conposition conprising regioisoners selected
fromthe group

A process for preparing compounds useful as intermediates used for
Ereparing lubricant and fuel additives. The intermediates include the products
prepared by the process and dilactones.
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consi stfn, —corpounds—ef- the formul a A0 0r 1, v
=0 or 1; m%ﬁm%’lshﬁﬁm val ent hydrocarb I @%éﬂﬁf@%th&grohp
consi stinp erT] rein Rlerr] is H or 2. g SEagTﬁgﬁﬁl -balfe gagadobip;
each R[err] entlly H or hydrocarb I %{éer ds 2 todppgeddent | y
a dival en} hy?r%@ggp@w roup;  each of aWi } ¢ pagedd...Rjcepagedi. s..

I ndependept it odar bon based grou n ypa‘.ged -+ fospgeliect ed
fromthe group consisting df -OH and RiLerr], and vvhenv 0, Tis -OH

13.  The“tonmposttiomof—crai m 12 wherein aﬂa&@ﬂﬂ{ﬁ@dﬂﬁmﬂﬁmr] i s
i ndependently H or a lower alkyl or al kenyl group, R errTi is—amakilene.l
group cont aTIThB: f r oPROCESSBOR: PREPARING GOMEOSHTION&USEEEEQ{S& of R
[err], Rlerr], and RENTERMEPIATESHOR PREPARING LUBRICATING) about 7 to

about 5,900 carbon apHTBAND FUEL ABHITIVESE conposition of claim 12 wherein
Tis -OH

L I N

This invention relates to a process for preparing compositions which are
10  useful as intermediates for the preparation of low chlorine containing additives for
lubricating oils and normally liquid fuels, compounds prepared by the process, and
dilactone compounds.
-~ BACKGROUND OF THE INVENTION
Numerous types of additives are used to improve lubricating oil and fuel
15 compositions. Such additives include, but are certainly not limited to dispersants
and detergents of the ashless and ash-containing variety, 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 (i%g"-%-); M.W.
20 Ranney, Ed., “Lubricant Additives”, Noyes Data Corp., Park Ridge, NJ, USA
(%);_l_ﬂl\fig.l . Satriana, Ed., “Synthetic QOils and Lubrican&ngiditives, Advances
since +#7#, Noyes Data Corp., Park Ridge NJ, USA ({#82), W.C. Gergel,
“Lubricant Additive Chémistry”, Publication %’21‘1320-6SR1 of the Lubrizol
Corp.,' Wickliffe, OH, USA (%; and W.C. Gergel et al, “Lubrication Theory
25 and Prﬁ:&g” Publication #;ézemm-srzﬁl of the Lubrizol Corp., Wickliffe, OH,
USA (374); and in numerous United States patents, for example Chamberlin, II1,
Us i#ﬁ%"%ﬁ; Schroeck et al, US% and Ripple et al, US o

Many such additives are frequently derived from carboxylic reactants, for

example, acids, esters, anhydrides, lactones, and others. Specific é,xamples of
30 commonly used carboxylic compounds used as intermediates for preparing
lubricating oil additives include alkyl-and alkenyl substituted succinic acids and

anhydrides, polyolefin substituted carboxylic acids, aromatic acids, such as

AMENDED  SHEET




15. © The conposition of claim12 wherein each of Rerr] and Rerr] is H

and n = zero. 21 16.
The conposition of claim 12 wherein X has the fornul a [err] 17.
The conposition of claim 12 wherein X has the formula [err] 18.

The conposition of claim 13 wherein at | east one of R6, R err] and R err]
is an aliphatic group containing from2about 10 to about 300 carbon atons.

19. Th it | 4,
and Rorr] SaROHe adflsOund BheR HHAERE RaRloryBE TonfiRind: o Ueterndd 81
from a pol yveinkaldecéted, fusmlzshguagl: Q{umaﬁrala&tusgs J%m&meeﬂ deysand

I nt er pol yner.i zed err] ol ef
3,454,607 ¢and Rense, US 3,215,707.

Many carboxylic intermediates used in the preparation of lubricating oil

—~

5  additives contain chlorine. While the amount of chlorine present is often only a
very small amount of the total weight of the intermediate, the chlorine frequently
is carried over into the carboxylic derivative which is desired as an additive. For
a variety of reasons, including environmental reasons, the industry has been
making efforts to reduce or to eliminate chlorine from additives designed for use

10  as lubricant or fuel additives.

Accordingly, it is desirable to provide low chlorine _(_)r' chlorine free
intermediates which can be used -to prepare low chlorine or chlorine free
derivatives for use in lubricants and fuels.

The present invention provides a process and products prepared by the

15 process and also dilactones which meet this requirement.

B.B. Snider and J.W. van Straten, J. Org. Chem., 44, 3567-3571 (-12-1-‘7;7-7'2)
describe certain products prepared by the reaction of methyl glyoxylate w1th
several butenfgga;nd cyclohe:ganes K. Mikami and M. Shimizu, Chem. Rev., }2’
1021-1050 (3F#2) describe carbonyl-ene reactions, including glyoxylate-ene

20 reactions. D. Sav6063tianov (communicated by P.Pascal), C.R. Acad. Sc. Paris,

- 263, (605-7) (3#66) relates to preparation of some o-hydroxylactones via the
action of glyoxylic acid on olefins. M. Kerfanto et. al., C.R. Acad. Sc. Paris,

264, (232-5) (+467) relates to condensation reactions of o-o-di-(N-morpholino)-

acetic acid and glyoxylic acid with olefins. B.B. Jarvis et al; Synthesis, 1079-82

25 (1990) relates to reactions of oxocarboxylic acids with olefins under acidic

conditions to give o-hydroxy butyrolactones.

REPLACEMENT SHEET

2 8 MAY 1999

AMENDED SHEET




REPLACEMEN? SHEE1,

20.° The conjogrtiomof~ttarm |19 wherein the Ureffi‘ns—are_i —otefins

sel ected fromit r | ting of ethylene,

i sobutyl ene arjd mgpﬁw&% of . 21. |ﬂ]§ﬂi f cl aim 33
wherein at | edst , Rerr] and R[err gr oup
containing frgm8 to about 24 cqrbon ato The conposition

of claim33 wh

12 to about 50 Calrlt.)On "laﬁeoc%Bmposmon prepared by the process of any one of claims 1-10.

of Rlerr Rl err] and Rl err] contains from

12. A composition comprising regioisomers selected from the group
consisting of compounds of the formula

0

s
A ®
R4
1 ( T)n RsR R1 O
5. AN 3
(R \ A R3 and ( 6 /c|: Y
Re“Ily R (®h | y
N /( &o/\<
(0] \o 0
~— whereinn=0or1;y=0o0r1;
wherein X is a divalent hydrocarbyl group selected from the group consisting of
SCRY)(CRH)R)(RY) when y = 0, and
SCR')(R®) wheny = 1
whereinR' isH or a hydrocarbon based group; .
cachR® is independently H or hydrocarbyl;
each R? is independently a divalent hydrocarbylene group;
R’isHor hydrocarbyl; Ny el
each of R®, R" and R? is independently H or a hydrocarbon based group, and4T is
selected from the group consisting of -OH and R’, and when y = 0, T is -OH,
\/ .

13. The composition of claim 12 wherein each of R' and R’ is
independently H or a lower alkyl or alkenyl group, R? is an alkylene group
containing from 1 to about 3 carbon atoms, and at least one of R6, R7, and R¥is a

hydrocarby! group containing from about 7 to about 5,000 carbon atoms.
14.  The composition of claim 12 wherein T is -OH.

15.  The composition of claim 12 wherein each of R! and R*is Hand n

= Zero.

AMENDED SHEET




