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45:The present invention is directed to novel conpositions useful as
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nitrogens of the polyamine component is substituted with a hy: rocarbyl oxycarbonyl, a hydroxyhydrocarbyl
45 oxycarbonyl or a hydroxy poly(oxyalkylene)-oxycarbonyl. These modified polysuccinimides are improved
dispersants and/or detergents for use in fuels or oils.

Accordingly, the present invention also relates to a lubricating oil composition comprising a major
amount of an oil of lubricating viscosity and an amount of a copolymer, polysuccinimide or modified
succinimide additive of the present invention sufficient to provide dispersancy and/or detergency. The

50 additives of the present invention may aiso be formulated in lubricating oil concentrates which comprise
from 90 to 50 weight percent of an oil of lubricating viscosity and from 10 to 50 weight percent of an
additive of the present invention.

Another composition aspect of the present invention is a fuel composition comprising a major portion of
a fuel boiling in a gasoline or diesel range and an amount of copolymer, polysuccinimide or modified

55 succinimide additives sufficient to provide dispersancy and/or detergency. The present invention is also
directed to fuel concentrates comprising an inert stable oleophilic organic solvent boiling in the range of
65.6°C (150 *F) to 204 * C (400 F) and from 5 to 50 weight percent of an additive of the present invention.



are nore stable and resistant to hydrol ytic degradation and also to
degradation by shear stress. In aggildgpRqeggfie Present invention is directed
to nodified pol ysuccinimdes wherein one or nore of the nitrogens of the
pol yam ne conponent is substituted with a hydrocarbyl oxycarbonyl, a
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agents. 15 Typically, X g d/or X is -OH, -0-hydrocarbyl, -Ow where M+
represents one equival eyt gf a nmetal, ammonium or {fkRe cation, -NH2, -C,
-Br, ardl taken together X ard X' can be -0- so as to forman anhydri de.
Preferably X and X are such that both carboxylic functions can enter into
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30 hydrocarbyl chain IengFQ that tpg products prepared having such groups are soluble in | TI(‘LaI oil.
: Typically these high molecular weight polyalkyl groups have at least 30 carbon atoms, preferably a 50
45 carbon atoms. These high molecular weight polyalkyl groups may be derived from high molecular weight
olefins.
The term "PIBSA" is an abbreviation for polyisobutenyl succinic anhydride.
The term "polyPIBSA" refers to a class of copolymers within the scope of the present invention which
are copolymers of polyisobutene and an unsaturated acidic reactant which have alternating succinic groups
so and polyisobutyl groups. PolyPIBSA has the general formula
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wherein:R is al kyl or substituted al kyl of gufficient chain length to give
the resulting nmolecule solubility ighéualfasai ng oils and fuels, thus R
generally has at |east 30 carbon atons, preferably at |east 50 carbon 35
atons and [err] is lower alkyl of 1 to 6 carbon atons. The term "soluble in
| ubricating oil" refers to the ability of a material to dissolve in

al i phatic and aromati c hydrocgrbons such as lubriqating oils or fuels in
essentially all proportions. The term "high nol ecdl ar wei ght ol efins”
refers to ol efins (including efins Having a residua
unsaturafion) of sufficient hain length to | end
solubility in lubricating oil irf regcti| products. Typically

ol efins having 32 carbons -ns having 52 carbons
or nore) suffice. The term "hifgh nol ecul ar wei ghlt fpol yal kyl" refers to

pol yal kylo groups of sufficieng nolecular weilt hydr ocar byl chain
| ength tBat the products prepdred having such groups are soluble in
| ubricating oil. Typically thgse high nol ecul ar we

tght pol yal kyl groups
have at | east 30 carbon atons,| preferably at |east] 50 45 carbon atons.
These hi gh nol ecul ar wei ght pol yal kyl groups may We derived from high
nol ecul aj5 wei ght ol efins. The term "PIBSA" is an abbreviation for
pol yi sobut igrein L€ sretr Gre@BHIRJ Rk, 0F3 .and RE arb S616BredIBMYHYUEERA, métiA BidSpolyiSotatyChaRifg
of copol ynat past30 Barlontaoens Jarefprablp bt 16850 0abse stbms) Wiersih either Rdand IR, arechydrogen and
copol yner s oaé offfal and 80 Isubethyband e ottar is ipsigibabutgk etRsae0d Bi are hphagem arid onblbidh andiRe
alt ¢t nat i ngs wethyi amd the ghapigrolyutyhd pol yi sobutyl groups. Pol yPI BSA has the
gener al 4oor miThe t&H PIBSA rumbe” Hers RAGe Bihydride (sucdinicr grup) Sontenicof @pIMPIBSA gn 8 1@0%r
greater; [ @PWFS basis: The PIBSArfumberdis [celcylateds by dividing dhecpponifisation \wmbgy iy, therpemasgnt
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car bon at ons) TRRH¥SSYECIBIE @rouR” rpfers fq a gipip heving the fgpmuilahy dr ogen and one of [err]
and [erLL is methyl and the other is polyisobutyl, or [err] and [err] are
hydr ogen®and one of [err] andp[err] is nethyl and the other is
pol yi sobutyl. 20 The termn "PI BSA nunber” refers to the anhydride
(succinic group) content -CEpDAWPI BSA on a 100% actives basis. The Pl BSA
nunber is cal cul ated by diliding the saponification nunber by the percent
p&lyPlI BS4 in the product.-O¥eCthits are ng KOH per gr@fsanple. The term
"succinic group"” refers to al roup having the fornmula 25
O [err] wherein Wand Z are ithdependently selected fromthe group
consisting of -OH, -[err], -0- lower alkyl or taken 35 together are -0- to
form a sucacineis vaahy/zl bre Giieshduntly selebied tréh e gl Eeistg o TiHY OB -O-26vior BIKYI or taken
expressess tibgethecdigida tofbrmba sucti@@anhibidy gidp. and refers to the nunber of
repeati ng (nomierem tbgrescf ipslymetizitios” exprassas thd leagth vice inge poiphaaod efersite thgmtmick a
pol ymer i s df impeging (ombmeyic) ariite inckhe) chain. Tiie qyorhgenmolécalart waight efredipolyimer is\iiesr proivict of
ecul ar ke ddgreeaf polireerization and the) averdge moleoulas weight of Apoepedtingj unig (yonomeérk Accord-
aver age dednghe thﬁavgredeytmm 2hediymerizaioncig icaleiataddy dividingithe aviiage Mpleculgy weighi of the
nol ecul afe V@'ygqqt bydhe avgiage molecular weight of the repeating unit. '
he term "polysuccinimide™ refers to the reaction product of a copolymer of the present invention with

polyamine.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 depicis one embodiment of a polysuccinimide of the present invention, wherein R is
polyisobutyl, R; is lower alkyl, | is an initiator group and T is a terminator group.

DETAILED DESCRIPTION OF THE INVENTION

50
A. COPOLYMER

The copolymers of the present invention are prepared by reacting a high molecular weight olefin
wherein at least about 20% of the total olefin composition comprises the alkylvinylidene isomer and an

55 unsaturated acidic reactant in the presence of a free radical initiator. Suitable high molecular weight olefins
have a sufficient number of carbon atoms so that the resulting copolymer is soluble in lubricating oil and
thus have on the order of 32 carbon atoms or more. Preferred high molecular weight of olefins are
polyisobutenes and polypropylenes. Especially. preferred are polyisobutenes, particularly preferred are
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the presergh mecuRl wsight dlefinsgRNEroRiive \unidholive iindsr thdse icorditivrisChhith wa® baninrlos by afy
di f f er ent firamb< hiel radctionedt @bllisobuienslprepatidalsing AJOB| catalysis (D whictuthe alkPvinylidené fsomey
Wi | I genesarlprisedaoimetyasmall groportioh isss tin ahout) M0 dheudtal cormisition] withoaleid fnpivdrige Bups
' ryi nthe pbeancaibiarfreasadiphitinitiate seyitedindovwuyield offroductplo lagdition. theppreduct abtainechwasng
di T1 er ent siniay lesbama PIBSAl iy melequisaveight wi | | be produced. The copol yners of the
present i nv@hus the copohmnesmof decpregsat iaenlon creprepain paojing # oigagiye” highrmalgedlar or |
pr ef er abl yeight gigfintin whicka high p@mﬂfmf gnspfpraopy a&!ﬂa? Tedtin fhecpliytyinyligene gRefiagratiotner
factors, ®Be present invention is based on ny surprising finding that the
reaction of these 10 hi gh nol ecul ar wei ght ol efins wherein at |east 20% of
the tot*l conposition conprises the ne##yl vinylidene isomer with an
unsaturated acidic reactant in the pre&ence of a free radical initiator
results in a copol ymer having alterng ﬂ pol yal kyl ene and succi ni c groups.
This is surprising in view of the tedchifigs that reaction of polyal kenes,
sich as, pol yi sobutenes, with unsaturated acidic reactants such as maleic

anhydr i dewhérf hhﬁldpﬁ,,ea?@@g'ﬁregaus@ defife ih 6Hjunetdon iWith TFo@dudrin, Witk el dnSifilirdtél Seidic
product  SidZiariin thé plotbite &b GafbaRNitidia? €Thb PRHGR Eoplafyﬂm alfertatingpolyhiidiane Wit Ch
IS a NDNOLREhiE gRREY dn@ had HA atdishd GbgréeS® BolyrRorBation &.1%r gBabrent No. 3, 367, 864) . It
was taught tyhatopaly@brs dothepretent inveRtion hive Gleqibhdi@ fonkul£ r el ati ve unreactive
under tshose conditions which was confirmed by ny findings that reaction of
pol yi sobut ene prepared using AlICl[err] catalysis [in which the
al kyl vinyli dene i soner conpris Fvey small proportion (less than about
10% of the total conposition] it qalelc anh dride in the presence of a
free radical initiator resultedgdt | @i product. In addition, the
product4obt ai ned was 20 simlarjtq therng A in nol ecul ar meight. Thus,
the copolyners of the presen ed by reacting a
"reactive" high nolecul ar weigh h a high proportion of

unsaturation, at |least 20%is i | dene configuration,
n

olefin ilnh whi
the al kyByiBy

45

wherein W' and Z' are independently selected from the group consisting of -OH, -O- lower alkyl or taken
together are -O-to form a succinic anhydride group, n is one or greater; and R;, Rz, Rs and Rs are selected
from hydrogen, lower alkyl of 1 to 6 carbon atoms, and high molecular weight polyalkyl wherein either Ri
50 and R are hydrogen and one of Rs and R is lower alkyl and the other is high molecular weight polyalkyl,
or Rs and Rs are hydrogen and one of Ry and Rz is lower alkyl and the other is high molecular weight
polyalkyl.
In a preferred embodiment, when maleic anhydride is used as the unsaturated acidic reactant, the
reaction produces copolymers predominately of the following formula:
55



e.g. 25 . CH2 [err] 30 wherein R and
[err] are as preV| ously defined in ggogbdigdeigyn Wi th Formula 111, with an
unsaturated acidic reactant in the presence of a free radical initiator.
The product copol ynmer has alternating polyal kyl ene and succinic groups and
has an average degree of polynerization of 1 Qr greater. The copol yners of
the present invention havée the general forml 35 [err] 45 wherein W and
Z' are independently sele¢ted fromthe group dqonsisting of -OH, -0- |ower
al kyl or taken together afje -Ogto dorma succifnic anhydride group, n is one
or great®r; and [err], [efr], T] Y d;{erm] are sel ected from hydrogen,

| oner alkyl of 1 to 6 car pl ecul ar wei ght pol yal kyl
wherein either [err] 50-aft—te . and one of [err] and [err]
is lower alkyl and the other is hi gh nol bcul!ar wei ght poI yal kyl, or [err]
and [err)‘lJ are hydrogen and one of [err] Bpd Befr] is 1(3Rer  al kyI and the
ot her is high nolecular wgi ght polyalkyl. In al preferred enbodi nent, when
mal ei ¢ anhydride is used 4s the unsaturated acj dic reactant, the reaction
produces copol yners predorfinately of the folloWng formula: 55 6 EP O
387 346 Bl [err] 15 wherein nis 1 to 100, preferably 2 to 20, nore
preferably 2 to 10, and [err], [err], [err] and [err] are selected from
hydrogen, Iwkg@ih nad k36l 100 fpreterdbly Hto @0, rRdpraforaBiF 23011b, B B, RDARGY laid selEtbiRdm
pol yal kyl , nhydregen, i6wee alkfd of 1 {08 dafbor BIdmEaAndetiigher isléchigCwoight pohyalkel, wHerdinodithdr Faand
[err] is |Rawamrhyadogenlandiore df Re araX Mads lower alkiyigind e lotherus bigh maleayiat wahght pahtalikyllor By
[€ 5] and [aed RY arahyrdggniand@es ofdhi dndReis iwiver aliyt dnd thadbthpiis high ingledulavvesight balyalkyland
the othew is Prefetablydhechigh moleculer wridht pabialicel|gkopb haspad least 30 Parbdneatomtsi (profetably ahlpash
mol ecul ar \B@icghen s)-cfiradgried drigh mnelepular waight| pobralkyl gursdnclyde pelyisohgy!( Eﬁf Erefprpy

at | east S@olyisebyiyhoreups insiude tessrhaying-ayeragegmoleaylaweighity of REQ 191000, mo polysfresps
i ncl ude pol99‘? @cﬂ§ﬂﬁ yrefqg% Wer. alkgk giqups inelerlafBatin ansistivly PSPQ?'Q!'M [B?fqr'ﬂ% °H9fe,a 'W'rm'es
havi ng az\sler"}& Sanpra Refecul ar wei htos |of gi%gmoa@opo nor ﬁ‘ﬂ

to 2500. Pref y
preferred "SAGaP t’%g fre r’fa?FgE ?‘gF q‘?gﬂ"""’?‘i‘f" react 5?’0%"%”6 §rﬁ?cﬁt@'!i°r and
copol yrrerst?f'SWf“gl%° ﬁlator group |, and a term nator group, T, as a

result of the reaction with the free radbcal initiator used in the
palynerigation reaction. In such % case, Ilt he initiator aif t erm nat or

groups may be 0
[err] [err] 35 \/\here"[erﬁ" i § ﬁ?grbge ocol kyll"’&faféjl R karyl cycl oal kyl ,
al koxy, cycl oal koxy, acyl, al kenyl, cycl oal kenyl, .

ss where Ry is hydrogen, alkyl, aryl, alkaryl, cycloalkyl, alkoxy, cycloalkoxy, acyl, alkenyl, cycloalkenyl,
alkynyl; or alkyl, aryl or alkaryl optionally substituted with 1 to 4 substituents independently selected from
v nitrile, keto, halogen, nitro, alkyl, aryl, and the like. Alternatively, the initiator group and/or terminator group
bt may be derived from the reaction product of the initiator with another material such as solvent; for example,
the initiator may react with toluene to produce a benzyl radical.

40 The copolymers of the present invention differ from the PIBSAs prepared by the thermal process in that
the thermal process products contain a double bond and a singly substituted succinic anhydride group. The
copolymers of the present invention differ from the PIBSAs prepared by the chiorination process, since
those products contain a double bond, a ring, other than a succinic anhydride ring or one or more chlorine
atoms.

45 The copolymers of the present invention contain no double bonds, rings, other than succinic anhydride
rings, or chlorine atoms. In addition, the succinic anhydride groups are doubly substituted (i.e., have two
substituents, one of which may be hydrogen) at the 2- and 3-positions, that is:
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al kynyl v or alkyl, aryl or alkaryl optionally substituted with 1 to 4
substituents i ndependent Iy sel ect gl ofdg9Buggri | €, keto, halogen, nitro,

al kyl, aryl, and the |ike. A ternatlvel y, the initiator group and/or

term nator group nay be derived fromthe reaction product of the initiator
Wi t h anot NeyHigheMasculad Weight Rolgetkyidnd @it ; f or exanple, the initiator nmay react
with toluene to produce a benzyl radical. 40 The copol yners of the
present i nvdha high mdie¢ulag weightcneiyalkyd gfolmBis/ deriyad drenr @ High) yoletidar teightnaldfin.pFhedégbs i n
that the mplequish weightodleliog usadoiutbe reparatiani of the denglymersharitle aresnb invpntion wre of
subst i tsut #ficientty dengichaimlangiinso; that thg resuiting cpmeosiienis isglviier i ansk compatible with mineral oils,

i nvention “ﬂ? F’Tdér‘e ke:aet the @lkybyinyligege B?'E?S&f@ﬂ“‘ﬂ}/“‘?‘?f@'ab‘f‘ﬂ'@ﬁ plefiatcPBPrisp 8 deg 20%

si nce t hodd d’li&'f?"l? 51 n a doubl e bond,. a r n% ot her than a. succinic
anhydr i de rl ca tﬁeaﬁt :mOI lﬁ? I'repg"? erg on To onOI Shai rgl% tI Ie Elraer

pr ﬁsgng d ra c er gé‘ﬁ‘f a}ms a 8 am,?ézndc& dl uL:rl ﬁrefe %Jhﬁlat thgre e one %nch tCer 2
anhydr 'de Bl dimeTio ﬁ Banch e% ks snis] Ejr,%r ng
grOUps arﬁ Pe‘d B{hesdé S‘ffrom %c&r by fro

i Th dition-poly, le olef
o] 55 zmployegaecrogﬁry aa&.ngnmmrcmﬁaﬁewﬁéw B o i ?yé’lﬁﬁ@"ér‘i&" oup
The hi g @Rl Bbbl A6mdEd @hkerddly migtlyky! group is derived froma high nol ecul ar

wei ght ol ef ithe préfaRedaIiVingRieRLiddnidr CHmpridbs a Mlethlil BiSothihiWliideRt febiRor, 6D Proftkdb@n Of
t he copol wememylahyliddne isphe@sent i nvention are of 5 sufficiently long chain

| engt h so t IThd edpbeaily peskrbd high MmolBgUES wbipia Plefirs usad 10 pkepars Itheaddpolyhtanettthepresent t h
m\n/er al oinveptionfane balyimhwalerted evhich kamprisenat 1¢asic209d &fythey minrg | readtiveemetiglyinglidesf isdniee,

hi gh mad epreferably wiclpagh $0% Brsf more O@W@W@Eba%fo%fﬁ!ﬁ&bbm%sﬁutﬂwﬁdndlm doseppreparad
conposi t i esing Bty etdlysish The Ineeparption  afesughh tpolgisabirienes inr whichethe rradithyvinglidene. iserpero f
ol ecul escamnpisen bolf parpantage pipthe dald! gpmpgsilienhis Hegpibiedcin V.S Ratentg tNop.chthR.49hend
branch pe#®%3:8%rbon atons al ong the chain, preferably at |east one io

br anch Sger E°'!'§HbH'GFPsaﬂ'%%°deﬂVo‘i?@V°P‘f?éa'(ﬁ'ﬂﬂi patalysis whep, fqa?‘%l'"&‘r F&‘HF‘@‘F é?"i‘"éf?af hat
t here g?r sHFf ’é’ﬂlpﬁgb ° 8 A B %;H'éa'dﬂ% pr

h | IC
oDy S TR A %W Ladi) g’gﬁésw@%’%ﬂrﬁg 't om

ol efins ofotr avmg:fv?ragezfn ecu' rwe'g om; ARd mor e preferabl y from propyl ene or
| Sogbut yl e bk didil A ﬂl yIer i zabl e olefins enployed are normal ly

1-ol eflnsﬁ#re—gmgn&jrir—n% of from1l to 4 carbon atons, nore usually of
from 1 15 t qne ufiuRR@A «RiuR TBacRCusBd §f A6 PRIratTR oh YHe- co&nﬁnew &1tRd presbnt invention

al kyl vi nyédnfhasts alnfeldittdr furaidYehcidbof hoJBhml formid: et hyl vinyl i dene isomer, nore
preferably the nethylvinylidene isoner. The especially preferred hi gh

nol ecubar wei ght ol efins used to prepare the copol yners of the present
i nvention are polyi sobutenes whi cﬁ conpri s at least 20% of the nore
ge‘?t i ve net hyl vi nyli dene isone 2 pr b,W at | east 50% and nore

erably at |east 70% Suitab e ol yi so ut enes i nclude those prepared

usr ng [err}| catal ysis. The pre aratlon of such pol yi sobutenes in which the

net hyl ¥ ny' arerei @nd X @recthe 019y9F ent, pravideshthalcat leash prect X@nd K'ida grgvpithat is capable

conposi t | 6‘rf°?°§"90‘€§ﬁtP’f'bE'€P“P'Fr ftumgm'qvapé?m'ge ﬁ&mtmam'a&gymamfom geta! satigwith

Pol yi sobu "‘B‘F" amaéraa"wa@pam@ﬁwwnw"d*&%ﬂ piherst ?&'f‘?}'gi' o *WI% W@%ﬁ'ﬂ Xt h

unsat ur at ochyF CRIOVL 58M R [Siodaigg "’8"’ d'F?tﬂ gr amino
a e erably X

presen C e e e I’ I 't
are Such carboxy ohs an en er |n a |on re |ons Preferred are acidic

reactants where X and X' are each mdependently selected from the group consisting of -OH, -Cl, -O- lower
alkyl and when taken together, X and X' are -O-. Maleic anhydride is the preferred acidic reactant. Other
suitable acidic reactants include electron-deficient olefins such as monophenyl maleic anhydride; mon-
omethyl, dimethyl, monochloro, monobromo, monofluoro, dichloro and difluoro maleic anhydride; N-phenyl
s0 maleimide and other substituted maleimides; isomaleimides; fumaric acid, maleic acid, alkyl hydrogen
maleates and fumarates, dialkyl fumarates and maleates, fumaronilic acids and maleanic acids; and
maleonitrile, and fumaronitrile.
Preferred unsaturated acidic reactants include maleic anhydride, and maleic acid. The particularly
preferred acidic reactant is maleic anhydride. -
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t hermal « PI BSA i n, nol ecul ar wei ght and thus do not produce a copol yneric

pr oduct . Preferred are pol yi sobuterﬁ.sog?],v average nol ecul ar wei ghts of
500 to 5000. Especially preferred are those avi ng average nol ecul ar

wei ghts of 900 to 2500. 30 A(2) Unsaturated Acidic Reactant The unsaturated
aci di ¢ r eaa(3nGénetatPreparatiort ét€Copulyear at i on of the copol ynmers of the present

I nvention conprises a maleic or fumaric reactant of the general formula:
[err] 40 wherAsinoted abond, jtie capalymelscofbarpresant ivenfianr ave prepedby chacling arbactite highast
one of X amglepglariwsight olgfinand an hesatuiated ecidic tshetanbin thecpmaserica gf 4 fepeaadicatinifiajor.

al cohol s& f or¥kp feFtiga §ap o earpyeted ahi tempearati ok 21451C. praferably from 49 14 tddQIC. |
sal ts wi t hhavedeynd that dagreg of en'vnya@i"@aqs|'9v°'fseacpmp rn'epat?mmmmd-w for the

ot herwi se P§PEPd Hgh 'f‘ﬂe%.'l?i/Y'%lQ'\ém aﬂ 'f vawga% QPMBIOY lowor reggtion temperatures. For
- 0- hydr oc af’ '°'°' e ﬁ&gw Rojynerzetion g1 8 ayas obtained.
anmoni um o %ta d “} ‘ﬁ' ‘"asnﬁ? a 'Eﬁ”a & a’{eé"gsf‘ﬂ%?" %Pa'waefﬁatwe gh

be -0- S8 as Qm\éd&éd %at gr ef %r ﬁm X f15] an htX ‘ UCJ‘I

both car bo}éXJ ljl”lgfrieggtﬁdéal 'grgti’f%%:‘gm i iy 11morjo:.:u ar we s ee nct? cr %n%r e
aci di ¢ react {5 qat bsiu& ﬂ;ﬁ; %ﬁi'a ths LL
group consipst sdiventO8uital ve mclu “th QWhlcﬂ P‘ﬂmél& 33&‘:6

and X' aeimide abétbriRd] Get@RVartlirdnd Ehlordfolnhl© mBMAEMR! EifdHdE.C titidrodiaAs: t Bidbne, (i

sui t abl e aehichseniend iandh,Sor 18 Gikd) Afior Blo@sdclicAlls Shitple| Ribkile Chriiondtls a3 sﬁﬁped oft

nonopheny| wiah @idiueii Behplogtd, it RDfteferaiE inbry ko, thél rdaBthriiy/ bnd pISHIES nAécOand ® Bénara@ D,
nmonof | uor o usediircén amoontadfiicient b lonsarecefitdhtasticinganhydr i de; N-phenyl 50 rmal ei m de

Q% ‘ot her sulMdréovert myl collahgeb IW. R Ruhd, dandiscoverdddies jin fhel prparaionof polyPIBSACInprosed d,

I hyedr cagats anabdhiained by aisitg PIBRA 0aaP|BSA a8l akspiverft torghecrbaetiona (Sele, rey., cEatnaples 16,
furrar onili dWamdngamln)ral eanic acids; and maleonitrile, and fumaronitrile.
Preferred undageners.dhe eppplymerization, eanche initiatecb by any frog rasice! lwhaWdWCUeﬂlﬂam&rwblm c
acid. The |!$%ﬁwf‘|"b'ﬂ1’ at- IHoweypta the chqicg of treegrpdica} 'é'&%?'a'ml bp inflypacadiby therieagnnitereperam g

-‘

EP038734GBf"‘ eraI Prepar ation of Copol ynmer As noted above, the

copol ynefs of Ffea{PeeP?S é¥P€oP°l¥ orzatipn infiglprs, apdathe aeyipe

hi gh ol ecﬂ? °'\ﬁﬂ'|° 't'° bg & zgtt?,l "&H’eé P'df‘fel‘-i’é? ta t | n the

presence of, P’ég HFE’ ,Ee "f"ﬂ? orgazia; :g’%: f e% Y‘ ogﬁ?

at a tenpe %‘Zgng hoRa 1) o b d b :

150 [errd e fﬁa&. g .r i °u§ a%if'rl '.r%'.'u;fyar
i ICU

wei ght copol )E"xfﬁﬁﬁ df Heus &%@% Gh iR Elﬁ‘d”écﬁeh | ide; lauroyl

t enper at ur eaox.d%oafaxafw E‘utyl' roXid¥s; zr@aéiﬁ'c o»daalzby'iy?e ' % m per::;%e umene

aver age degy’d?@efbﬁld@@lah’dmﬁab@ﬂée‘ adatyoﬁydiop&owd.ahﬂ@rdi mary buty pér ﬂmﬁzoate

reacti orss Wasd #@lduct ed at a tenperature of 40 [err], an aver age degree of
pol ymeri zat i Ofhe Gizo-fyfe Lomimundss typitiéca by) @lha,alphe’-az@bisisobiroiiily, B aONEbIKhcMI fRBal
that is, beddivaltpmenokingyhatertals cThesecazo vampgitids oénctiel dafined fasl thassi aving preseottiathe malecuid he
fe radi catoup FVt N atherein dheebalanedsi ane ektisfiad tbiy corganio palicals.cet ileast aue bf Whienissraferattyd
at the reaetdchad tp artprtiana carban. Ohbrt svitablet 420 Gbrypoundsenaludediut are nokdignitix: toc prhimoliesd
in a di [“aefenedipzopiuna diypherate; priplddipsoareinehbanzena;wybramobenaertsfiazonium rhygroxds; \aeomethane
Sui tabl e savq/a'm"ﬂd'ﬁqe'v'nde"deﬁdtéuﬂﬁw Vifti o€ 19z tiiee pampeEndmcan bt dpupd eV SaBater (No.

initiator &ra %18 954 to PaytRinigey. acetone tetrah‘ydr ofur an chl orof orm
met hyl ene chlBE;® %““trc Ttgf?fﬁ 3‘;18;["' A a% Ui %qlt cent on the
xyl enes, O'p rﬁ uble 15‘?%3 re: |oné:‘ne % e?}susral oogce Itlons of ini latOI’Q are be een?#ggmﬂg

may be str 'OQH %Ie% |n|t|ator per mole of acidic reactant with preferred amounts between 0.005:1 and 0.10:1.

The polymerization temperature must be sufficiently high to break down the initiator to produce the
desired free-radicals. For example, using benzoyl peroxide as the initiator, the reaction temperature can be
between 75°C and 90°C, preferably betwesn 80°C and 85°C. Higher and lower temperatures can be

50 employed, a suitable broad range of temperatures being between 20°C and 200°C, with preferred
temperatures between 50 °C and 150°C.

The reaction pressure should be sufficient to maintain the solvent in the liquid phase. Pressures can
therefore vary between atmospheric and 6.9.10Pa (100 psig) or higher, but the preferred pressure is
atmospheric.

55 The reaction time is usually sufficient fo result in the substantially complete conversion of the acidic
reactant and high molecular weight olefin to copolymer. The reaction time is suitable between one and 24
hours, with preferred reaction times between two and ten hours.



Wien a diluent igs enployed, it is preferably inert to the reactants and
products forned and is general |y gpedsrasgBranount sufficient to ensure
efficient stirring. Moreover, ny colleague W R Ruhe, has discovered that
in the preparation of polyPlIBSA, inproved 20 results are obtained by using
Pl BSA or pohyRiteb4bme, the subjevterasctibrois d soiutionctpumst ﬁ:odmmeri(aﬁimer,eaw‘org The Riglhmpleewar 16,
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sol ubl e i n 2 BrmatRaFErbcaboRE Slick B3: bdzénetiBALAG; ahdRER) rations of initiator are
bet weens 0. 0F) lsaturatsad dikklogeratedDhydc@bons, Nbuch adsO Kiclierdmeétiang, difro@aretiate; I BrOMG2H |,
W t h pr ef erdhinebethanatl Nk, sdilrerhoesthaime; 01,08iEhIdloethack; 01,2-Gicllorosthase; pts-ginembp@reganeni,2-

t enper at ur edibrorsdprdpenes uf.2-dirowee-mpthyiprgbane;o 112rdishlkropropane;t Ha-dichibropragape; 1l §-dich-
preduce t hdorprapaned-biamoe2-chiprtipopdne:. 1,3dichlombutans: b5-dibromprentors: ans15-gichomppiane:a s
the initiat®r, the reaction tenperature can be between 75[err]C and

90[ er r ¢, p‘f@f"@#"%?tﬂf °BEQV9€E?E‘GB Bepq @MH@V'B@"Q H her and | ower

t enper at ur ehsA9Rd pEvieysly. ‘é{ dé?‘:%"ﬁ'ief' 33t use o P gerobymer s pelyisabyipneg

bei ng bet %é@'ﬁg&@?*‘f@ "TRY °2' q?ral" @;d"aWQeﬂ“sBr Yersé??*l f?p’g?"?f‘h‘?' B uB Rk

0 [er r] ey ?R?! so t? gcug aaclaniI ﬂi conventu&na} 0
t th

ot vearab mse ik soﬁ as %ﬁ ée% i o WK Bl i

preferr ed rﬁ@fot#omﬂa bbuﬂﬁenb%u&éﬁ. o. Yne

suffici en&,rew #%HJ’ Enek eﬁiaﬁ*onsa §éha,sws@écvﬁ%.da9 FbIF e W OFlerOlgoitd B Gitd d
reactant gigl ditpéerant@nfp6ditloRd is Wedchbali nétbigf I N t o copol yner. The reaction |rre

I S suitsgbl e b ween one and 24 hours, with preferred reaction tinmes between
two and t agm) beiéfrsd Cdpolymers

Preferred copolymers include those where an unsaturated acidic reactant, most preferably maleic

anhydride, is copolymerized with a "reactive” polyisobutene, in which at least 50 percent or more of the

56 polyisobutene comprises the alkylvinylidene, more preferably, the methylvinylidene, isomer, to give a
"polyPIBSA".

Preferred are polyPIBSAs wherein the polyisobutyl group has an average molecular weight of 500 to

5000, more preferably from 950 to 2500. Preferred are polyPIBSAs having an average degree of
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EP'0 387 346 1 As noted above, the subject reaction is a solution-type

pol ymeri zation reaction. The high rgp ¢8s¢ $4s pei ght olefin, acidic reactant,
solvent and initiator can be brought together in any suitabl e manner. The

i mportant factors are intimate contact of the high nolecular weight olefin
and aci di c pelgaerizatior of 1l tp B& myreemeferably fdm &5 fori@e- r adi cal produci ng materi al .
The reaction, for exanple, can be conducted in a batch systemwhere 5 the
hi gh mlec&ﬁﬂﬂ%ﬂﬁgﬁifln is added all initially to a mixture of acidic
react ant, |n|t|at or and sol vent or the high nol ecul ar weight olefin can be
added i nt er m “°o‘i‘° Vé'é?ﬁ'f‘ﬂ'ﬂ?ﬁ)ﬂ%‘f‘ Pregpnt 'ﬂ@"?%é& Rrenared by reagling @ copqhymer gfihs,
t he react a ’@H‘B% °"U?' gh'chf Gf‘y &3 F’@d ingjud ?:ll “?H?HE"P‘ant

d t t Fn nt tgroaq;
he roact - gl e A géz:;" b%iii’é’ ’?f;a% it E*"Pé 5'%@; 9l
can be @qd%ﬁ’p d fohs %m& ik § i G40 g
portion of igrE e to lsG ccﬂilcrg‘?&ﬁ Ko EdpBild r%ol o 9 .P Siyaming used
seri es. Th@Jsﬁu&‘%Céhh@E' bt o) S pSHimin Db YoukceC BB G cbaauya,e.ceﬂ 0. IRl

where the GpiRROGHMiG .awamdcﬁbrg%tmamu&rof BRyirRtb Bicsind IgRAS int 3ol bf 1:2 MapPne
envi si oned paatieHrétBiinatell; IBR-pbIPsuEdinimide. Migherisolys@iniitios! ap bé! pratiRed A&Hefdl iS branch-
react antssanng ia tlel giyaiiné @6 tHablit mag irgbtt withhd gllacinic Giolp @6 @achOdl igidatdl thgn @lcBolyel S
further reaoleedlest herrmally. I n this enbodi nent, any unreacted ol efin,
generally the nore hindered olefins, i.e., the non-vinylidene, that do not
react readiB(ly Preferrbd Gopolymersunsat ur at ed aci di ¢ reactant under free radical
cQﬁ"tlons are reacted with unsaturated acidic reactant under thernal

condi ti s, iPreferredzgopqlymeieineluder RolyPIBSAY gopased: jecerding S0the propadt inYenigreas described
condi ti ons h&PBatsYayi | ar to those used for pr eparing thermal process PlBSA.
The reaction §€fP'\’ﬁé'rPP'VP'§§A§1‘B‘i"I§’G ’QERJW%Pa’eHﬂE'Pg Heohyisqlu |°E¢Y°’G$%’§‘E!?°\VB§W%?T5P‘P1e

aci di c reaé 5 | ﬂ? pefﬁ’r 1°f e tofa) p‘i'%“ﬁé‘?f‘@%’&ﬁ" 0%

di ssol v i n | o rre eﬁg g Ivn I| n gie e
br i ng th@m..xeni é! rreé Seff i

It h bee F},\%I

cf)po?)slme(ras are so u Ie u6§ vent's mgpg eJnE\ecVﬁi VC' rat ed%ogr]égzg

aromatic h B6 s havi ng from six to 20 car bon atom; ketones havi ng
f kom t hragew‘r‘&—r%'er‘mgar bon atons; and liquid saturated aliphatic
di hal ogenat edrig\diyafiné Bapsyed &/ b@ﬁhré {8 "Po&iRind BolyslicéRinfidds RO preBiaBly BolPfine having
ol ecul e, womf ka2 Ymins MifogdhCatéris bidl R 22 1ONcarioR FRMB.E Thefolyafiinb AS Wabted Rith
"liquid" | polgBIBSA td prodiicel tHensbiramind) @olgsutditinhit) Rfplefedin thisTMvdntdnt TRE)polyamieNe so
di hal ogenatsatectdtysdrasdaprovdesat ldat@nd)bdsis @aing par sic@ninitie gralp. Bincsthe ciactior Bf a AFdgBw N
atons. By 'ohapdypeind polgsuceiaimide fo, fort a ydacdiyyl oxjteeboaylireLhytiroxf hysiotartebxytadsnyl loea
such that ihydroarpolyoxysisylene dxyrerbamyl @i llievedidd effidientiy droteed hrongh ecsekbandaryer giivhary
ol ef i n i n Zife atdeastiape ohihe basiadninenajonesogf dheyprivemino Poiysucaininide mpsh vitter bd a sarhanent
t hi gh nolaginglopp seqendgtytamineefqeprdingly. dn thosetinsiangastinyeskich the suceininlide 0OuM cantaits only
pr ef er abl y oBe Pgicopmine. Jhat apyng musy eitgp be agprimagnareing; 81 § SA¢EdanH aminelcThe Hrslyamine
ket ones faPr bfyr’lﬂﬁ??ﬁ?‘@é°'t"6°9§'i' S@“‘?:%fr“ﬂ@ﬂ e b‘?ﬂs and t he sat ur at ed

di chl ori nat eq%faﬁy%enggggﬁp % cfglﬂyﬂﬁ g F\H °s Y'@fsé‘?sé% f?ét 0

three, car g f e‘c(} Lo ?rOBV‘e \g’ PL APPSR | g .

iy f?*gg?%ﬁz%}“l b
p

xyl ene; loast oo oF th f% o fs AC GHmaR o segﬂgﬁv

as: dICh| orag,mg ;atofll. DT ononet ane rorm- - c

1, 1- di br onoet f\@RRarby, ak- stbd &%&ﬁﬁlﬁ'%epoly&mgé %rgféh&ﬁs‘)&ttﬁl@fheemlon denotes an organic
1, 3- di br one@iicapesPosed ; of -calBbrd EIMRRAFEEHARRCh hay bl lakphSidDalidydiE aramalé P adhbinations
1, 2- di chéoOnitepeoh) P @ialkyl, Brefdiabip| the ml‘tﬁi}&ﬂ@muﬁ-wfﬂ Hair@iRively REOGH AMphaitRinsaturation, i.e.,

1- br ono- 2- ehtlylenio and patyisnic, 1 paticalanyhacetyleticl ussatatatich, Thell substivtE polMamines ofadheél present
1, 5- di chl orinyprdinn aneecgenepally, At not necessanily,t Nisubstitubdd polyemiadso Bxsmplatycyd@earbyl groups and
benzenenet Isylstiuiag hikdsooariil. groups include alkyls such as methyl, ethyl, propyl, butyl, isobutyl, pentyl, hexyl,

octyl, etc., alkenyls such as propenyl, isobutenyl, hexenyl, octenyl, etc., hydroxyalkyls, such as 2-

s5 hydroxyethyl, 3-hydroxypropyl, hydroxyisopropyl, 4-hydroxybutyl, etc. ketoalkyls, such as 2-ketopropyl, 8-

ketooctyl, sic., alkoxy and lower alkenoxy alkyls, such as ethoxyethyl, ethoxypropyl, propoxyethyl, propox-

ypropyl, 2-(2-sthoxyethoxy)ethyl, 2-(2-(2-sthoxy-ethoxy)ethoxy)ethyl, 3,6,8,12-tetraoxatetradecyl, 2-(2-ethox-

yethoxy)hexyl, etc. The acyl groups of the aforementioned (c) substituents are such as propionyl, acetyl,
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As. nlot ed pI’E\éI oulsl Y, \év R Ruhe has discovered that use of a m xture of
copol yner and pol yi sobutene as a ults in inproved yields and
advant ageousl y di ssol ves the aci diégb;égg%%%ﬁf when usegpas a réactlon

nmedi um The copol ynmer is conveniently separated from sol vent and unreacted
aci di ¢ 1 esid; T vhord prefoRét/suBitituains bre Afdrogen, @ €% Wk and 034C; Agdrgdialits. separ at i on,
sol vent di Skid kubbtit@sy pgiativie[thd aibstiudntargb tolw@l &ti dog atohf caplatdd pfeceiviigsthesn. STheg
agent s andibdituted CeaMsy @/gt, Sulbstityttel) enittagendlateln, | areg génerlily gevoetrically inBligvalestylapd ceh-
copol ynmersenueytiyt the rsulistituted olnesl findinghuse ip diey prAsenteinveptidnogam ke pistukearsf jmeno- and
succi nismi mysubFitlecomolypminest withsukshittiont braveg sitiuater! 2bagpivglenbandiotipenuivaleny S10@RI ni ni des
and their t Teeameremtefoppd polyamine findipgoymewithip hej spepepf H@rp"‘?fP'ﬁﬁH?'ﬁ'a'hls ao‘l? ng“f’l ons
i s descr i helyaminerirciuding glkylene Miaming cand inclugin ﬁl‘ apines & fy gyl

i ncl ude t'ﬁl?ﬂ‘ép‘%hﬁ@f"é Paforaily e fkulpnepronpic sr 'Sr‘ftca'b?fb??ﬂgﬂ % eic

anhydr i defrom §t‘b 'fbg’hé"P i@ﬂ“"?ﬁ"t the 3‘""9985 ‘%E)@m?mes' d@e%ér?é lé’:lt
ene rl

| east B’Oy? é’f%‘ ‘E‘ﬁ

aI Kyl vin amu yle vlfgml m|n E ra yl ’en |som}:§ro ylene
"polyPI B -c am ol aml §$ 9! inds, M(EHYJI HyaidBartipS an

average ﬁﬁéﬁ;ﬁ ol Iyarﬂﬁéseth%eegogﬁ ?f};f“ mmﬁ d‘i :J«‘}E
rererfed, kﬂé ¢idhy p%rr@d’ Ghd@iE coled hiRfend poljamines afe

pol ymer| Z@atrtlc lower polyRlkyfdre péfﬁhﬁheP o, Sﬁmﬁwe)ﬂlairfr@@h&dlﬁoﬁﬁbniﬁlam

POLYSUCCI NI letdsu Polyamines 4o [Meluilé ibap pﬂ?dnyﬁeldCsﬁd:magfbdtaﬁunefHHAMaqableSlemtUmon

i nvent i oncaigs. Pr epared by reacting a copol yner of the present invention

ka{h‘ a pol yans payamine|cpmpument Risorimae sontdiri Keterstpgiic pelygminss chetaebeyalic bubshiuted amines

0pOky sand-sulistitniot heterscytlisivempouadsp eheyaimthe beteranyple nemrriseseae bromaxp 6 ke Gmemberad

succi ni ¢ dngs etaininy cygenl apd/oronitragenyiSdehsheferderclas reaytis| spiurated cor goselysted rend sebstit s

With a suteimite ggomsLlebted frome thelafarmentiand: e &1)y(eeand ke Te ipteregyclen prg puemplified

succi ni i biepipefagines, such %&W@Wlﬂ@%n@rmﬁpxyﬁ@)ﬁwgmm% h2-his-RiRarazin )ﬁﬁ%ﬂ‘df rom

each of nNNebis(Npipernzimbpiperering '"wiﬂzem|3@§9"°696flﬁwset2mpwﬂ'é? &d 'a"'

pol ysuegi #rpyrioling( @-ym-pmaﬂ@@ﬂ Hfapse)ﬁ"mg""e rﬁﬂ% thebptaropygliG ?9"'8?“" S, ‘“e
pol yani neP'PQSazﬂ‘ﬁ%%’Pﬁ'ieﬁ"gq' S i n he 9 | ecul e an he, B, cul ar
pol yani ne u é'?!ca' Q%‘ia 9%“‘?:‘ 1} Bf '5) ﬁ :égt IuPs

; e ?lrjyn %cr Wne mme
6 éen mmg1 yl hyi
e-

inc |
Gro e 'P%*?V'eag af,
ma,aaeeardes NIYta D :

producé’ pP

!

o
pr oduced [ .,,E é?etﬂaﬁm .%?ﬁ . eth filﬁpb ﬁnm ya@(ﬂﬁmﬁ&u&iaﬁfno)t&hamy L @act
with a suged ,ag{n%m hiRdPefhafol] o greater than 2 copol yner nol ecul es. B(1)
Preferred #Gbup Osuitable 5’6|ﬁirﬁfe§ Qfb #8sbpyIRRsaines) Clbisdhtinaprpyldthyibhéwiamines)

prepar gf plp@éidimBest Re tohparBd BF AL rebdiive Bf adflonddle GV @i Ishgidndaming i foradampls, an

Pref er r ed efipbnshiRSAGvingNthd ifuld ROKEHIDHENIGHEShetki NIg @A iftegey ifreo biutoem dollowed by

average MAydPsyehation 0L @ hilesultint Satimbdiata OTHus, e Epiudmabirgpa(aﬂ @50 ethyler®Sdi@nigen dnd
ei N aberlieritalb woild PERMNCH,); NA(CHEIENH(OII0NHpO| yi sobut ene conpri ses the

al kyl vinyl i demeny sstames tier glyemine disal a4 veantyiti il éreeproduction rof polyrupainiieides of the

net hy| v nytesahb ingentionds aat faysingle ieyrhpagechleut a ixturgsin ywhish ahe o spyeed GQ"FP@EI"UP gredominate

met hy| vi nyth the mesragPrcempesitiendndigeted oy pMple/stagiivienepoaiaming, ePRARY Rolymggiza-

pol y- tion of aziridine or the reaction of dichloroethylene and ammonia will have both Iower and higher amine
members, e.g., triethylene tetramine, substituted piperazines and pentaethylene hexamine, but the composi-
tion will be largely tetrasthylene pentamine and the empirical formula of the total amine composition will
45 closely approximate that of tetraethylene pentamine. Finally, in preparing the polysuccinimide for use in this
invention, where the various nitrogen atoms of the polyamine are not geometrically equivalent, several
substitutional isomers are possible and are encompassed within the final product. Methods of preparation of
polyamines and their reactions are detailed in Sidgewick's "The Organic Chemistry of Nitrogen”, Clarendon
Press, Oxford, 1966; Noller's "Chemistry of Organic Compounds”, Saunders, Philadelphia, 2nd Ed., 1957;
s0o and Kirk-Othmer's "Encyclopedia of Chemical Technology™, 2nd Ed., especially Volume 2, pp. 99-116.

B(3) General Preparation

The polysuccinimides are prepared by reacting copolymer with a polyamine to form a mono-, bis-

s5 polysuccinimide, higher polysuccinimide or mixtures thereof. The charge mole ratio of polyamine to
succinic groups in copolymer may determine the mixture of polysuccinimides formed. For example, a

product comprising mono-, bis-polysuccinimide or higher polysuccinimide can be prepared by controlling

the molar ratios of the polyamine and succinic groups in copolymer and the polyamine used. Thus, if one
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merization of 1.1 to 15. Particularly preferred pol yPl BSAs have an average

degree of polynerization of 1.5 toEi:(bmryie\gql ch are prepared using a
pol yi sobut ene havi ng an average nol ecul ar wei ght of 900 to 2500. B(2)
Pol yam ne 30 The pol yam ne enpl oyed to prepare the pol yam no

pol ysucci nmgie @ polyagninerie feactadh wish qmlmcﬂmbfrwcdlrdw@rm@ ih rtrmmoﬂolstrmr,laZpredviniretelyimqnogen

atoms and pelysaecihinide productawibh banpraparads if twhimeolgsef sugainic grours in teagopalyineniatelteacted per
pol yPI BSA mglef qulyersine, [fe biswplysuedininide lay hacrrpreredi H dhighempraypts oot sucairfin group in

i nvent i on. COPRUMEIATY sipRdn Bighes polysusqininaidesciays be propares prpvided dhat dherq erp stfficint basiesi ¢

am ne per anige prﬁ?%(ﬁé piesty B’a"°31"9?d'eth9 WE‘V%%FC”P |"?§FF W aé“‘i?l“tc B fforgmachgf seyeral

pol yami no % f"E merCE'P d@ Rreguges i, highgr, goivey d}@ s-finging, ot PRpRymer
hydr ocar by ":)° P'y%'f'"e M 8?°85(§° W?S‘ifél"ﬁ'?/’ e’"?&‘?&" aY’TJ?ﬂtry‘T" ﬁhg order of
bel i eved t(l) on of pézgge WIﬂE ox O (s)urtlz ar to oduce

| east ong gl ﬂu%c. .s%ﬂmﬁwﬁ 9'%\1 js’f dT Rl Byt
ei ther be § 0 Lr inobrPor thﬂ?e?em by
i nstances | ?J? ed.s%H&EderffH §er WcHar GP&IM‘%J}:EW y. ﬁQ%reQé"rﬁ pgljf_%g&nﬁrﬁldes
that am nengyisd prépatedd Qz foNSwiRh thS HeRBralpratBAURR dBdcribbaSifereiildar y am ne

pol yanm ne 40 AcEU’r&tfgW D6 arnineddnd EosolynleP Bret BntRdtdd ﬁgﬁ%ﬂdésﬁéd ﬁlol&f rafio’ BGivh:tle biddired
10: 1. The pohd,c6BpbigsubéMitiiéylorGHighblilyBatcivinitied Or MRIuNSS Widkdof) TR FbRctioM Yhal Be carried
subst i t ut edutwdedthor prefsedblyt it @olitdn.SRitald Stbelts MoludeagrgdnicClioREEs) inclidiing &lyotiols) Cashatd

groups of &ndoaroriatit Gol¥dhtsC The wactian GnNEnducty aba idmpgrabaepsf 8dF Cfto @50 *Z, pefeldblydtambon
atons, andi170df to08riCednd is gemaalyycbmplets, withip rfotai 24 rhoyrs. b oegiion anay |be wenduetbd yiderand

| Quer al konbieft pressird ensisatmpsphdsly: canitiogs: pithobghoavaitrogen atmasshets tratmasphesic Ipisksire

"Tower @b kyrey be prefeiresudhe desieskiyoductypayts isplatedcRyFomventions) progsdfoncsutts exater wesre

carbon at 0@ stigping, asuelly wihdheid of Necuury ek enyrresidyelsolwant. one of t he ani nes of the

pol yam ne is hdrogn . .P, at | east one of the basic nitrogen atons of

the pol yam=Hs =Ll - EPOMEG EYRYCENMIGA%i no ni t rogen at om Hydrocar byI

as used in d crl | ng |n| dam ent o th| S i nvent ion,

an or gaﬁfccéa rof he wi H‘é oIe %@ n?aaq S 3 %ﬂ ’

alicyclic, Eg %lth Isu l?m (i? br i her @ ;

the hydr oc; e ,e é‘]ﬁgh ‘%th"& E?ﬂo\e i%e
a .

(o]
ce., ethy .ﬁ&@ ,rrne af o K Wkl i
S“b'St It Y} Qo J:c\fﬁm@@iﬁ b reglta bﬂﬁ%ﬂbb Ieaffo@argﬁ@ f s |c Yfup in
necessari | yhe pNyﬁleﬁttthélfs%m dﬁ@?dﬂﬁ%:s— KIGBNIRIAYs s tﬁ&ﬁ&l ne EomABdASHt ARE to
subst i t ut egniiweé EkeimE Bbbhpsgfhﬂélmrrdlﬁbcd &H6ER-li K!&rﬁpc&hﬁhhA&Srd ¥, reacfid bonPIBSA
propyl, bubyd polyammb Willyyield R et of predticls whiek | 36k "gdlySucciniideNardSwvhic Gdimascludes

pr ope nyI imBadpully SBsitimid6s Xied Mipher etifimides aret iis-polysyudininides lakd/ totnpositivhid) ofdtermedio 5

hydroxyet hyle str@turey dr oxypr opyl , hydr oxyi sopropyl, 4-hydroxybutyl, etc.

ket oal kyl s, <ihe reagiion B-deaied putbp gbntacting dotyaroiog angl polyBIBSA., Althdugin #tw ralin df {he veactants
3l kenoxy alsknpt griticalLasinotad abxivh @XGMR gy be eokrn)ep [as tyjdld desireshrmlypesciniriide praporions-
ypfopyl, 2T(2reectinnjsycarriad eyt)ab aerperafury sufficientcde Rty raaetion vf/ e peivamjaecwith\a succinic
3,6,9, 12-t g akte @PWB.’G%W parficulap._ reactiontempesgtyres {19 d2G/1C, tocteg: erefeqﬁd with
groups df t‘q’l’l?e"&!"@Fé'PFéﬂﬂ GH‘eEF e °'§$J?F§?‘i'ad'¥15fﬁl°§’°dar e such as IFI ‘EI ony

acetyl . 11P}nghErf: ‘?gi elratt"(?at iatis heth the prixamine 30 the ppikkIP %’ﬂf’@“b&}"e and
hydr ogen Bs ubst | tut ed Iana
tsngstsrj ? zt; such :geiall c ay R g%ﬁlaé%léﬁgﬁ 3 glrrltja?ggﬁe re |or?\§rr\ ﬁﬁeg% Ar;t:r

f cti | loyed,
geometrlcaiT L °ctarfw' 30;9 ucew%@ﬂ @ﬁeramg'le h %o AiGent
finding us ngug gmg{“ﬁ,edent "'nventon can be m XtUres’ of . mono- an

pol ysubst i t utigterRial alePBBiyamimed havilg FbrR 2L b 12 Giine QﬁrQébﬂ%toﬁistaH@Fr&ﬁ’ 23} 4@%5&63&&@

and/ or i neeahd Mer prterrdd &E&mun&ﬂnmwml@mﬁ%ﬁﬁé Eéh bR TopEsohtbd 6 théfokhia: Wi t hi
the scopg of the present invention is a polyal kyl ene

HzN(YNH),H

wherein Y is an alkylene group of 2 to 10 carbon atoms, preferably from 2 to 6 carbon atoms, and a is an
integer from 1 to 11, preferably from 1 to 6. However, the preparation of these alkylene polyamines does

s5 not produce a single compound and cyclic heterocycles, such as piperazine, may be included to some
extent in the alkylene diamines.
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pol yam ne, including al kyl ene di am ne, and incl Gdi ng substituted

pol yam nes, e.g., alkyl substitutgslgags ¥4 g1 Kyl ene pol yam ne. Preferably,

t he al kyl ene group contains from?2 to 6 carljon atons, there being
preferably from2 to 3 carbon atons between the nitrogen atons. Such groups
ar e exenyE@)iPretarold Polesubojriigiaes, 1, 2- 10 propyl ene, 2, 2-di met hyl propyl ene and
trimethyl ene. Exanpl es of such polyam nes include ethylene dia- mne,

di et hyl er{®) Manppelybueeinimities t r i net hyl ene) tri ami ne, di propyl ene tri ani ne,
triethylene tetramne, tripropylene tetramne, tetraethylene pentam ne, and

pent aefhy| ePreferromanppalysuogiimifes fariudecthosn haying Aedolipwingiemulas i ch as

branched- chai n pol yam ne and the previously nentioned substituted

pol yam nes, including hydrocaybyl - bstg t ut ed pohyam nes. Anong the

pol yal kyl ene pol yam nes, thosg contdN\yimg 2-12 amijne nitrogen atons 15 and
2-24 cgrbon atoms are especiajly prefetred, and tHe [err] alkylene

pol yamnes are nost preferred} in partlicular, thel|l ower polyal kyl ene

pol yanm nes, e.g., ethylene dipm ne and®®™i propyl eng triam ne. Preferred

pol yani nes al so include heavy|pol yam nes such as pol yam ne HPA avail abl e
from Uni on Carbi de. The pol yafn ne {om 1 lgos nay contain heterocyclic
pol yamsnes, heterocyclic subsji Md substituted heterocyclic
conpounds, wherein the het erq] gqr nore 5 to 6-nenbered
rings containing oxygen and/ of nitrogen. Sucl hqterocycl es may be saturated
or unsaturated and substi- tujed wth groups.selggqted fromthe

aUementl oned (a), (b), (c) &nd (d). The hetlerc])‘%cl es are exenplified by
pi per azi nes, such as 2-nethyl pi perazi ne, N-(2-hydrioxyethyl) pi perazi ne,

1, 2- bi s- (n-pi perazi nyl ) et hane} and n
N, N - bi s(N-pi perazi nyl ) pi per azi ne, 2- et hyl i m dazol/i ne, 3-am nopi peri di ne,
2-am nopyridine, 2-(3-am noethyl)- 25 3-pyrroline, 3- am nopyrrol i di ne and

N- ( 3- the het
o por o a@i%ﬁ%ﬂ raﬁp r?swg 1?3 22 O gﬁ ep;“”yc -5 G0 e

conpounds® HPF JR3t an 'Wefg ps; and

es

e ul r we| po al wherem e and re IS Iowdr alkyl
1,2-propy, gg % o e ’mo c arWel ﬁﬁd on o |s Iower
triethyl ‘)&0 o, t)or Swer
nethyl @m 5} 9 Sikjioh caﬂBbrPﬁ& ﬁe a rmg
N, N -di (b e ﬁﬁm’r&Pﬁ I dgiapﬁ&g?\? Ikyl groups include po |sobutyl groups having at least 30 carbon
N, N - di ( badna; ﬁnﬁkfm& S0, bt lodBt SR Bspecialli\p ﬁ Pare polylsobutyl groups having an

cyanoet hydvbragémd&uﬁr weight 1500 ,5000.1m&e Brefrabiy b @00 BSE, adecane,
1, 3, 6-tri anPrRmét W dAgiegicups incllibe faéthyl andbéthyn B3paeislly) slbiertddaxeotompbunds where the
N- met hysl -1dwer alpyl groamie chethyl ne, 2- (2- am noet hyl am no) - et hanol , 2-[ 2- ( 2-
am noet hyl aRiefaogd tifaydompoundy widrd) &0 @hd Ré\rac hyalroger aumpetinfi; Beferted (Rscand sy grodpa e s
%hg t he pnchyply hgdnegani nes, ( bi sam nopropyl et hyl enedi am nes) 35

pyl eneanPretegedhare Apy p@p@dvlﬂywonmtor Weenineonitrogén atemsydndriiomr3 foetO\gatbpn atoms.
et hyl eneaVer erefofreg are Amrgsoups ofdhe fermia -KENHAATh avherein iZrpgd Zhase méﬁmmewV[a&N“%e of
wher ei # jff%abaﬁ‘f Chily 8?" ‘F‘?’b’rﬁ"ﬂ! Pt'?)a'B"teﬂ%f’?'bms (ypasiplyr RERiRITed Erechn grpups
resul t ant%f '&'Eeea"d? 3ot 4 e% re ar d from et hyl ene di ami ne
and acryl on a’V\B?TPpG“ ’1913 | E‘ E@ F? (?ﬁf n]sgﬁq Léﬁed as a
react ant o ggg&gf’ vi of'bﬂ?&?? rﬂeﬁ'ieﬂé’ pB'Ym?'ﬁ%mﬁ I%’P"e V¥Rt i on
i's not ﬁa ?’é d but a mxture in which one or several conpounds
predom n;#&g&gu%cmﬁ“ yerage conposition indicated. For exanple,
tetraeth prepared by the polyneriza- tion of aziridine or
the reacti 0ﬁr&iw@b@b&fnﬂﬁde@%ﬁ&ﬁh&g@hﬁﬁml@c&dphée 0 Y& iniRH 3 thsPolySuciffhide

hi gher andQurdPEIARYI 6t theBe Proforrbd béhshoCniidostaff FaRdbmSblysSidididet Whigh cothihies adiksnes
and pegd aglebigd R hexam ne, but the conposi- tion will be largely

tetraet hyl ene pentamine and the enpirical fornmula of the total am ne
conposition will 45 closely approximate that of tetraethyl ene pentanm ne.
Finally, in preparing the polysuccinimde for use in this invention, where
the various nitrogen atons of the polyam ne are not geonetrically
equi vabent, several substitutional isoners are possible and are enconpassed
within the final product. Methods of preparation of polyam nes and their
reactions are detailed in Sidgew ck's "The Organic Chem stry of N trogen",
Cl arendon Press, Oxford, 1966; Noller's "Chem stry of Organic Conpounds"”,
Saunders, Phil adel phia, 2nd Ed., 1957,
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50+ and: Kirk-Q hmer's "Encycl opedi a of Chem cal *Technol ogy”, 2nd Ed.,
especially Volune 2, pp. 99-116. B@@oﬁﬁ'&é% Prepar ati on The

pol ysuccinim des are prepared by reacting copolyner with a polyamne to
forma mono-, bis- 55 polysuccininde, higher polysuccininde or mxtures
thereof. The charge nole ratio of polyam ne to succinic groups in copolymer
may determne the m xt ur & of pol ysucci ni mi des fornmed. ForBexanple, a
product conpri si pg nono-, bis-polysuccinim de or, hi gher pol ysuccini m de can
be prepared by c ntrolllng the nol gr ratios of ] ccinic
groups i% copol yper and the pol yanijne used. Thu 387 346
Bl nol e of polyam nerJs regacted witfh one noj
copol ymer, a predom ety nono- pql ysuccinimd i epar ed.
If two noles of puccinil group in tfhe copol ymer e of
pol yam ng, a bi s} pol ysucci ni m de ndy be prepare [
succinic group | copolAmer are usdd, higher po

ysuckti ni m des nmay

prepared provided that ki here are sydfficient basic 5 Amnino groups jor
sufficient branchi BRI ol yarfine to react |withla succinic grpup from
each of several y succj ni m de
Due to thie crps nmponent

conposi tions of

opY yner rml t 3 oduce 1 hef_ pol ys|
=11 nkina c‘l;o_Q_I'LeB mol ecul es| by the 3/a
ery high m)llecullar wei ght , 2l or dér

100, 000 may be epared. The g eagtijon of a polyamne with or
al-kyl succinic hydride to prloduc"e t he pol yam po 10 al keb J yl
sUc€inimdes is Il known in the grt and is di¢$closed in nts Nos.
2,992, 7@8; 3,018y291; 3,024, 237; 3J100,673; 3,219, 666; 3,172, 892, nd

3,272,746. The above are incorporated herein by reference .for their

- di scl osures of eparing al kenyl or al kyl succinimdes. The present
pol ysucci nY” rfﬂg '"Eh!‘ %‘B&F‘@H aTbﬁ'l'tloo‘fiv "‘t"ﬂ@'t"ﬁ%ﬂ’?éf"&]s ¢ &em Juip 49 carbon
descri bed f’ﬁ'?‘ V‘?f?ﬂ?f’d?f’feéﬂkyéf’f

t hehdeﬁl e&“e ‘iﬁrb %f? % %ga sspoayﬁ ?;Nh |ther % d
g %\%? Egl ir¥s ri Ipol al ;‘zu\{%ﬁf%ap grrdé gao AN

out neat O£ F ahd #

sol vents, |a rrdo A ~°a I0w nraﬁaﬁﬁ'on
'\s-/cond‘d&t& reﬁ @15 aly Wﬁc' re Jng ﬁ 5\'& C’lsl

120[ err] C béwaiki & e add aa%bp%n&awya}obaﬁ foREmGE & 14 BI&rﬂonzat&ﬁé ﬁ’e %P{aﬁen

The react i Rgethen irelukyloRs SLE o aliohl Gloma KGR S rifdf 8565 W Shd 3P Gre Bh&BOSA&vhIGnt bond
condi t i onsproadddhiatghesst ofb b b Eite GRbITASANS Evaidity BoriaBSRRAY &r &' AESSUre 20 may
be pref err ed.pPreléned PoigdikyEgroups Oridiugé pdiyasoblg grdups Rdvingl aloiast 80 vamtdh |a®@) more prefer-
pr ocedumes ablys atdbast50 vastion ratowa SEspecietly pisforrid) ara Polyisibutgl dryupsvinivingtah evéragd mdlecular
vacuum of weight of 590 teci®00, ol prafevshly fB§n1900@e2500.a1 Preparation of Preferred
ol ysucci ni mPeRiegre@ Bwer alkyldnauppingidemetiy! and lethgluespécialiyprefiesedds sthiie pr esent
ention ar é’fqﬁ"@fb Amearoups ingledgdhose having el fyrMUIBHXNEIPEHH whemin Zxdnd Zhare jpdepsedently

i nvent i on G!M‘i'?e 8i qaebon Fiems @nd p e amistegerriron © tof. Fropjalinipreterred areLfne ioreies
groups i*h ’(V'Fﬂée ' Br&thylens a“éﬂ’f'%b o%Bet her nonopol ysucci ni mi des,

bi s- pol ysucc £ raggom,p é"lﬁ‘&'e the ﬁ“ief?P%lé@“ (9f Arﬂ"?t%\"@% '~°t f‘i‘é!? &dp 54r e
or oduced aﬁfa%? @a@m il '"w,de °"'=wv' Aol S BE0RIBPY | o (VR o
one nol e o1;m e DRr R e 1f (9 ‘?CE“ “’Fr?’ H’B'" ?ﬁryﬁ Eg??s avirlg
pl’i I'TB.I’i |4§/ mJuund I’ 1}“ I’uem Vielo rad@%) :( er er I’ t%ds
0.5 mol & pely tew "Zﬁﬂax?lﬂﬁ e

t endency tQthQ,ggg, hﬁ,bmg %%Hgg,h‘%, . es ere poI yam ne corrpon n

link two sucaii§bélieth AER Polysubtihihide éd?d’ Hﬁn@g mﬂwl%%nlﬂbéﬁkﬁt%oﬁ%ﬂ%bg 4 Big-'pol suc-

Accor di ngl ¥inimld8 &tréiceias tah @n,bsa‘mmwai Lﬂ dRR FIGEAY Efhphde! detwbhEdr qhaaerrnowy bis €

of prodyet Suchpoiiers afe¥dst-iinked it b GrRIbAY MAnA& Sit is BARvetha thistdrdeRy brossHiHiRSallows for
the formation of compositions having very high molecular weights, on the order of 10,000 to 150,000 and
also contributes to the advantageous properties of these compositions including improved dispersancy and
V.I. credit. In addition, due to the cross-linking of the copolymer molecules by the polyamine to form the
polysuccinimides of the above-noted structure, such products are harder to hydrolyze and are more stable

55 to shear forces than are those polysuccinimides which do not form the ladder structure.

15



nmonopol ysucci ni m des, al so hi gher succi ni mides and bi s- pol ysucci ni nmi des and
conpositions of intermedi- 35 atgp ghsr§dgse. The reaction is carried out
by contacting pol yam ne and pol yPIBSA. Although the ratio of the reactants
is not critical, as noted above a CVR may be chosen so as to yield desired
pol ysucci@iHghetePolysuegisimdesns. The reaction is carried out at a tenperature
sufficient to cause reaction of the polyamne with a succinic group of the
pol yPI BSA. Highep aplysuecininides are prapprot by aeastngathel cerolymersnaf MEOpresent mvantion1 @it &rr] C
are pref delyapine hiving bragchingesyphb that it paasredct with a garciniergrqup dromopadly of @rpater tnidee ng
especi &l % P‘%Y mer mpipeles. Bugdo Pis:craspligkingyil s pplioved) 58 dNghes polysuceinimides mayfave, t he
pol yami ndPHiRiPPPREiep Besides e disparaant ppaticRagserRad PhibA oberolvagCiRiidphe react i on

temperat i Bo Ao BAIVSUREXambEEWhERGK SRR SHNORE of e NFRBBENS i sillsiiBity O
P! €, Witk HYDROCARBYL 'CARBONYL, HYDROXY , HYDROCAHBYL OXYCARBONYL, OR HYDROXY 45
ar omat |, AR S A AR, 58 T PO OO IADE B OT MR R CTrR
conpl et'i omof—the—reaCtton, votatrte—conponents hay be strrpped—ori— Wen a
diluent is enplaly@shignbd US MRt RE. abéﬁﬁé‘%&as%i pbifHnifo® An@NrSaigl B.ﬂﬂﬁgt S
formed angle &€ 'Brefnﬁﬂe | of tHeSififbgbns o thecpERiRho Midibty i€ bubStitutdcdPwith s WfdFocktbyt lofc&rOt
Stirring.poki, @k 8 hydisky RydiodaMlYorfBaibeml WibYdimshid HyBidtafbyl Sonthins #6M Ao &Y 6aFHBH §mal ONs
and fr@madd kdid Kyaro hydridarBl Qéiitains HoM 21D BE caPboR fafik Aicld Mby B TdrEiRFed B TRéaB6A Ghith N
this reacttyiic gdiongensy Ahdtign WP aCmedtt MéhoDYr bilgaiboratit!lon by Péhciidd With Ya\k{itabte
wher ei n “éhibsfomiatetdnd \hydroogy pdly@yaikgibneibxicarbddyl ekicHoady ksl fomrisd bip keattion aih ¥ shitaien 2
t 0o 6 car lzbiorofatntatss U.SafPetest Ns 4812,132 talsg elisclbses Ipyatesses tbil the [praphretion [if sudhr roouifidd t O
wev grolyaniihealipnyd peallyt sugginimidest hese al kyl ene pol yam nes does 55 not
produc?® a s¥-BgPatent Nend&tiatB2aled disgleses the ipest-treating of| hydroxybysrdearly cprbgrestas prapered may
be i ncl udem polyaripnhikeayl eyl sugcinimidosyitoyan alseny'dir iyl secsinic aahydrideEp 0 387 346 Bl
B(5) Pr ef er paddiling; Yy, PatenhiNei 4€12.182, flisolasprothe repstien of Hierfedified succinimides disglesed ¢
nonopol y<Raseln withhogje acid Pfcﬁ"ﬂl‘lﬁbb‘l’?m@i’?ﬁq tch ve tf?éatqdcﬂ'qp?fﬁi"ﬁg"‘f"ﬁﬁdﬂﬂl’ dhe digejosyre o5
wher ei n Rﬁpspaée" N?ll#l ?5 ' ne ni trogen atons and
from 2®to 4 43 Pé’!ff"ﬁes '"9

sel ect ed f'\" o 'HF°<5'§’E‘W9|°'E§R75?“" @F”B? alb‘i“ﬂ sﬁ‘“c?a?f'sﬁvgﬁ’t"eq '%W?&"’i(?‘@% erein

ere
ol ecul ar”’ 938. gl OA ho'%g m % Jas%ls& %rsr éﬁ?r&?ri& G4 n'&y9§89§€é‘ and
one of [ -ydus gﬁ t f
V\Se.l/g taop ft ﬂPQe d@) ,}PQ, ca y?d? a err]
is | owner yl% iFlshla r&!ﬁr oﬁtﬁl fidm 1]¢ =rr]
and [err ]hy%&ruynaﬁaﬁadamz 1 zdlm;oag% 29 \M8 lprephled BY Jsxéuomvnhla I:yancﬁca%ﬁ

atoms, phedalidn vt at IRk oh® B beeEartidhdde; d Ky te@dion Rith fasmtaon&cw&mae aHyandky ;sdw give
a ring. Reghkene)dolytabonTOma bb aormet i yhisadtion With kay buitghle WhiSrofofiiatell o, hydroxy
pol yi ssb uiygrbcagpyDegitmmiaas praparadt frdmethe polydicarirhibarof o present iMértiorDIngy 8" pusi-tbatea t
| east 50 vdthrdpocatkesyl ®rmalky! Esqpinici @hydyide foe feeanr thel capolympis| of itteofireept imgnifon(suchas i ng
n aver agolyRiBBA)cadcerdinguts thh tpragédufied isclosed (0 U.S. ritatests ioef €8121183 arfdr 4585366 The
2560. Pr efrasivetesp predueqd arg ¢ffettive) dispersantiand detrigentasiditivels fon ivbricatinig\pfls anBidgsdusl. al | y
preferred aft® robysyseinimifles apromedified @olgsiccinimides of thik ipventianotap alss bergqapipd with boric
Pr ef er f9%ecPeldr ¥ %SW%LFHH@ GRFRGURd [:‘EFQ"]‘ baated| dispprpants B?Vﬁ%d'ﬁ' g @ithin thengeeppy of. this
preferr ed""%t'o&n'ﬂ aggl '8 gc acid {boron™acid), examples of suitable ‘boron compounds include boron
oxides, boron halidés and esters of boric acid. Generally from 0.1 equivalents to 10 equivalents of boron
compound to the polysuccinimide or modified polysuccinimide may be employed.
Commonly-assigned U.S. Patent No. 4,615,826 discloses the treating of a succinimide having at least
45 one basic nitrogen with a fluorophosphoric acid or ammonium salt thereof to give a hydrocarbon-soluble
fluorophosphoric acid adduct. Accordingly, the disclosure of U.S. Patent No. 4,615,826 is incorporated
herein by reference.
By following the disclosure of U.S. Patent No. 4,615,826, hydrocarbon-soluble fluorophosphoric adducts
of the polysuccinimides of the present invention may be prepared. Such adducts comprise the reaction
so product of a polysuccinimide of the present invention and a fluorophosphoric acid or ammonium salt thereof
wherein the amount of said fluorophosphoric acid or salt thereof is from 0.1 to 1 equivalent per equivalent of
basic nitrogen atom.
The copolymers of the present invention, including preferred copolymers such as polyPIBSA may be
post-treated with a wide variety of other post-treating reagents. U.S. Patent No. 4,234,435, the disclosure of
85 which is incorporated herein by reference, discloses reacting succinic acylating agents with a variety of
reagents to give post-treated carboxylic acid derivative compositions which are useful in lubricating oil
compositions.
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I ngl ude ,hydrogen. Preferred are Am groups having fromO to 10 am ne
nitrogen atons and from2 to 40 car More preferred are Am groups
of the formula -[(ZNH) p)Z' ]- wherei Elgg 3%3@31 are i ndependently al kyl ene of
40 fromabout 2 to 6 carbon atons and p is an integer from1l to 6.

Especi al | y o 9EREAARG YiCooViPcliAcie Where Z and Z' are ethylene and p is 2,
3 or 4. Pr eierm%wmmuﬂrwhere nis from2 to 20, nore preferably
from2 to 10. 1Ry ebBiym6d, BéhRusciiidd g mMaditibd Polfsucaifibegs HRJMRAtoATare useful as
pol ymer i zat deigeRf ankilaRpardantladdiiived eherlT8iftoyd @i I6bTiddithy oifs) Whenlerdployé it Ghis dnnébihe
Bi s- pol ysucsidiivesicii@e fresahteifivortibn R Wstiblly pirébioit il @Bm i 02 toUtbeperdentSisy wéight Ito the total
partial |y cempbsitne asd prbieralsy atiQb p Brdercant bl reiglitland oo preiferabljeat 3 tto' 6 pércaneby Giight
of these prteduricaingail q,sedmlththe addiies compasitivasafdiris ipeentjanuncay iba imineghbsil axtsyrdietic oils
conpri se uneftisriéing dscesityculd preforably Shitabla for use-a e gBkedd 6f Bilin alr mbytionrpgias. n
Am is a |i n@iankgasg fubtigatingcoils prgindrilyohavend werosily of H30Pxx 18TFimAa(1 4paCS "AG ko RAd x
from2 tee 4@‘8&%%7%)911@90,[%4&1915 '@9° fb heg wbncamhéjembeawye% %EW'@EI‘W B‘ﬁﬁ'fa'
hydrogen, | wHises- Minerdl oibfor vss ashe hage gif in b pkentigng

pol yal kyl ; \nﬁéreeq'ﬂ"aélVﬂJFPé'r'“ ricating gih o Pe?' 'é gp'ls "VSggza

[err] is IoWQrsV'é{'l‘eﬁ‘ ou 'esy ‘ﬁ rhy‘? ' F

hydr ogen an l I|q| zteﬁ]eh o nssuc as

pol yal ky[’S gf’?;ﬁ'éert" 1 Eoi VSCOSl t@’}éewe.
[err]" is Iép ", % ;@tﬁ‘i -o ‘E%p m{cotP %rorrﬂ 15%&? tbla% (F"Fﬂnm@r"a hnf
ower al

hydrogen an 3 o e ot her i's

al kyl'; icting bil ﬁée'h es‘%@aléo%cfu]:ied vithia tﬂ%)é@&ﬂé%emls@fﬂ%tlaﬂ ghondeRirdids of ﬁil%d
| So | @V¥RTiondsieMy inBilkd fFohﬂlo%)w WighE poréeht, ProfedaBly Il 90 to do6weight perdaht, ¢feh bi of
ar e hydr 0 efibritatthg OxBosty ahcirdnd 10 36100 weiglitlperchrd, prereretily &brk Wb 161501 woigit pRideRt] ofi &
pol yal kyl aadditleéitiis mrstidnETyplcaly! e tontsniratosienitain \suffigjelt digent to rakesiemadasyytb hafdie1
t 0o 6 car bondwaihg SRippinglead glorage. Suitdsie iilienty ddr e coadestratds Kydude enyoiferBdituent, Prefesabiycan
atons to gi vikofdubticalig viecosity, so thatothel cdicentrate neay the Jeddily mixed: witha lulrititing @itslto prepare
pr ovi ded 2¢ hiabricating loit estpositinns. Suitabledubrigatingeoile whichacan be nsed as diluems wbically have bigsoditias
to a b or bin thé trange Momf 3 toeGPOPSayhaitl Unersglr Saspnds (BE$) LAl 3816 | (1005 B athpighgano el of
havi ng at | bericating@isensibboay betusets, nore prefer- 35 ably at |east 50 carbon
at ons. Especi &ttey agitvps whighi may cbep presgant abt*mayprw\amggc'qsiaw%gﬂworaw@?'ag@'bﬂor&
| ecul ar V\qufgﬂ?" ighibitgrse metg! %UW'WE’ W'@FER’%?B?’V prrtigridagisoand ¢ vaseRy of other well-

Pre erreé"lU\R\é‘?a “K rou s |n ude rre and eth eC|a ed
is ethyl. Prefftdf 2/% Hﬁeﬂgp ls ol G Snks

?ug goq{gv, dded at from 0.1 to
Lerr] (2N ggog g iR gxt TS B e
carbon ato |"§°'9 Hof 'ﬁt ?’er? o fh gm0 18 8 WEN R v preferred are Am
groups 4g e,_rl‘%ll_rboﬁgggﬁlﬁ‘s ar e et hyl ene and p is 1, 2 or 3. Preferred are
random po re the average sum of A and B units is from2 to
50. preferred e JLaiNfl RBis AR Hrophr ChrbbnirhtidR of M HAdie REbREY iPdradhed &thievs RS ddsiraim
10 \QOO t o lallergéhey is[doSdn8dnk Gisdn @ VEreR VT RLIBIR Gitiubiig B itypb of 16! ukaend 6 BlekEntd 6lther
structure puasigsms et @spershritdbr dtffor abidihBs. ERWéraly, REWewr, Banti i the prefeddd Ambisuirhéit, the
preferably qingd fccorderRitionddr thb 4daitivieOin ttioBaSe RS iSTRONY6 18,000Mwéight partsAetifillion, . prefarablty
from 30 to 5000 parts per million of the additive per part of base fuel. If other detergents are present, a
lesser amount of the additive may be used. The additives of this invention may be formulated as a fuel
concentrate, using an inert stable oleophilic organic solvent boiling in the range of 65.6°C to 204°C (150°
to 400°F) Preferably, an aliphatic or an aromatic hydrocarbon solvent is used, such a benzene, toluene,
45 xylene or higher-boiling aromatics or aromatic thinners. Aliphatic alcohols of 3 to 8 carbon atoms, such as
isopropanol, isobutylcarbinol or n-butanol, in combination with hydrocarbon solvents are also suitable for
use with the fuel additive. In the fuel concentrate, the amount of the additive will be ordinarily at least 5
percent by weight and generally not exceed 70 percent by weight, preferably from 5 to 50 and more
preferably from 10 to 25 weight percent.
50 The following examples are offered to specifically illustrate this invention. These examples and
illustrations are not to be construed in any way limiting the scope of this invention.
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45.conpounds are preferred in part due to their high average nol ecul ar

wei ghts, on the order of 10,000 t ich may be related to their
exhi biting an advantageous V.I. c?2§??7§§933r| as dispersantability when
used in a lubricating oil conposition. It is believed that polysuccinimde
conpoundsexampaBs ch a significant portion conprises a bis-polysuc- cinimde
structure (an enbodi nent which is exenplified in FIG 1) conprise network
or | adderBpoblrers. 50 Such polymers are cross-linked in an orderly nanner.
It is believed that thIS orderly cross-linking allows for the formation of
conposist i BapardionofiPg lyPlBSAecul ar wei ghts, on the order of 10 000 to
150, 000 and al so contrlbutes to the advanta equs properties of th

conposi t i ondoiant2itesi hppck fHask cﬂﬂé'EPeéh"ﬂ é‘l"s"d é’ﬂﬂe" ‘I’"“°'B? d ?“de

due to t h@alp yader pifgen ﬂ'g‘oaqhe y’ h

form the }SQW El"é'@ﬂ%? &’z"‘Bf f@ﬂ‘ TR ° aqv'% b e
har der "t 0® (sl nd ’3'@“5 é;'r r e'

pol ysucci A 1pro ,om 33 \chh tlme ﬁﬂ

(c) Highel FOlYRH i Ifowgé) L %?h%} Worno (66 58
reacting rﬁs)%?ﬂ YH‘%Jta? 0P501 R{ Qﬁ\%@ of'ﬁ(’éf@ﬂ&s' SABedMr ﬁ reﬁ’c’a&p Mﬁf@\ﬁh@ rétiened39

br anchi,N0us4H 6ol Haads, dnki tﬁ‘e%uma@&oam i oﬁyﬁyﬁﬁhw TheDlbwer [Phdsh ARk a6rtkirdll nideRat er
than two eioréi6HRGnY IRéactdB hideid aftfydrideWas biscatded. Thé lgpesihyen¥hithCoonthihed rainheprbdivie d
that thesgndninga@éd gURfispEukRE iwad S8palaed. Balenlh antEmaléd arhidfide P6re Peidvedtia vixas.iAdeial t he
di sper sanbf 4950 gt bRfodi& hevirgeedpddficdtibrenuaibladf 4powasyamesrsd. M des. C. POLYAM NO
PQOLYSUCCI Nl M DES WHEREI N ONE OR MORE OF THE NI TROGENS | S SUBSTI TUTED W TH
H%WBE%@‘QCARBCNYL HYDROXY HYDROCARBYL OXYCARBONYL, OR HYDROXY 10
POLY( OXYALKYLENE) OXYCARBO\IYL) OR THE POLYSUCCI NI M DE | S OTHERW SE

POST- TREAFEpargonpidiolyi IBJAS. Patent No. 4,612,132 discl oses
pol yam no al kenyl or al k%/196 succi ni m des wherein one or m)re of _the
ni trogens ofTOthé"'EbF*V'a‘Fﬁ k

ﬁm'@@(;;/ with astuwgwetar é‘&P"WP‘! ﬁt"é?’ (%q Isg ca

bonyl , 2br c¢pd ?;ﬁ
cont ai ns F95o ﬂ°hl°6’°t2 gﬁ?’bb‘#% E"‘% g{f v%? resu | | ns
from2 toV¥ q o ‘g

I’ 1) rm
car bonate ﬁ gb d a|e AN
i aagu' ihg% u@’ibawh
QJA &brhdd @sol?éﬁ a; @Q rﬂ‘ oF éudgr eoéoﬂﬁ'i's‘i’on vHs%O% ‘Eltﬁé:J nt
No 4 612 - q,u ;&s_ processes or the preparation of such nodified
pol yam no aI eny or a succi ni m des. U.S. Patent No. 4,612,132
al so di scl shh@1mboﬁ|ﬁﬁi§6nlﬁ}gmﬂés 1t¢mdsc>xyhydr ocar byl carbamates prepared

from pq,l;yam no al kenyl or al Kyl succrnimdes with an al kenyl or al kyl

succi ni ¢ anhpaghs it ehBulatbs adatichial préparatidds flloviay thabashidynthbli®fraceti@a odtiined incBxerppléde
reacti on afd 2. Tebiemidis ftieacactnts,cédstionitehimratlires thearelcolvdnk iaad freewadidal ifiitatar oseelci d or
sivdél ar bor Examplepeuwed grepagi weing eolyisehttesh i $300 andlesularAseight dhavingl the ttatie name

di scl osur &LTRAVIS-3 obRinee from EB cheficlsvhaBiR thegnethylyivylidenecisomdr ¢ompdsed 79 of the total

r ef er e e cogpsiion. Conmonl y assigned U.S. Patent No. 4,585,566 discloses

i nproved di s§eepeisan FxampiasatCete m@aﬂﬁﬁafy w$ing & PalYisoPBYRNg- of I8P Apolacyley weight

di sper santPepaipd WthAAlgY ratalysishpgdRetiade pame Farage! Igﬁ%weﬂf’mﬂmﬁ Chami¢ahc or por at ed
herein by reference. Accordingly, by follow ng the procedures disclosed in
U S. Patents Nos. 4,612,132 and 4, 585, 566, nodified pol ysucci ni m des may be
prepare. Thus, the pol yanino pol ysucci ni mi des wherein one or nore of 30
the nitrogens of the polyam no noiety is substituted with a hydrocar byl
oxycar bonyl, or a hydroxy hydrocarbyl oxycarbonyl wherein said hydrocarbyl
contains from1l to 20 carbon atons and sai d hydroxy

50

55

18



hydr ocarbyl contains from2 to 20 carbon atons may be prepared by reaction
with a cyclic carbonate; by reacti gip ¢\g7348 g1 N€ar nono- or poly-carbonate;
or by reaction with a suitable chloroformate. Hydroxy poly- (oxyal kyl ene)
oxycar bonyl may be fornmed by reaction with a suitable chloroformate. Al so,
hydroxy 35 hydrocarbyl carbamates pregased fromthe pol ysuccini m des of
the present invention may be post-treated wth an al kenyl or al kyl succinic
anhydride [aor even the copolynmers of the present invention (such as
pol yPl BSA) afc‘éggf’apng to the progedyres disclosed in U S. Patents Nos.
4,612, 132 algkahp?8paaEButdhe mn(azaef&e SO psoherftd ar en&ffakeli Verdipspeimant
and detergent Naddi tivegghor |lubritgating oil s¢eidd for fugd). The °c  Hrs,
pol ysucci ni m des and nodi fi ed pol ysuccinimdes of this invention can also
be reacted wit# bor‘?’c"‘%@*%g Y or28-4i mqigslpg‘?'ﬂﬁ“&‘&rrpo to for m8jor &P ed
19 ty 85k

di spersants havi ng utli ithin the sc this in )

ion. In addition
to boric’acid Gbor of ehik.-1€XagRbes ofpeiubhébl € boron ggppounds el ugle
boron oxi des, boron halsisdes and esters of(2bojyic acid. Genally fromO0.1
equi valents to 10 equi val ents of boron conpound to the pol ysuccinim de or

- nodi fied pol ysdcci r¥ fdégiﬁa%/" be é?rp?oyéi!*.heﬁh?ﬁﬂﬁ“f- assj d U.S. 138 eBA? No.
4,615, 826 di scl oses 3% eat i ng of a sudétBi mi de” havi hr®t 1 east 45 one
basi ¢ nitrogensw t hyp fahdeL PPNAIRAOr i C Rehilopbe @EHRNI UMFEN t therenf 49

gi ve a hydrocarbon-sqisoglog fl uorophosphorizeoegi d adduct200dccordi ngly, 'the
di,scl osure of U S. Patent No. 4,615,826 is incorporated herein by

re%/er ence. By fol | MM4FR@ViBeli sdl8sur e @¥loroformpyt ent NBIBM 615, 87, 24

hydr ocardon- sol ubl e 9 drﬁbhosphori c adddéP® of the pof%l?(?ci ni m des of the
present inventi;on gy QS iRLERAr Q9 SUChyAPYEES CONPri sgrdye reactiPnggo
product of a pol ysuccgaganege of the prasaktidaeveago)on amsl. s

fl uor ophosphoric acid or anmonium salt thereof wherein the anmount of said

f1 uor ophosphoribc acPti®visal® t héRedf iTPlvenen 0.1 to 1DERRIi val entlifer 30
equi val éfit of basic nit3%gen atom The cd@dPYners of thd-Hresent invention,
including prefegrredy£ORQJu0ess Sushaas RAlUE! BSA may bgppwst-treafgd weth a
w de variety of other(ggpt-treating readqrig) U S. PatesisNo. 4,234, 435,

t he disclosure of 55 which is incorporated herein by reference, discloses
reaetingg succidi c adpravisglOgentd. i t (Xylepariety of rBEBRnts to Hde ¢
post-treated carboxyl §3%cid derivative dd¥fdsitions whtch are useful in

| ubricating oiy; co 1,Lj:Qn 16 EP 346 Bl D. RI CATI L
COMPCSI Tl ONS 1e cggg %gs?cpol -fszd(?fci n'IICLr%I% ése and nodi ?géﬁ pol yshgcqoni r?i des
of this invention are useful as detergent and di spersant additives when
enpl oyedssi n |l ubricating oils. Wen enployed in this manner, the 5

additives of the present .inyentiq re usyall resent _in from. O to. 10
percent by Wei‘&ht tgfﬁﬁltiqggl colgpgsit? %zgr’iéeg'?aé?eeraﬁgflgpt ?3516?) 8ZJG
pés€ent by wei ght and Tor'é ‘preferably at 0o 6 percent by weight. The

| ubricating oil3 useditddvist-ie adibet.zve cxugresehtons Oof pBps | nveniz®n 2say
be mner®l oil or synt3z&dic oils of |ubrid#wiong viscosi#g.@nd preferably
suitable for use in the crankcase of an internal conbustion engine.
Crankcase lubricating oils ordinarily have a viscosity of 1,300 x
[err](1,300CSt) at -18[err] C(O [err]F) to 22.7 x 10 10-6 [err]/s
(22.7Cst)_at 98.9 [err] C (210 F) (99 ©. The lubricating oils may be
derived fromsynthetic or natural sources. Mneral oil for use as the base
oil in this invention includes paraffinic, naphthenic and other oils that
are ordinarily used in lubricating oil conpositions. Synthetic oils include
bot h hydrocarbon synthetic oils and synthetic esters. Useful synthetic

hydr ocargon oils include liquid polynmers of al pha ol efins having the
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proeper viscosity. Especially useful are the hydrogenated |iquid oligoners
of [err] to [err] alpha olefins s ﬁ'bs%‘ragé -decene triner. Likew se, alkyl
benzenes of proper viscosity, such as didodecyl benzene, can be used.

Bl ends of hydrocarbon oils with synthetic oils are al so useful. For

exanpl e, blends of 10 to 25 wei ghiagper € efdonltydy ogenat ed 1-decene tri nmer
with 75 to 90 wei ght percent 150 SUS at 38 C(100 F) nineral oil gives an
excel | ent |RAedmetiti ng oil base. Lubricating oil concentrates are al so

i ncl uded wi ffin L%@%&&&N shligeidvent gnyefbe cqpse ooy L big, 20
i nventifon USGARTS TH (4§ Trom 9oy to 10 V\IEI(QEE per Cenygq) pr ef er ygtgpm 90
to 50 wei ght—percent, 0 0] ubricating visCosity and trom I0 to 90
wei ght percent, preferably from 10 to 50 wei ght percent, of an additive of

this inventign. Typjcally,. the ncentates, contain icient djJuent to

make them eash to "é%ﬂ’u i naggh ppichggmrgt or age.sfg%lig)abl e (ngl% ugﬂt s for

the concentrates inc uge any inert diluent, preferably an oil of

| ubricati ng visscosvigravie-1hatloBhe coichdotofxira nmay b@BPBadi | ¥| m3ed4i t h

| ubricating oils to (e8P 25 | ubricat (680Bi | conmpodirfP efs thepi i &

| ubricating qjls ich capcbe d as . di ts typical have vjsfosities

in the 4% angeollfér om %‘{;‘;&;86%&%% t Ur#\l%lééllgegl Second%iégggs) at in’gfer F] C

(100 F), although an oil of lubricating viscosity may be used. O her

addi tives whizth nayabtepodr 85&nt i23.8 he Dichhotaethene i n@I8Ne rust i &hi bidt ors,

foaminhibitors, corf®si4dn inhibitors, ®8PAl deactivdtef3d) pour point

dg¢pressants, ti oyl S nd vari ot her weld.5,30 kno ddiat i ves.

I :i/is abso coﬁenp?%?%%t ﬁgeaddi%tzi'\%eself)o\f/(lg%? s invent il(chr?:lyay bewg%r%ll g‘;/)ed as

di spersants and detergents in hydraulic fluids or marine crankcase

| ubri cants. \Wen sé&a 1opel, t13@.3ddikvilenei s added #ATBProm 0. 111% 2O

~ percent by wei ght tof} oil. Preferabl )},213f fromo0.5%8'8 wei ght percent.
35 E. FUEL CQyPCsI us Rn fyal rop oncentrakgo f the
addi ti & necessary;%%%%\yegﬁeto ?éﬁ?eveéiﬁtgzgaéei%ngd dg‘&g%gency igggeg;eogdent

upon a variety of factors including the type of fuel used and the presence

of other detergfii s @f2diR8lsaY-heRhyiiRpiasitidity §5 prEenerflde¥enbipyever,

and in the prepexrdxidepMBrE FEbértbulktel 4fkdoxghensdateoncentrati on of the

additiye in the base fuel is 10 to 10,000 weight parts per nmillion,

preferably ftoteisFutar soEhsal?® per nillion of the additive per part of

base fuel. |If other detergents are present, a | esser anmount of the additive

may be used. The additives of this invention may be fornul ated as a fuel

concent r aEgampléSieBNg an i nert stable ol eophilic organic solvent boiling in

the range of 65.6[err]C to 204[err]C (150 to 400[err] F) Preferably, an

al i phati c orA soo-alf Gmatked flagkdwascetalped with | 10601 bf & PpolyBIBEA palyiadtena rhigtnd e{prepared

t ol uene, 4ésordinh do theometitidgll dixartipde b) wiichacompeded 38 veightipenceat patyPIESANand 162 . weight

Abiphat i c perbanbréasted polfsobuter® (ofanhish 168 eightpercent cémprised theopetyivnylidene isomer). The

i sobut yl caiirnwds heptedtolyiGr G.hen, 80 malsisrehtivdeidei and 1:70 difertripult perovidsoreresesidectiotthe ar e

al s0 suP t abtu. e it Wap sthred pnd Hegted to 801G fprchoursAfter,aliowing:the mbstyeein ook (180 mt he

anount of "PREe WpRdded o Ripipftate unreacted fagleiq ?‘h ide which wap ‘E%‘r 'E?é‘ﬁ‘tedt?}' filtgetioph ey n g

gener al | y "$igne ¥ag comayed;by ﬁ'\%,:ql“b%ﬁ[:‘gy%ﬂbﬁ 10°br SPpmAig (7o) AN 8- T8 PREUR FRf dror e

pr ef er abl {2 SARYEEHecgnten JileMPerceting . 50 The foll owi ng exanpl es are

offered“t %xas"p?ec1i7j\i cally illustrate this invention. These exanpl es and

i |1 ust r'at FonS—are not to be construed in any way limting the scope of this

i nvention. 5‘52£=Iﬁer, &nJ%Eedoﬂaglgxassé}igrgw'wm&ﬁolyisobutene (BP Uliravis 10) and 2800g of a

polyPIBSA polyisobutene mixture (prepared according to Example 13) which comprised 57 weight percent
polyPIBSA and 43 weight percent unreacted polyisobutene). The mixture was heated to 91 °C; then 14g

s0 maleic anhydride and 2.7g di-tert-butyl peroxide (DTBP) were added. A slight exotherm was noticed where
the temperature increased to 147°C. The mixture was stirred and heated at 140°C for one hour. After
standing at room temperature overnight, the mixture was heated to 140°C and 378g maleic anhydride and
56.7g of DTBP were added. The mixture was stirred and heated at 140°C for 6.5 hours. The mixture was
allowed to cool to ambient temperature overnight. The mixture was heated to 80°C and vacuum was

55 applied at 37.2 x 102Pa (28 inches Hg) (vac); the temparature was increased to 200°C. The mixture was
stripped at 200°C and 37.2 x 10?Pa (28 inches Hg) (vac) for 2 hours to remove unreacted maleic
anhydride.
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Exanple:1 5 Preparation of Polyisobutyl-24 PolyPIBSA To a 12-liter, 3-neck
flask equi pped with an overhead st igp ¢sg7 448ag1onet er, condenser, and

heal i ng mantl e under nitrogen atnosphere was added 5,000 grans (5.265 nole)
of polyi sobutene of 950 nol ecul ar wei ght having the trade nane ULTRAVI S-10
obt ai ned f Egampl8RA7Bhem cal s wherein the nethylvinylidene io isoner
conprised 70% of the total conposition, 1547.1 grans (15.79 nole) naleic
anhydri de, arfl22ite0@-nedked: fidsk was charged Twits 9010a palvisobitene BB tUWtravis J0) and| 69R00 efrad
to this wagohwRiBRApolybutonp vfampr n@redlacmm)to Exaropley HH} Jhq mixture was heated to 109°C,
net hyl - p¥ of1en mrma'w H&B'?ﬂv%? as’@dv@g f?se'r"rqm'éwefveﬁ stined aﬂ%bﬁaé?dat
whi ch ti me 14 Glag?23 }T@?m

th
by anot her 1?@/\/(9 ‘H@lﬁ'@'"%?“d ’éfaf"ﬂ‘%; Fnvqde, '\%ﬁgB %}{%{ ﬁ
total of 2w"° '5@& s n wgss
]EEH U)(;Edt?ﬁ f“? E ent tem raturgtqhg anélurega t ga " Igto neé%‘é‘&re lle
or e %ﬁg&m&a&ﬁ m 'E afafasn r.& 5th G i a
mal ei ¢ anhygr i morof &Y. é’m pe upper |a er I'ch cont al ne msu nI y

product and ‘unreacted po y| sobut ene was separated. Solvent and nal eic
anhydri de \Wifod f0vVed in vacuo. A total of 4,360 granms of product having a
saponi figatTon nunber of 40.4 was recovered. 20 Exanpl e 2 Preparation of
Pol yi sobut \prepardtion@t FIRPRSA TEVA Roljsubdidirtile With eidigh Dégasdlof Palymeripich W t h a
t hernonet er, overhead stirrer, nitrogen I1nlet and water 25 condenser, was
added 165. 02 Ty axrcslitdr Bask A4uipppt evjth p Gban Stk trépy bertead dtilrdrraA hétidgdméantie mnd8Pnitrogen
eni cal s) wamcddeéd54340 gdpalyPIBSAOmeHased caccdrdingnto] Exarbplg riasapofificali®7 Nerod0d) mar{Obva:
anhydr i de \wstesularchbigiit 90UP)e Thecresviting mixturd wasiheeted\tes13p tG withtistirring.thrp 46346 {1612 o)
and 3.3 gr diethyletet@raaming (TEYA) were added- yThe) eaegion mixiire wagasiimechievermiohtTal 6 €sta 1214 1y
m xt ure wa4imd yeterwerecofiected i thedPeary %?*?3@5%"9 %m?@é'ﬂ'lel“@ﬁa'w P‘é" was_heat ed
(with stirrijnghtained Wa&“?‘i?tga‘?fd’P 9
to cool . THES dF%EnYAW\g%‘a'rA@ E‘Be" h't\/%"gm %5&'!‘ ﬂ?"éﬁ i 30
was rem¥ed B Sty | '1 N 0

vacuum A t“g?ésg x‘ﬁ Bﬁd’(ﬂ"g %pBQBY 'r" ee 8?1 ﬁ%&a A avef’arIlrl
mol ecul ar V4§ f'"°5f'm%UW o gﬁ%/é’?'gm)cfﬁy\?%re"% e saponification nunber
was 73. 3. %%@%—?n 3 to 15 and Conpari son Exanpl es 1 Cto 5C 35 Table |

t abul at eg al preparations follow ng the basic synthetic procedure

outlinedi r]’ré:qéml FoRyPiBSR FEPA PolySadiinfide Witsd High @rd’e%@ﬁ&lﬁﬁ&n&tlorr eaction

t enper at ur radi cal initiator used. Exanple 12
was prepared vk BoheBObsiin Mk Oifiopad whis BERREI G Gornuii iér s DeatgSthrk ara,/vade
nane ULTRAdd§ed>£13aky polyPESAT prépateBEccaitmigits tib Snotioé bEEambla & (Molbdujdr whight| 60Tl e

i somer cgnysten thas’ et fo $01€ with tstirlingd then €808 EFitétiacthylenEpanaemine TEPRX (ITP03ay). The
to 5C wer e rpsutipg imbalrel vias) featedpo| 476 SO nodey Initmagenodweis (A sodliearadupir of vweatey LS ml) was
prepar ed wirbhovad.Bflecs.5 howsttizl mzue wes\plaggd trider tacateandarae heatechyngler @E@m for 0.5
obé-ai ned f rronnsHeheatingigestherpstoppeds OBBInGHNas 326.9 g BiRIEIUGSTPORESE TERA\BySuGCinimide.

40 Example 20
Preparation of PolyPIBSA TETA Polysuccinimide With a High Degree of Polymerization

To a 12-liter flask equipped with an overhead stirrer, heating mantle and Dean Stark trap, under

45 nitrogen sweep, was added 4539 g polyPIBSA prepared according to Example 5 (saponification number

36.3, molecular weight 6600). The system was heated to 125°C with stirring; then 131.6 g triethylene

tetraamine (TETA) was added. The reaction mixture was heated to 165°C for 5 hours. A total of 21.5 ml

water was collected in the Dean Stark trap. The mixture was then heated under vacuum at 180°C for two

hours. The reaction mixture was allowed to cool. Obtained was 4589 g of product, a polysuccinimide of

so about 35,000 molecular weight having the following characteristics: %N 1.14, TAN (Total Acid Number)
2.33, TBN (Total Base Number)20.1, viscosity at 100*C 1817 x 10~*m?/s (1817 cSt).

Example 21
56 Preparation of PolyPIBSA TETA Polysuccinimide with a Low Degree of Polymerization

To a S5-liter flask equipped with a heating mantle, overhead stirrer and Dean Stark trap under nitrogen
sweep, was added 1000 g polyPIBSA prepared according to Example 17B (saponification number 85.8,
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Preduct: 5 of Mal ei ¢ Exanpl e Pol ybutene Anhydri de
Solvent  Initiator* Tenp Tinegply.gg7a48B1 (9) (9) (m)
(9) [err]C Hrs. 2 Utravis-10 16. 4 Di chl or oet hane TBPB
83 30 (165.09) (105) (3.3) 10 3 Utravis-10
119 mdi@dulaewaight 2500) and 999 g Shddfdn 100NR diluehfl 8ll. Thebmiktid8 adheated to 60 *C; then 75.78
(250) g TETA was gddds. The Mixture waks heatedi tg 1600 C and Réht 3t temsindtye foin d e A total of 7.0
DTBP ml watdr3@is r@Over@BWOm the Dean stark trap. The regcfioh(fixture was then malr?leg yt 169° [~}

Ul travi s-d@er vegupm for 2 hourg)iThé: ragetion nixdune was allpwegNo cool. Obtained wgg 20183 g gfgromiyct
(2500) & having %N=13500) 6 Utravis-10 119 Chl or of orm Al BN
74 24 20 (384.6) (250) (15.5) 7

U travis-P@gmplegdo Met hyl ene Al BN 40 94 (384.6)

Chl oride (250
110 30 2B epargtlon of(PolyPIE%I{\ g%f‘olysuccmlmldew%h Low I:?:agrep QfL%piI;/merlzapon ( 5. 8) 9

7

UIZ'ELBaVI % 10 To a 591%0 eq i %9 gllt eatm s or a;%geean é[k trag’ %n&é%m)gen

( ) sweep) ponP p?e r§d rdm mpl omflcatlon number 85.8
DTBP . Iecuaavféelght % 932 Chevron 100NR diluent onl (T% xture was heated to 50&): thislwas

U travis-g od 14238 heavy! POIYERIHE ("HPA™) No. X obtaine® HBIR Union Carbide IChiporatich . fi3Mikture
(210) 45 became very 6 '}he Sactioh mixtulel Wak A¥dtse 18065 C dfd. flaintaided Qh{hﬁtrt@ﬁﬁé?&tﬂ@ for 41 BPB
83-184  Rburst % fixkre became less viscous. Theh #Hd99action mixture was heéidd &)164C underabuumviors- 10
328.3  Chhews e vt was allowddo cool. Obtained was tHe3dboveddbnti@d product having %N=22350)

DTBP

(1600) (42.6) 45 50 55 19 EP O 387 346 B1 TABLE | (Cont'd)
Pfoguct oExample A Mal ei ¢ Exanpl e Pol ybut ene Anhydri de
Sol'ventzo Initiator* Tenmp Tine

Determination of Saponification Number

Saponification number was determined by using ASTM procedure D94-80.
Results for the products of Examples 2 to 15 and 1C to 5C are given in Table Il
25

Example B

Determination of Percent Unreacted Polyisobutylene and Percent Product

— 30 The percent of unreacted polyisobutylene and percent product were determined according to the
following procedure.

A 5.0-gram sample of product was dissolved in hexane, placed in a column of 80.0-gram silica gel

(Davisil 62,140x 10~"°m pore size silica gel), and eluted with 800 ml hexane. The percent unreacted

polybutylene was determined by removing the hexane solvent in vacuo (from the eluent) and weighing the

35 residue. The silica gel from the column was removed and suspended in a 1-liter beaker with 250 ml

dioxane. The mixture was heated to boiling, and the filtered. The process was repeated three more times.

; The dioxane solutions were combined and then stripped to dryness in vacuo and the percent product
\vf determined by weighing the residue.

Results for the Products of Examples 2 to 15 and 1C to 5C are tabulated in Table Il

Example C

Determination of Molecular weight of The PolyPIBSA Product and Degree of Polymerization

45 The molscular weight of the product was dstermined according to the following procedure.

A 0.5% solution of product in tetrahydrofuran was injected onto two 500 x 10~'°m gel permeation
columns (ultrastyrogel) connected in series. The solvent used was 1 to 3 percent methanol in
tetrahydrofuran. (The columns were eluted with a 1% or 3 percent solutions methanol in tetrahydrofuran.)
Molecular weight was determined by comparison of retention times of the product to the retention times of

s0 polystyrene standards.

Degree of polymerization was calculated by dividing the molecular weight by 1,050 (the calculated
average molecular weight of a monomer having one succinic group and one polyisobutylene group of
average molecular weight of 952).

Results for the products of Examples 2 fo 15 and 1C to 5C are tabulated in Table Ii.
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No . (9) (9) (m) (9)

[err]C Hs. 14 Utravis-10 gp§adz $46 81 Chl orof orm

TBPB 72 54 10 (5000)

(3000) (102.8) 15 Utravis-10 1031 Chl orof orm

TBPB Example 72 48 (10, 000) (6000)

(205.6) then 140 2 iC Par apol 950 119 Tol uene

Al BN Calculatipn of "PIBse N}_l@ber (384.6) .

(250) (15 Par apol 950 23.8 Di chi or oet hane

Al BN 5 The PIBSA rg:gmber wa,g c lq@te@za: d|v1dmg the saponification number @5@ percent product. This

(2.33) 20 geye the :)PllB o 8 “vlrggb isa on|f|c§|2n gumber fp{) pﬂg’rl%SA on a 100% actives basnsD:f%p

e is tabulated in e

éég 30 ( 33vg)lc§l§pulmed f{ﬂs&{:gmbers for the prodtgc?s 09 )Exaﬂﬂgﬁ,z to 15 and 1C(andl§e4are gﬁ“‘?t%%'ﬁ%g}g ol

i '

(210) 10 It is behe\feé tﬁ%ﬁ%&PIBSA compnsesP %%g;%vgﬁgﬁgvglg) alternating’ %uéinic and polyisobutyl

Chl or obenz fips
(210) ) (5.8) AIBN - 2,2'-azobis (2-nmethyl-pr opionitrite);
DTBP- dit erg iiiyE peroxide ; TBPB - tertbutyl peroxybenzoate 30
**NMbl ecul ar—WE'I‘ght 1300 Exanmple 16 35 A 500-m, 3-necked flask was charged
with | COg Ghuridr Prahsiorth BR&ed Spacidéi POIPPIBSAL UT € (prepar ed according to the
nmet hod of Exanple 5) which conprised 38 wei ght percent pol yPI BSA and 62
wei ght per centheUFdufidCTradfom | ijia®o DETIRN Spdcbd (vdiing la BSolwied gh @eT)censome of the
conpri sed tpaigPIB8A bopolyiery lof thie presentsioventioh andldie soing temparisen sorarids cvetegecofied pm i C.
TRey, 8g mnaiaslet MX1HTtH. iSereplesrwhode spgctiiwas by he-romiwerb pyspareskbyddissoleingzin Lelaeh 108NR he
40 mi xtagr gninefdh oil atiaxdonpeptralippsof Stppricent ty weight.Fbe FEE frequendy(frderanhydfide stirgichiyueash
After al |l osemele waremepsyred and igrecordsd in TabisdV. i hexane was added to pr ecipitate
unreact ed rml A5 Baybmseen e Taple M PIESA prasarad P fe\iama) '°P?3Ft(rt'?ﬂ'!‘%ﬁ s‘f‘ﬁé”%’é’kéne
was rermved’°wa)s§"r mﬁ%ﬁwmﬂe {HBMiNgs70%: of Anp. tgta')(” Bes ernjp'(‘é'@rm?t nfigura-
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%fx Pglr g [ ?BE%; mg%!%pﬁﬁ | Ch%fheaa;ziggé {F I S 5 yahﬁy(a
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di -tert-Dutyri- ielihgk 46 thd-tomohtohFiBsaditlSibhials it & befidvbd ﬁ.&ﬁh&erdmeaeﬁ&s @Qtduﬁ the

where the t%ﬁﬁﬁdﬂérﬁhét ROr&8M ACind SheXddrloQtdrhatifg copblfindid Hithe fResé fnvéritibd. r €d and
heat ed at 140[err] 0 for one hour. After standing at roomtenperature

overni ght, gxaspieFxture was heated to 140[err] C and 378g mal ei ¢ anhydri de

and 56. 7g of DIBP were added. The mixture was stirred and heated at

140[ err ] C frouried Téandfopm firdrared Speciva oftRolysucoisimides | owed to cool to anbi ent

t enperature overnight. The m xture was heated to 80[err] C and vacuum was 55

Spl‘l ed at 37T FoulleDTansiqripdnta®e (TTIRY) iseastra-pfjsome aicthe pabisecciniaviden ptthe presepi:iavention

i ncreased tagd 280pfsp ? COMPRHRON gOMROUNdS WargJeastded. Biamplosyere prapasad ds descrbed "Bﬁuamplﬁ

10[ er r] P& (B8ditacHikiraqyancy {prthe sycgimide iseishdloreach sarmpl és ragerded iy teble in| e

anhy dri de. oAs may be seen from Table V, MS-Th, monosuccinimide prepared from Thermal PIBSA and BS-Th,
bis-succinimide prepared from Thermal PIBSA exhibit the succinimide stretch at 1705.1 cm™ and 1707.0
cm™!, respectively. MS-Cl monosuccinimide prepared from chlorination PIBSA, PS-Cl, a polysuccinimide
prepared from chlorination PIBSA and CS-CL, a commercial succinimide prepared from chlorination PIBSA,

45 exhibit succinimide stretches at 1706.2 Cm™*, 1705.1 cm™" and 1705.1 cm™", respectively.

In contrast, the polysuccinimides of the present invention exhibit succinimide siretches between 1697
cm™! and 1703 cm™". it is believed that the characteristic frequency for the succinimide stretch is due to
the disubstitution at the 2- and 3-positions in the polysuccinimide structure, similar to the characteristic
anhydride stretch exhibited by the polyPIBSA copolymers.

60
Example G

Sequence VE Test - Sludge

55 Formulated oils containing a polysuccinimide of the present invention prepared according to Example
- 18 were tested according to the Sequence VE Engine Test Procedure (Sequence VE Test Procedure,
Seventh Draft, May 19, 1988) and evaluated for sludge. The test formulations were compared with two
industry reference oils: Reference A, a poor performing oil, and Reference B, a good performing oil. Sludge
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EP: 0 387 346 Bl Exanple 17B A 22-liter,

3-necked flask was charged with

8040g pol yi sobutene (BP Utravis gphp 3%@@4@&@09 of a pol yPI BSA/ pol ybut ene
m xture prepared according to Exanple 17A. The mi xture was heated to

109[err] C,

5

t hen 840g nul ei ¢ anhydri de and 126g DTBP were added. The

resul ti ngratingx blg ar ghaeter atei advantigepnsiarda@harally abnsitided eassing. Resuits Bre2&ulated insTabiéhe
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The m xture was then heated to
153g mal ei ¢ anhydri de and 23g
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a
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anount of water 0.5 m)
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Pol ynmeri zation To a 12-liter flask equi pped with an overhead stirrer,

heati ng®mant| e and Dean Stark trap,

the heating gas then stopped. Obtained
a pol yPI BSA TEPA pol ysucci ni m de.
aration of Pol yPI BSA TETA Pol ysuccinim de Wth a H gh Degree of

40 Exanple 20

under 45 nitrogen sweep, was added 4539

g pol yPI BSA prepared according to Exanple 5 (saponification nunber 36. 3,
nol ecul ar wei ght 6600) .
then 131.6 g triethylene tetraam ne (TETA) was added. The reaction m xture
-was heated to 165[err]C for 5 hours.
in the Bean Stark trap. The mi xture was then heated under vacuum at
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was 4589 g of product,
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55

The reaction m xture was allowed to coo
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50. about 35, 000 nol ecul ar wei ght having the follow ng characteristics:
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Results' for the Products of Exanples 2 to 15 and 1C to 5C are tabulated in

Table I1.

sol ution of produc
gel

t

A

40 Exanpl e C Det er m nat gprp 38% shdbgcul ar wei ght of The Pol yPlI BSA
Product and Degree of Polynerization 45
product was determ ned according to the follow ng procedure.
i n tetrahydrof ur aMAB&EdVi nj ected onto two 500 x 10[err]
permeation colums (ultrastyrogel) connected in series.

The nol ecul ar wei ght of the

0. 5%

The sol vent

used was 1 to 3 p¢q

rcent methanol grig dpgdtadbddiypiisdr an. (The col u

s wer e

eluted with a 1% gr—=S per et SqrutTonsS— et ahpr_r—tretranyof o Uran.)

Mol ecul®ar wei ght JasSHRPEIHGEY (by Maspameight, of FIIRFremereyd®ihps of the
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group gnd one pol (i sobut y4ene grjoup of1.3ber age| nol ecdve¥8 wei ght of 952).
Results for the prloducts ®f Exarpl es 26608 15 apd 1 CW#.15C are|tabulated in
Table 1l1. 55 22 EP 0 387 346 |B1 Ex e D Cal cul attf@® of "P|BSA Nunber"
5 The PIBSA nymber was cal cyl at ed"b4%0di vi d{ng t hd oni fi gati on number
by the percent prdduct. This gave the MBSA nlinber” W#ich is &
saponi fig cati on nurfber for> pol yPI|BSA on’20100% act i ved? is. This value is
tabulated in Tablgq Il1. | cul atled PI B gnunbe S for1 produgts of
Exanples 2 to 15 gnd 1C ahd 5C gre tabiildted in Tabl r 10 It is
bel i eved that pol yPI BSA gonprisgs a co. ymer havi ng gl ernati hg succinic
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by wei ght.
hs measur ed
BA pr epar ed
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pi ted t he

il

anhydri de stretch f« gfueqsivaiiblel 793 cnierr]. 25 PIBSA prepared according to

the chlorination

process (thtormmatTom PHBSAY—fromtie—Exxomr
pol yi sobut ene had an anhydride stretch frequency at 1785 cnierr].

[ ion conprising pol yPl BSA
?%?n%&hibited anhydride stretch

contrast,

copol ynmers of the present
(prepased according to Exanples 3 to

Par apol
I n

nmples 1C to

frequencies in t] .
5&\/\/}’" ch were prepared by FTIR Spectra of Polysuccinimides
Sample-Product of Example No. FTIR Frequency (cm™")
40 18 16975
19 N/A
20 1699.2
21 17004
22 1699.4
45 MS-Th (mono-succinimide-thermal PIBSA) 1705.1
BS-Th (bis-succinimide-chlorination PIBSA) 1707.0
MS-CI (mono-succinimide-chlorination PIBSA) 1706.2
PS-CI (polysuccinimide-chlorination PIBSA) 1705.1
CS-Cl (commercial succinimide-chlorination PIBSA) 1705.1
80 N/A = not available.
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reacting the Exxon Parapol polyisobutene (which did not conprise at |east
20 percent of the alkylvinylidene §pg8gssyg)giunder free radical conditions
exhi bited anhydride stretch absorbences in the range of 1785 to 1790
cnferr] the range for the conventional PIBSA materials. It is believed that
these differences are due to the 2, 3-dimaBt®VWi tution that is present in the
one-to-one alternating copolyners of the present invention. Exanple F 35
Fourier Tr anschIWTér_edngqug&e%Eﬁ’@*eyﬁg%émnh;@g The Four i er

Transf or m | nf r ged—=H-R)}—speect Fe—a+—Hhe steetrtnrdes—of] t he
present § nvent ijofereiRP-hl 50 of sone cohﬁ?*%’&ﬁ"%ﬁ'ﬁ%u d.
Sanpl es were prlepsedsteds described in|Exanpl €240 E aphd the &8I R freduency
for the succi ni|nréetsresdeaet ch for each ganple 18 recorded in 3able V. |[As may
be seen from TgbRetershce/dS- Th, nonosuccijni m des@r epared from her nal Hl BSA
and BS-Th, bi s-|srefelenve® de prepared fnom Thes.2ml Pl BSA exhi B2t the
succi ni de st rle o witred% BroQust df Egaviplr 8] |and 1797.0 cnf{perr], r@8pectivegy.
MS- d nopnosucci jnoikivithe6% Pogut of dxdmpian8c il or i naPon Pl BSA, PS-82, a
pol ysucci nim de prepared from chlorination PIBSA and CS-CL, a commerci al
succinim de prepared fromchlorination PIBSA, 45 exhibit succini mde
stretcheg axahp@022 Cnrierr] 1705.1 cnferr] and 1705.1 cnferr],
respectively.—Tm contrast, the polysuccinimdes of the present invention
exhi bi t  sUQwdpaiatibn@EEH}I6e (CaibomieRéanaETs TEPA Polysticthiinke @ittt High) Begres of Polymerikdtion s
believed that the characteristic frequency for the succinimde stretch is
dgeto the di subgtitet Ginbakad Bdsk biudppdd wilneh Qerhead stirem eondensaertaad pirbges linied itulve rviagl e
stTuct ur®, asdedi@7a0 g wlyPIBSACHeparedtaesordiigi to Exampledd, with 8 thigh tdedresfiriolymeiizgtidn\and he
pol yPI BSA @#5p aiolpeniar weigB(polvhuieng tail (SARSNo: fdrdc @385EMmale Eq this v gerigd 2859 Chevron T0ON
For mul at ed dilventolk Fhis aamiherghesteg &1 1290€ andsr mitreren yith s¥idng And SBA 0 TEﬁeé‘M%'r?') Was
prepar ed acddaddraridy. This ER%ﬁ'ﬁP‘bmlB 3é1§°e§t%@"ab?f<§cﬂ'ﬂi?"ﬂ "‘PBPPFHQG"E i B1ed

Engi ne TestPisBERA plyshesin ’?% p 'ﬁ“" 9'%

1988) antt 0d[IPRA3g olyene @ Waf' (pdded "?s
two indust r ypﬁq‘éarr%ﬁ ?r%? nmat uc |m|de h m ture was
Ref er ence ﬁrefgog e? ﬁ 2'?;;(’ had the |

9 or great wscg'f' pta %ﬁ%%% consf pa55| ng %"Ps ar e
t &bul at e in ‘ﬁ%’bf . ? rodu t of Wi ght Saponi fi cat i on %
Unreacte 00/%% Mol ecul ar Average Degree Exanple Product, g Value,
nmgKOH g P W . Product of Polynerization Sarrpl e 10

2 1p8paration of Ethyléne Garbonate Treated BIYTEPA Polysuccinifidie with a Low Dézrdd@PPolymerization
4.8 3 370 N A 59 39 1, 700

1.6 4 g $52 2 liter 3-necked fiflsk dquipped with an 3¥erhead stirrer, cariensor and nitrodgnaﬁéi tube was
1.3 5 #Md&B87.0 g polyPIBSA Pfdpaded according to Eatnple 17B with a % degree of poly®er@idn and 950
6.3 6 mddodlar weight polybuteh® tal (Saponification Nk 85.8, 0.38 mol)3 To this was addéd 4470g Chevron
8. L% 100N diluent oil. This was then heated to 120*C under nitrogen with stirring and 35.9 g TEPA (0.19 mol)

was added rapidly This was stirred for 4 hours at 180°C. A total of 5.9 ml water was produced. This

40 produced a bisTEPA polysuccinimide with a low degree of polymerization. Then the temperature was
lowered to 80°C and 100.32 g ethylene carbonate was added (1.14 mol). This amount was required so that
two moles of ethylene carbonate reacted with each basic nitrogen in the bisTEPA polysuccinimide. The
temperature was increased to 160 °C for 4 hours. A total of 1030.0 g of product was produced. The product
had the following properties: Alkalinity Value 14.0 mg KOH/g.

EXAMPLE 25

Preparation of Borated Bis HPA Polysuccinimide with a High Degree of Polymerization

50 To a 2 liter 3-necked flask equipped with an overhead stirrer, condensor and nitrogen inlet tube was
added 864.0 g polyPIBSA made in a manner similar to Example 35, with a high degree of polymerization
and 950 molecular weight polybutene tail (Saponification No. 49.0, 0.38 mol). To this was added 121 g
Chevron 100N diluent oil. This was then heated to 140°C under nitrogen with stirring and 52.3 g HPA (0.18
mol) was added rapidly. This was stirred for 4 hours at 170°C. A total of 7.5 ml water was produced. This
56 produced a bisHPA polysuccinimide with a high degree of polymerizatton. Then the temperature was
lowered to 65°C and 50 ml water and 27.09 g boric acid (0.44 mol) was added. This was heated at reflux
(102°C) for 2 hours, then the water was removed by distillation. The temperature was then increased to
171 *C for 2.5 hours. Then the product was decanted. The product had the following properties: Acid No. =

27



15- 7 365t 43. 3 57 43 11, 000

10.5 8 357 78. 3 60 1,400
1.3 9 364 78. 4 EP 0387 32%§1 53 1, 200

1.1 10 361 79.8 39 58 1, 300
1.2 11 2.30 mg ROH/g; %N = 1.68%;3&Botbn = 0.53; and vidabsity at 100°C =3D14 x 10~5m%s (1019Q&Y) It is
1.8 20 anticifaled that this borafé8 product will have 38préved wear properties35 65

8, 000 5.7 13 3, 605 80. 3 35 57
1, 350 EXAMPLE 26 . 3 14 5, 465 N A 33 65
3,300 & 3.1 15 10, 462 N A 35 63
12, 000 Preparation qgf Boyateqd Bis TEPA Polysycginimide with a Loy Degree of Polymerizatipp 11
900 0.9 25 2C .. 68t N A N/

N A To go\hter 3-necked fl equi ;@d with an over stirrer, oonden arg nitrogen inlet t% was
34 adde g polysuccinimidaeyl{ogm i en heated to 503 % der nitrogen with rlng

ple 46. This wi
34 10 and water and 28.2 g Eﬂéa id(0.45 mol) was % . This was then d at reflux (102‘ or 2
for 1.

32 hours n the water was distilisd and mpse was incr to
—f of 519 of roducc)ys Ep 6 hgﬁc fﬁ%@t{%& Qtses
rom up 5155 91} E%&%\ k(l A 61 a his,
cul ar

Product o orSASTHuE: wilfl ugmee;, _00 Aver age i Acti ve
Materi gy 2 5, 000 3
N A EXAMPLES 271036 1, 700 4 136
1,350 5 101 6, 600 10
6 : Table VIl includb2 the results from additional preparation8 ofl fiilyPIBSA that were carried out using &1
11, @00 8 basic synthetic procedure outhri®dl in Examples 1 and 2. Table VI listslthelf@éctddts, reaction temperature,
14 20 time and solvent and free fadi@d (nitidOr used as well as the weight of drB&ict and the saponification value.
1, 300 15 11 112
1,900 12 61 8, 000 13
141 1,350 14 N A
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20: ' 1C 219 900
2C N A EPo03s7346B1 VA 3C 287
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295 950 26 N A = Not Avail abl e *Incl udes

cidinitiator, where used. 30 35 40 46 60 55 25
| R Spectra of Pol yPI BSA 5

base titration of benzoic
EP 0 387 346 Bl TABLE Igv

Sanpl e- Product of I\/bj ecill ar wei ght FTI R Frequency (cr‘r{ err]) Exanple
No. 2 Te 1779 7 3 3 1, 700
1781.2 45 CANBSH & A C 17d2.8 9 3
5 6, 60(§ >0 1778.1 6 9, 100
1777.3 7 & 11,000 1775.8 8
1, 400 1v81.&1 9 1, 200 1782. 8
15 0 o1 1, 300 1782.8 11
1,900 1888.4 12 - v QS 8,R00 8 & 1778.1
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a VA = not available. TABLE V 35 FTIR Spectra of Pol ysuccini m des

Sanpl e- Product of Exanpl e No. Epoﬁlsﬁ?eﬁﬁequency (crr[ err]) 40

18 1697.5 19 .2 21 1700. 4
22 1699. 4 45 I\/S— Th (rmono- SUCCI n| m de t hermal Pl BSA)
1705.1 BS-Th (bis-succinim de-cljorination PlBSA) 1707.0 Ms5-C
(mono-succi ni m de-chl orinati 5n BSA) 1706.2 PS-C

(pol ysucci ni m de-chl orinati PE SA) 1705.1 CS-d (comerci al
succi ni m de-chl orination Pl B$A 1705. 1,50 N A = not

avail afl e. 26 EP 0 387 34%-B%| TABLE 7 Sequence VE Engi ne Test Results -
Sl udge 5 Sanmpl e 0. 1§ >.8 Rocker Cover Sl udge
Aver age Engi ne Sl udge Refereﬁce 1.2

3.8 Reference A 1.6 3.3
Reference B o ° %. 6 ~ 8.9 Reference
B ‘ £g4 8 8 R 9.2 10 Gl with
3% Product of Exanple 18 o 892w ~ © 9.3 Gl with 6%
Product of Exanple 18 > o 9.2 15 EXAMPLE 23

Preparation of Ethyl ene Carbogaipe Tr eat ed Bis TEPA Pol ysuccinimde with a
Hi gh Degree of Polynerizati ongTH|as2 |i&r 3@nhecked flask equi pped with an
overhead stirrer, condensor afid hitrogen inlet tube was 20 added 677.0 g
pol yPI BSA, prepared according to Exanple 33, with a high degree of

pol yneri zation and 950 nol eculgay,| wei ght pol ybutene tail (SAP No. 64.4,

0(389 nmol). To this was added / g Chegyon OON diluent oil. This was then
heated2e o 120 [err] C~under nitrogen with stirring and 36.7 g TEPA (0. 194
nol ) was added rapi dl Thi s \&as stirred for 4ghours at 160 [err] C. A
total of 5. 8m water Bas pr odusoe . TRi s&@Boduc®d a bi sTEPA pol ysucci ni m de
with a high degree ofgpol ymerlu i @no T% t B2t enperature was | owered to
80[err] C 25 and 102843 g et n& Qa at & Yas added (1.16 m)l) Thi s
anount *has required s*e t hat tvvo nol es of ethylene carbonate reacted with

each basic nitrogen il the bis A°po| ygucci @ m de. The tenperature was
increased to 160[err] for 4 hou sE At@al @& 1004.51 g ¢f product was

produced. The product8had thegf.af | uinggnLop&rii es: Aci d . = 0.08 ny

K g; 9N = 1.23% AR I|n|ty> ug g 1£3s @BKOH g; and i scosity at 1000
C = 901.2 x 10-6 njer¥ (901.3 Stﬁ.n aa S8 3
- o o ~
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EXAMPLES 37 to 48

56
Table VIl includes the results from additional preparations of polysuccinimides that were carried out

using the basic synthetic procedure outlined in Examples 18-22. Table Vil lists the polyPIBSA used, the
amount of diluent oil added, the polyamine used, the calculated charge mol ratio (CMR), the weight of final
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30: EXAMPLE 24 Preparation of Ethylene Carbonate Treated Bis TEPA
Pol ysuccinim de with a Low Degree cgpfg&dymrégati on 35 To a 2 liter
3-necked fl ask equi pped with an overhead stirrer, condensor and nitrogen
inlet tube was added 497.0 g pol yPI BSA prepared according to Exanple 17B
w th a | owpthaan, ave vater potinced: mndzthé 2e0in and 950 nol ecul ar wei ght pol ybut ene
tail (Saponification No. 85.8, 0.38 nol). To this was added 447 g Chevron
100N diluent oil.This was then heated to 120[err] C under nitrogen with
stirring and 35.9]g TEPA (0.19 nol) was added rapidly This was stirredgfor
4 hours @&t 160] ] C Atgtal gf 5.9 mM water,was produced. Ehis 40g =
produced a bis polgysucgi ni mide Wit h aml ow @egreg of @ol yneyi zat i ik
Then the tenpergi@ire was |owere® to 80[ert] C &nd 100.327g ethylene & o
carbonate was adfgd (1.14 nol). This anount was required so that twognples
of et hyligne carbonate reacted with each basic nitrogen in the bi sSTEPA @
pol ysuccini m de. The tenperature was increased to 160 [err]C for 4 h8ugs. A
total of 1030.0 gjof grodugt wag progucedgyt Theprodfict hZd thg fol | oy $g
properties: Al kaBnity; Val e 14,0 nggKOH g 45 FEXAMBLE 2§ Preparati off Bf
Borated Bis HPA Pdl ysuccininide with a Hi gh Degree of Polynerizati ona5®
To a 2 ljster 3-necked flask equi pped with an overhead stirrer, conde3§§)r
and nitrogen inlefy tube was added 864.0 g pol yPIBSA made in a nmannerd J
similar to Exanpl®} 35, with a high degree of polymerization and 950 o ”
nmol ecul ar wei ght Eol ybuten® tail (Saponification No. 49.0, 0.88 nol)* o
thi g was added 124 evr 1 dig ueng oi | 8 Thi § was@ hengheat edHtH
140[ err]2eC under"g%rgen g]th %Ji\lrrghg agj 52% g BPA (& 19 MHbl) wal Rdded
rapidly. This was.|stirred for 4 hours at 170 [err] C. A total of 7.5%®
wat er was producéfl. This 55 produced a bi sHPA pol ysuccinimde with
degree of polynerizatton. Then the tenperature was lowered to 65 C a
m water and 27.09 g lgooricnacid 0.44 nol ) wasgadded, This wag, heate
reflux (%02[err] gt) fQ 2 Rpursgtheg the yaters was J enoyed by
distillatiom| The tenperature was then increased to 171 [err]C for 2
hours. Then®jhe pyoduct was decanted. The product had the follow ng
properties: Bcid . =27 EP O 387 346 Bl 2.30 ng KOH g; 9% = 1.6
9Raron =,0. F/f; amy viscosity at 100C = 1014~ [efd] (014 &st) K is
antici patedthat $ais b@ at e product & |1 fave Cpr oVied waiar  pfoper
o]

pol
>p

thes
tqnéﬁ

i gh
50
t

4
)D:aggg:dééo

S.

LFS

ot . . * o o .
EXAVPLE 26 5 PrefgiFatipg offfordigd B8 TEPR PE vsucepni e @ gh a
Degree of Pol ynermzat imr Td< 2 2 & M e S« né&Eked ¢ Masi® equithped Bt h a
overhead stirrer,@icondensor and nitrogen inlet tube was added 500 g
pol ysuccssni m de from Exanple 46. This was then heated to 50 [err] C whder
nitrogen with stirging 10 and 50 mM water and 28.2 g boric acid (0.4% @ol)
\gk

s added. Thi s§wais~t®en heated at reflux'_(102 (@) f'gr Zﬁours. Then:,t e

(36-25

(18.

1

er was di stiB@EofF, afd th&dtemberat @e inGeasdd tog65 [er@ B C
for 1.5 hours. & tlotal™of 537.0 g of produet was produce The produgt —=had
the foll®w ng properties: % = 1.24; viscosity at 100 C = 312.5 x [e®P
(312.5 GCst); AcidgNo. = 24.3 and %8B = 1.01% It is anticipated that thigs
borat ed product wg] | @ve igrpr ovfd vwear prﬁ?f”ﬁ?f- 45 %%
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EXAMPLES 27 to 36 Table VI

includes the results from additi onal

preparations of pol yPlIBSA that Weﬁﬁgﬁﬁﬁ@h€g1°Ut using the basic synthetic
2. Ta

procedure outlined in Exanples 1 an

reaction tenperature,

as well as the weight of product an
45 50 55 28 EP O 387 346 Bl [err
includes the results from additi

20 tinme and solvent and free radical

le VI| lists the reactants,

initiator used

d the saponification value. 25 30 35 40
EP O 387 346 Bl [err] Table VIII
prepar aji ons,of pol ysuccinim des that

were carried out using the basic®=sgnt helic proceqyre outlined in Exanples
18-22. STable VIII lists the pol y®& 85A UBed, the ampunt of diluent oil
added, the pol yam ne used, the cal®ulated charge nol ratio (CVMR), the
EP 0387346 B1l| product, the water produced, and the
OUN. [err] 55 31 [err] EP O 387 346 Bl [err]

wei ght of final 30
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EP-0 387 346 Bl EXAMPLE 49 Viton Seal Swell Test 5 Sone | ubricating oil
addi tives have been identified as bgp gs'fjﬂeeﬁ?” ous to fluoroel astoners
such as Viton that are currently used as gasket materials in autonobile
engi nes.. European engi ne buil ders have now pl aced fl uoroel ast oner seal
tests intOMMngi ne oil specifications. One such test is the Vol kswagen
VWB334 (Septenber 1987) Seal Swell Test. This procedure is described in the
Third Synpdﬁ@ﬂﬁﬁalﬁwﬂlﬁ@StEuropean Coordi nation Council (CEC) 1989 in an
article entit]ed "Engine and Bench Aging Effects on the 10 Conpatibility
of FI uor bel astWieepkticating 9il pedifiverohasp jbeen igantifiod as Geing\delpterions & fiwardeldston@rs Dommey
of Anpco PéfPl &mc HiRy Pﬁ?é ¢a3¥Ab MAtgrials iy, autamebieonginese Byrepepnenging butldershayp now

Swel | Test \/%%! "é er aé Iy °’l§1“° il tsB?F'f'P?t'é’l‘ﬁ One sushiy R (is the \plkswagen
Conpany whi pé’éﬁ C%’:% Q

Eduraﬁj °f£9°4’ & the TBirdeRymposim efthe ng

test oil  t _ d"@% fg?@l‘%g Effects on the
anti oxi d’gnE % (?exw'l rrp OV S armis @ C. ney of Amoco

tenperatureofelﬁ@, Eé@r%\ﬁ a T od WF{iton 90 eoar%we
was siml arPrJdQI; mﬁ%%?g vrvnere Qéﬁf S‘k sh %i&%tﬁ g%mm@ {re%t o?l trr:;??:oni}ed

8d1
Proper t y- Elsi®mimidef didpbidaht, bherbdsed B & n@ antioWaint HaViddss Enﬁ&ei 3&5@ 1€ at a bath
conpar edst Genipatuf0dt 1S0ICTbrY 98 Hé&\ﬁmﬁa rsiBf & The FRfIERN %%céhﬂre siftiilar I\V Ibl
sanpl es werre Stahdard TesbMethddoer Rubbek PAdped)-Eifebtiof Li@ds, Chrimeréil SuddinPiid Jlép%an'tloswkéw
pr ocedur es conparddae thb polystiddiflithiddsr Brésent Maniplosl471amatas.ab NrRdh shiaplod IO Mbn subjected
Proper ti es 19 analfsingituair. terisiecprapedipeusing @ focduads siviltircto WO DA £XB7V8knGar okt MelhBd 1
1R0/ per centRultiepRrgearties iin Tepgon. [fiar prepsttios thalnwpes merstredeérb eracking an (EDIpee olBfjaticht
change %A @preeny ahangs inatendiie stingthi and percent change imislbiigatidneat \WABR 3d atatancB\witihl the
Test requi Sal Spk Testroguirements: Ehestagyitiarp shoWall Teblb . The data in Table | X
denonst r at s 'Ehﬂ&f‘ta t“h"@b &f Jamopsiiates fhpidae ealysyocinimidecof Examplediz @essedhibe VitanSeal Swell
Swel | Test }B"WP'T 'e‘ﬂ‘efeéﬁlﬁp copmarciabljs-sugeinimiganiailpd; jAlthough the polysuc-

bi s- sucgj n| ﬁ %E?F}ﬂé -0.13pernitrpgeclevs. itmedommpdbetier igjthis
not pass°t M °n°°f"c5'£°f°'a fono U"‘?S(% f P1gyemegeRlPEl, it performed better in
this 25 test than the commercial nono '% I mde at the 0.12% ni trogen

| evel . TABLE | X VI TON SEAL SWELL TEST m Ts[err] [err]

[err] 9N Conmer ci al FeResHcc-pi-r-de =54 =43 Yes 0 12
Pslysucgpni m de, Exanplle 48 - 49/ITON SFEAL SWEEE TESTD. 13 Conmer ki al
bi s-succinimde -29 -23 0. 07 35 1
Pol ysucci ni m de, Exarrp. N%ample J\Ls'; EPO. O?’sp 1595?:Nng limt
20 25 No 'Tensile $ fcﬁ' %@?P&ﬁg’@‘dQEl o$fgit146n Y&§ pr0d8k| % change 40
~ 3Cracks, yes or no at | 50394 Yasi 5 0dBahpl e shows t hat
after the copol yner of E‘ "°?' '8 i onzq B[y, | ¥ epct ed
pol ybut ene can be react c IEé(? S Hhyldr lsd, éé R n{ OR&r pral process.
P BSA. Pol yPI BSA prepate & rmnnm sinil 3% { 2240 b 178 havi ng a

Seﬁoonlflcatlon No. of 86Twa®3tr¢mthqedlan® a reactor and heated to 204 [err] C
A nol ar equi val ent of méFlengetionthiyrenki%lehagge3. 3 g), relative to unreacted
non-vi ny#i dene pol ybut ed€rackizyes areati 28%¢longationi xt ure heated to 232 C and
held at this tenperature for 4 hours. The tenperature was reduced to

210[err] C and the pressure was reduced to 946 x
' EXAMPLE 50

45
This example shows that after the copolymer of the present invention is formed, unreacted polybutene

can be reacted with malsic anhydride to form thermal process PIBSA.
PolyPIBSA prepared in a manner similar to Example 17B having a Saponification No. of 86 was
charged to a reactor and heated to 204°C. A molar equivalent of maleic anhydride (43.3 g), relative to
50 unreacted non-vinylidene polybutene, was added and the mixture heated to 232°C and held at this
temperature for 4 hours. The temperature was reduced to 210°C and the pressure was reduced to 946 x
. 10?Pa (28 inches of mercury). The reduced pressure and temperature was maintained for one hour. Then
the mixture was filtered. The product had a Saponification No. of 88.

55 Claims

1. A copolymer of an unsaturated acidic reactant and a high molecular weight alkylvinylidene olefin having
a sufficient number of carbon atoms such that the resulting copolymer is soluble in lubricating oil and
said copolymer having the general formula

a3



10[err] Pa (28 inches of nercury). The reduced pressure and te
mai nt ai ned for one hour. Then the xture was filtered. The p?ﬁmﬂ”mla"@ || I”“I
Saponi fication No. of 88. Cains 93870\3%%Bbl ymer of an unsatura aClu *
reactant and a high nol ecul ar wei ght al kyl vinylidene ol efin having a

suf fici engxAmpiigege of carbon atons such that the resulting copolynmer is

soluble imTubricating oil and said copol yner having the general fornmula 33

EP 0 387 ifta sBd sesith2LE 49 Viton Seal Swell Test 5 Some | ubricating oil

addi ti ves have been identified as being deleterious to fluoroel astoners

such as Vi t Gomb hubkicating oiC additiestt haye Beediderifigioaskining NdaleRFious| ts fllidloskistomeB Ruteas

engi nes. Yiendh@tam coreyiiiesed as gadikat matedalscin adtomngliiia srethes. IEuopeaa loagiiebuildersSiagé now

t est's i nt plage dlueroelantimee sexl |testspiptoi their erigine nall. spéiiEations MOreesich itest ishibe Wokévegargen
WWB334 ( S¥YE®dH{Sententher7 1980:8aal Syl TestT @k profédur ip dessdihdrie tesThitd Sympdsiaeh ofrthet he

Thi rd SynféereamCeardingtien Conglh(©ER) 1998 ririamarticie pntittesl TRnpine angRdnchy 8gigg Eifectgren the

articl é" eHeTRafibifly of-f ?’Hﬂa%'sB@ﬂ’cﬁngAﬁl ‘Pf!j EVfQ!chWoHa'l"ﬁé"q' g CCB?M'&Y |°b|A{“Pw

of FI uorog‘? v P’Hp

of Ampco 25 ?f Vt?IB a"‘e’
~Swel | Tejgug ;gg%?np %ﬂt’ ov%rba ?g EP @g %E
Corrpany J‘? atmro$1&ﬂ§£{fd5H rJon#I gﬁ%% edure was arto ng
test off Bl Priter A ERRES L6 .@Is 'f& lswee
ant i oXi dagdmpadd 10/t BSpdubdinichiBEACof pheldt E)\éﬁfplega'} Qﬁd 4% fhe |t0|‘fil

of 150 [ eforahalfeid &%heft thRile WPertibs BEgSIr&8durds Emilard RREAST] W@Jaﬁ §ta9(§aﬁp M@lhc\(éﬁﬁr
simlar tRuberTiblehiéd in TeRsis. INSIosbribs Hat Wb Raskufed weldpRRig &Ir120 Bérboht Sibgetich, Of
Li qui dgo fevcenetibhgd inStelsilé Birdhigheandi feRBhtSehakge WRIdAgHIATREbBAk, D adchi@ance with the
pol ysucci vwa3adSsal GvelpTeas @irekdrasI The®sulté aRdHowhdn TddaxVi t on sanpl es were then
subj ect ed t Ghadaa ipsllable 3 danfvestiatel ¢hasthé polysucHnimitie efExarsplé| @7 pdsORIGhk IViDA S84l SwhIRT

t o ASTM Dliesp aiBffie 8t0A¥%raye tesdl. Wisrdas chef comnitudish bis-sbucinjddet faiesi. Althodghnthe eolysudhe
propert i egnimidatof meamplord8atidinat dassdhecViton desk atrttp €.13%. Riffogse levelnit perfooneybiteitterrin tHR0
per cenes clestipe tharommersial mongpyceinigide ahihel 042% oitragendevalnge i n el ongati on at
break, in accordance with the VWB334 Seal Swell| Test requirenents. The
results are shown in Table | X. The dat®8LE™Xfabl e | X denpnstrates that the

pol ysucci ni mi de of Exi.mﬂ_LA_Z_Q.aSﬁid_l_hu_t&nﬁa.l_&AMSt at the 0.07%
ni troggon | evel , wheregs the conmrevitomSEAL swewckEsmi mi de fail gd. Al though the
ol ysuC- cinimde of [EXampre [g—Tor_p e VT TOIT It at the 0.13%
Ircl)i t?/ogen | evel , it pe.-f_o-EB%d_%.gwag ln th Sﬁ% %Fe :'ré)'% A§Z$ e commerci al
nonosucci ni m de at t h¢ ®mitRediahinonosgpeinimidey ¢| -54 TTABISE| [Yxs 300.12
VI TON SEAL SWELL TEST | Selypiceinimide, Example 48[ ¢r 49 | -3%f Yps | P& N
Comrer g§ al nonosucci ni fiom@ercial Bgsuccinimitle 29 | @319 Noo| y 80T di ni i de,
Exanpl e 48 -49 - pdolysuggaimidepExgnpledfimprdf 4 i § MudcPAT fide -29  -23
No 0.07 35 passing limit Pol ysucti*RP i 8 | Meanple 47  -15 -17
No 0. 07 passing | i m'Tensile strength % change 20 25  No
2Elongation to break % change
40 3Cracks, yes or no at 120% elongation

EXAMPLE 50

This example shows that after the copolymer of the present invention is formed, unreacted polybutens
can be reacted with maleic anhydride to form thermal process PIBSA.

PolyPIBSA prepared in a manner similar to Example 17B having a Saponification No. of 86 was
charged to a reactor and heated to 204°C. A molar equivalent of maleic anhydride (43.3 g), relative to
unreacted non-vinylidene polybutens, was added and the mixture heated to 232°C and held at this
temperature for 4 hours. The temperature was reduced to 210°C and the pressure was reduced to 948 x
10?Pa (28 inches of mercury). The reduced pressure and temperature was maintained for one hour. Then
the mixture was filtered. The product had a Saponification No. of 88.
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1. A copolymer of an unsaturated acidic reactant and a high molscular weight alkylvinylidene olefin having
a sufficient number of carbon atoms such that the resuiting copolymer is soluble in lubricating oil and
said copolymer having the general formula
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~[err] Tensil e strength % change 2El ongation to break % change 40

3Cracks, yes or no at 120% el ongatgpgssrPfld 50 This exanpl euiﬂwm““““””“‘
after the copolymer of the present invention is formed, unrea c L M 5 *
pol ybut ene can be reacted with mal eic anhydride to formthermal process

PI BSA. Pol yPI BSA prepared in a manper simlar to,Exanple 17B having a
Saponi fication No. of 86 was chargad(ﬁ,oza, reactor and heated to 204[err]C

A nol ar equi val ent of mal ei c anhydfi £ (A3.3 @), |relative to 50 wunreacted
non-vinyl i dene pol ybutene, was addpgl.@ncctgiq mgxtjure heated to 232 C and
hel d at®this tenperature for 4 houfs.|The tqr?pqr‘ature was reduced to 210
[err] C and the pressure was reduchd ¢-Qle.cx—cedr]-Pa (28 inches of

mercury). The reduced pressure and{tenperatyre{wgs mai ntai ned for one hour.
Then the mxture was filtered. The|product RgdRg|Saponification No. of 88.
Clainms 25 1. A copolyner of an unsaturated acidie€Preactant and a high

nol ecul ar wei ght al kyl vi nyl i dene ol efin having a sufficient nunber of

~carbon at OUBwtﬁbbW%tz'taPeeinﬁéﬁ%gy%le&Q@J) o' grd %l.su b, Lo et 2k B9
0P| and sai GakeR RéyeihErre B2Y 1dRd ol m&edaﬁfdafe r&fpra’tgn(? ﬂ.ﬁan@ng ,351%1% 10
[err] wher ei g b&écieh dMChybiBhdn] loRéruiky N GRS 8dEBbA Aforﬁ@ma#gﬁdn&écmm Wit Byl
consi stiNg Obherefd bither(R1 &riAVHEX aréhifdédgeR land a6t HaQEE RIS 10@érSalkyOanki Ihd &hdMisPhigh
succi ni ¢ anhyélécuRlewgigho pélyalidpl, bISROER Fr aré) hRirdgen andodnd o1 afdR2 iRbweNalkyRéhdahe
- sel ect ed fr osthel jsthigh grfdculdrwveiglit palvdikd. of 1 to 6 carbon atons and high
nol ecul ar wei ght pol yal kyl, 15 wherein either RL and R2 are hydrogen
and /one o RScapnigimédiciosdingdevaaimal whgleinaaid ubsataratstl laddic reactdnt i§lof thefoeauld: ar  wei ght
polyal kgl , or R3 and R4 are hydrogen and one of RlL and R2 is |ower alkyl
and the other is high nolecular wei ght polyallgyl. 2. A copol yner according
to claim1 wherein said unsaturated fcidic regctant is of the fornula: 20
[err] 25 wherein X and X are each Xrrdiferrddi#-iCrXsel ected fromthe group
consisting of -CH, -d, -0-lower alkyl and when taken together, X and X are
©)|

Z0-. 3.5 copol yrer according. o .clai aving an avera eqree  of
ol yreer i zat i‘%ﬁ:&n ﬂd%iamsr?ﬁgg s 390 BB AT SRR 151 b Crpr e
wherei n sai o 0I"eT| N hag an’ averaag gn')l ecul ar wei ght of 500 to 5000. 5. A

copol yner aac&aquly@a Jo&r&.lge@ Bhith Zgﬂﬁnﬁﬁin@v 'J&@L&&?@.ﬁa&u&% xieagn aRe- 35 6.

A\cgpol ynmer according to clarm ving an average  degree of. po y_m's_rization
of 1.5 104104 o&oiyﬁe&@&%iﬁﬁﬁ@&laiﬁgscvﬁrggln%gd Betia\:ﬁ{aéhm\ﬁra&@ﬁ&@du@r wéldntlordeé ﬁl: 5800.

reactant conprises maleic anhydride. copol ynmer according to claim?7
2@86 ei n sai da pspblyinérQlastrdiigto Bam 4orherdiGhid GBI 1D béissb@snoVei ght of 900 40 to

35 6. A copolymer according to claim 5 having an average degree of polymerization of 1.5 to 10.
\\J 7. A copolymer according to claim 6 wherein said acidic reactant comprises maleic anhydride.

8. A copolymer according to claim 7 wherein said polyisobutene has an average molecular weight of 900
40 to 2500.

9. A copolymer according to claim 8 wherein Said alkylvinylidene isomer is methylvinylidene.

50
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9. ‘A copol ymer according to claim8 wherein Said al kyl vinyli [ ' _
et hyl vi nyl i dene. 45 50 55 34  EPgP o387 38¢B151 10. A copol $M“,Fﬂmmﬂ,ﬂ”m |
formula: 15 ' *erF er eish '«
nis 1 or greater, and Rl, R2, R3 and R4 are selected from hydrogen, |ower
al kyl of 1 10p Agopaiwnisoef thetformmlaand hi gh nol ecul ar wei ght pol yal kyl, wherein
either RL and R2 are hydrogen and one of 20 R3 and R4 is | ower alkyl
and the other is high nolecul ar weight polyal kyl, or R3 and R4 are hydrogen
and one of R1 and R2 is |lower alkyl and the other is phigh nolecul ar wei ght
pol yal kyl®. 11. A copol yner accord|ng to claim10 wherbin said high

nmol ecul ar wei ght pol yal kyl conpri kes g polgyi sgbutyl gfoup of at |east 50
carbon atons. 25 12. A copolynmer faccor§y cRai nr wherein said

pol yi sobutyl group has an average i ght pT{500 to 5000. 13. A
copol ynmeg, according to clai m 12w Ly+s yl group has an

aver age nol ecul ar wei ght of 30 900 to 2500. 114. | Al copol ynmer accordi ng
to claim13 wherein having an avefage degree of Rpol§gerization of 1.1 to
20. 15. A copolyner according to ¢laim14 wherein sai @ |ower alkyl is

met hyl. 35 16. A product according to claiml prepared by the process which
conprises reacting a high nol ecul ar wei ght al kyl vi nyl {dene ol efin wherein
sai d high nol ecul ar wei ght olefin has a sufficient nunber of carbon atons
that said product is soluble in lubricating oil with an unsaturated acidic
react ant in t whergip adehoe gedteraard Rie RRoRA and|R4i ané sdlegted from4Qdrogen, idwepratkgLet tf to 6
prepared as i garbncalomscane Sigh mpleeulan weight Golyaiier whereie sither RinandtR2raset hydrogeni auil one of
reactant 24 s ofR3@pbRY isiener alkyl gnd the other is high malecplarn wejghtprielisylror 3 nd| RX argrhidregenh
i ndependent | y 22418 ot Bijand 3,45 Ipwrs alkyl aarihe. eihes isdiighmpplegylar wejght polgalkyl. 0- | ower

al kyl 50 nd when taken together, X and X are -0-. 18. A product.
prepared as'h 2‘ I?fg%y ProResY ""‘1)1to %t’ gr? wheRinesaid Kl solecyiargweight palyglivh comprisem e
“olefin hgs an PRYEPHY OB oL (AP A0 RIPYMOMSt 500 to 5000. 55 19. A product

by gpared @ A g%mg 06:53g & calth 7 Moo 4 HoffisdbufPlrbp heObh SB G hoicthiar Wi o

W 13. A copolymer according to claim 12 wherein said polyisobutyl group has an average molecular weight of
30 900 to 2500. '

14. A copolymer according to claim 13 wherein having an average degree of polymerization of 1.1 to 20.

16. A copolymer according to claim 14 wherein said lower alkyl is methyl.

35
16. A product according to claim 1 prepared by the process which comprises reacting a high molecular
L weight alkylvinylidene olefin wherein said high molecular weight olefin has a sufficient number of
S carbon atoms that said product is soluble in lubricating oil with an unsaturated acidic reactant in the
presence of a free radical initiator.
40
17. A product prepared as in the process of claim 16 wherein said unsaturated acidic reactant is of the
formula:
0 o]
45
! A
X-C-HC = CH-C-X*
wherein X and X' are each independently selected from the group consisting of -OH, -Cl, -O-lower alkyl
50 and when taken together, X and X' are -O-.

18. A product prepared as in the process of claim 17 whersin said high molecular weight olefin has a
average molecular weight of 500 to 5000. :

56 19. A product prepared as in the process of claim 18 wherein said high molecular weight olefin is
polyisobutene.
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EP:0 387 346 Bl 20. A product prepared as in the process of cl ﬂmm‘jm

an average degree of polynerizati gp ¢ds7lasggio 10. 21. A product 1"”2}"””"‘
in the process of claim20 wherein said acidic reactant is malei'c anhydr#
and 5 sai d al kyl vinylidene isonmer is nethylvinylidene. 22. A copolyner
accor di ng29-A prbduchiprdpared agin te precessf claimct¥chaving @y dveragecdegneé picolythedzaiionioh.8 to
anhydri de st¥etch in the range of 1775cm1 to 1784cm 1 as neasured by

i nfrared s ectroscopy. 10 23. A polysuccinimde prepared by reacting a
copol yner 24 BP ORatpd @6 kj the Arocess ¢fyclain 3 whereln g5l pidigirenetant s melgic anhvdridagnd one
basi ¢ rfi t r ol 2™ "d?ﬁ'“%erb%T?WEM'q‘ﬂ‘% de according to claim 23 having a
character| c |nfrared S tretch in Ihe range o 97cnferr
1703cn{ er%f éi'e % W h‘w Fé’a SPV&J 95'% ‘E}gg“ Bareggsuccﬂ'wp‘sf’g%n%ieﬁp}ﬂ de
according to ci T oo 3 MeaTuRd Ry e BRPY to 12 anine

ni trog yS .
accord?ﬂgﬁéﬁfgﬁ&m E‘j@g‘& eﬁ%{zﬂ"dﬁé’ e scping 8 S ACEEES Wofh FRpgmne
wherein 20 i's a ene 0 to 6 carbon atons and p is an integer

from1 tosg.a aaysu&.mha/a&s@h@ hdTbiGiR SCRIG! 2 BarbQorishiciihre2Csuliiinia Budtdhin qmr ge
nol e rati o Ghngd@t 16870nTe 10l 1P0TRME Cds hoasubddDy iffraled speirssbopyer 1S from1l to 0.1
25 28.15 A pol ysucci ni mde according to claim26 wherein the charge m)l e
rati o of p®&lA polysuecidinides Beeoiding Go CJ4iMLE3SwheRbinCsaRIOpYaRIne ihas ok 2 1892 afvineQiifdgennd
of the for mdtems ad@fr¢ne R itd 40wdasboreatomss i S one or greater, Amhas fromO to 10
amne nitrogen atons and from2 to 40 carbon atons: 50 and R1, R2, R3
and /R4 ar &6-Sepalusuasitinfidecacedndingr to gleim, 25| wharein saitl Rgiyamirfe has the fofnutaINSYNHsHWBreim d
hi gh méf ecul s alpdengief 2 9@ cpcok gtbms god @rieaninteger frem 1 R16.and R2 are hydrogen and
one of R3 _and R4 is |ower alkyl and the other is high nolecular weight

pol yal kyl 2t P%ﬂ%ﬁtﬂ"@zﬁc@%ﬂm B vherRia therrbaret mela fag?]ef privamiae tp gygsinic gronps
and the ot hef c‘?pg'y'ﬁ?'dﬁf’%f B ar wei ght polyalkyl; and R5 and R6 are

toget et 2 X eI soocifio Bl s o Aol e arebge s n
conmpound accordr kﬁ/ %0 cI aim 29 wherein said high nol ecul ar wei ght pol yal kyl

conpri sesag PG b&glgpﬁ,grongﬁé)up of at | east 50 carbon atons. 36 31. A
conmpound accor ng to clalm 30 wherein said polyisobutyl group has an

aker agg, nol ecul ar wei ght of 500 to 5000. 32. A conpound according to claim

31 wherein Amhas the formula -[(ZNH) pZ']- wherein X and Z' are 5
i ndependently al kylene of from2 to &Rgcarlmgn atons gnd p is an integer from
1 to 6, and R5 and R6 are hydrogen. 33\ & conpound gccording to claim 32
havi ng an average degree of pol ynerizat il*lbn of 1.1 tq 20.
35
Am
N O N_ O
A A
“ c—¢
[
Ry B3
e n
\ P

wherein n is one or greater, Am has from 0 to 10 amine nitrogen atoms and from 2 to 40 carbon atoms:
50 and R1, R2, R3 and R4 are selected from hydrogen, lower alkyl of 1 to 6 carbon atoms and high

molecular weight polyalkyl; wherein either R1 and R2 are hydrogen and one of R3 and R4 is lower alkyl

and the other is high molecular weight polyalkyl, or R3 and R4 are hydrogen and one of R1 and R2 is

lower alkyl and the other is high molecular weight polyalkyl; and R5 and R6 are independently

hydrogen, lower alkyl of 1 to 6 carbon atoms, phenyl or taken together are alkylene of 3 to 6 carbon
55 atoms to give a ring.

30. A compound according to claim 29 wherein said high molecular weight polyalkyl comprises a
polyisobutyl group of at least 50 carbon atoms.
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| 0-34. A conpound according-to claim 33 wherein said polyiso :
an average nol ecul ar wei ght of 900 g@g g&ﬁ%s BpP- A conpound aﬁg‘“ﬂ'"ﬂﬂmmmjmm :
claim 34 wherein said |lower alkyl is nmethyl. 15 36. A conpound aeccordimg s 0 *
clai m 35 having an average degree of polynerization of 1.5 to 10. 37. A
conpound a@a.0A donyspuiidoactdrdingto 3im/d0ewheiein szid polylsoButyl@¥oap Rishiyiladinaye Aidvtbeyar iwdight,of 3

or 4. 38. A ra0odesaopol ysucci ni m de conprising units selected from20 A

B[[err] 40 wherein Amis a linking group having fromO to 10 am ne

ni t rogen at3@n8 camppund ageprding do dgmcH rvihersingdno es thformylp -[(ZNB)pZIR4wherRin Z aRpZ’ are

R3', R4'§ R1"indgrondentiz3dkylgnecpf fram 24 @ caskonatome @nd p isien injpderdigerd tp Baaad RB pnd/RE a5¢

one to 6 carbBgbns and hi gh nol ecul ar wei ght pol yal kyl ; wherein either

Rl1, R2, are hxdro en and one of R3 and R4 is |ower al kyl and the other is
pol yal kyl , $r P&"‘Fg’ﬂ'a’ 3egordipg:to (i, 35 J1aying A9 Fvesene dagreadf polyngyizalion pid-1 18Rk ) ky |

dth i | yval kyl - ejt R1: d R2 hyd d 4 .
of R3 anh i £S5 At =il o i BB o e R T B esd dipcra o
hydrogen and one of 'Rl', R2' is |ower alkyl and the other is polyalkyl; and
el ther RL" sanfl ool ol e AMleBRSal loniligARReRE [ S | over alkyl and
Kyl or hydr

the other is polyal and R4" are ogen and one of R1" and R2",
IS | owerqsaldgy h camsbubd ReA iR claith BHavR dhabveragddegtdlor PlymérRation SEIRABAENT | Y
hydrogen, |ower alkyl of 1 to 6 carbon atons, phenyl or taken together are
al kyl ene 0f373Akémuibdcbsidingith @RI 36GvhEloMZ and 21 d1§)ethylend amd p 82, 3 & 450 and b’
are sites for a coval ent bond; provided that at |east one a or a' site of
e@tr:/l“r" uni t 138. Acandéne pdlysyccinbmidbompiising,units selectégd frori t €. 39. A random
pol'ysucc#eni m de according to claim 38 wherein said high m)FecuI ar wei ght
pol yal kyl conprises a pol yPsobutyl group of at |east 50 cafbon atons. 55
40. A random pol ysucci ni m de accordipng to claim39 wherein said 1
pol yi sobutyl groug has an average nolfecul ar wei ght of 500 go«50R0+ B7 EP
0 387 346 Bl 41. random pol ysucci niim de accordijpg to cl ai]ﬁ1 4019\Ine ein Am
has the formul a -[{(ZNH.pZ' k- wherein|Z is al cé—eacvbeh—ab ons,
Z' is alkylene of |2 toSQ Qfanon atomg and p is an|i firom® to}5, and
R5 and R6 are hydriogen. & 42. A random pol ysucci hifm &q"di Rg"t 9 claim
41 wherein the avgrage sumof A and B units is fr 2No 90. 43. A fjandom
pé.l_)/succ;oni m de accordi n@dm o cl ai m 42 wherein sai [ pollyi sobutyl groyp has
an average nol eculjar wei ght of 900 tq¢ 2500. 10 44 om pol ysuc¢i ni m de

A r¥hd
according to clain 4% gl 4 sal dal awer al kyl is Jret | . Ao A random
pol ysucci ni m de acjcord{ ng t cRai mfa4 conp@AXsi ng r\fm t R1_.0 tRi4mes as many

B units as Aurg,ts. 15 C C be i |
85 1 | a Cc C b
R, R | |
1 3 . .
\A / L Rl R3 /
40 wherein Am is a linking group having from 0 to 10 amine nitrogen atoms and from 2 to 40 carbon

atoms: R1, R2, R3, R4, R1', R2', R3', R4', R1", R2", R3" and R4" are selected from hydrogen lower
alkyl of one to 6 carbon atoms and high molecular weight polyalkyl; wherein either R1, R2, are
hydrogen and one of R3 and R4 is lower alkyl and the other is polyalkyl, or R3 and R4 are hydrogen
and one of R1, and R2 is lower alkyl and the other is polyalkyl; sither R1' and R2' are hydrogen and

45 one of R3 and R4 is lower alkyl and the other is polyalkyl or R3'and R4' are hydrogen and one of R1",
R2' is lower alkyl and the other is polyalkyl; and either R1" and R2" are hydrogen and one of R3" and
R4" is lower alkyl and the other is polyalkyl or R3" and R4™ are hydrogen and one of R1" and R2", is
lower alkyl and the other is polyalkyl; RS and R6 are independently hydrogen, lower alkyl of 1 to 6
carbon atoms, phenyl or taken together are alkylene of 3 to 6 carbon atoms to give aring; and a, a', b

50 and b' are sites for a covalent bond; provided that at least one a or a’ site of each unit is covalently
bonded to a, b or b' site.

39. A random polysuccinimide according to claim 38 wherein said high molecular weight polyalkyl
comprises a polyisobutyl group of at least 50 carbon atoms.
66
40. A random polysuccinimide according to claim 39 wherein said polyisobutyl group has an average
molecular weight of 500 to 5000.
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46.* A random pol ysucci ni m de according to claim45 wherein :
ethylene and p is 1, 2 or 3. 47. fplgigg7 48'B30Sition conpri sﬂrlﬂ"mm,”mm"””m
hydr ocarbon boiling in a gasoline or diesel range and from 30 t§ 5600"patt s
per mllion of a copolynmer according to claim9. 20 48.° A fuel conposition
conpri si ngt.aA taydbmoplysieoinimidleiabdortinpgitoiclaim @a wbéreim amdias tlé ella -{(ZNI)EZ R wheréin @8 30
t o 5000 par takylees of Ritd B cayboo toms,ZOIs\atkyiensi afi 2 1o & ecarkwe atome iambp @n hkegorfiod@ to 49. A
f uel conposiany Bh arcffare Ridragem hydr ocar bon boiling in a gasoline or diesel
range and from 30 to 5000 25 ~parts per mllion of a conpound according
to cl aifn 4% A gpdompaiygeaciniide aseardingdn claighdir wheraithe aveiage sHaheffoand Fonits isdrom? o
gasol i ne or BPesel range and from 30 to 5000 parts per mllion of a random
pol ysuccinim de accaording to clajm46, .30 51. A fuel concentrate conprising
b Tnert &tdhraedy 83%@%? ﬂ;d?gggaﬁlne S SipL iR PBTY oHY PPN Paipp e e
[err] Gyto A errﬂ ?‘f 5° r'r] Fto 400 F) and from5 to 50 wei ght

percent  Ofyy 3s QAR polfBlcci ﬁrﬁg ra@oﬂigrﬁ H)clsﬁrjn 35 Fhetoin S I?wAér falttw t?o"ﬁ%ﬁ entrate

conprising an I nert 'stable ol eop I'C organic solven I'ng in the range
of 65. 6] eqg.]A fandom phudciide abcordligQb Bibifnl 44 comBristhg ol )2 1576 tirhds U mand B wnitt 248 9t
percent of anpl ysucci nim de according to claim35 26. 53. A fuel
concentgate conprising an inert stable ol eophilic organic solvent boiling

i n the rangeA ahdomtpolybuetininide atoardig4o flirh b whordin 2 @nd 2 lafe]ethlylohedand @Gs 1,210k 3. F) and
from5 to 50 wei ght percent of a conpound according to claim37. 40 54. A
fuel concdéntA @melcompasition mpdsingra hiydrecarbos beailvigdn @ hasolph ot dieselrtigannd fraw B0/1815000
bgi i ng in trads peamifion of a @polphieracdorddgtiaci@®®. [err] C (150 [err] F to 400
~[err] P and from5 to 50 wei ght percent of a random pol ysucci ni m de

- accor di ng4%d\ el gpmpasiion comprising| a jtyeioeashop hejlingi in 2 gasaijpe of diessirangerand fran AYto$A00] |
of | ubri cat i3S RAr SWpaof 3 Polyseccinimifeseardingde claimi2Bct | ve anount 45 of a
copol ynmer according to claim9. 56. A lubricating oil conposition

conpri sj nég dhiug)icpmpgsitipn gomprising; 3 hydig agl?ﬂ%’ﬂ'l’ in, % g2sgling jog digselrange apq from. 89 tp 5000
amount 28t a R3%Y KL Tllop 8T gomeound &5eing 40 ¢ 37-ai m 26. 50 57. A lubricating oil

STECE .98 CE A S, S O MY el B o,
|

.o er Imillion ¢ 9 2 .
conposli tron co rrsing an o l%u'[?rl cat°| n VI SCOSI ty and a di spersant

efNLect igy e sAMDBIcotfontitd ARPRINGRAliNGR bable HeBIHIE oRafi® SlieRSbolify !t MAgs Gt 6> B9
A lubricati ngagi-G (f5OPE RMH0b G BndiRMR b 3b WeigHt HBEAnY 6t alBpoRfhel\BdcBding Rekaesl Of an
oil of lubricating viscosity and from 10 to 50 wei g?’ut percent of a

copol ynmer saccmsicoi@nttate @mpligsiigSn ind# stable Bloshilid Srgamd Soddt Heiling # the'Vange f 65X+ CA

| ubri cati ng to264-Cqmsde Rt €DEF)CaATREM Si t61G0 WeigHNpSDentt 6F DFdIysEicIHtideRRERdNH to kimAN
oi | of sbubri2sating viscosity and from 10 to 50 wei ght percent of a

pol ysucci ni m de according to claim26. 61. A lubricating oil concentrate
cqnpri si ngs-fA tuph cOErentte@®@mpsisinglan inperstablatolegifhiliaorgani¢ sabvent! holfing i altei range\of 8567 t y
5 and ftp 80" EE1505F RO gt fromely to §0 weight percanbefiacampbund acserdingitp dlaign 87.ai m
37. 62. A lubricating oil concentrate conprising from90 to 50 wei ght

per cent® oF4-ahf“6Fiﬁ°"‘6F“[aFWFPE%HGiﬁﬁg;ﬁﬁ?&'@ﬂﬁ? ilig Qeganie sniventcholliog i dheyanggtof 65R1Ccent
of a rand Om@alsr?\“x 69&’5& ﬁforﬁoa'eﬂ and. ng'()fﬂslg [PEReent gf random polysuccinimide according to

55. A lubricating oil composition comprising an oil of lubricating viscosity and a dispersant effective amount
45 of a copolymer according to claim 9.

56. A lubricating oil composition comprising an oil of lubricating viscosity and a dispersant effective amount
of a polysuccinimide according to claim 26.

60 B7. A lubricating oil composition comprising an oil of lubricating viscosity and a dispersant effective amount
of a compound according to claim 37.

58. A lubricating oil composition comprising an oil of lubricating viscosity and a dispersant effective amount
of a random polysuccinimide according to claim 46.
55
69. A lubricating oil concentrate comprising from 90 to 50 weight percent of an oil of lubricating viscosity
and from 10 o 50 weight percent of a copolymer according to claim 9.
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10" 63.'A product prepared as in the process which conprises :
pol ysucci ni m de according to clai mgpolagysygpft | east one pri Hmmllﬁ"" "III " IIIl :
secondary am ne group with a cyclic carbonate or a |inear nonot*

pol y-carbonate. 64. A product according to claim®63, wherein the

pol ysucci ni§® Adubiricating:eit¢onchnirite bomprisingcirdnt 90 tar5D waightepercér o68n oillof ubdahtieg viscosity
accordi ng to emdom 949 Squmeight parcentnd a pylisurainimide apoerdingetoickine26hy| ene car bonat e.
66. A product prepared as in the process which conprises reacting a

pol ysucci_ni ¥t ddulsesting ol spgeantsate camprisingairag 80:to 0 twsiatipetsentshemel! o dibdeatingcviscrsiv
t he grouf coné?dsff%@t%FowthP“EfﬂQﬂém'b??PWFP&‘l"“Qﬁc'a'B‘th c aC| d 20 and

esters of b&r acc ogdgﬁtoc wherein

qbc
b *‘S reent OF ) ofl gt ubaefgnge\f%ﬁﬂv
poron comefh ekt gawq Bl A A e R

Mol ekul aj,gegy ﬁ%dmttp rLom Qs & H Su mlrﬁl e acoorg cla|m
~erhal tene Copgy ){%ﬁ rg,,ﬁ,? ,9 E@f g% R Ine ono_ of
fol gende ali gg bdﬁf‘on gr nme el st

CHCHCc | n 40 worin W und Z' unabhang| g vonei nander aus der
G uppe gewigal hp&idﬁlﬂl accdﬂdﬁig &Liaim 63 lwherbin tNo Roipsuadiniiibie B PsakBd Wit & blic carbonate.
zusammengenonmen - 0-unter Bildung einer Bernstei nsaur esaur eanhydri dgruppe
sind, n di es5Zalprodict actening totdBint 64, Whersin the Iyclic ERbonkts islebEllondcamior@eWANl t si nd
aus V\asserstoff, Ni ederal kyl von 1 bis 6 Kohl enstoffatonmen und Pol yal kyl
m.t hohem 26! Alprdduct preneredhes inistpeocessewhibh cBinprisesireB@ing/h palysuecininide according fof clainm d
ei\ngr von Ra &huitrabagncasmpenit pelectad dromdhe greupesorsisiinggflbonon pxideo bazen halids, boric acid
Mol ekul affgewi amtestorspfibasigeridRa und RK Wasserstof f sind und einer von RL und
R2 Ni ederal kyl und der andere Pol yal k mt hohem Ml ekul argewi cht sind. 2.
Copol ymer e PRY %P??E’H‘“Qm"d%[ﬂlﬁ? °’§j@ﬁ@ﬁ?f2’é?‘tﬂ?ﬁ'&d's@ﬁ?a‘i’:ﬂe ungesl ttigte
saure Reaktl; Qec%[mr%omen te fol gende Fornel hat: O 0
X- G- HC Rnor i n X und X jeweils unabhangi g vonei nander aus der

Gruppe ge\/\h{ﬂ b ¢ aﬁié S;gﬁlﬁ rerl k% % Pas ﬁ mit hohem
|cht en, das er g%pm)eé in
zusammngenorrsamaom ﬁ‘dﬂustu mer h
gekennzei chnet, daB es el nen urc??s ni yrrerl sa- onsgrad von
mdhy al sgl, O hat 4. Copol ynmer nach Anspr uch 3 dadur ch gekennzei chnet, daB

das A efin ein durchschnittliches Ml e%ul gL-
|

C=C C=«0 R., R
. 2 "
BRERREE A
35 ——— CH~CH~—C—C
[ |
\._./ \ & JJ n

worin W' und Z' unabhéngig voneinander aus der Gruppe gow&hit sind, die aus -OH, -O-Niederalky
besteht oder zusammengenommen -O-unter Bildung einer Bernsteinsiuresureanhydridgruppe sind, n
die Zahl 1 oder gréBer ist und R1, Rz, Rs und Ry ausgewihit sind aus Wasserstoff, Niederalkyl von 1
bis 6 Kohlenstoffatomen und Polyalkyl mit hohem Molekulargewicht, wobei beide Ry und Rz Wasser-

45 stoff und einer von Rs und R+ Niederalkyl und der andere Alkyl mit hohem Molekulargewicht sind oder
Rs und R, Wasserstoff sind und einer von Ry und Rz Nlederalkyl und der andere Polyalkyl mit hohem
Molekulargewicht sind.

2. Copolymer nach Anspruch 1, dadurch gekennzeichnet, daB die ungesittigte saure Reaktionskomponen-
50 te folgende Formel hat:

55

worin X und X' jewsils unabhéingig voneinander aus der Gruppe gewihit sind, die aus -OH, -Ct, -O-
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gew cht *von 500 bis 5000 hat. 5. Copolynmer nach Anspruch 4, dﬁﬂm"g )y -
gekennzei chnet, daB das O efin Polgp gagdssps st. 10 6. Copoly HIHI“""IIIHI“I
Anspruch 5, dadurch gekennzei chnet, daB es ei nen durchschnifflithén -+ " s - =
Pol ynmeri sa- tionsgrad von 1,5 bis 10 hat. 7. Copol yner nach Anspruch 6,
dadur ch gekeiedoealkykhesteht unt Bentideund ¢ zusaniteengeriommek vorgamn€n sind. VBl ei nsau- 15
reanhydrid aufweist. 8. Copolyner nach Anspruch 7, dadurch gekennzei chnet,
daB das P&t y¥esknerdifch Arsergh ehdadwah gekeprapieiopt. daBgsqringn dyrchsebnittidso Relymenss00

hat. 20 9. EBdyRRMeRaEA 04 spr uch 8, dadurch gakennzeichnet, daBl das

'?A,"Okyl vityl, d@or;‘afal'yrﬁgrrﬂgéheAn'gﬁﬁcrﬂy:s', YA LSz tn&dlagga%lgfﬁlcfyrg@gchgcﬁéﬂliﬁt?ers%ﬁlﬁ% g

die Zahl 1 o (v)v'rcmd'f"(')@eorb'slss??ml'fﬁd R, R2, Ra und R4 aus Wasserstoff,

Ni eder al kgl & ' | e I |..mt hohem

Vbl ekul gr So ey J‘%’E’vkvﬂfh’?‘?&g‘{ﬂﬁa@% RS Anbtlfls 0o lislbn BECC™L 1

ei ner vongR3g &naM : P, bl oo,

Mol ekul ar - g@d&%tvoﬁ $6 aﬁéﬂ_g&gﬁgﬁ Ee@é{‘/'\‘é?&s]@?‘;te %’f%l ésﬁli%’hﬁﬂI %H%h%?'%%pq@]gﬁ‘eﬁa und
R2 Ni ederal kyl und der andere Pol yal kyl mt hohem Mol ekul argewi cht ist. 45

11. Copol yrreCopbigaér nachsmspiGdh 6] Badudi gekbrnleighAktedt aRi salis RbaktiohaBmBshents Malkiaday |

m t hohem Mobakydridmgfesistcht ei ne Pol yi sobutyl gruppe von weni gstens 50

Kohl enst of f at omen aufwei st. 12. Copol ynmer nach Anspruch 11, dadurch

gekennzei éhrlapolyrder®ach Anspradhyd, dadoish gblgnnzpiphmetedas dikl Palyisobiiten 4i Burctisthnittsmoleku-

mol ekul ar gewviergewichtvon 99@Ujs 8308 h8000 hat. 13. Copol ynmer nach Anspruch 12,
dadyrch gekennzei chnet, daB die Polyi sobut yl 8arauppe ein Durchschnitts-

nol ekul28r §evFPpymer SacholePrichs. dasigrgh galennzgichnet; das dag) Alsylvnyiidentsampre Methyivinyiden 3
dadur ch gekéfnzei chnet, daB es einen durchschnittlichen Pol ynerisa-
tionsgrad_yo J] 1 bis_ 20 hat. 15. Copol yner nach Anspruch 14, dadurch
gekennzei éf{m‘gﬁp?y'a%{ o2 eder al kyl Methyl ist. 40 EP 0 387 346

B3l 1Bli2%l ,! 1111111121 !i! 16. Produkt nach Anspruch 1, hergestellt durch
ein Verfahren, das unfalt: Unsef{zen eines Al kylvinylydeno- lefins nmit hohem
Mol ekul argewi cht, wobei dieses defin mt hohem Ml ekul argew cht eine

ausr ei chende Zahl von Kohl enst off at ogen so daB gdas Produkt in

at
Schm erol loslich ist, mt einef ung ' npsaysep Reaktionskonponente
i hCegepwart eines frei radikal §schen\l nitifat or%. U%l
- C C
L
Ry R
36
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40 worin n die Zahl 1 oder gr8Ber ist und Ri, Rz, Rs und R, aus Wasserstoff, Niederalkyl mit 1 bis 6

Kohlenstoffatomen und Polyalkyl mit hohem Molekulargewicht gew#hlt sind, worin beide Ry und Rz
Wasserstoff sind und einer von Rs und R Niederalkyl und der andere Polyalkyl mit hohem Molekular-
gewicht ist oder Rs und Ry Wasserstoff sind und einer von Ry und R: Niederalkyl und der andere
Polyalkyl mit hohem Molekulargewicht ist.

11. Copolymer nach Anspruch 10, dadurch gekennzeichnet, daB das Polyalkyl mit hohem Molekulargewicht
eine Polyisobutylgruppe von wenigstens 50 Kohlenstoffatomen aufweist.

12. Copolymer nach Anspruch 11, dadurch gekennzeichnet, daB die Polyisobutylgruppe ein Durchschnitts-
50 molekulargewicht von 500 bis 5000 hat.

13. Copolymer nach Anspruch 12, dadurch gekennzeichnet, daB die Polyisobutylgruppe ein Durchschnitts-
molekulargewicht von 900 bis 2500 hat.

55 14. Copolymer nach Anspruch 13, dadurch gekennzeichnet, daB es einen durchschnittlichen Polymerisa-
tionsgrad von 1,1 bis 20 hat.

15. Copolymer nach Anspruch 14, dadurch gekennzeichnet, daB das Niederalkyl Methyl ist.
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17 Produkt, hergestellt wie im Verfahren von Anspruch 16, dad “““”Hm
gakennzei chnet, daB di e ungesatti gt ep 9387 468Kt | onskorrponent em uwml

Formel hat: 10

X-GHC = CHCX 15 worin X und X jeweils unabhgngl g vonei nander

aus der G ul$pErogelhmdeh Ansprucll 1, hdrgestelitidurchGlif) Vediahren, Gas uNifadtl masdtiop|einbeAikybintylidend ,
wenn -X und X jefinsemitveghere Molekkiargewichicwobsi digdes Q@lpfincit bBem Mplekidakgeyicht @ing eusraidhbride

wi e i m Verf ahZa vonKohkpsipifatoman hat, soisd deg Rroduld inrfichraiprhitielich istl i eings ur@esitigien

m t hohem Mol éﬂ{ﬂ"aﬂeg'@s\wsmpoeq"w "[ﬁ?&?ﬁ%"rﬂ'ﬁef i rRsikaliReiea nfatofscht  von 500 bi s

5000 hat ® 2 9 Pr odukt her ellt we imVerfahren von Anspruch 18,

dadurch gek€h E’gﬁ’ H'g@f’“""ﬁ‘ﬁ' 95 ?%Aﬁr"tm'htﬁqew% pehepn2siphget, AaB e ungesaitigte
Pol yi sobut en °of° '°"§5?'8‘Eﬂ'] UMt wie i m Verfahren von Anspruch
19, dadurch gekennzei chnet, daB as el nen 25 durchschnittlichen

Pol yneri gationsgrad von 1, 5 bis 10 h& . 21. Prodokt, hergestelit we im
Ver f ahren von Anspruch 20, dadurch g(ﬂkennzel chnet], daB die saure

Reakt i onskonponent e Ml ei nsaureanh%ﬂ-ﬂq st= ufH-Ga¥’Al kyl vi nyl i den- | sonere
Met hyl vinyliden ist. 30 22. Copolynere nach Anspruch 1, 5 oder 9, dadurch
gekennzei chnet, daB es eine charakteristische

| nf r ar ot per ns weiinx and Eajpleiisl ihabhinip v6teinagRb asdRr GRlpRE§MERNsiNG QioJald SoH; O11-dd1 S
1784 cm 1, gehpdoalkyl bastebiunt WehdX OhdsX eldamawhgapontmdnalerdes, 30- siidl ysucci ni m d,
hergestellt durch Unset zen ei nes Copol yneren nach Anspruch 1, 5 oder 9 mt
ei hem 35  18. Peodyktirhergestélit wiscmi esfalwensvos i Anepmach 3 dadimengeBennedichineatf dafttdasnOlefint mit
Pql ysucci ni ni fohemdViplokplarpewichhein? Burchschnittsrdielyleigewicht wini0Ibis 50004B. es ei ne

char akt efd sti sche I nfrarotbern- steinsaureanhydrid-Streckungsbande im

Ber ei ch von!9 5Wdukd hergesgielit wipzimVerighren von AAjensuch 18 dadwreh gekennagichnelndal dag Slefim mé
hat. 40 25. PB?’S?E‘MRH?'H?VEFW%%WM%?tUCh 23, dadurch gekennzei chnet, daB
das Pol yam nqst | ck stoffatorre und bis 40 Kohl| enstoffatorre
hat. 26. Po yg i N "8?1' %‘Ehdaﬁ'é’ﬁ'éﬂﬁ'?é?’eﬁw}?{ ,daf 08 einon
Pol yani n*di e u?m%'f"' "CW%’ sﬂ H°éft’ % Y ein Al kyl en von 2 bis 6

Kohlenstoff.hqtg U [ rén i n s M Donn2 c a8 die saure
FoGtkt, a%ﬂ?telﬁv@ﬁé an&Ethb II? ECL h ! 428 di

Pol ysucci ni'm %ure i%h ﬁmyllden ist.
Beschi ckungsnol ver nis von n zu Berns elnsauregru

Copal y MegL 22l CBhotynidrel ndchi tAnsprith T2 (3 B o | d3durdnd gdRerinLoichist, p&éﬁcgk aﬁe chiAbF&Gcho
gekennzei chnefintra 5n§dtfs§ﬁ@aﬁﬁ}&u@-§%ﬂﬁl Gl Qﬂe |%h $or}/ fWS E’rﬂ ytﬁsml 784 EH“ gemessen
Ber nst ei nsdur agenpRRdtspektosidpiehatmer 0,5 i st. S 29.

Ver bi ndung der Fornel 5 R5 1R6 N
23. Polysuccinimid, hergestelit durch Umsetzen eines Copolymeren nach Anspruch 1, 5 oder 9 mit einem
35 Polyamin mit wenigstens einem basischen Stickstoffatom.
U 24. Polysuccinimid nach Anspruch 23, dadurch gekennzeichnet, daB es eine charakteristische Infrarotbern-

steinsdureanhydrid-Streckungsbande im Bereich von 1697 cm™' bis 1703 cm™~', gemessen durch
Infrarotspekiroskopie hat.

25. Polysuccinimid nach Anspruch 23, dadurch gekennzeichnet, daB8 das Polyamin 2 bis 12 Aminostick-
stoffatome und 2 bis 40 Kohlenstoffatome hat.

26. Polysuccinimid nach Anspruch 25, dadurch gekennzsichnet, da8 das Polyamin die Formel
HzN (YNH) pH
hat, worin Y ein Alkylen von 2 bis & Kohlenstoffatomen und p eine ganze Zahl von 1 bis 6 sind.

50 27. Polysuccinimid nach Anspruch 26, dadurch gekennzeichnet, daB das Beschickungsmolverh#itnis von
Polyamin zu Bernsteins&uregruppen im Copolymeren 1 bis 0,1 ist.

28. Polysuccinimid nach Anspruch 26, dadurch gekennzeichnet, daB das Beschickungsmolverhiltnis von

Polyamin zu Bernsteins&uregruppen im Copolymer 0,5 ist.
65
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Am: 10 ' ~————

0 .
ESRIZt " R n 20 v 8T zahl 1 odor gro IllllllIIllIIl!Lum||ll L

bis 10 Am nstickstoffatome und 2 bis 40 Kohl enstoffatome hat und R,

und R4 ausgemibidingsdenEbr@sls Wasserstof f, Niederal kyl mit 1 bis 6

Kohl enst of f at omen und Pol yal kyl mt hohe.m Mol ekul ar gewi cht, wobel beide R

und R2 Wasserstoff sind und einer von Ra und 25 R4 Ni ederal kyl und der

andere Pol yal kyl mt hohem Mol okul ar WI.CfH i st odeq1 Re und Re Wasserstoff
[

sind ung einer von Rl und R2 N ¢deral fd der andglere Pol yal kyl mit hohem
Mol ekul argewi cht ist; und R5 und RF unaljjiangi g voneifnander \WAsserstoff,

Ni ederal kyl mit 1 bis 6 Kohl ensfoffatomen oder Phenyl sind oder
zusammengenonmen Al kylen nmit 3 bis 6 KoMmeenstof fatofen zur Bildung eines
Rings sind. 30 30. Verbindung ndch Anspruch 29, dadgrch gskennzeichnet, daB
das Pol¥al kyl mit hohem Ml ekul 4 i gt & ne Pol {i sobutyl gruppe von

weni gst ens 50 Kohl enst of f at onen Vé*rzbi Bdyng nach Anspruch 30,
dadurch gekennzei chnet, daB di_e y/ | gr'uppigl n Durchschnitts- 9s

nmol ekul argew cht von 500 bis 50C ig nach Anspruch 31,
dadur chzgskennzsi chnet, daB Am di e Fornel [Z!’w) '‘J- 40 hat, worin Z und
z unabhl ngi g vonei nander Al kylgn mt 2 bis 6 hi'@rst of fat omen und p eine
ganze Zahl von 1 bis 6 und Re urjd RN Wasserstoffsind. 33. Verbindung nach
Anspruch 32, dadurch gekennzeichllnet, daB sie einen dqu chschnittlichen

Pql yfreri sa- 45 tionsgrad vorh 1,1 bis 20 hat. 34. Verbi ndung nach
Aﬁ%ﬁrucﬂa 33, dadurch gekennzeichnet, daB die Polyisobutyl gruppe ein

Dur schni tts- nol ekul argewi cht von 900 bis 2500 hat. 50 35. Verbi ndung nach
Anspruch 34, wetinadiecZahtjbedeneriiter ish Aet0 bigj tiAminsticksjotiatemeing 2| bigr40 K gllensisifaigme hak |
36. \Ver bi nduvﬂg Fh el Rwnsi i aesgewinit SU&aErVM%SQijeHHW“WHH% b'sﬁ lefisiatiaiompa ynd
dur chschni t t PelyafdrmithohermMolekyiargewchin ‘3@%\'@?“’9 “"dseé“eBVP“ Ra ““d
Ver bi ndiing nBcNiedssaly 'dﬂS’fFeBH‘de"Ggﬁ'tX?"@/hm{i °ht Bde

und p die Zaﬂ'lICI ynd effiop Y5, Ry un iodg "‘V' "%?ﬁ’ " EP%”;? “LT ﬂ
Il11c L 1 undRs “"g 4P ab§§‘9'93t°5?"?a§ 'i'H ¥

g er Ausammengenommen en mlt enstoffatomen zur ng ln s Rings

Ei nhei t en ge(:/'x?aljﬂ’I sin B
RO L .
30. Verbindung nach Anspruch 29, dadurch gekennzeichnet, daB das Polyalkyl mit hohem Molekularge-
wicht eine Polyisobutylgruppe von wenigstens 50 Kohlenstoffatomen umfaBt.
81. Verbindung nach Anspruch 30, dadurch gekennzeichnet, da8 die Polyisobutylgruppe ein Durchschnitis-
385 molekulargewicht von 500 bis 5000 hat.
,\_'/ 82. Verbindung nach Anspruch 31, dadurch gekennzeichnet, daB Am die Formel
-[ZNH) pZ'}
40
hat, worin Z und Z' unabhéingig voneinander Alkylen mit 2 bis 6 Kohlenstoffatomen und p eine ganze
Zahl von 1 bis 6 und Rs und Rs Wasserstoffsind.
33. Verbindung nach Anspruch 32, dadurch gekennzeichnet, daB sie einen durchschnittlichen Polymerisa-
. 45 tionsgrad von 1,1 bis 20 hat.

34. Verbindung nach Anspruch 33, dadurch gekennzeichnet, daB die Polyisobutylgruppe ein Durschnitts-
molekulargewicht von 800 bis 2500 hat.

s0 35. Verbindung nach Anspruch 34, dadurch gekennzeichnet, daB die Niederalkylgruppe Methy! ist.

86. Verbindung nach Anspruch 35, dadurch gekennzeichnet, daB sie einen durchschnittlichen Polymerisa-
tionsgrad von 1,5 bis 10 hat.

55 37. Verbindung nach Anspruch 36, dadurch gekennzeichnet, daB Z und Z' Ethylen und p die Zahl 2, 3 oder
4 sind.



E~'5~~~5RE.~ ~~~~~~~~~~~ R'Ra ' SCcCCgpo w::s 3.1 fullm"mﬂ“" ”IInl |II|

R c-a Am al € Ctwo¥im Ah

ei ne verbi ndende G uppe mt 0 bis 10 Am nsticktoffatonmen und 2 bis 40

Kohl enst of f3at StatistischeatPolySicciniiid, enlRalondREpheitin, gevdhitabty, F4., R, R2.., R3. und
RE. * auegewahlt sind aus Wasserstoff, N ederal kyl 25 mt 1 bis 6

Kohl enst of f at omen und Pol yaIA(yI mt hohem Mbl ekul argew cht, wdbei beide
R1, R2 Wasserstoff sind und einer von Ra und RE Ni ederal kyl und der andere
Pol yal ky? iet¢oder Ra und RE Wasserstoff sind und, ei ner von Rl und |Re

Ni ederal kyl ipet und der andere Rol yal kyl ist; beijde Rl undgR2. iy\iét.s rstoff
sind und einef von Ra. Niederal Ryl iet und der arldere Pol ya? kyly 4-st{ odor Ra
und RE. Wassefet dtd siRgd und eirer von Rl, Raa—N-edgrs -I-s.t_

andere Pglyal kyl i€t/ und beide|R . und 30 rl;toff[ S| und
el ner von R1 und Fle Ni edriggl kyl iet und der RoRyal KB4" it oder

.. R4 und B4.. V\aseer‘\sn;t of f sind Und ei ner von R . - NPederal yI i st und
der andere Pojyal kyII eit; Rs und Rs unabhingi g vonei ndnder Wasserstpff,
Ni ederal kyl mt d big 6d<oh| enstlof f at omen oder Phenyl {8ind oder

zusanmengenonfren y Al R s 6 Kohl enstof f & sigd, um eingn Ring
zu ergeben ung a, \a', ur]@ b'1°Jtellen flr eine kpys g RLndgng sjnd,
vVor ausgese? zt- @EhS G ‘a- undler a’' - Stel e jpﬂer Ei nhei t
Koval ent an e|{ne b- odor W -Stlel{l e gebunden is+— Stdti gt-isghes | p

PQl ysucci ni mi §i nach Ansprlﬁ:lh | dadurch gekennze chnet d&B das Poj yal kyl

i T hohean Mol ekul.ar gewi cht ei ne ‘Pol yi sobut yl gruppe mit WentStegls 50
Kohl enst of f at omen aufwei st. 40 40. Statistisches Pol ysuccinimd -nach
Anspruch 39, dadurch gekennze| chnet daB di e Polyi sobutx@grup e ein

Dur chschni ttsmﬂ“ Psweckﬁaffatonwnu ﬁ\ ﬂ%@tomen
Pol sucm ni mi & ’
45 Y FZNH P aFP"E“ "a 9 ﬁ"‘m'f':' gmt?f"s le gﬂa e ,1,21.

Alkylen mt 2

sind und F5 u 3“ %% &% .nerSJ;n‘%J&e '°" "‘” ﬂ% aé""é °" f?‘ | °wﬂ?’
nach Anspr uch ral QRg A
ukd/ B- Ei ghei tﬁz iﬁ&von h% nh aif @:Sun &bSMIﬂy .st”cﬁS.hRa
Anspr UCh 42, Qﬁéﬁ‘dd Alfd Rl ﬂne ¥ aG&éH&Pcﬁyaﬁ( ifst; R und
Dur chschni t t Sﬁpbﬁbhﬁnab 96nbingrdibr W%er&@l@ N%dsra s7e ha& 6 KoRlorfsibiiatsPheAl S PHofI Gihd
Pol ysucci ni 1 denassimestgsriokiinan ARylertaitla b6 18 IO fRRAGGHGANG U SR FitSu ergeben und

Ni eder al kyl Matapl unt Bt Steliba flir einé kovalente Bindunisind, Jordlsgesatze dasSwdn@EtBr@Sine a- oder a'-
Pol ysuccésni m dielecieder Bintsft Kovialonted eind BdeteCit-Sik gebntien Btinst , daB es 2 bis 10
mal soviele B-Einheiten wie A-Ei nheiten aufweist. 46. Statistisches

Pl ysucci nia® Statstisches/Pulysuccioimiddiach daeducic$s, deueh paennzbichabt, dafalBs Polyaikgl rait hohsm
E'([{f'ryl en und pMelekulargewicis sifia RplyidobutigryphermiBwenigstens 50 Kohlenstoffatomen aufweist.

Br ennst of f zusamenset zung, ent hal t end ei nen Kohl enwasserstoff, der in einem
Benzi n- ¥d0- ga@ggp%Eolysuccmlmld nach Anspruch 39, dadurch gekennzeichnet, da8 die Polyisobutylgruppe
ein Durchschnittsmolekulargewicht von 500 bis 5000 hat.

41. Statistisches Polysuccinimid nach Anspruch 40, dadurch gekennzeichnet, daB Am die Formel
4 -[ZNH] pZ'}-

hat, worin Z Alkylen mit 2 bis 6 Kohlenstoffatomen, Z' Alkylen mit 2 bis 6 Kohlenstoffatomen und p eine
ganze Zahl von 0 bis 5 sind und Rs und Rs Wasserstoff sind.

50 42. Statistisches Polysuccinimid nach Anspruch 41, dadurch gekennzeichnet, daB die Durchschnittssumme
von A- und B-Einheiten 2 bis 50 betrégt.

43. Statistisches Polysuccinimid nach Anspruch 42, dadurch gekennzeichnet, daB die Polyisobutylgruppe
sin Durchschnittsmolekulargewicht von 800 bis 2500 hat.
65
44. Statistisches Polysuccinimid nach Anspriich 43, dadurch gekennzeichnet, daB das Niederalkyl Methyl
ist.



rei-ch stedet und 30 bis 5000 Toile pro MIlion einos Copoly :
Anspruch 9. 10 41. Brennstof fzusgpg @y, enthaltend elnﬁmﬂal ﬂ "IJ"U!J”III
Kohl onwasserstoff, der in einem Benzin- oder Dieselbe- reich sie '
bis 5000 Toile pro MIlion eines Polysuccinimds nach Anspruch 26. 49.
Br ennst of & uStatistisenes dlolysusginimisintatloAtspmch 44 dalorckK gélopnavictbatedaBtes f2fhis themal isovieli nem
Benzi n- oderB-Enlzlior Wie A-Bnbeibmagwaislet und 30 bis 5000 Toile pro MIIlion einer
Ver bi ndung nach Anspruch 37. 15 50. Brennstoffzusanmenset zung, enthaltend
ei nen Koh48nHietistischestRelysuccigimid riagh Anspriigh 43¢ Asduish gel@anzeighingls daBifound 4 Flhers indRat
und 30 bis 5@‘!)63“'I'bi2|°é°";§rsb‘di\/l |1ion eines statistischen PoI ysucci ni mi ds nach
Anspruch 46. 51. Brennstoffkonzentrat, ent ha tend ein inertes, ?ffa&i I ﬁg

eB lG% -C

547 @' nen oﬁ der i glP%’ﬂ B zW
i s 004 + 0 fegggﬂtﬁ% 500 e Wil et e 8 Fei nes
.ngﬂ gger %Baﬁﬁ(\:ngt zufﬁﬁml’le%h 9 §r%%1l§1%‘§e@§ Ier;sgs Zragﬁ dgr in ei Q\R g}%ﬁ\e&g glr geéllbg-h
¢ |I %pr 8

von 65,6 *C bIS

eines 25 4q BrE’:QJsMﬁMQa%nFHn&&z@% BthedRerfdbivish R&ﬂm?&serﬁ@rf dﬁf if? BiReH E&fziﬁ%h%ﬁﬂfeéd%

ent hal t end ejjan LibdRk rid%0 bREAKY TehSpro WhIRA igibr Vfbind o1 gaenﬁﬁ.k}@sﬁ grosungsnittel,
das im@Bereich von 65,6 *C bis 204 *C (150 * F bIS 400 * F) siedet und 5

bis 50 Gewo. Brefrsofiusaritidnsatany) entikernd ofies RoHhRas3arstoff dier iBBiAGHT Ber2inf kden DRSHIDEALt |
ent hal t end eieigh kisdat U0 bistsat Tespro Glilkda @ined LaistiscChion RolysuicdiniBidd Geh AGEPRICH 4621 |
das i:m Bereich von 65,6 *C bis 204 1C (150 OF bis 400 OF) siedet und 5 bis
5 - %54 Breanswtii@biestrat, santhelfendeinyisaresi stebitisdgleapbileh, otgemisches hostibgsn@iel, dBsHim
Sc eradl Z usBareiehnoe 165.6 1§, biscAdd NEI(158 rtdf bisi 490 B ) siedet uBd F ivisSP Gew k6 sinesaCopalyered ne
zur Di sper gleqcmﬁgfpmph&sarre Menge eines Copol yneren nach Anspruch 9. 56.

Schm er 8| zusamenset zu ent haltend ein 01 von Schm ervi skositAt und ei ne
zur Di sper8gi B’Pﬂﬂ?@“mﬂ@k %@'“s‘[‘?ﬂ% stbileps plecphilesnqrepaisehas (hOsupasaitgl AL 40
57. Schni er oP¥eieh ¥R A8 ¢ zq“'? nihdient RS A0 1 F), girdeb ity S Pi§i 0k G&Y1*% teinghd
ei ne zuA® Di spAysyFelimidaach HeoNenge ei ner Ver bi ndung nach Anspr uch 37. 58
Schm er ol zys e et zu end ei R 1 von chm erws | n e| ne
zur. D spert AU &@fkg ek i, St el B B B
nach - Anspruc m er 6l nzen Gsw 4’%

eiwes Q,s von Sc r%e?wskosmlt und 10 bis 50 Gew %el nes Oopolyrreren nach

Anspruch Sy Bfnnsffkonzentrdl] &krahdn@ RmEindriogt stabﬁ‘é&t bigs bﬁnfs@ JorgdfistHes LBEUnGERitter, ‘S i1 ES

061s von SChEiE&nior88!d tis 2020 clEsodt SbidWo BAdEBis BPGHEYE Bihddi stdkighischda.C h
Anspruch 26. p ccﬁﬁh&gﬁem\,{g&ng}mﬂat, ent haltend 90 bis 50 Gew.-% eines ds

von Schm ervi skositat und 10 bis 50 Gew. -% ei ner Verbi ndung nach Anspruch
37. 55 &2.s556thmicpdlausdimishedtiufig t enthaifhd alint &n donO Schimiietvishbitiiewid- difee zun cliispafhbruvg N
Schm' er vi skowirlisarhe Mérge didesGCopolfreréionach Atsprueche®s st at | st schen Pol ysucci ni m ds

ch Anspruch 46. 44 EP 0 387 346 Bl LT 111111
11 71 ||| 56 $dhinerdizusammensetzung, enthaltend ein Ol von Schmierviskositit und eine zur Dispergierung
wirksame Menge eines Polysuccinimids nach Anspruch 26.
40
57. Schmierdizusammensetzung, enthaltend ein Ol von Schmierviskositit und eine zur Dispergierung
wirksame Menge einer Verbindung nach Anspruch 37.
58. Schmierdlzusammensetzung, enthaltend ein 01 von Schmierviskositit und eine zur Dispergierung
45 wirksame Menge eines statistischen Polysuccinimids nach Anspruch 46.

59. Schmierdlkonzentrat, enthaltend 90 bis 50 Gew.-% eines Ols von Schmierviskositit und 10 bis 50
Gew.-% eines Copolymeren nach Anspruch 9.

50 60. SchmierSlkonzentrat, enthaltend 90 bis 50 Gew.-% eines Ols von Schmierviskositit und 10 bis 50
Gew.-% eines Polysuccinimids nach Anspruch 26.

61. Schmierblkonzentrat, enthaltend 90 bis 50 Gew.-% eines Ols von Schmierviskositdt und 10 bis 50
Gew.-% einer Verbindung nach Anspruch 37.
85
62. Schmierdikonzentrat, enthaltend 90 bis 50 Gew.-% eines Ols von Schmierviskositit und 10 bis 50
Gew.-% eines statistischen Polysuccinimids nach Anspruch 46.



*C+ L+ M S* 63. Produkt, hergestelit wie in dem Verfahrer, I [ :
Urset zung si nes Pol ysucci ni m ds nacepgygs?deB123 mt weni gst QMMJIMIIIHI"" l“' :
pri maren oder sekundaren Am nogruppe mt einem zykilischen Carbortat tod&r s *
ei nem | i nearen Mono- oder Polycarbonat unfaBt. 5 64. Produkt nach Anspruch
63, dadur ch63Skasiinlz hérgdstaliit wie da Bleta Yerfalybry swainhesh idiei Umseizinge pinesi Palysiabdinisaitiee nach

Car bonat ungedasprych|agt mit @BNIgStaNg chinkt PHRASeN gdes [sekyndiired AAminkgelppa mit einem zyklischen
gskennzei chnstca’ba%ﬂBWS'"%W?f%M@Wbmfbwfﬁhcar bonat ist. 10 66.

Pr odukt , her estellt wie in den Verfahren, das die Unsetzung eines

Pol ys UCCI5nI wﬂ'ﬁdﬁ"h ngﬁ”ﬁfb?? + Sladusghy gekenpzaichagt dpd das ﬁﬂlﬁﬂ&'%gg’é\/\?'m zyéfl%heﬂer

Gruppe Bor oxi Hageseeittd, Borsaure und Estern von Borsaure unfaft.
rodukt nachs Al ‘é‘%@nﬁ?ﬂ“ o 5t ARG el s Bl 8%5%"?"%‘?1":%‘3’?#"2% de
i nsature 163t rmmefﬁw Bwid'ih &e\‘n%ﬁﬁlL E'd@dn{sgmﬁ ofiGs e“‘@fﬁccﬂﬂjlél%a&ﬂkng&lﬂhaésr e

ayant un no ?ﬁy r
resul tant soit ﬁg g@gans une nul ?OQ%I’ Rl ant e, I t copo an’T%OI’ne
Bofs&ré! Binfast20

rdpondant A la fornule gdn6érale W Z' 25 ~~~~~~~ ocC0 R2ft I &2 1
CH CH- C- C | 7. Prodbiki nachinspruch 66, dadurch gekennzmchnet daB die Borverbindung Bors#ure ist.
1f 3 dans# aquelle Wet Z' sont choisis ind~pendamrent entre un groups -CH
et un groupBevebdieations e i nfdrieur ou, pris conjointenent, reprdsente -0-
pour former un groups anhydride succinique n est dgal 35 ou supdri eur
a 1; et RI,1.RTopdRandes d' cogs réactivpnebacidednsatnié ef d'impdiétinpriudype alkylgnylidipe da hduy pads
i ni_grl eur ayaMOléEUI#i(e@VQH wheombeéed'atomes din sarbane gyffisgntpaw g gblpylamhy Fésultdet shibspluble
poi ds noPecul &Rsdine pyile dprifiapte rledi conplymbreriépondant Afie inyiyiegeséralan des groupes R6
et R4 reprdsente un groups alkyle inferieur at |I'autre represente un groups
pol yal kyl e de haut poids noldculairg, ou bien Rl R4 representent
| * hydr ogbne et un des groupes Rl et jR2wrepr6sente un groups al kyl e
i nfdri eur, et | "autre represente un droudpslpol yal ky] e de 40 haut poi ds
mol ecul aite. 2. Copol ynbre suivant ||@=CevEnfiBatRph 1, dans | oquel le corps
reactionnel acide insatur6 répond &{l alfodnul & k5|0 0 |
| XX-GHC - CHCX 50 dans | aquel re Xk &H-$H—sEnRtCeporsi s chacun
i nddpendanment entre des groupes -Of -C, -0Ogal e infdrieur et,
| desqu' i ks sont pris conjointement. X et X reptes ent -0-. 3. Copol ynbre
suivant |a revendication 2, ayant un degre noyen de pol yndrisation
superieur A 1,0. 55 4. Copol ynbre suivant |a revendication 3, dans |oquel
| ' ol 6fi ne posseticlaguslied W @5 ZNsht-chdisia i inddpentaniiontl enteOd Goup@COH et un groupe -O-alkyle
inférieur ou, pris conjointement, représente -O- pour former un groupe anhydride succinique, n est égal
35 ou supérieur & 1 ; et Ry, Rz, Rs et Ry sont choisis entre I'hydrogéne, un groupe alkyle inférieur ayant 1
& 6 atomes de carbone et un groupe polyalkyle de haut poids moléculaire, R1 et Rz représentent
P I'nydrogéne et un des groupes Rs et Rs représents un groupe alkyle inférieur et I'autre représente un
N groupe polyalkyle de haut poids moléculaire, ou bien Rs et Rs représentent I'hydrogéne et un des

groupes Ri1 et R2 représente un groupe alkyle inférieur et l'autre représente un groupe polyalkyle de
40 haut poids moléculaire.

2. Copolymére suivant la revendication 1, dans lequel le corps réactionnel acide insaturé répond 2 la
formule :

|
X-C-HC « CH-C-X'

50

dans laquelle X et X' sont choisis chacun indépendamment entre des groupes -OH, -Cl, -O-alkyle
inférieur et, lorsqu'ils sont pris conjointement, X et X' représentent -O-.

3. Copolymere suivant la revendication 2, ayant un degré moyen de polymérisation supérieur 2 1,0.
55
4. Copolymdre suivant la revendication 3, dans lequel I'oléfine posséde un poids moléculaire moyen de
500 a 5000.
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Copol ynbre suivant |a revendi cati gp ¢ ggigdgsgd oquel | Pol fine emmmm nln “III “ |“| .
pol yi sobut hne. 6. Copol ynbre suivant |a revendi cation 5, ayant *un®dégré

noyen de polynerisation de 1,5 a 10. s 7. Copolynbre suivant |a
revendi catbi o@Ppelmeranlsivathwndicdiocarqaes lequield'piéfine estlle polyisdiatimensi st e on
anhydride maldique. & Copolynbre suivant |a revendication 7, dans |oqusl
le polyi sGbubwABMPE suivsda (avendisation 5.rayant e degrérreoypmyentolymérisati dg 153010, 10 9.
Copol ynere SU|van£ | a revendi cation 8, dans |loquel |'isonbre
d al kyl %i dy! ?%Tg'gi:g ra Spivant la pewepdigation -, darispauel '16°'Pﬁ§ﬁ?5'PWb‘1‘°é’°d=é"sfsﬁ?r ALAnBydride;
~~~~~~~~~~ 1 20|

R R S Ia e al ou ~riedur & 1. et R, R2,
Rs et R4 son 'ﬁf’g su"’};sgg @vﬁ" Zg%aﬂﬁ"%efﬁ% F°%568‘ﬁ%§ p°s£élea}"k9?'%s 'i“?f?c@‘\'%ur
ayant l.,a 6 a?ones carbone et un groupe polyal kyl e de haut poids

ol ecul ai rge, c&nyﬁ.&m% aafmﬁ?fe@éﬁi&%tﬁﬁ‘h, dand W @sﬁﬂsﬂn&e Baticf Vi gﬁgng;é 4R lvlﬁg..dsae R4

represente un groupe e I nf~rieur autre rep

pol yal kyl qodeoph@.ugreagmﬁulgml 6cul aire, ou bien Rs et RN reprosentent

| " hydrogene at un des groupes R et R2 reprasento un groupe al kyle

inf6riewdr et |'autre reprasente wn groupe pol yal kyl @ de haut poids

nol dcul aire. 35 11. Copol ynere spivant | a revendicatf on 10, dans |oquel le

groupe pol yal kyl e de haut poids hol ecul aire consistg en un groupe

polylsobutyle ayant au noi ns 50 atoné§ ge bone. 12. Copol ynbre suivant

Ia\/evendlcatlon 11, dans | oquel \729 yl e posabde un poi ds
%ol dcul ai re noyen de 500 h 5000 olﬂ e suivant la

revendlcatlon 12, dans | quel |e froupe polylso utyy e possbde un poids

nmol dcul ai re noyen de 900 a 2500. |45 14. Copol ang uivant | a

revendi cati on 13, ayant un degre|noyen de pol ynkrishtion de 1,1 a 20. 15.

Copol ynbre suivant |la revendi catfon 14, dans |oquel ]Je groupe al kyle

infdri €ir est un groupe nethyle.{16. Produit suivant|da revendication 1

pr6pard par |e procedd qui conpré&nd la reaction d'u ol df i ne du 60

type al kyl vinylidbne de haut poids nDIdcuIaire dans | equel ladite ol efine

de haut poi dgniRh&fidth 8t 6Gal BESPERE 1) n@ﬁh{ R, O AL 8 ARG Un' dratdt
POW qup | edinkyieNh@ibl dyamal § 6 S@bPlEc: n§ettuaegrch f ﬁi&n&éuﬁﬂ&(ﬁs md6Gigirel! R,
corps reacti &W%pr@ééhtgﬁ Ihydfcgbne’ & uR Hed HroSRY BE edny %ganiel & GtoUpe lafkidb ‘ﬁ\?én@drre?
17. Produit raRs iepissdhte mngfdﬁbepmewué d6 'h@R PoRs Mdlschidre PO BIBK B B RY Fdprésbritont
revendi cat i orhydrogenélansh dee Gtoipes! & ofBi. représeh® UASgroupS BkyicdinBfdur TRER rbpissakts! 1
repond & | a groupepbigalkyle de haut poids moléculaire.

385

11. Copolymére suivant la revendication 10, dans lequel le groupe polyalkyle de haut poids moléculaire
R consiste en un groupe polyisobutyle ayant au moins 50 atomes de carbone.

12. Copolymére suivant la revendication 11, dans lequel le groupe polyisobutyle possdéde un poids
40 moléculaire moyen de 500 & 5000.

13. Copolymére suivant la revendication 12, dans lequel le groupe polyisobutyle possdde un poids
moléculaire moyen de 900 & 2500.

45 14. Copolymére suivant la revendication 13, ayant un degré moyen de polymérisation de 1,1 2 20.
15. Copolymére suivant la revendication 14, dans lequel le groupe alkyle inférieur est un groupe méthyle.
16. Produit suivant la revendication 1 préparé par le procédé qui comprend la réaction d'une oléfine du
50 type alkylvinylid®ne de haut poids moléculaire, dans lequel ladite oléfine de haut poids moléculaire
posséde un nombre d'atomes de carbone suffisant pour que ledit produit soit soluble dans une huile

lubrifiante, avec un corps réactionne! acide insaturé en présence d'un initiateur radicalaire.

17. Produit consistant en un produit préparé par le procédé suivant la revendication 18, dans lequel le
665 corps réactionnel acide insaturé répond 2 la formule



46 *C L M SO 0 It . I X-GHC - CHCGX dans
| aguel l e X et X sont choi sis chacun nt entre deslmj HI' ‘
-Cl ot -0-alkyle infdrieur et, Iorsgt%ﬁégggggmm S conj oi nt m M“W”IIII :
representent -0-. | O 18 Prodwt consi stant en un prodwt pr epdr d®pat

procedd suivant |a revendication 17, dans |oquel |'oldfine de haut p0|ds
nol ecul ai re possbde un poi ds nol dcul aiore noyen de 500 & 5000. 19. Produit
consi stant en un produit prepard par Iffe procdd4jsuivant |a revendication
18, dans lequol |'olefine de haut potds-Heol~d€H-&+KE est | e pol yi sobut bne.
15 20. Pfoduit consi stant en un prodwt prepard par |e proc~dd sw vant | a
revendi cation 19, a ng rrerl sation de 1,5 a 21.

oI
Pr odui t 's' P’H@eﬂ?l 95°H?°\?aﬁ'f' ‘Icla"'t -O-alkyle
rreSelrJlldi cg?ingln% “’aa °rsq1’ qsﬂ%Ip"T %°" U’égg"tgf&% E’f'tl 8nne| aC| de est

I hyd b
e e B e m:%g”&’; g o o

ha rré;
une bande infrarouge 3 anhydri UCCInI ue Caracters

| i nterval | . @Rddit’ éonsistt endunl &ﬂn 6 pEF S bofsdl Rlivanp fC
i nfrarouge. 2Poiéfiddde Iéﬂibbﬂdﬁé‘légllamla EB;S ufeaaar react i O%Céd?ﬁgﬁgﬁ%o(faanuel
sui vant ksa revendication 1, 5 ou 9 avec une pol yam ne ayant au noins un

at ome d' azq0s Pieasi cpugistan én uiPloyisiLirégars (iEk tprdste/ ailfantl 12 rdvenRESh A8 4B uA Jegrs
ayant une bandveyenrdbrpelvmérganonlee $6/8a0.ni m de caract~ristique dans |"intervalle
de 1697 cm' a 1703 cm', nesur6e par spectroscopie infrarouge. 30 25.
Pd]_ysucci ni%t Bedgy¢opsisiant lea un roduitiprépard pan 1€ Brocdild rseivane @Lrevendicatigro0y daisriequel le
possede 2 a 1907ps résrtiannel agideestl'aghysriderraaléique 2t IHsorhdroaltalkpieisylidime estidoétiyivingfisne.

Pol ysucci ni mi de suivant | a revendication 25, dans |oqusl |a pol yam ne
rdpond a | &% ?‘?%’UJ@“’I—?Z" Ngrla' jeatign 1, 5 oy Hn ayanty abngciands infrareige d'senvdrislesucainiqueipe
al kyl bne ayanf’a" &Stﬁued?aﬂ jade E%FHéﬁ@_'G?c 1784 gy mesuide pargpeciomepRiciniamuper de
1&6. 27 Lglssucgll 1! fg ui va % revelndl cation 26, dans |lequsl le

r apport rml hoq a#. J;ﬁan sp?r{ef ﬁﬁ 1 HU‘?(" éﬁ"\‘?ﬂb@s’e“gﬂﬂi‘iﬂ"m htfe%“ 9 avec une
introduits dans’ e giomg d'az0 q'ie 40 28 PoI ysucm ni m de sui vant
l'a revendi gt b&%u&ﬁnmn&@ﬁﬁa&tmhdléﬁo 2’30 Et und B3l InfardlSe 4 s GRar
POLYAI e Ul e a7 i o S &o§§§ y@w@m&?ﬂ%@%ﬂ"e

25. Polysuccinimide suivant la revendication 23, dans lequel la polyamine possdde 2 & 12 atomes d'azote
d'amine et 2 & 40 atomes de carbone.

26. Polysuccinimide suivant la revendication 25, dans lequel la polyamine répond 2 la formule Hz N(YNH),H

35 dans laquelle Y représente un groupe alkyléne ayant 2 & 6 atomes de carbone et p représente un
nombre entier de 1 2 6.

27. Polysuccinimide suivant la revendication 26, dans lequel le rapport molaire de la charge de polyamine
aux groupes succiniques introduits dans le copolymére vade 1 4 0,1.
40

28. Polysuccinimide suivant la revendication 28, dans lequel le rapport molaire de la charge de polyamine
aux groupes succiniques introduits dans le copolymére est égal & 0,5.

50

56

47
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0 NR2 R4 t5

R3 L n~~~ J 20 | dans | aquelle n est 4gal ou

supdri eur 28 Gompagsd gedfesetide 0 A 10 afones d' azote d' amne et 2 A 40 atones de
carbone ; et RI, R Ra3 et R4 sont choisia entre |I'hydrogene, un groupe
alkyle inferieur ayant 1 & 6 atones de carbone et un groupe polyal kyl e de
haut p0| ds noldculaire ; RA et A2 rerﬁsaseﬁt;ent | " hyglr ogbne et un des

groupes®Re R4 represente un grpupe al e inferieuf-et |"autre represente
un groupe polyal kyl e de haut polds nolegqulaire, ou pien R3 et R4
reprdsentfnt |'hydrogbne 25 et un dgg groupes et RN represente un

groupe al kyle inferieur et |'aujre reprgsente un greupe polyal kyle de haut
poids ngldculaire ; ot Ret Rs fepragsennent o ndepenflanment |' hydrogbne, un
groupe al kyle inferieur ayant 1 engarbg e ou un groupe phenyl e,
ou bien, pris conjointenent, reprdsenient An droupejal kyl bne ayant 3 a 6

at ones de carbone pour forner noy Cos-C3¢— Conposa suivant la
revendi cati on 29, dans |equel groupe ponaNkyI de haut poids

nol eculqai re consists en un grouge pol yi sobutyl@ ayanjt au noins 50 atones de
carbone. 31. Conposa suivant |alrevendication 30, dans |equel |e groupe
pol yi sobutyl e possbde un poi ds r{pl ecul ai - re noyen dg 500 & 5000. 35 32.
Conposa suivant |a revendication 31, dans |oquel Am'repond A la fornule
-[\(_;T\IH) pZ']- dans laquelle Z et Z' representent ind6pendament un groupe

al kyl brfé ayaffps Jaquplig nzgsbhégal oul supérioub d rie Amt popsdde D 2UTD atomdsrdazeta idfamineche 212 €0 6,
et Rs et Rs §emassiecsatbans : oty Bs diglah&s sard ch@ids er@e rPhysis@dneu v gratpel @kyle infériour
revendi cat i o"ﬁa%; 28 aames, do ghMe diuyseroupe ngalwmm baut ipoids anwlétyldre A ROet BA.

Conpoad sul VEpEsetant 'B!(Fé%a'r%%{tw'd'ﬁs gfsupeléwt [pRpentscun aravge alkyle Inférissn et kayves
possbde,_un p"Q? rEﬁUa' 3@:9?@ mplggulaire onchien Byt Rgmpréseniepid'bydregdne; ant
| a reveﬁdl c °§ '°“ 8‘9 6 &kl ’@"P‘l‘{f"ér'?tﬁfarm%%s?mﬁﬁ“ rogRme
net hyl e. "' i ve cﬁs 'T‘o'ﬁp ;:;'5“ P"é‘%ﬁ‘i“?ﬁ“ﬁ’:wn g‘%je

ol ymdri sat | P 0 ' S
Feqﬁel Z et ggﬁmﬁg'sr ns ung'rfc’;u ogﬂﬁaata a" 2%@138@?)“2%?;

gener un royau.

aX 30u4y BR cifhposs &R Liale | N1
il S e et g igioh el e e
entre
31. Composé suivant la revendication 30, dans lequel le groupe polyisobutyle posséde un poids moléculai-
re moyen de 500 & 5000.

35
32. Composé suivant la revendication 31, dans lequel Am répond 2 la formule -[(ZNH)pZ'}- dans laquelle Z
\_/ et Z' représentent indépendamment un groupe alkyléne ayant 2 & 6 atomes de carbone et p est un
nombre entier de 1 & 6, et Rs et R; représentent I'hydrogéne.
40 33. Composé suivant la revendication 32, ayant un degré moyen de polymérisation de 1,1 & 20.

34. Composé suivant la revendication 33, dans lequel le groupe polyisobutyle posséde un poids moléculai-
re moyen de 900 & 2500.

45 35. Composé suivant la revendication 34, dans lequel le groupe alkyle inférieur est un groupe méthyle.
36. Composé suivant la revendication 35, ayant un degré moyen de polymérisation de 1,5 & 10.

37. Composé suivant la revendication 36, dans lequel Z et Z' représentent un groupe éthyléne et p est égal
50 42 30u4.
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I- bI 10 a __EP0387 346 B1 N AT , gﬂw m‘y uwﬂu" m,

cabone Rl 2, Ra 4k 1,R s, sR®" 2,R'e R" son 4 hii nr a
-Cc-¢C 38. Polysuccinimide statistique comprenant des motifs [choisis enis | I
CCR R~ ~ ~~~~~~~ 3 dans laquells Amroprdssnte un groups de |iai son
ayanf 0 A 10 atones d' azote d' amno of 2 &' 0 afonpbs do carbions ; R, Re,
Rs, R4., RI', 1le', Rae',4R',B", Re"1, R" ot Re"1 sont dhoisis; snts 25

| ' hydrogbne, un groupe al kyle infdrieur ayant 0 A 6 atomes de carbgne et un
groupe pol yal kyl e {de haut poi ds nol etulaire ;: Rifet Re rep esent ant
| ' hydrogbne et un|des groupes Rs et ps representg un group[e2 al We

inf6rieur et |'autjre pepregente un gfoupe polyyalk R
represenfgent |'hy rogbﬁq ptsun des gfoupes RA et [Re repr6spnte jun droupe
al kyle inferieur gt |'aunre represenfe un groupe al kIR, 5 Ry" 4t R2
representent |'hydrogbnelet un des gfoupes R et R nte un 30

groupe alkyle infgrieur &m |'autre ré¢presente un

groupe pol yal kyl e,] ou bi en
Re' et Rs' represgnte |’ Hydr ogene et jun des grou

es RM et R2' reprlesentent

un groupg al kyle inf I | "autre represente |un grr!‘oupg poI yaI kyl e ; et

R1" et R2" represente | * hydr Qgbn&4¢ét un des gr . . represente

un groupe al kylg inferNeur fet |- augrd_gepresente grou e|5ol yﬁl kyl e, ou
cRlicet RP' p

bien Re" et As" representent [|'jhydrjoghne et
prydsento un groupe alkyle infreriyrn at |'autre represente En
groupe p¥lyal kyl e R et Rs rengr 6s€nt ent indepentdanrent | Rhydrogbnk, un
groupe al kyle inferieur ayant 1 a 6 atorres de car bone. phényl e ou bien,
pris conjointenent, re esentent un oupe al Ibne géant 3 a atorres de

car bone pour F‘?S‘FH*E‘FE’ "tee'{“ %{°“p 'de i s‘@ ay >
ﬁE‘ son aﬁ'(;’ts}z g%

une |iai son CB'

mot i f SO t i rgg Ig ulaire le e nese ?J:a; S Proupes %QA
statistique S %nréﬁe,\abﬁﬂi re% .e, 5, Hbo by a/pfaf i‘n?
de haut poi ds ouBQ t agrear
atomes de car po m%ﬁfrdgaﬁé &Uf dell 'g ot I ¥ Lﬁon
39 dansgl squgy eealﬁﬁeoirlﬁﬁelpgl )‘éuﬁ'g & pbifaidie, ou blep% 8t Ap! ftb I €
noyen de 500 dn ddS QoGRS Y1 fdBrsSchhtl uhigrddbs alRyl WBIdur bt3rautre représente
revendi cati OnurfY@rouﬁlaaB&ydleﬁUGét ™M dt RO NBprésehtant fIayddGRMA of (urZNkQ grolipés JRs" R IFG"
| aquel | e Z r epprsatt éh gHoupd laRkip Michblt ot Paife PepRssénte’urigrbupa tpolyalityier Bu Bish RON&, R.Z'
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39. Polysuccinimide statistique suivant la revendication 38, dans lequel le groupe polyalkyle de haut poids
moléculaire consiste en un groupe polyisobutyle d'au moins 50 atomes de carbone.

40. Polysuccinimide statistique suivant la revendication 39, dans lequel le groupe polyisobutyle posséde un
45 poids moléculaire moyen de 500 2 5000.

41, Polysuccinimide statistique suivant la revendication 40, dans lequel Am répond 2 la formule -[{ZNH)-
pZ'} dans laquelle Z représente un groupe alkyléne ayant 2 & 6 atomes de carbone, Z' représente un
groupe alkyléne ayant 2 & 6 atomes de carbone et p est un nombre entier de 0 & 5, et Rs et Rs

50 représentent I'hydrogéne.

42. Polysuccinimide statistique suivant la revendication 41, dans lequel la somme moyenne des motifs A et
B a une valeur de 2 & 50.

55 43. Polysuccinimide statistique suivant la revendication 42, dans lequel le groupe polyisobutyle posséde un
poids moléculaire moyen de 900 & 2500.
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di spersant, d'un pol ysuccinimde suivant |a revendication 26. 45 57.
Conposisé | 8k Gbntenird de |corbbustibilea ndnpranentpmesolvartt orgasiqisuoiéophidestablesiertsl bapilitt alprse &
| a |ubrifi cdintavalleede 66:f= Cou204t CH(150 ° A2 D9 d) oih & 50 powirent epl'poids d'wnpaysaccnimideant
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di sper sanB5 Gemppsit} OI lfc lbrfiaste Gemerensnt wiei blle de yisoesit Proarer & laclbrifieation @h unes

50 40 guantité, dispersant, d'un copolymére suivant la revendication 9.

56. Composition d'huile lubrifiante comprenant une huile de viscosité propre 2 la lubrification et une
quantité, & effet dispersant, d'un polysuccinimide suivant la revendication 26.

45 §57. Composition d'huile lubrifiante comprenant une huile de viscosité propre 2 la lubrification et une
quantité, 3 effet dispersant, d'un composé suivant la revendication 37.

58. Composition d'huile lubrifiante comprenant une huile de viscosité propre & la lubrification et une
quantité, & effet dispersant, d'un polysuccinimide statistique suivant la revendication 46.
50
59. Concentré d'huile lubrifiante comprenant 90 & 50 pour cent en poids d'une huile de viscosité propre &
la lubrification et 10 & 50 pour cent en poids d'un copolymére suivant la revendication 9.

60. Concentré d'huile lubrifiante comprenant 90 & 50 pour cent en poids d'une huile de viscosité propre &
85 la lubrification et 10 2 50 pour cent en poids d'un polysuccinimide suivant la revendication 26.

61. Concentré d'huile lubrifiante comprenant 90 4 50 pour cent en poids d'une huile de viscosité propre a
la lubrification et 10 & 50 pour cent en poids d'un composé suivant la revendication 37.

50
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