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- Itis known to use polymer additives in fuel compdsitions and in lubricating
oil compositions, including the use of hydrocarbon-polymer-based products as
detergent or dispersant additives.. US-A-3219666, for example. discloses oil-soluble
acylated nitrogen compositions useful as dispersants in lubncanng oil composmons
prepared by the reaction of hydrocarbon-substituted succinic acid producing. -
compounds (e.g:, polyisobutene-substituted succinic anhydrides) with amines such as
alkylene polyamines. -~ -

US-A-5229022 teaches fuel and lubncaung o:l additives compnsmg ethylene-
alpha-oieﬁn copolymers terminally subsmuted with mono- or dxcarboxylnc acid
producing moieties. The acid-substituted polymer can be further reacted with
nﬁcieophilic réagents such 'as amines, alcohols, and metal compounds to give other '
materials useful as additives, such as dispersants.

EP-A-490454 teaches alkenyi succinimide denvauves useful as dispersant
addmves wherein the alkenyi group is derived from a terminally unsaturated atactic -
propylene cligomer. The succxmrmde denvanve is formed bv reacting the succinated ‘
oligomer with a C|-Csp amine.
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. Thereis a eonnmung need to develop new addmvee for fuek and lubncanng
oil compositions; especiaily additives which can eﬁ'eetxvely :mpart more than one
property.. An advantage of muitifinctional additives to the formulator is that two or
more discrete additives can be replaced w:th 2 smgieaddxm thereby avoiding or

30 ”tmmmtzmg the meompaublhty problems and adverse i mtmcnons which can often
accompany the use of severa! monoﬁmcnonal addmve components ina composmoxi.

MARY OF THE INV | -
The present invention is dxrected to an o:l solub!e addnct useﬁxl as a fuel
35 - additive or lubricating oil additive comprising. the: reas:non product of:
at least one qmnone compound; and
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: adduwe or lubricating oil additive comprising the steps of providing at least one
quinone compound; prov:dmg an anune-conta:mng polymeric material as described
30 above; and contacting the quinone compound with the anune-conta:mng polymeric
- material under conditions and fora time suﬁicxent to react the quinone compound -
with at least a portion of the reactive axmno groups to form & product mixture
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35 The invention is also du'eeted to an oxl soluble borated adduct compnsmg the
© . reaction product prepared by treaung an amme—coma:mng polymeric matenal as _
described above with a borating agent before, during, or after contacting the amine- -

"containing polymeric material with a quinone compound.
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25  polymers prepared by polymenzmg, monomers in the presenee of metallocene:
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- Preferred hydrocarbon polymers are olefin polymers compnsmg a major
- molar amount of Czto ng hydrocarbon monooleﬁn, e g., C2toCs hydrocarbon
30 . -monoolefin: The polymers can be homopolymers suclr as polypropylene and
polyisobutylene or copolymers such as erhylene-propylene copolymer propylene-
isobutylene copolymer, 1sobutylene-styrene copolymer, eto. ‘The poiymers can be
_butene polymers prepared by polymenzanon of mrxmree ot‘rsobutylene, butene-1 and
butene-2. Polybutene contammg up to about 40 mole% monomer units derived from
35  butene-1 and butene-2is a preferred polymer Other copolymers include thosein
which a minor molar amount of the monomers, e.g, 11010 mole%, isaCqtoCyg
non-con;ugared diolefin, such as EPDM EPDM copolymers include copolymers of o
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30 hydrogen as a moderator to control molecular weight. Preferably, however, the
" hydrocarbon polymer is unsaturated, i.e., contains at least one carbon-carbon donble |
bond. The unsaturation can be terminal; internat or both. The presence of
unsaturation, especxally terminal unsaturation, in the hydrocarbon polymer is.
- advantageous in that certain functionalization chemistries employed in the instant
35 invention rely on the presence of carbon-carbon double bonds. These:
 functionalization chemistries include; for example, thermal "ene” addition of
unsaturated carboxylic compounds (e.g., maleic anhydride), use of the Koch reaction
~ to introduce carboxylic acid producing moieties, and the addition of hydroxy
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possess ml Mo afridul Py &fg: oft 50%
nore pref e]rca dé’ﬂat Leas?‘[i 60% “and m)st h%:ée e?gbtlsy?ﬁ%/gaosﬂﬁ?

- 75-98% , W@Hlﬁﬁﬂs“o@ﬂ@m - ternminal ethenylidene -

unsaturation. TiFherfislaeeihvisae caﬁteﬁﬂbﬂth? imﬁhﬁ‘hfeﬁ ethyier¥ ¢dpdiynidrs empfivel
2%2?3!#% oA B oSt Ve A ey
hydr ocar bo BOmUMrWMnmhopyleﬂe dnd/oributéneclt trere;dplujeﬂﬂls comonomes3) witht i on
(.9 Uup Lhnitae’ e efﬂyi&etc%nw %Ha’ch%i@lykl{e?é ﬁ%&@'&éﬁfab%ﬁi&n K@‘Me
65%, although higher or lower ethylene contents may bepresens.
o The unsaturated alpha-olefin homopolymers; alpha-olefin copolymers and
30 ezhylene-alpha-oleﬁn copolymers preferably have a high degree of terminal - |
~ ethenylidene unsaturation; wherein at least about 30% of the polymer chains possess -
terminal ethenyhdene unsaturanon Preferably at ieast- 50%, more preferably at least
~ 60%, and most preferably az least 75% (e. 8. 75-98%), of such polymer chains exhibit
" terminal ethenyhdene unsaturauon The percenxage of polymer chains exhibiting
" 35  terminal ethenylidene unsaturation may be determmed by FTIR spectroscopzc
e _analys:s. titratior, or proton or C13 NMR. CEEIR :
" The unsaturated hvdrocarbon polymers with high terminal ethenylidene
unsaturation (e.g:, up to 95% or more terminally unsaturated polymer chains) may be
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nenonmers, or mxtures conp and at | east’ one C3 to C28
al pha-ol efin - . © nonone ﬂmﬂlm ﬂ nce of a catal yst system
.conprising the reaction or ati ol product of a .

cycl opent adi enyl -containing transition nmetal conpound. 5 (also referred

tochopont adh enyr iEvaredfy ol e N a-cibn FRRBEA of Akt ifed SSRGS
Peri odi ¢ THERQMesS, qmmresmmmm& ethylene|andhat: Ipast one §13791C2¢ alphaeoiefin
and Physics. 61Stmonomer, metﬁb_bféi&ce% &EﬁBﬁﬁ W&&ﬁsggﬁﬁkﬁl g&Hé Adaktionlgsi M abl e

are the netal |l ocenes,of .a as tifanium

zi rconium and hm%m%g Pf% ntaiging yRnsition metal compound

m yhrrerl z?tloﬁ ;:la(htsbrefbrrbath tdwa:tnemloeene;eﬁmrcbaﬂﬂyst mtdmt &an@ceaaiﬂww a
ich is typica it he Ui Noxa i,c activatar

i on exchange é&c@ Mﬁggﬁnﬁﬁ“ﬁ &nr&a"pﬁ TRostyon m dftﬁe ﬂeﬁod?c

Met hods for the (Tableofthe Eltenents discliosed.in theNandbiook and P

o hot 1 5 conpr iEEdRE ERE PRAETIOR, Wﬁ%ﬁ@&é@%%ﬁ&f“d '

for exanple, usi memmsm

4704491, 4931800 oy ?nen%%ﬁ%wg °?F9mﬁﬁﬁf§‘2%"*§§§“ﬁg@§%°“_

and 520732, and ;31%1
i ncor por at ed by e Vieith ‘!ﬁ"#@%“ﬂ“"m"m%&bﬁﬂgﬂ

preferred net hod cbﬁlboﬁﬁﬂ?oﬂixﬁﬂﬂbﬁlbfﬂm.eﬁisidw et hyI ene- al pha- ol efin 20
copol yner using netall sts i.s a ess utilizing hi di | )
o phasoretin T FedenRds i e driatipp SER shoveitseiogd s Satig Avafocarbon
co]E)endl ng USSN Q%Wrsﬁmﬁg?ﬂ!etaﬂoceneﬂmﬁgf mmmj?et?ﬂmwy '
reference ing 5tsc§§ﬁ,§%§¥_ﬂ° i ?éFﬁg g}. 9 0{%
preparing theal rﬂf% R
utilizing highly thbmmhodaﬂqsdas mﬂfﬁrﬁ-ﬁé&kﬂ%mﬁé m}b&ﬂﬁm9ciﬂa4ﬁh4,y
25  assigned capaghagahiiiY, and $95480b! t?dAJz‘ﬁ@& and’ 20732k Y0-A-87/03887

i ncor porat ed by erenée [

copol yners havi ngmﬁP 33} r#lrﬂﬂwh}%ﬂeﬂv&%mﬁMMWMF&h Gntu‘eues A
COItOO: lym‘«‘rs for U {WH%&@EW@O%&B?&@I&M@WW usi ng
net al | ocene- St. S characterize €

POLY- O(R ) ﬁl H‘F"Pg “'\'-g'ﬁé& &‘ESW ﬁ’é?%%!’&s?‘[i’% tiphg-olefin
al kyl ,. nmore pr ef &dkd'gmﬁlat desciibed in conmhisntiy dingES SN 1992630, WCZ

chaln, The chat nOoHHRRE 10 5’?%%@%??3%%9%%@@%%&%

t he com)][lomﬁr(s) pw'&astmﬁhbdrfonmpmgthgainha hmucmiymmmdrcopolymerslsa
A s e SO SNBSS Wit s
contain int ez$1al assrsned. mwnsﬁmﬂﬁms aerere incorposted by R i s.

"as. defined abOVereferencemnsen -he al pha- oI ef in hom) and copol yners .

Bl S0 charact er ’;’Qddﬁ?%ﬁ%&é’r{e&oﬁé PePehaving i teppinl Vinyldens bndatiratin; wiich ire
preferred copoiymers for use in the invention (and which are typlcally prepared using
metallocene-based catalysts), may be’ characterized by the formula POLY-C(R)=CHj

30 . wherein R'is Cy to Cag alkyl, preferably Cy to Cyg alkyl, more preferably C; to Cg
alkyl and most preferably Cl to C3 alkyl, (e.g:, methyl or ethyl) and wherem POLY
represents the polymer chain. The chain length of the R’ alkyl group will vary
depending on the comonomer(s) selected for use in the polymerization. A minor

. amount of the polymer chains can contain terminal ethenyi (i.e., vinyl) unsaturation,

35 e POLY-CH=CH2, and a portion of the polymers can contain internal
monounsamratxon, e.g. POLYoCH=CH(R'), wherein R’ is as defined above.

The alpha-olefin homo- and copolymers possessing a high degree of terminal
“ethenylidene unsaturation are also characterized by the formula POLY-(CR)=CH»
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represeﬁg‘ggﬂlsel"?il p chain and R -is as defi ﬁ.‘gﬁfsg{s{nﬁg‘
For copolynmers the i Im R alkyl group in a given chain depends .
upon . which o corroBo»rrers term nates the chain. '
The hydrocarbon pol ymer from whi ch the first am ne cont ai ni ng pol ymer can

be d d d, of h f
descr bedvhésin FOf Y Epfiats 1 fpiioolétn Poaner shaim o Fo A8 ASRPE Ao St 1y
e e P e ey O e “”‘"”""‘“‘””ﬁ‘ °“"“t et tpae e oy

xtu ui
to co%t a%%ﬁg?%ﬁ%#cow{%gfmﬁn@ec xture .. of satﬂrat ed
and/ or unsatuth&hydryﬂrboapbbmepﬁlommhmlnheﬁmmmmchmlo -
funct 5o e deived GafyBE Tukkiur€ i bBH B B0 oF Rork B e lerdibtirk ilibobigy Nt oduce

car boxyl i enation In e preparatl
ani ne- sutl'%il"!@l"!!-!!'l WMarWaﬂnmompmpbem meenmmm ow. -
What ever (eig)Ghe Kithiréatiionds GEibEd b¥low) @@auﬁol ymer s

can bem ed' oether rior-to char II’I tothe ct| n.zo ey can .
be .char gé W‘Fé) F@#@éﬁm Mﬂ’lﬂl‘g\eﬁﬂ%’@ﬁ@rately

t he pol yrafrmadhﬂdladdmmmed ﬁamﬁ malsmbemmalfdbﬂwn any

orde n.ch uential | bse har olyners must
be. o) @ amceipnighéba Theitessrch;as Hea AAH irpling tn ipsroccS cBEfiE 11 |
suf fici emmﬂdmldmnhdp@mmmm-SMmted hydrocarbon Wen two
hydr ocar ed togetheéer, they aré generally 20 pr esent
in a wei gﬁ %ﬁﬁg&ﬁ@e@?ﬁwm about 10: 90 t0-90: 10 and preferably from‘
20:80 to 80: 2dﬂﬂmerrﬁx hpmgmssnmlwednqhe&ywcmhmmr i s

preos/ent %wmﬂhﬁusﬁwwﬁoﬁ?@nﬁg& yrrer mx‘%(euéﬁ"#&aSt 1-0

m xt\? e Seppsately taghe W‘mw"yl mmaarbbeadded
copol yﬁe&mﬂlﬁh&bz&l $eRpbitiall) ' any? 9:&5 wwnémg ﬁ&reqﬁaﬁlws

E?ﬁifzze%ﬁial et he% dene unsa'&lpratl.on gﬁ@ Pre;@‘i&"&%pol Do

and et hybmﬁuﬂmﬁabmaop&wﬁediﬁcdrﬁhmmﬁﬁddwne typically has.a M in

t he "~ ran to 000, and

nmost preferably “mwﬂwgwgﬁlwﬂ% w&%gﬁpﬁ#ﬁy

Pol yaGr i presentdnaoveight: welgluratloofﬁ‘dmeabnntrl&%mm lﬂuyimfefahiyﬁnmt erials

- enpl oyed [ Vﬁﬁ'ﬁb ngmﬁn @E%%cﬁ’ MH.F{. as earlier
' drer?l ngd %2?3&98%&16] . een chepm %mﬁi %? ﬁl’o 0 contain

wi t hin .wmtrmamom east ahaut mr%@almsl%mm/group 35

Al ternativel ymhllﬁst?dﬁv% WI miiige Prepared by

CUi # ab) cpoisoburyienk ag8 A ?@wﬁ %#nlg lv&?&w@%ﬁfd “mﬁmﬁné“ bol yrrer
ei t P& cw%\bﬂﬂ:ecbpo chains bﬁeﬁﬁﬁﬁmﬁmwnmmmnchem cal - .
treatme nf're?eragl?f the e?l%;lt G a'l hag-ofegn ?st s esctéjd ﬁ'gﬁxt etl\{ylene-propylene copoiymer
- and ethylene-butene-l copolymer. The polyisobutyiene typtcally hasa Mn in the :
range from about 700 to 3, 000 preferably from 900 to 3,000, and most preferably
- froml, 500 toz,SOO :
30 R "
* Amine-C ""E'! ric Materials. |
.. The annne-contmmng polymeric materials employed in tlns mvetmon may be
a hydrocarbon polymer as earlier deﬁned herem, whxclt has been chexmcally modlﬁed. '
_ to contain within its structure at least one pnmary or secondary amino group
- 35 Altematively, the anune-contalmng polymenc material can be prepared by
' - polymerization ethylene and/or one or more alpha—oleﬁn monomers w:th a suitable
mtrogen-comaxmng monomer, wherein the resuiting polymer either contams, or can
be subsequently modified by chemical treatment of the N-qonmmng__moxeues dxreetly
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| gast one primary or secondary. am no group. ...i Am ne- Cont ai ni ng
Derivatives of Hydrocarbon Pol-ymer- Subst i tut§d Mono- or Di car boxylic
Aci d Producing Materials Am ne=eadnt ai ni.ng poI ynmers can-be -
formed by first functionalizi ng a hydr ocar bon pol yner to.contain

Within its strufjeafforated fntodhé polyme &PSdHRaL! dt feadE btk primary di'seebiidafiCamino

noieties (eg. acid, anhydri ge or “ester :groups) and then Subsequent|y
reacting the hymar bon- pol ymer substituted nono- and/or dicarboxylic acid
10 produci-ng materi al's with an am ne corrpound containing at |east two
reactive am no |, 2 nda r Qups.

The hydr ocar bon=p6Hs i ng
mat eri al, e.95y., Digarbbxvii used in the invention includes

po! yol of i n Wi th a mnoﬁ*’r%'%ﬁé’a?mégcar BOW%‘QW‘?WQ”M v

nonounsat ur at ed mmpomm contain vithin its stryqrure-mono-Andior sicackaxylicacid
nonocar boxyl i c Pl?dg f
di carboxylic ac f%éijdg&go?goun é’orester Uﬂéﬂkﬂsﬁﬁ%rgﬂ& abl y,

Xt ur.es
the reactant coff3fiRg rﬂig‘?mﬂ@fié%?%
fﬁ”s'zét' ngmb (] auau&a Wﬁvﬁﬁaﬁélﬁa I@bh?&ghgme?:dww{mawg&m
e car box S are vi ocated on adj acent carbon
atons) and (b) é{""ﬁ s’tp ‘Bﬁ MM FWB¥h, of said adjacent carbon
atonms are part of saﬂehyﬂmcabonpommmtdlmo@mbrmhmmdﬁm '

of (1) (111 o Akt e s ey o e BppiBles iRy |

t he carbon-car bmduanﬂﬁongmwwn#bg&pobﬂmgmnml@bMI e., of

25 the SHBICtjpfiod m?ﬁ? mmﬁtwe&:s&?é §h as
Cl to C5 al cohol derive rmnoest rs ot (il on reaction W the_

pol ymer, the notyBicallya manoynsagyrated m Me@dumswmp prac
reactant beconemofifiinthfiraed hkOici® kg coipoiuid 8P hiuted thizesio 1o

gSpoI Zgggt Istjltjfté t gt aa 'O‘ﬁCCI ni- C anmglg:;els%?l and acré 1 EGI d ’mgamﬁol yner

carboxyl i ¢ r eacéomsisingbf (i) mvnviumsantated O4ttaCpy dicarboxylicacidiwhereingaytheci d,

el el ¢ anhyfy | Agrndigh BHAUFR afé Vicl, G IDEREPBR afjabert Utidh'atiSins) and (b) at least
one, preferably both, of said adjacent carbon atoms are part of said mono
unsaturanon, (ii) derivatives of (i) such as anhydrides or C1 to Cs alcohol derived
mono- or diesters of (i); (iii) monounsaturated Csto Cw monocarboxylic acid
wherein the carbon-carbon double bond is con;ugaxed to the carboxv group, ie., of

25 thestructure a

0
. I
-C=C-C- ;
30
-and (iv) derivatives of (iii) such as C 1 to Cs alcohol denved monoesters of (iii).
- Upon reaction with the polymer, the monounsaturation of the monounsaturated
-carhoxyhc reactant becomes saturated. Thus, for example, maleic anhydride becomes
a polymer substituted succinic anhydnde. and acrylic acid becomes a polymer :
35 substituted propionic acid. .
 Exemplary monounsaturated carboxyhc reactams are ﬁxmanc acid, xtacomc
- acid, maleic acid, maleic anhydride, chloromaleic acid, chloromaieic anhydnde,
acrylic acid. methacrylic acid, crotonic acid, cinnamic acid, and lower alkyl (e.g., Cy
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I) acid esters of the foregoing e.g.
met hyl nal eate. ethy thy+10- ' fumarate, etc. -
The hydr ocar bon pol ymer can be functional i-zed by reaction with the

~acrylic t ha ci d crotom c acid,, cinnamc acid, and | ower
2 kgl ( ev?ﬁ's@nsm PHio/Shs ,m | e

"

e T e TR R o%*ﬂ?%ﬂﬂgﬁis’é%%a about

1to8w fﬂ@&lﬂ%lﬂme or ' brom ne, based on the wei ght of polymer, by
passi ng the chl ar&? r% a terrperatur'e
of about 60 toggdo%a{ xPﬂBQ\SléS %mﬁ‘rmnahfﬁabg Sk Togenat ed pol yner
may then HRONOURsAtETZLed !Fcremmm@ma @ad@dpbb'nymme. the -

react agt blﬁh@%hb@%rh%h%ﬁ&réﬁréﬂm&& 1t:s 810:%&10&&6#‘6 pfdduct
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monounsat ﬁ”m&lvé%ase - weijght of awmse% Passmsm m%brnmrgrémséd
pol ymer . eiriperatgreofiabout GOWZNQC bemOGtQ 10 lirfl The

monounsat ﬁﬁ&s@*ﬁ?@wﬁ@v?@aﬁé&m it onb AR cefion ”‘e. |

chl orine mam&nﬂ@%mm&mlkﬂhrsPrsoahspmdum‘ohthnedwpe are

?1I2§Z|4 edco&a&mehﬂn}&@m!ﬁl’ ;&a&g&éﬁ%a%é%?téﬁ%u%?gdand :

car boxy! i soleefthahalogenated pomegoPmcews wafthis geaerattype arergughtnpgs, in ur es to

cause a ! (U5 ABl087a6, 3172808 il 1272746, Anjwn' Bt ardte POI yrer - and
: in e

car boxylic reactan e .contacted w.th stirri .

absence, monmmwg@wwlgrmﬂm heaneg !e.aéwefe!moro 20

ggg{ ner | gv&mﬁate theiot Muerial.l Prodedsesf this type re'diiosed) €g.0fn BHMY 120 to-
0 S ene" processes are

- descr % dﬁﬁ*@%&@%&%ﬂé‘%’#& gﬁrﬁ M&% 11 o 7 Wil e

hal ogenat i on nThehylsocard wolmemdahehmmnmmwmoxyherwcai bon

PoLYTT ok SR B B SAFE b il et R RO, o on

Hydr ocar bmxpoqexmaay, the Polmuang carhwcgh: rmummﬂbe:mmdm thestitring i on
(e.9., etind ke ghdehce OF Ob dhdRAIer @l Feagfafitio 30 W . %

. terrri' | ethen |1 dene) -readi | react Vi a thg)t'ﬁer n -' reaction
 underé® onpel mole Btigiof § P%YfléPﬁﬂt]iw m%&ﬁ%beu ﬁi‘?ﬁ"%@'g(fﬂfthe '
monounsat abiout @ do Q0rHIeX Thesndl and"qrbcdties 418 desiribietin USIAs3II61673 dkpUsber mal -

"ene" u&fmt@g -al so avoids-or mninm zes the introduction of chlorine in |

the prod presence nmay pose. enV|ronnentaI concerns.

Accor di-ngly, tﬁﬂnhﬂia!dgeneﬁomimnﬁvmplpssncreasethpmi:amdfﬂnrhvdtnearbenct ion of -

i ocar DA Y e ohlilaited el §FF G BRI, for oo "

aci d 2%oi epolmens;hamngfa high content of teominahunsatiration Hydtosasponpolymers ant, as

d b
e car poiie s BRfYA bPydrffu R0 e a%‘Wauﬁ*fP'gthe %“Sie;ﬁé?

chains. at least about 30 wt.% terminal ethenyhdene) r
| ~ reaction'under conditions avoiding the formation of tar and sediment to add the
monounsaturated carboxylic reactant at the unsaturated sites. The thermal "ene"

30 reaction also avoids or minimizes the introduction of chlorine in the product, whose _
presence may pose env:romnental concerns. Aceordmgly, thermal "ene” chemistry is
preferred for the reaction of hydrocarbon polymers with high terminai unsaturation.

" The hydrocarbon polymer can also be functionalized to contain carboxylic
| acid moieties by graﬁmg with a monounsaturated carboxyhe reactant, as described
- 35 above. in the presence of a free radical initiator, wherem the carboxyhc acid moieties
are randomly attached along the polymer chains. . :
. When performed in solutxon. the grafting takes place at an elevated
" temperature in the range of about 100 to 260°C, preferably 120to 240°C.
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acconplished in a nmineral |ubricati ng oi| =11~ sol ution cont ai ni ng about
1 to 50 wt. % pol ymer, preferably 5 to 30 wt.% pol yner, - based on the

initial total Orifefd eBliadical xmtmedgra.ﬁm E%c&:ﬁﬁ%hé@ﬁi Eﬁﬁn&ﬂilﬁﬂ ﬁfo}l"“' ch

may be used include %‘ejr oxi, Hﬁ 3 rrgazun and

are preferabl y o) HHQB"WE%PE‘ &t%g¥W gPO ymer, P" out
100C and thus Hasedronhe initignonl bii’sdluﬁdm n the grafting t enperat ure

range to provide fr res n ative of ,these free~radical
initiators are azobﬁﬁ\?r@?ﬁ'ﬁaﬁcﬂé ors which may be used include peéroxides,

2, 5- di met hy8 hehydropesexities; anidazb eompeundsh and arerpreferibliethose which have alboiling

erOX|de The ﬁmi:!?ﬁu@} ut 10

8. 005% and 1% tg%v\g%g%tgﬁ‘si%m ﬁédﬁyadﬂstﬁg%{i&o?ﬂh e reaction %i%;%z‘?

sol uti on. tempeyatuoetange tq peovide

atio range of '?*"a“*i'gé W@‘“‘"’&@S‘%‘S‘F’aﬁfm %"*‘W{J"“%%W%he

car boxylic readdd eroxides The dnitater isgypical l&wdmalhm@wméfwweenabout

Eglr)rmg(rj gqlmlgamg%ﬁé‘::? @Q?Mtbs herﬁe‘h:gﬁc! aés?m?\der éaﬁnetﬁre“)daI I;ﬁllzla%/
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In the solid oTYPFEQI 8&“’3 gF#?Pﬂa‘ c;;?q r at ed

car boxyl.i ¢ aci :kdmalimﬁd!ermﬁlsahmlawaghuhnammdf&omMutatbto 3&:1gpr&?€rﬂdy0n

Tormerature of SUNPET: THR clBoRR! kil e o R AL ARy LR liene:

about 150 to 4polymer modle Rtiorangenf about ¥:1 ¢@ 1020 The graftinglis pretprsbly camied out

" pol | 4749505 ' d

bol yImer s a5 disilih %?gggé%gﬂ(magunﬂé}iﬁtré e Db, an

4863623; and drocar bon pol ymers contalnlng
at | east one car bonlnthesolid onmeit progessfor forming agraft splymeshe unsatyrated) i zed

Lo contain car byife s8Rl Witk ie-dghibRal se of a faial iiffior Arafted on mithe i 1 the

pol ymer is sel ect | v functional i ze at the,unsatyrated olefin sites. A
DS ¥ Roch’ pr ocARSTRRHSEIBaTGHnE: B R, (1 SSPPRRRI O e Folieg o
| east one mdudtﬂ&hk@ﬂcﬁﬂhﬂ?ﬁn From gbaut 15020 400TC: ercbs:ns forifreee

s pr of or 28 ywﬁ%ﬁﬁ%sy@ﬁéﬂﬁ%ﬁﬁ%&@ﬁ*ﬁ@@ ASisastif. 473kies The

Koch reacti on 4nd 48636331 and iniGBrA+2065852and under cond| tions
suf fici ent to form 'léHsi &rbd 4 énsatu
car bon- carbonHngBi Egﬂcf W '& ca?ﬁenl um&?bon can e reacte W t'h
car bon m)nOX| Rkan;also be nm@wmdnms% rﬁ%wmﬂmmwrmtm| n

turn is react eﬁh&bﬁthé olynieris ﬁl!éuve!v mncﬁéﬁﬂﬁﬁﬁﬁtiﬂewmeﬁﬂ@ Bites. A ‘
sel ect ed %é [% P]b rou conSJ stin W wat er, at. | east one i reﬁstone
group .confai ni Hge mprEesgo 49&@3 e CHMROSTHiGR SATPIiSAG AL
‘water forms a lgairdeashdn poigmeshaviigaiiedst bne carbon-cabon dpuble bend, avith earboit hi ol
forms a ~ monoxide and a Koch catalyst. The catalyst is preferably a classical Broensted acid
- or Lewis acid catalyst. The Koch reaction is conducted in a manner and under-
conditions sufficient to form, theoreucally, a carbenium ion at the site of the carbon-
30 'carbon double bond, which carbenium i ion can be reacted with carbon monoxide to
| foxm theoretically, an acyhum cation, which in tum is reacted with at least one
- nucleophilic trapping agem selected from the group consisting of water, at least one
hydroxyi group containing compound and at least one thiol compound, wherein
~ water forms a carboxylic acid; aicohol forms a carboxlec ester and thiol forms a
'35 carboxylic thioester. -
Asa result of Koch reaction. 2 carboxylic acid mmety havmg the fonnula D
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35 carbm(ymcia hi oest er. | As a result of Koch reaction. a

carboxylic acid noiety having the formila (1) WD 9BCTAISAs815222
PCT/ US95/ 15222 =.12.- [err] o
(1) - is attached to a carbon atonﬁf t he pol-ymer: “backbone: wherei n: Y
is Oor S; and Rerr] is hydr ocaf Byl , - substituted hydrocarbyl, aryI
or substitued aryl More particularly, such- Koch conpositions conprise
functionalized polyner the formula (11): -5 [err] .~ wherin
POLY is hydrocarbon poly, Yb bone: nis a- nunber&%reat er -than 0; Rlerr]
Rlerr], Rerr] are the sdite of different and are ea H hydrocarbyl or 10
- pol yneri c“@&éﬁheﬂmcmnumaﬁthepelmw‘%&ﬁﬁpﬁldﬁg Koch
15 B ense erlved rom a-
separ at e r ant even %Wﬁ%%&ﬂ% %g\ﬂe& ,(I ) is
repr esent WOHQQWRWmmwMMM{mml eties are
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" Preferably the "leaving group” (-YR3) hasa pKy lessthanorequaito 12,
30 - preferably less than 10, and more preferably less than 8 as: determined by the pKy of
' ~ the corresponding H-Y-RS trappmg agent. (-YRY)i is referred to as 3 leaving group,
because it is the site at which amine compounds react to form the acylated mtrogen
derivatives empioyed in the present invention. ‘l'he pK, of the jeaving group
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- functional ; groups. Preferably, at least about 50 mole%, more preferab!y at least 60
30 mole%, and most preferably at least 80 mole% (e.g., 90 moie% or more) ofall of the
carboxyhc groups are neo:

. In accordance vmh the Koch process, carboxyi groups, lncludmg carboxyhc
acid or carboxyiic esters, can be formed at moderate temperatures and pressures at
the point of unsaturation of the polymer of the present invention. The polymer is

35  heated to a desired temperarure range which is typtca!ly between about -20 to 200°C
and preferably from 0 to 80°C. ‘l'he pressure in the reactor can be maintained based
‘on the CO source. with pressures up to about 34. 500 kPa (5,000 psig) wnth a
preferred range of from about 3,450 to 20,700 kP, (500 to 3,000 psig).
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. The amine-containing polymeric materiais empioyed in this invention can be
30 Mamuch condensation products formed by condensmg a2 hydrocarbon polymer
substituted hydroxy aromatic compound with an aldehyde and an amine compound.
The hydrocarbon polymer substituted hydroxy aromatic compound can be prepared
by alkylation of a hydrocarbon polymex_’ containing at least one carbon-carbon double .
. bond with a hydroxy aromatic compound as heretofore described.
as - The hydroxy aromatic compound can be any aromatic compound having at
least one hydroxy group and at least one hydrogen substituted on an aromatic ring of
~the aromatic compound. Hydreiy aromatic-compeunds including those compounds
~ having the formula (ITT): | |



Manni ch m "@tion Product s : - The ami ne-cont ai ol ric
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aromati ¢ conpound havi ng at ' | east ohe hydroxy group and at |east one
~hydrogen substituted on an aronah*; ring of - the aromatic conpound. -
Hydr oxy aromatic conpounds inclu ®y t hose conpounds R havi ng t he

or 2; R is a

formula (I111): ‘WD 96/ 16144, - _
O - mde or -

PCT/ US95/ 15222 - : B
wher ei n Ar whepginsRrvepresents ' - oqp WheEr
Cl to C3 hydrocarbyl or. a hande:aI gﬂch as
chloride radical; b is an integer fromo0 to 2; and ©7's oA integer from1
to S 2. 111 ust rative Ar groups are phenyl ene, bi phenyl ene napht htyl ene :
and the-|ilgg aromati c

ein
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3442808, and 3739eskiehyde can be any simplemiiphasic aldehyde o pidsbyde produeing o s
The anigne- parkal. RulfadRintiRchfdeTPAFirMaIdehyat enPitenalddtiyls. | nvention can

also The amine compound can be any ot‘ the amine compounds described above.
Processes for condensing the hydrocarbon polymer alkylated hydroxy
aromatic compound. aldehyde. and amine are well known to the skilled artisan and
molude those descnbed in US-A-3634515 3649229 3442808 and 379816S.
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- The amme-contmmng polymenc matenals empioyed in thxs invention can also
be the Mannich condensation products prepared by reacting a hydrocarbon polymer
subsntuted mono- or dicarboxylic acid produomg material with an amine-substituted

25 hydroxy aromatic compound (.8 amlnophenol) to forma hydrocarbon polymer
subsmuted amide- or imide-containing phenol intermediate adduct, and then
condensmg the xntermedxate adduct with an aldehyde and an amine compound 'I'he

_ amine-substituted hvdroxy aromatxc compound can oompnse anyaromatxc compound

, having at least one hydroxy group and at least one axmne-contaxmng group

30 substituted on at least one ring of the aromatxo compound. Suxtable N-hydroxyaryl
amxnes mclude those of formula avy: B o

-  HN-Ar-OH (V)
wherem Aris as deﬁned for formula (III) - R
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PCT/ US95/ 15222 known. See, for example, US-A-5128056. .- 17 -
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processes and diredesaribedin US-Aedi75654, 343875%3665804; 4000353, and/S2250927 96184,
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i ncor por at i on  cleseribede howgver; arepreferradi ni ng nononers ("MNCM') into-

| Amine-containing polymers used in this i invention can also be prepared by the

25  direct incorporation of masked, nitrogen-containing monomers ("MNCM") into o
homopolymers and copolymers, including polyolefins such as ethyiene-propylene
copolymers ("EPM™), to form copolymers, terpolymers and tetrapolymers containing

- the MNCM. 'l‘he mtrogen-contaxmng monomer is an unsaturated compound which is
~ copolymerizable wnth polymer chain monomers ("PCM"), viz. olefins such as |

30 .ethylene and propylene. using a Ziegler catalyst The amine-substituted polymers
preferably comprise polymer chains exhibmng a generally uniform distribution of -
amino functionality and alow halogen content and are essemxally devoid of organic
halides. _ - '

The term mttogen—comaxmng monomer ("NCM") means the unsaturated,

35 mtrogen-contammg monomers which contain at jeast one primary amino and/or
secondary amino group. Exemplary of nitrogen-containing monomers are
norbornenyi-methy! amines and imines and preferably 5-norbomenyl-2-methvlamme,
5~norbomene—2 3-d1methylamme. S-norbomene-z-ethyiamme - '
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‘conj ugat edand cande carriedhit\at sty mr@eramtmand plre;sme smtdblmfomZteg!af eamiym.

ool ke”ﬂepolymeuu?ﬂ?ﬁ%h‘b# rrerl za i the pr |s emg @Qar bon.

~at ons. i on process
otherwi se M%hﬂ@!ﬂtqmﬂéﬁe%m% _ '%mde m@m ysts
known to bgesited Ripldciiac Weiglit! TheRfliptisrization i uandeﬁaafmﬁa&& ed_out

: -SE)I ;a/tgéplt o sYe‘rﬁturel and%gg ssiie sul:uhgglﬁe for Zi egh l;at al ysi SéF'd\}(éﬁgh;rhe

| at HCMeheid!i ‘lﬂxedesweulmmrﬁmcnom intatrborited |
ngrng g::l laquemésl@ﬂ a£ 3 gsgﬁ ﬁ?tgalée c;;:yprrerl za%llng:l
guenched aPR’ta{# % “8?‘%%“ @M uw ‘tc%n of suitable ,
anount s ofregeneeated by removal ofithe masking) gﬁqseogconvennondqimhmgHCI) as

heagine: E“E"?‘%% u{’&ﬁ‘""%m f%*!ﬁ‘&?%%%g%ﬁoﬁ@?ﬁﬁioups L b

~ regenéPat €y \mymm‘t Ynreacted MORYMETS ATE oNal
de- ashi ng ¢q ﬂeéw%onmmhwﬁg)mﬁb&ducts

cataryst " ed 2 mﬁa&@a Tt Ze R’s”&e- ting} Rbdeaie thé the
: maskmgagent end generate the ammo ﬁ.mcnonal group, thereby fonmng the
. polymer: Further descnptxon of the formanon ot' these polymers is found in US-A-
30 4987200, ' o
N The composmons ot' the presem mvenuon are to be used as additivesin .
lubncaung oil composmons and i in fuel composmons Accordmgly, the number of
amino groups in the amine-containing polymer materials used to form the i inventive
. ~ compositions must be controlled to maintain oil solubahty Generally amine-

- 35 containing polymenc matenals formed by chemical modxﬁcanon of hvdrocarbon
polymers whxch are useful in makmg the additive of the invention have on average i
within the:r struemre at least about 0.5 and preferabiv at jeast 0. 7 (e g.,0.8t03)
reactive amine groups per molecule Methods for controllmg the number of amino



contacted with an aqueous liquid e.g., water, aqueous solutions containing
sui tabl e woosnéergal acids. The resul ting hydrol ysi s reacti 0B ?'MJ /15
(:de-ashing") liberate the netal “maski ng agent and generate fs?le éﬁno
functional group, thereby forring the &S‘yrrer ‘Further description of
the formation of these polynmers is found irr 4987200

The conpositions of the present invention are to be used as additives in

lubricating oi | grQERGSiHe o ?ﬁ%ﬂnﬂ’d‘ihd?&r@%ﬁom Qﬁe ch?raﬂ'hﬁwmg}s used

nunber of’ am no gr u am ne- cont ai n| yIrey,

to formthe i nvﬂﬂlﬂP%mewnchSHﬁb@Ftﬂmmﬁﬁ@f ﬁl?eskﬂ WFN,‘H]‘SIB qfrahmteae hings; |
sol ubi lity. Gengf@hh ¥d R&fefle- 35 = containing polyneric materials fornmed by
chem cal nodification of hydrocarbon - ‘pol yners which are useful in
maki ng the additive of the invention have on average ~within their
structure a_tSIeWand preferably at least 0.7 (e.g., 0.8 to 3) -
;ﬁ?ﬁg' ve am n\?@ggg%pﬁ&@e% Gihde us'gﬁnlegalegrgexf%gﬂu%nlxﬁagdé Pi ARG °of
PCT/ US95/ 15222 quinone compounds having at least one hydrogen on the quinoneiring and mixtures
groups in-the pgleydgr QH’&%& am no
groups to t:ﬂqw no§g“§£ oun a‘?@gdé? p{,)tgegées Ion o?f EH" k(%l
artisan in light of the teachings presented herein. 5 Quinone

Conpound - Qui none conpQunds useful in'the present-invention
I nclude 1,2- and 1,4- gRitnong co nds having at |east one hydrogen
on the quinone ring and m xt urss t her eof . Suitabl e qui nones i ncl ude

1, 4- qui none conpounds of formul [err] .- 10 wher ei n

Rlerr], Rerr], Rerr] and Rer r i ndependently sel e&Vbd f.rom hydrogen,
halogen - . hydrocarbyl, ang” swesSt Nuted hydrocarbyl; provided that at

| east one of Rerr];, Rerr], R&rrj. R4and R4 is hydrogen;' or Rlerr] and
Rl err] are 4 defined above and Ri@rr] and Rlerr] are joined to 15 forma
hydr-ocar boc?cszl ic ring or a substituted hydrocarbocyclic ring provided that -

at | east one of R[err] and Rlerr] is hydrogen. 1,4-Quinone corrpounds
of fOL rr}Jl a (V{) whéreiscie}, R2, R3 a:qwafeemaqsenueﬁﬂmﬁcia&&nﬂyMQaﬂmm
2-methy elnlyztfl)'gcualrhﬁ, sttuted b %mcarbyl provided that at least one of R1, R2, R3

and R4 is hydrogen; or R-" and R4 are as defined above and R! and R2 are joined to
15 forma hydrocarbocyclic ring or a substituted hydrocarbocyclic ring, provnded that at
‘least one of R? and R is hydrogen.. 1,4-Quinone compoundi of formula (V) include,
but are not limited to, 1,4-benzoquinone, 2-methyi-1 4-benzoquinone-, 2-chioro-1,4-
benzoquinone, 2,5-dimethyl-1,4-benzoquinone, 1 4-naphthoqumon=~. 2-methyl-1,4-
‘_ naphthoquxnone, 2,5- dichloro-1 .4-benzoquinone; 1,4-anthraquinone. 2«
20 chloromethyl-l 4-benzoqmnone. and 5,6,7,8-tetrahydro-1 4-naphthoqumone.
| - Suitable quinones inciude: 1,2-quinone compounds of formula (VI):

o

25  whereinRI, R2 R3 and R4 are as defined above for formula (V) provxded that at
" leastoneof Rl, R2, R and R4 is hydrogen; or R3 and R4 are as defined above for
formula (V) and Rl-and R2 are jomed to form a hydrocarbocyclic ring or a.
substituted hydfocarbocyclic ring, provided that at least one of R3 .and R4 is



benzoqw rwa%ﬁé di met hyl -1, 4-benzoqui none, 1, 4-naphthoqui none, 2-nethyl -
|, -~ -naphthoqui none, 2,5- dichloro-1, 4- benoqw none, PCTIUS95/15222 '

1, 4 ant-hraqui-none:.: .2-:20. . chloronethyl- 4- bezoqui none, and

5,6,7, 8- tetrahydro 1, 4- napht hoqui none. - _ - Suitable qui nones.. - .. %

i ncl ude 1 2 qU|none conpounds of formul a I): [err] . o
(V1) Rﬁ Rlerr], Rerr] and Rerr] are as deflned

~above for fo B-?an %‘L&éﬁdﬁﬁmd&oveandRZMmoﬁfed%%ﬁﬂ Rlerr],

Rl err] and Fl{ydroc]arbocyawiﬁ 6n defined
formla (V) &ng,fﬁleéﬂ @ng !§| ae?t?b'snﬁee&figq neg {’Wg W‘%@‘gﬁﬁm ic
ring or a % ocar bocyclic ring, pr0\/| ded that at |east .

(F)> 2:% (l)JfS 9% i r5 r3 ]&?zandl R[QJ.nnc]ma compounds of forti@1a9®) ifchide, but are not limited to, Y
hydrogen; R|er ro uaeg z'n:.f;htg?gmgg"ﬁezr thlete-L3maphthaquigane; 3- Chlo(b-Fk[zar r] are
Jh 0 11 ned t g f OF9F mnone c&-be!mok;umpnem;n{etﬂw-lfmb&!ﬂ#bﬁ{oh&fui E{ AT 4
r ocar bocyetrahg . hﬂio’q ast - one r] an
Rf/ err] dfd’“ nafp gﬁg"&% M%MQMM&H ormul a (b)

' obeResy
i.ncl ude, “’HBF‘-I i'mted to, 1 2- 5. . benzoqui none,
.1, 2- napht hoqui norl‘hg 3-chl or,0-- : '
benzoqq@onﬁrng I-1 g ¢ zoqu1 none, 4%“% %’?ﬁ‘@ﬁéﬁﬁbﬂe
5,6,7, hul:] mm tﬁnlpinhomxﬁomhﬁuaqul none, and
3, 4- di rret hynaphthoguinone. Themd?e ?&H'ied‘ The noreferred
~ qui none Conp@-‘l‘lgﬂﬁthgﬁﬁnﬂiee Jrﬁ LEsent. ?%S%ﬂ |on ar%lf"iemqﬁ%“eaﬂd .
benzoqui none "4 %W? mﬂmoqouwmdmsmmva :
napht hoqui rT 10 em&nml)eisbmdqmmne corrpounds are 1, 4- benzoqw none. ‘
and . l?&%i‘e nost efe red is 1,4-bequinone, which .
is alt énatl eI gﬁ%rmgq %FB k&?‘”ﬂéﬁmmfe S
Mt hod Maﬁlqlh@ thnmqnmmﬁmmmqunmgof 15
ordi nary sBpebciopedid héq st PechhBine® §19Tg§ﬁﬂ§'lﬁ’ in .
Ki rk- ahne T O eehen ogl gyt intaesciencesd

edition ( %Ypmﬁﬂi 358606, ° pew vork. 1982) pp. 598- 606.

React i on of Qu none Corrpounds Wi t h Am ne- Cont ai ni ng Pol ymeric Materials 20 °
The quUi NONR a& [ ‘ ) am ne- cont aini ng: poI ymeric
mat er i S macauats oot e L R !~u~ 1§ LolymenciViatena §ong chain

hydr o0& bon The qumone compounds are reacted with the ; anune-conta:mng polymeric .

: materiais heretofore described; i.e:, _polymer materials having longchaxn hydrocarbon
character and containing at least one reactive primary or secondary amino. group, to
produce the composition of the invention useful as a ﬁ.:e! or lubncaung oil additive.
The reaction may be carried out by contacting an eﬁ'ectxve amount of a quinone

25 compound with an amxnescontammg polymer rnatenal for a time and under
conditions sufficient to form an adduct havxng d:spersant, detergent, anti-oxidant, )
and/or anti-corrosion properties. The: quinone compound must have at least one |
unsubstituted position on the quinone ring (i.e., at least one quinone ring hydrogen)

N to undergo reacnon wuth the  amine-containing polvmenc material. A quinone

30  compound with more than one ring hydrogen can undergo reactlon with different

polymer molecules, each contaxmng one reactive amino group, to jOﬂl or couple them
| together. Furthermore, if the polymeric material has two or more reactive amino
~ sites per molecule and the qumone has at least two- qmnone ring hydrogens, a more
- complex adduct can resuit, even to the point of producing an oil msolub!e, .
35 crosstinked materiai. ' -
‘Those skilled in the art wnll recognize that the amount. of qmnone compound
utilized will depend upon (i) the number of reactive amino groups presentinthe
anune-contaxmng polymeric rnatenai. (u) the number of quinone ring hydrogens in the



character and cont ai ni ng at | lve primary or secondary am no

roup to uce the CGH!SCSH lEETelnsﬁ fihe.i nventi on usefu
o I woseflet °r - ot - bfiosgyidiis

o lubriating ditive. _ FEPHA@EP eactilon may be carried

cont act i ng an effective ampuAt~of—aqgu-nere—25 conpound with an

am ne-contai ning polyner material for a ti-i24 and under . : condi tions
sufficient to forman adduct having dispersant detergent, anti-oxi dant

and/ or anti-corr,0Sion The qui,no ound nust ,hgve. a -'
one uns GwEeRs 'Eﬂ'gﬁm&é ‘féﬂ) @'ﬁ “(11 gf%ﬁgpwlwpsgvhl% tBne
qui none ring hydwgawshnedmsamiﬂrﬂwmommhuebouwmgmmmgﬁs ning

hycl ogen can. Rl EMRERecolming B BRMHlle cha'BY byl (EF, ld flerv o,

cont ai ni ng oneoﬂwubnltmmmwmvwepmﬁtharesuhml dnqeas]an addmvebiget her .
"Fur t her nor
sites per ﬁsol eguﬂﬁaﬁﬁhgﬂﬁ%ﬁ?%‘%as @?ﬁn&“ﬁ&ﬁ%ﬁ%ﬁ} ﬁgﬁgbf'ﬁlgaﬁ%r ogens

anre @Meag&eamw quinene: ringhydrogess to thesimher o aminagrevpsinan
oi | insol ubl e ri?ﬁihﬂeﬁk?cbéﬂﬁ'ﬂf flis refeﬂedtouseﬁ'oni‘_mmw&@ﬂoleg the
art will recogm E armun fly ui hone c ound t|| ed will
depend upon (i P® ' m9 qxﬂéﬂmﬁeﬂg B‘EEE“W‘B‘?@ reactive

am ne-cont ai ni mwmmemﬁwmm t he nunber of qui none r| ng

hyd th
o8 16144 16" '"®  Normally, the quinone compound is contact Hg?t{i/z%ﬁﬁ% amind" qui none

conpound, and - ¢aritaihing lpeiymerite fom the adductyi Assanaitemative hawever, the deS| red to

t. Th Kk
(r:reg(s:sl [ nk?n; :§3ﬂpﬁ&§mrww%ﬁe§@gw&c%u® éﬁﬁg’ﬁcf%&s*s in ng can
be control | ed the qgmong sompoynd 054-benzoqumqne)s@mg¢ kn situ by prier, sinmitaneous or
ff ﬁ%«m@ d veaction mbktiideab!
ef fectiveness: ?Ihre Oogg_“l A |% ngb gl'lr;mﬂ)th@ n e

mani pul ati jation with controlling the

aciion,c
ratio 1(?of t he ﬁ!?rﬁ@ ‘gb‘i'@%ﬁ%"ﬁﬂ RIPRRPds AL AIRSRECRGP m‘%@%er
of am no groupamﬂed pressuréd\Canitsel UseE. The Fection fay b@&hﬁdﬁétbdusmganﬁ!eﬁr eferred

t f bo ff | t I f
qui none Lﬁ%iuwﬁveaw Pt éﬁﬁﬁa@w@ﬂu&ﬁwﬁ{@ thené, W migbet o " e
pol yneri ¢ mat eTHRE] hexafie, heptane, and tReidike. The réabtion|temperatucegeneraily ranges from

adduct s an HopLHG B b el fperaoe of O Loty el e 1ubREFd e

~di hydr oxyaa%nadmmonponmpmm oﬁglummmomferau thetmnmcanges fromt he

qU| none cgrrgggﬂﬁuiésg%gggg &gﬂ? e nsortozbhecbwafmai% Aligous |
u X1 di zl

react i on m xtu@@na&gut 1 minute to E’@W‘?@P& M’@é&mﬁ N9re

proceeds at atwlqogzme but el evat ed pressures can be used.

-The reaction may b onduct ed | an i ert olv | yent .
Sui t abl e sol vent/ di F’Efﬁ °Wf§ﬁ'é‘edﬁf%"§$} 'I?“mglés&e THF,
hexane, h&i anﬂustandntblvahe fdibvﬁig reaction bawetmhqmoqumnae gnd2 mdles,ofmragm

Covent s uscingiing dkadf ot iicEhoNtc BEHRROAlc E@rffé‘“ﬁﬁ"ﬁ@h‘éﬁ%t&

Preferably, tWﬂWNﬁanges from

is Sheet Has Been Replaced
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about 25“t(f> 6;ﬁqji“arr]c nore preferably from 50 to 200[err]C Reaction tine
i s general . rom about 1 -mpute to 72 hrs. preferabbmfu"sggﬁslzgz

m nutes to 24 hr s and THXE HEET Pfrs,gﬂserf erably 1 to 12 hours. - The

reaction and product pmay REPLAGEDesentpd Lict!y if or pur poses -of 25
illustration by the f n between ben zoqurnone and 2 nol-es of

an am ne- cont ai ni ng dervati ve of a dixcar boxyl I ¢ aci.d produci ng
material containing a rea |ve _primarlf ami no. group: WO
RCT/ US95/ 15222 [err]

96/ 16144 2EB—

‘wherein EB is .an let hyl eneﬁ) % ﬁ@ If the ani ne containing EB
derivative contaijned nor han ’32 'no group per—-motecul e, then-:
the 5 products wr nore conplex - - Bor on- cont ai ni ng
conposi tions useful as fudand |.ubricati ng Di | Idi cti ves can be
prepare by treating with a borating agent ¥ | east one am ne- 'ni ng

consi sting of primary amino groups secondary ~and
m xtures thereof; and before; during, or after the tre

4 H
A , |
N.-CH2CH2N '

polynmeric 10.  material (as heretofore descri bed"ShJ!s a
structure at |east two reactive am no- groups he group
a |

EB

o

wherem EBisan ethy!ene-butene-l copolymer If the anune-contalmng EB
derivative oontamed more than one reaouve amino group per molecule, then the-
] products wiil be more complex. | ' :

Boron-comauung composmons usefu! as ﬁxe! and lubncanng oil addmves can-
. be prepared by treating with a borating agent at least one amme-contmmng polymeric
10 material (as heretofore described) havmg within its strgcmre at least two reactive
amino groups selected from the group consisting of pnmary amino groups; secondary
. amino groups; and mixtures thereof: and before: during, or aﬁerthe treating step,
contaotmg the armne-contmmng polymeric material with a qumone compound in an-
. amount and under conditions sufficient to react the quinone compound with at least a |
1§ portion of the reactive amino groups to obtain a borated adduct containing a least.
about 0.01 wt.% of boron based on the totai weight of the borated adduct. '
The borated adduct can contain up to about 3 to 10 wt.% boron, but
.preferably has 0.05 to 2 wt.%, e.g. 0.05 to 0.7 wt. % boron: The boron, whxch
' appears to be in the product as dehydrated boric acid polymers (primarily (HBO7)3),
20 s believed to attach to the dispersant as amine salts. e.g., the metaborate salt of said
‘amine dxspersants. ' : ' -
Suitabie borating agents include boron halides, (e.g. boron tnﬂuonde, boron '
tribromide, boron trichloride), boron acids, and simple esters of the boron acids (e.g.,
: trialkyl borates comammg Ito 8 carbon alkyl groups such as methyl ethyl, n-octyl,
25 2-ethyihexyi, etc. ).
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scont act i ng, t he am ne cont ai ni ng poI ITEI’I(, nu[ er| a| WI h a quilnope: und
PRENSIIRAE

in an . WOd6R andrhisrStleet He eact
conmpound with at Ieast ‘!ImL “ﬁ‘ﬁnﬁ the ‘?%’éé‘fgb/e anfno groups to obtain

‘a borated adduct cont ai ~23bout O. 01 wt . % of boraon based
on the total weight of t orat ed adduct. The borated adduct

can contain up to about 3 to 10 wt. % boron, but, Withhgs 0. 05
to 2 wt.% e.g. O. Oﬂtdne@oﬂcmmswnﬂ?énm’%poweﬁh%ﬁém appea{s to

b h d Carf&d reating Wi 20
'|§ Ib(rall fe\e/egr?cﬂl{’g‘h"%cﬁ?w et 1.Sp rsant agu‘gﬂd;%gmeg;d%@eﬁﬂgemws)

met abor at e saldgent, apdimpre preft
borating agentsg Wﬁe fﬁ:dﬁ%ﬁiﬁﬁl is ﬁqn@llytmmd Qutlbb’laéé‘lns(f@mm TQOS
rrchlori

trib de b lI9metibe b
arc: d;azne 85 Ort(c):ns e8r1|t§|1<‘9'?° ngﬁ «S?lm nqgi to 8 %mr b&npé\gg‘géég?oron
24

such as net hyl mastilitylof the burititlg a Rnéhtﬂﬂllmh
PCT/ US95/ 15222 matdtisl s gaﬁ’ a5t f6in gma beo d0rhre: fallowediby ng

cprefaably 435 10 190°C, 37 138
EELXYE%? At ot méwmmam&”&é%‘é&““&ﬁe& e ?f%@féb‘f%& "
naniawe. :
P T e S

mat eri al ) of tE%Pig? g ﬁigdxétﬁduﬁmwmnzedhuﬂb °£E‘° 8"(935 g"@ﬁ‘[l
erabl’y

to 250C, 5 to 190 21 fifddNdvembef 22, ¥993M -
about | to 10 abaeut 458} Mmoq;;m g&é#&é?pp% in said tenperature

ranges. .The bOh@k{ﬁﬁc&?@ﬂkeﬂ ﬁmémabit;ebm acid which is nost
usual | y added-as a s é t’B&‘}f?ﬁﬁé’ p? 1.8, sﬁﬁmmreacuveﬁebﬂ{slta)red _
| ow sedi nent . procesgheFﬁ/ Pt W a part %ﬁate B Eétﬁ ound. mgl d
having a pfst'ﬁ{vﬂlablezﬁrdea‘eﬁunthotth@PmWGr "li' P ot ot

greater than about, 45 wuﬂmﬁm gpsinthe
38 f‘i “Q"WIQe}'e

filed Novenber X ncqr or at e
entirety. ammg.conmniﬁg@m @ gre : Velﬁg?#‘%gﬂﬁ&ﬂ‘“(l)

sufficient reagt] myedlmmearém n W%‘B% t he
borati ng agent %85%143}%?@85{’%@;%8%%@ rm:balor '
achi eved by enﬂiydwgegsmhaﬂﬁl!iﬁt“ iﬁ%no groups., |n ntrol.
ani ne- cont NGcbR! gfmwelmnmmmm me %F&P of;
anount of ) . oron in,the bor Eedibdvbganemsa
step and (ii) -qfithereactiongonditions (1S, %S’ s in @Bﬁ?ﬁ eP§° tabsar! oyed
: Waﬂwﬁmmmpoy ﬁB&rﬂy

in the COI’laCtI% Ive amn0|s

not necessary, hovvever oSk omm&omabnutﬁmlemr‘éalﬂlﬁscﬂf
ﬂ%@?@lur% as

containng
Egpgltltlngnilgélnt figgdchompomdené " &iesg{@ﬁ&%@@?fxﬁupro uceI tf
or on- con gfﬁ,;ﬁbeamnmen i.on. 1n general from
25, epipytd Bt moliEivatcat

about 0.01 qui none corrpound and from about 0.0l to'1
'm)l ar equival ents of boron can be: :

.. The quxnone-amme-conmnmg polymer addncts of the present invention :
possess gqod dispersancy, detergency, anti-corrosion and anti-oxidant properties,
30  which make them useful as additives in fueis and in lubricating oils. The additives of

ntion are used by mcorporauon into the jubricating oils and fuels.

Incorporation may be done in any convenient way and typmlly mvolves dissolution
oil.or fuel in a dispersant-, antioxidant-, andlor_

or dispersion of the additives into the
anttocorrosxon-effectxve amount. The blendmg into the fuel or. oil can occur at room

35  or elevated temperature: Alternatively, the additives can be blended with a suitable s
oil-soluble solvenv/diluent (such as benzene. xylene, toluene, lubricating base o:‘s an
-petroleum distillates, including the various normally hqmd petroleum fuels not
below) to forma. concentme. and then the concentrate can be blended with a

‘the inve



polyner adducts of t ention- - possess good di spersancy,

mq,a R§" f reactive am no. | Lubri cati ng
and u%&mo@ﬁﬁﬁfiﬁgﬁéﬂijﬁe@ - The qui none- ani ne-PEIVHSISM522Q
|

det ergency, anti-cor [ -omzdga.nt pr opgrties, 30  which nake _
- themuseful as additives in fuels and |n | ubri cat i'hg oi I . The additives of

the i nventlon are ysed, by incor oratl ntp the | ubricating oils and

fuel s. “bmaupﬂé’ﬁr?fcfﬂﬂttp&l?t%ﬁ‘ q lation S mﬁpﬂmmﬂ

typi Ca”ywﬁﬁtﬂly\/mﬂh%ﬁ%l&tﬁé‘m ed;em(Aor)susﬁaﬁeﬁla%uptomﬁd%tlves into

;Efl Ol:l)r ?égﬁf gﬁi}'e#‘?&# Q/erﬁ?a bﬁ)ﬁ%w g/o Yoradditiverang; |- can

occur at rtmxcal!yﬁﬁmaboutwm/m ani% .preferably from Abdut 40t '60!wt. % base aﬂ’?éﬁ Il ves
can b bl m Aﬁl %@%Eﬁ . oi'l -sol uble sol vent/diluent (such as:
benzene ene g@&tl ng base oils and = - petrol eum :

~distillates, i euth@dﬂita'esaft!wmvmomueyuwdqundmnﬂqummmhs noted -
bel ow) toaiaimm@agry&mum@%%sueeﬁmsw TnchiffingFert e“d,e&yztzh

| ubri cati H&z\gﬁfgeéthmeMs&damnmmem et afconeanration of theadditivesiin i ve
concent r atisfuel inlrheran e 0 &Wﬁaﬁ&ﬂwwrwo@wa%,' %&%@?l am; (A L.

b 0.t 80 2o
FERCIG T G o 7 i X L
about 40 to 80m%ms&imaiﬂtusidmebwcdmtﬁ&wm&iﬁveﬁor S

fuel) bas cent.r e .additives of '
this i nveﬁ}d‘f‘@%’%ﬁ) @5@8%9{“@%?'1’%‘1"%%&? tk"‘o WY s such a
m ddl e di cetane improvers; Mngdémmmmmpcﬁtmdﬁdmmahddnﬁg ker osene,

~ diesel fugkaamdgome heating fuel oil, jet fuels, etc., a concentration of
the additives 1n : the fuel |nthe range of typlcallyfromabout

0.0083 0 0.5 wilheadditivepotitheipatsent ipveation find q:cpmuuhtyomlummnpn the - "
total wei bompokitispsAfies k@ﬁab&!e'&:lﬁﬁ’ch fa&ﬁo&wﬂ“ oived or

Fuel co e er_.conventi onal
addi ti vgg m‘{'iﬂ?’ EP?S*Y

tron.can contaln ot
Pgsmbsdmtmge r synthetic. Base ails sutableifore can
i ncl ude audeiinlpeepaifing oammcmmwxﬁaﬂeamwﬂ ors

ggglots: J\[/ersﬁg% %éwgﬁf%ﬁ% W&?‘g‘%’fﬂeﬁiﬁnﬂubr i cati ng

oi | zemmmudmdmmcmhmanmm snbhahautbmobddand track are

di ssol vedug P@“%‘f‘f]‘ﬂ' ural or |
synt heti c Base, f‘%g{éw Hlf’&ﬁéxﬂes, use I'n p&WM%Fcatlﬂg

oi | corrpoﬂﬂﬁmedf nmlpmsehamq evenuomnbasaode

convnt i Onsynivindforal ,q&gl géq,u.ﬁm;ﬁk ignited and .
20 corrpre55| n |W)r?|ﬁfé&iﬁ1‘?erna fd 28 I ne ut onobi | e and .
truck iﬂigﬁ‘?&; and-hysdraulic merhe like:

Adv ap§agepestinghiids dnchihe like. Gear ﬁibﬁeaﬁiﬁhauﬁﬁdbﬁs?ﬁhﬁmwﬂd dfieddi tives of
~ the pr esqﬁ . nvent.i on in. base o] b ent | onaJ I ybg%%yﬁd I n and/ or
adapt ed f m’ ?l ﬁ@eqtlfﬁ?'ﬂé the act or
fluids arﬂdhmnﬁth&prbkeudwehnmy duty hydr aul i-c. fI ui ds, . power :
Natural oils include ammal oils and vegetable oils (e.g., castor fard oil), liquid
petroléeum oils and hydroreﬁned, solvent-treated or acid-treated mineral lubricating
30 oils of the paraffinic, naphthemc and mixed panﬁmc-naphthmc types.. Oils of
lubncanng viscosity derived from coal or shale are aiso useful base oils. * Synthetic
: Iubncatmg oils include hydrocarbon oils and halosubstituted hydrocatbon oils such as
polymenzed and :nterpolymenzed oleﬁns (eg., polybutylenu'. polypropylenes,
propylene-nsobutvlene copolymers, chlorinated polybutylenes, etc.) Alkylene oxide
35  polymers and interpolymers and derivatives thereof where the terminal hydroxyl
" groups have been modified by eaenﬁcauon. etherification; etc., constitute another
~ class of known svmhet:c lubncatmg oils. . Another suitable class of synthetic .
lubricating oils compnses the esters of dicarboxylic acids: Esters useful as symhetxc



’25 steering fluids and thé Tike. Gear lu r|aI oil's, punp
oi |'s and oM@N6/16144 | phydneatihyReORd ﬁj\earrpo |Tﬁ'$)wssararmsaég; bmmsasmnm the
e et €

<i ncorporation therein o itivgs of Rﬁﬂe\qaoesent i nventi on.
Natural oils include an|
oil), I|qU|d petr hydr §"ef i ned, sol vent - treat ed or

astor, lard
acid-treated mneral lubricati ng 30 oils of the paraffl ni ¢, napht henic
and m xed par abils alsoincludh tiose intade froms CSQOIGlzahonocarbo:dvllbacxdmd}polyélﬁQﬁdt y

e cati ng. o PRYPRUSR B Ao i e SiBon BN sichas s aelyalivbor

0l : sbs uclh as polyarypppeipalkoxyedorpalyirpioxysilokaneilsand sdicadclmk compgise another
pol ybut yl enes ngma#p
chl orinat ed po en#%?%t“g 1')lb%aﬂyl ene @(L?Heeﬁggalud yrrer gﬁﬁg)ﬁg}?ﬁéusﬁ

i nt er pol ym& s ants Pf the presentisveptione t he t er ni naI hydr oxyl

grOU{:)St h?\’e be?ﬂ m%&h@ﬂtl@éﬁdﬁﬁ@ f&éﬁ%ﬂenﬁ{a SE'nixké‘dib Mt?'bth& l A h

constitute anot her ass etic |ubricating olls. Another

suitabl e cl ass® W‘%méd‘ﬁ swéﬁéﬁh 74 least Onp ﬁFﬂ%’Q st ers of

CFJI)IC%EI[J 28)5(}”1'5 gzaAnmz tﬁémesadwl ddMlﬁﬁxﬁl?iﬁbéﬁHh&lubnca@ﬂbf@fdxﬁﬁl%nari gletal |
o so i nclude thase made from

nonocar boxyl i- cCORtRiniog Wm gig fn£ {m&aﬁféﬂﬁé‘ntyl

gl ycol , etl® Sidtergemt/i hhbaoh-:mégemmﬂthetdrmghh;ddlkdhora&dme eanh meealy | -

poLYAL KON, ol Yt f‘*@#‘*@ﬁ Pt e o Mp o o of B8 biRgie 0

rerefined oil sacids{eiga sulfemes.aap thmmvhm:qs@am!seldfe 1 escpmetmdxﬁersare

i nventi on. p%ﬁgﬁm be
"m xed with ot hgrerally hﬁmcﬂBﬁpﬁ%&%ﬁéiﬁﬁ?@n&ﬂ% ddi ti Vee;lvﬂﬁﬂ?fﬁacpﬂoq pg?%/ed to

performat le %B%?‘?%"ME’H’BW ﬁ%s '

- whi ch nay15e lfromhei*ltuboﬁca'heaﬂumdari iﬁttwi&ll?rdﬂ-ﬁhiﬁlézmcd:hydro"&mﬂi ni ng
detergent/i nh| |l viscosity nodifiers, and anti-wear agents. The ‘netal
10 det er gent= hﬂ? 'BF -are generally ba5| c or overbased al kali or

al kal i ne earth et aOther additivesakhish nay beeinployed imthedfofrmgistion areipounr es of Ca

apht henat oo, SREABELE ﬁa%@*w@**ﬁ%@mv@%ﬂf R, 1o rp Ok Snd sea

general ly hydrn@ﬂmmkﬁg@taer@m dispessants, aptioxidants,\and sorrpaion inhibitars

impart 20 3RBLRNDloy¥d ifl 98 B iheNddiives ¥F e HieRfionuTDer aver age
nol ecul ar wei ghts rom 103 to 106. The anti_- WearH@gents are: '

typically oil-sol ub‘IT:%mE‘PW% Whes centriging one or morgof bpically are
Qther additi vmmmomaeoﬁﬁﬁhﬂmaﬁslmé&mmblmaﬁmm

depressants, fi Ctéﬁ%ﬁxr}xocgl fi g{r’\@th{oam |%mhgaéﬁf@g%gu @ fl'frgﬁévt@eﬁggqgrgn
;m)f §X|ea§nt s aederaily empioyed (@13, bs 4 disper8snt additiverinan amouatpf abow 0101 @dd tISOI’l
to t t r

o i on S Lo e P A e Ui,

t he base oil iweightmfthecompasitiom.e effective to provide their normal .
attendant function. Adﬂu%hcﬁﬂmﬁééﬁmémm&fs dflike Pd&ﬁ@‘é&tof
'nvention are this invention together with one or more of these other additives can be prepared by
 adding the additives to the base oil, wherem the subject additives of this invention are
-30  present in concentrate amounts as described above: The coilective amounts of the
| ' subject additive together with other additives is typically from about 2.5 to 90 wt.%,
preferably 15 to 75 wt.%, and most prefenbly 25 to 60 wt.% additives with base oif -
as the balance: The concentrate will typically be formulated to contain the additives
- in the amounts necessary to provide the desired concentration in the final formuiation
35  when the concentrate is combined with a predetermined amount of base lubricant.
' . Unless otherwise indicated, all of the weight percents expressed herein are
based on the active ingredient content of the additive, and/or upon the total weight of




general ly 0 (e.g., as a dispersant additive) in an anmount of about
0.01 to 1@‘%{?"1&% % preferably 0.1 to 10 wt.% nost prefer XEMUSYNNS22Y 6
wt. % based upon the total : wei ght of the-conposition.

- Additive concenrates conprising concentrag ?_g sSolutions of the addi ti ves of-

- this invention together with one or nore of these other additives can be

- prepared by addi ng the additives to the base oil, wherein the subj ect

addi tives of tany3gdditivepackage ar forguratiqn-whishwill be shesuom of theA dnweightofeach

descri bed aboygditiveei éﬁﬁ{ghi’@fﬁﬁfwfm%l%‘ subj ect additive
together with- othergg‘gg!l S IS typl ca”;’@rom about 2.5 to 90 w. %

preferably 15-to 75 wt.% and nost preferably 25 to 60 w.% additives with
base oi |l gmmmgal ance The concentrate will typically be formul ated
the a

t t ai ) dn.h th
dgsf(r)gdalco centr at : VE‘?F@“PP P%¢ASEB$?FE1“£P%$%EWF§a '%hé’%‘%ﬁ@f Pﬁ eé&’ﬁg'hs
(L:Jolnbl nedt\r/]m t hlmtl'qcrfellhmngrexmﬂles.rrﬁ'he olyaniins ¢'PAN") entpidyed in the exam%lesnsa
nl ess ot her erein.are -
© based on the a |ve&%§'§%%ﬂ¥%ﬁféﬁ&%£&“§§g%%}% 3Q
- total weight basenumhemofmmlmo mgKOngrgrmofsample Thexmxmrexscomposed

PCT/ US95/ 1522
- any addit { gaQEaSe cP os%ed}ylex}eeﬁol%mn IMTE?ﬁe sum 8? tﬁlﬁgﬁofabout

wei ght of dac mtrosenat@msmd ashoygs| 1 mmwmﬂwmtot aloil ar diluent.

EXAMPLES The invention is described in nore detail though onl y

'byvvayoflll ration, : mthefollovmngexarrples The pol yam ne
("PAM") enpl o%he exarrpl es is a . mxture of "ethyl ene pol yam nes ‘ .

cont ai ni ng about 3300/grdihyof amgrineottdining polytner having 1.59 wr.badH(=0is68r of

Slr)?ﬁ;r |1I sogf ”Wqé_{*ﬁﬁ)éﬁgp ﬁb&iﬁ%@%@ﬁ%ﬁ&ﬁ*gﬁéﬁ%ﬁﬁhh aver age
EI( ab?)ut ) mluuﬂwdadddmmdﬁ‘oﬂmpaljnmmyim(hﬂgmfrﬁsmande
anpl e

“wt. % N (=0. 562”"'8"&90 Q‘EQW%%% e cond neggﬁnc}%a%wgﬁlﬂwth-'
a pol yi sobut-e@tms (Fp. Smwtqf mmdﬁse hlyéiﬁ mahxdrqﬂa@m

pol yi sobut yl e(vq'mMy m of 112
f) A 1. of aboué‘nggmwt qi‘eggv\;gir,ga%g, ;ﬁpaa'ym E é‘!"e ﬂ_‘& ;@‘l e")h of

- benzoqui none iﬂeseva Yﬁ‘ﬂ?"aﬂg“g’

sol UE ion zmsthxtsl rtlielil-m‘twimm? Moved by iserippifis | mmmlm%%ﬁm%m Anm48t 28
reaction mx C rom ue er

" hrs, the THF figpERgugt m%%ﬂéﬁ%% SRR An
IR - specsubstituefit atHc600; d80O; SRQMJSQWlemmaauseMmhem-of

- a benzoqw nongm.tzll 3g§wct myat 1, 600 1, 500 '820 and 750 crr[ err] I n

()

addition to pea am-ne-

25. m;;_z_ : _ S
200 grams of the amme—comalmng po!ymet of Exzmple 3 (= 1.59 moles tota!
"N} was mixed with 12.3 grams (= 0.11 mole) ofbenzeqmnone dissolved in 100 mi of
~ - THF. The solution was refluxed for three hours, after which the THF was removed
© - by stripping with nitrogen at room. temperature for 1 hour. The resuiting product
30  was diluted with heptane and then ﬁlteted, aﬁer which. the heptane was removed by
" nitrogen stripping at room temperature and then by high vacuum stripping at room
'temperamre An IR spectrum of the product showed absorption peaks characteristic -
.of the benzoqmnone moiety at 1,600,.1,500; 820 and 750 cm" in adduwn to peaks
'- charactensnc of the anune-contaxmng polymeric moiety: -
68 grams of an amine-containing polymer having 1.20wt.% N (=0.126 moie
total N) prepared by the reaction of ethylenediamine with a chiorinated



contai ning polyneric noiety. 25 Exarrpl e 2 ' 200 gram of the
am ne- cont aWO!NglGW ynmer of Exanple. 1 (= 1.59 noles total PCT/US95/6222
mxed with 12.3 granms (=0.11 nol e) of benzoqui none dissolved in 100 m of
THF. The solution was refluxed for three hogys,, after' which the THF was
renoved _ by stripping wth nitrogen at roomtenperature for 1-hour.
The resulting product 30 was diluted with heptane. and then filtered,

after which t hemwemg 0 wid% €& BIB M, = 950) wandisselvadrin 380 mj of THE: and
tenperat ure andhhislpesi Q%?]lﬁﬂm ﬁisrth&i)hﬁ}&d%tﬁ 89 (0.02% Hafd) T befRzoqitho b

spectrum of the_product

| on, peaks raterlstlc
benzoqui none not W’WB uxe 9 CRIEES win %ﬁﬁrﬁ‘éWP’fWV&Q&Yﬁ@l’m&
peaks - Chawith hitfdgeh iaf rotm tensp eedmmfosqrm-alme daﬁkwaeaﬂmmﬁ

Exarrpl e 3 6 f an am ne- cont ap ni.ng nmetr havi 1 20
"% N (=0. P26 W&@"“‘"ﬁ“tgﬂﬁgf“ P&b" o Ping &t oottt
et hyI enedi am naemmepfollowedhyhghvacuum&twwit&éom temperature. The product

pol yi sobut | end TS 76 % Ny 4 % speqer of e pduc shened sbabhich pegs 1.
and t he Mﬁmgosmememmxéfm:smaszﬂ g:damqrm' oito

nol e) of - benzogddhiun Caniin ﬁ{aﬁﬁw after
whi ch t he l F was rem\?eak%y strippl n?w e-co rl%lggrr'lég’tme?%om

tenperature¥for 1 hr. The product was diluted with heptane 5 and
filtered, -afte t he hept ane was renoved by nitrogen stripping at room '

b oduct - cont dhREYHUGE s RTSPaIER in e PR Baceiod  EERRPI Ao EREPt SHbcd

absor pti on peak®0 grams (=¢J?8m%dﬂ,s@ 14 nedie total N)éoimqmmmmg)pob&ne‘r 162,

1,500, 820 and c of

the ami ne- contﬁs%oﬁﬁr@ f@%qumgd%{&iwgffﬁ?m%ﬁ%c é\a

prepar ed i hSt haesniting-productontained wrpempgkstcmcunsucoftheo gram;
1.98 wt.% N I ;m%,gq.@gml# Hy;ﬂgol mer

érams (0. 07 rml e gﬁz’%‘% r?gﬁl)éhé)an ﬂ%w%h%re rrp?/oyed The 15

resul ting product cont ained exhibited I'R absorption peaks characteristic of
t he benz noi ety and the am ne-contai ning polymeric noiety.

. 0 '

_ :?c()?;prrlere 3escr [ bed [ @@M&%ﬂ?ﬁ%fﬁ%%%g iR dgs al n| ¥ to 80

to 90C, f o20owEkaimpieati(i 0i13rmeié total N) wer®hemedto 8¢ m@fclhmn byfaddhimd:f

benzoqui none tg 4 m%tfwﬁkﬁﬁ?mmﬂwﬁfem the heated polymer. The mixture
was maintained at atemperatureofso to 90°C for 1. 5 hrs. in order to react
substantiaily alf of the benzoqumone The resuiting pfoduct exhibited IR absorption

: peaks for both the quinone and amine-containing polymer moieties.. -

25- _
- 100gramsofananune-contmmngpolymerhawngﬁ%wt%N(=0064
mole total N) prepared by the condensation of PAM with & polyisobutenyi-
substituted succinic anhydride derived from 2 polyisobutylene ( Mn of 2,200) and
30 havinga sapomﬁcanon number of 51.3 (AI of about 86 wt.%5) were mixed with
© '3.47 grams (= 0.032 mole) of benzoquinone dissotved in. 100 mt of THF. The
_ solution was reﬂuxed for 3 hrs., after which the THF was removed: by stripping with
nitrogen at room temperature for 1 hr. The product was then diluted with heptane,
, filtered, and the heptane removed by nitrogen stripping at room temperature and then
35 by hxgh vacuum at room temperature. The product contained 0.87 wt.% N, and its
- IR spectrum showed absorption peaks characteristic of a benzoquinone moiety at
1,600, 1,500, 820 and 750 cm-1; in addmon to peaks chamctenmc of an amine-
~ containing polymer moxety



was nmai ntgi : atenperature of 80 to 90C for 1.5 hrs. in orderto r eact
Fodgfefis

subst anti of the benzoquinone. The resulting productP@wﬁﬂﬂlsm | R
absorption . - peaks for both the quinone and am ne-containi ng poI yner
noi-eti es. 25 100 grans of a8 ne-containi ng pol yner havi ng
0.90 wt.% N (=0.064 nole total N) prepared by the condensation of PAM
wi.th a polyi sobutenyl - substituted succinic anhydride derived froma
pol yi sobut yl ene ( Mh- of 2 200) and 30 - having a saponification nunber of
51.3 (A.|. ofExample736 wt.% were nixed with - 3:47. grans (=0.032 nol e)

of benzoqui none di 3‘37'%'%5 K@Oi@ﬁ:di@) d?fbeﬂfgu%ﬁ@ were mx%ﬁ'lﬁﬁ%ﬁs bEf ! uxed

for 3 hrs. ter whi - Was renove

ni trogen at ?wmmommdwwdgnﬁegwmﬁepmqm havieg! abouth
heptane, § o 23 Wt%@iiuﬁﬂibdt 0D he% Nr(e 0.062 iRk 1oYal'N), Whefdin e Btk g at

~ room tenperature. and thena‘?? vac%um at, r opm e[’fperature
product” cont &l ,erg%amg?:g Mnon
peaks char actmﬁmofmmmmmymmtﬁmmcaﬂhﬂﬂe&nwﬁoﬁ?ao and

750 cnf er 5 1, FELLL ,hébng{}ob&vﬁﬁgWg%@ﬁﬁéu&oﬁfm%e?%%m 49 (AL of

 PCT/ US95/ 152 about 86 wt.%). Thesoluuonwassurredatroomtemperamrefor24hr528Fhe

Exanpl e 19 were m xed
i th 100 gragﬂ“wmﬂa‘“é“ﬁ%ﬁ%ﬁ‘ﬁ?éﬂfﬁé RN BETS 1
100 m - of hefeBtaBe Xag removed,by: siEipping with nirogen ap /sfsné?urduslbmmmmg W.%N (=
0. 064 nol e total Whe%ﬁﬁéﬁﬁaﬂﬂﬁl ﬁf} nag,ﬁy

L5, e e oo A D S o it o €

froma ~ the?b&ifedl‘dimﬂeicynaﬁhg ydu erﬁea&abﬁwwasanﬁﬁ%'afdoﬁﬂiah%h npgder

| of about 9 .- The, sol s stirred at room
: tenperature W?&I‘?ﬁ‘gmﬁg mj Fﬁﬁgﬂ#g% %y nore

hept ane. and m«wmewmmmansmmaﬁle:mmmmmr '
stripping wi FErg*%rna e \Ghth Heffeaby's ﬁtﬂ{&ﬁﬁﬁ&?wf g-ieprwxs&) educt.

was anal yzed gravinetric analysis
(Perkin El ner% m)we;ghtelamfémvs %her mooxi dat i ve stabl lity. A TGA

anal ysi s of- the borated am ne-cont.ai ni ng ponrrer reactant was al so
made as coppar i 1. .The 15° TGA data are-presented in Figure 1. These
data in atgﬂﬂﬁhe benzoqw none ‘adduct of the borated polyner is-
nore stabl e than tAncarhineasonthining Gstwt%Nwas prepared dyieo ﬁderfsiiﬁse '

Gt 1tk T bkt BT i b e,
ami ne- cont ai mglabminyhdenﬁm@%g ﬁﬁlc&onﬂmﬂmme Koehreactionity connite2\d+ ng
- dichiorophenyi ester groups... 100 grams of the annne-comaxmng polymer were -

25 (dissolved in 500 mi of a 4:1 heptane: tohiene soivent mixture, after which | gram of
naphthoqmnone (=0.0063 mole) was added. The mixture was stirred at room
temperature for 24 hrs., during wl'nch time the mixture changed color from yellow to

‘dark red: The heptane and toluene were then removed by rotary evaporauon at 70°C
- followed by hxgh vacuum at room temperature. :
30 :

_  The dispersancy of the products of Examples 1, 3, 6 and 7 were tested for
sludge inhibition via the SIB test and for vamish inhibition via the VIB test.
o In the SIB test. a dispersant is added to a clear, bright supemnatant oil
35 obtained from a sued crankcase oil composmon that has beenused in a taxicab. ‘The
used crankcase contains a base mineral lubncanng oil, a vnscosuy modifier, 2 pour
 point depressant and a zinc dialkyldithiophosphate anti-wear additive, but itseif has
no dispersant additive. This supernatant oil has been separated from the oil insoluble



PAM wi t h an et hyl ene-but ene copolyner (M = 5000; ethylene content 47
nol e% woesmeral Vi nyli dene-=63%. functionalized via the PEPRsdFRsss ON
to contain 2,4- di chl orophenyl ester groups. 100 grans of the :
ami ne- cont ai ni ng polymer were 25 di ssol ve n 500 mM of a 4:1 heptane:
tol uene solvent mxture, after which I gramof” napht hoqui none- (

0. 0063 nol e) was added. The m xture was stirred at room t enperat ure

for 24 hrs., durshidge phécaisors wa_:__chfm K&ﬁﬁyﬁﬁawnmiswﬂﬁe SIB 1eet tefidtd form

a T0c T“ef?,wﬁéﬁgﬁﬂ&?ld bl EmPiec e Siydar iR Hf % Gfpersa evaﬁ?%aa'm‘i[‘e.

9 - Sludge and \deternined by dieati cﬂmpisahsozlblendmmrforsﬁﬁnlhbmmct

i b 1 on v a (cetng ot Qg 68 o) Symped 15 hERATY i fmpunt b s %@M

In the SIB t8st treatedibianrammmns oalyaheloﬂoSBorehes anei rgported pr-a marmalized sdale35

obtained froma Efﬁmﬁ on that has been used in a
taxi cab. The o?‘l"iﬁgg cran ase a| %?gh) base m neral | ubrl cating oil a
viscosity nodifier, VB test, a Wmmthmqm as used in the

g el “ASSP?Pm‘iﬁﬁﬁbgtgﬁmermg??ﬁ?“%ﬁm?g?*‘s“*‘em o oot
_ g, and exposure to S bition is

i nsol ubl e
PCT/ US95/ 152@2 determined by visual inspection of the wall surfaces of the test flasks-at comparison

Tend o form - 10s b Nifind ERiE, #@%ﬁ#@%&%ﬂ#@ﬁ#ﬁ%épgéﬁméﬁti%n

of the dispersatail @lthlbluon} det erm ned by heating the dispersant-oil

S ot el o Chory AR s SRR By

bl ank cont ai ni n§9Y ?aﬂﬂéj%ﬁ'ﬂaaﬁﬁl Mﬂm mheirz ed

scal e 191 dndirbsi&h |nh|b|t|on) to 10(n0|nh|b|t|on) In

the VIB test a di spe ant d t he -sane te used in the
SIB test. The oil i E?F“L‘E ?%ﬁﬂ%ﬁ%ﬂ%%ﬁ*&/b fesults shaw ude
heat SO&ktH&ﬂtheWu&!ﬁftH&dmﬁﬁanM Slahd Serhishitikibiting fopemu, '

Var ni sh i nhi bi t| | s 10 det er m sual spect.ion _of..the
S T hons o ¢ hewRBBIR pfhcat sSits P fotdlof thélk Rspt iR S Raftaini polner

additive. VIB vptenmsoare reported on a scale of :1 (high inhibition)

to 1l (no inhibition). A nore detailed description of the SIB
and VIB tests can be found in US-A-. .. 4954572 and US- A—5271856 ‘bot h
i ncorporated herein by reference in their 15 entireties. The

results of the SIB and VIB are presented in Table 1. The results show
that the products of the i nvention have useful slud@e and varnish

i nhibiting properties, : whi ch in several cases exceed those of their
respective am ne-containing polyner ~ precursors



WD 96/ 16144

PCT/ US93YQ36/36144

- 18

7; i.e., borated PIBSA-PAM based on 2,225 M, PIB.

5. A product showing no siudge inhibition would have 2 SIB value of 10. A

product with no varnish inhibition would have a VIB value of 11.

S g'g:rmsssusnz
Tabl e | Pr oduct . - SIB. .
VI B (Exanple No.) .30- (my) ()
1 3.25 ' ) 6 Precursor of 1
4. 44 : 8 ' 3 4.83
3+ Precursor of 3 . - . 4046 . 4+
6 1. 53 e 3 - Precursor of
6 5. 04 ' o Ié.b..ﬂ4 ‘ 7 '
1.79 | o S = TV T Yo o\ My A 2.07
4lerr] 4 1. Pmﬁuot:ursor ?f 1 is tBBani ne-cohtaining Y8 ymer redctant
of Exanplg |;i. Pl BSA- PAmg)r oduct bhsed on $m@)Vvh Pl B.
2. Predqursor .of I's-the ajn ne-contaLnrng polyper reactant Ol |:xa pl e .3;.'
i.e., PIlB-substlt ted PAM-'baéed on 95p M PIB. 6
Precur sor act ant offxanpl e 6;1 1.e.,
10 - » B oA oter Fe-eesr SOr
of 7 is the borat ed3am ne-con a| ni ng p4183rrer tant of Extnple
7, 1.e. : 5. 4 A produgt
showi ng ng 4 0l 2 valle of 10 47 '
product with no var gi sh. i nhi b} t|on wouy §3have VI B val ue of 311. 15
THi S hXC Li..LI'"J WD 96/ 16144 - T
PC/ US95/ 1§222 _Precursor of 6 504 - 4. .31 -
CLAI MB: 1. An oil s | e addudt useflul .as a fue ‘ -
additive or |ubri cazl ng oi.l . additfve conprijsing the reaction prfoduct
of Premﬁ&oﬂ@faﬁt ona.qm.nonez.wrrpound; a,nd, S
5 1 Precursor of 1 is the anune-conmmng polymerreactantof Examplel ie.,
PIBSA-PAM product based on 950 M, PIB.
2. - Precursor of 3 is the amine-containing polymerreactant of Example3 i.e.,
- PIB-substituted PAM based on 950 My, PIB: ' :
3. Precursor of 6 is the amine-containing polymerreactantofExampleﬁ ie.,
10 PIBSA-PAM product based on 2,200 Mn PIB.

4, Precursor of 7 is the borated amme-contalmng poiymer reactant of Example



5 an ani ne- cont ai ni ng- pol yneric at | east one
menber wodAaeiad fromthe group consistjng dREPLA Pcrm(sbélrﬁzz
first am ne-containing polyner derived fromany

havi-ng a nunber average nol ecul ar wei ght Qfq4f rom about 300 to 20 000; and
(i) a second am ne-containing polyner havi ng a carbon-carbon backbone and
10 formed by qLAZM®: ocess of ~pol ynerizing an organonetal lic _
conpound- masked nitrogen cont ai ni ng nononer and a polyner chai n

o o1 et 0t ot e i pegusk RS 0o bbbl e iicalig o =20
t he organoiet aaddltlveoupmgtheremonpmduct Oﬁherel n the ani ne-contai ni ng

pol ymeric materi al wwm&gﬂﬁgc H&Idi%@dat 15 | east one reactive am no .
gro

group selegted fromt consisti.ng of primry, amno gr oups,
secondary ahino gr o#p4miRRICINtaiNAg polymesismaterial comprising at least one "Tﬂébﬁdduct

according to cgwhmagm, td@gs,gmg’@f-cont ai ni ng pol yneric materi al
conprises the first -containin '

adduct accor di ng to(ﬁl%t f"éawp ém?mwmcmgmlmﬁ
pol yner Corrprlhmngtanmeta nwolecularofeiginriof feom abowd0pte 200005 and ut ed

cont ai ni g | 2ggm%« Bhing s8Rl IR Raiife s 3afbo %@Wﬁ?ﬁ%"»@?oup
consi st i ndQof fonnedrby therprasessrof pplymepizing ancorganemetallicicampgunsdmaskednitro
m xtures 1he! cgimaini onotnerandap%lynﬂ?%hﬂ%%&ﬁ e@teamtrg@ba%oxénl .

wherein the hy carpon po st |tut nono-  or
aci d produci ngeonsisting of ethylene, Ga-to G35 alp

pol ymer with adégafim rté%&xﬂé&érﬂéo@ﬂeﬁefanwadmgo@ﬁbd produm ng 30  conpound
or a nonounsaturated,di carboxyl i aci-d pr du0| n [of0) :
5. The adduct acc®hgreit W%W W%#’é(?ﬂ#’b‘bﬁsﬁﬂ%”
substitut 4§ rmmszmrdamew grovaebtedm:haggrm eonwhngoﬂpnmgsmnﬁoch
functionalized %/‘rger forned b¥ thﬁ&“ﬁﬁ@‘ f _carbon nonoxi de,

nucl eophilic 55?}? :@'ﬁ on pol yner: V\,herel n the-
~hydr ocarbon pol yner o cont ai ns polymer chains haV| ng at | east one '

- car bon- carbon doubl ey bon aE%ﬂ&/ @%

PCT/ US95/ 15222 %2.00N he adduct 19 et accor 5| ng to | al i 2,
wherein the f.pdmmmuuhcmmmtheﬁmummsaﬁms an

am ne- subgpi tut ed pol ymer having at |east one reactive am no - group
B M R B N L AR
by . -5 hal oqmlgﬁ:bo@omﬁriseb&rﬁcdo@pwmwhydmumn polymer-substituted mono- or
 dicarboxylic acid producing material and an amine compound containing at least two
~ reactive amino groups selected fromt the group consisting of primary amino groups.
25 secondary amino groups. and mixtures thereof.

4 " The adduct accordxng to claxm 3, wherein the hydrocarbon polymer
 substituted mono- or dicarboxylic acid producing material is formed by reactionof
the hydrocarbon polymer with a monounsaturated monocarboxylic acid producxng -
30 compound ora monounsaturated dicarboxylic acid producxng compound

_ s. The adduct according to claim 3, wherein the hydro'carbon polymer-
 substituted mono- or dicarboxylic acid producing materiat compnses a Koch
functionalized polymer formed by the reaction of carbon monoxide, a nuc!eophxhc
'35_ trapping agent, and the hydrocarbon poivmer wherein the hydrocarbon polymer
contains polymer chains having at least one carbon-carbon double bond.

T
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ct of at |east. one al kyl substituted

: W@%ﬂﬁ acc r claim 2, V\/nerernthefrrst am ne- cont ai ni ng
poI ynmer 'co es a ﬁﬁm r sel ected fromthe grBGHUSSNIS222 | ng

hydr oxy aromatic B2 -t he al kyl-ation of a hydroxy

and an am ne conpound.hav cast |, , active anmino groups
sel ected fromt h& gr%%wpﬁ%w%%mﬁwémmwem o
secondary polynmergomprises A winine-substitatet [polyrnér awihg at least one reactive(drhiho 2

oo or Séﬁ%@wﬁﬁﬁﬁ%ﬁgﬁhﬁﬁa{f e e R

hydr oxy contammgmt least onerpimary aminb@roup thqﬂahganﬁedwpdgin;rrﬁmdet ituted
am de- ®r j @{Ht@éﬂ?{? Xy aromatic intermediate, and
condensi ng- iﬂhg mter"rtr.rgl'clf'C e W (ﬂpg‘&)ﬁﬂ{ep al dehyde .and an -am ne havi ng at

| east two reactive am no. groups selected fromthe. .- group consi-sting of .

prr mary am no grpups,THSiddiettdcto S eof .
. . ~The adduct accor.di n to cla‘i"iﬁ%ﬁ”Ei Q’g: &ﬁeﬁcarﬁ p%{n?%r S
sel ected f EOmPHsEs: m%'ﬁ"ﬁ ?F#

al pha- ol efl n. (@) ammwm&c:&tm&ﬂsn@wm fniu&nd m xur es

th The - agdyic rding {0 claims, wh the
Ly o oofPrmBR i fprmed by i e 65 iroRe SbpE sipdd oBiihoner et vod

- from et hylhardrowuompolymtanmwaermtmm&mhphambaﬂdh avleast he

f |l a H2g L.n: al kyl
ad cal coyy Raciiid 58“%‘2%?%%3%%“%?%‘@%@3?;?‘3@% ol efin
copol yner mpagem@mwm@mmmmmw 80 nol e per cent and
. Wherein at 'eastlx)ﬂﬂhzﬁfhﬂﬂﬁ&%ﬁnéﬁb}% Bﬂ! YHRA e_%ct Barkih Pﬁlg o

et henxl i dene atro

cl ai mi® whBPReer dicarhowylisasidproducing material wrtiwrmbm dydroxy! ene.
11. . An oiromatit ¢Binpolsd & RmAydrbcdsdet tyﬂfgr%uﬁdﬁheﬂdﬁid&%?:ﬂde-

o | maining bt ek o R, W CEROLHG 8 e Baied R B2T by
(A) treat iaidehyde bnd ah amine tayingos ﬂasammvemwpsmweda&bmthe -

merial g caﬁr&n%toéﬁ%ﬁv%ﬁmmr@rw%w“ e

a hydaacartbmof pol ymer ‘havi ng a nunber aver age nol ecul ar wei ght of
from about 300 to 20,000; S and :

- 8. The adduct accordmg to claim 2. whetem the hydrocarbon polymer is
: selected from the group consisting of alpha-olefin hombpolymers: alpha-olefin:
copolvmers ethvlene-alpha-oleﬁn copolymets; and mxxmrathereof. '
25 : _
9. . Theadduct according to ciaxm 8 wherem the hydmcarbon polymer :
comprises ethylene-alpha-olefin copolymer derived from e__thylene and at least one C3
0 C3g aipha-olefin having the formula HyC=CHR', wherein R’ is a straight or
 branched chain alkyl radical comprising 1 to 26 carbon atoms; the ethylene-aipha-
30 olefin copolymer having an ethylene’ content of about 20 to 80 mole percent, and
wherem at least about 30 percent of the polymer chams possess terminal ethenylidene
unsaturation. - : : : .

10. ' The adduct accordmg to claim 2. wherem the hydrocarbon polymer
35 comprises polyrsobuxylene o . b e

11.  An oil soluble borated adduct useﬁ:l asa fuel addmve or lubncanng
onl addmve comprising the reaction product prepared by: —_—

Hllllll [ HIII I
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aromatic conmpound wrth t he hydrocar bon pol yner,. an al dehyde reactant. -



-

¢ii) a second anine-contai-ning pol ynmer [ ar bon

‘backbone anwoes16btd by t he process of : BERNQr ganomecrigses/15222
¢onmpound- nasked nltrogen cont ailni a polynmer chain
monomer sel ected from™ ‘tthe group con §1| ng or—ethylene, C3 to C25

.al pha-ol efin, and mxures thereof 10 f ol owed by deashing to renove the
organonetal | i c conpound; wherein the am ne-containing -

pol ymeric material has vvu(AP)ntneaung;wuhaboramgagcnuneammﬂceammng\pohymncl ve

o1, SUDS Sl il el 48 A SRR o o g G B 1

(B) before, during or af Kéraﬁmmc@nwngmplmmedq@om@mmbom |
cont ai ni ng pol ﬁ@ﬁ&hﬂ@ﬁfﬂﬁhﬂ%@&ﬂbﬁ%&&a th 3b&iit f@ygt

under ' cond[{tions s Iclent to react the GQul none conpoun
| east a por§|o f the - reactive am no groups to obtain the borated

adduct Wnerel n the borat Qﬁ)ag&iuﬁammomﬂnmglpamhhﬁnghmtcﬁb&ﬂ w . %

bor on.. -The ct_acc to.claiml .ein the

qui none corrpouR%FkPgne and formeg SX%P'P qfdl?gp é&ﬁ%{"ﬂ"rﬁﬁﬁ? compound-
1_|4 benoqui ?pnnmdmlmrdg_ _elmﬂmdlmqgmmm ! crmdapolymerchmnnﬁﬁomeréelbctbdﬁ?m:‘ng
oil conpositio r , ) 0

t he adduct of g‘eﬁqé%@ng O?WE CQtQ%z&%pﬁQ-loW %uﬁsﬁﬁ%gﬁgentrate
cont ai ni nd& rofqllawdtbyzbaslmm megiaynthe Organotpﬁlﬂienombm adduct of claim

1. 15. ?ﬁﬂ}‘% S'hateral MaARKdin s 001 tO
0.5 wei ght percent 30 of e agguct lgmeh ef n?‘g The
adduct accor di fpctereat leasy W mﬁmmpm%ﬁﬂ'sﬁed &9#1)@8@0‘?% consisting of

sel ected from ﬁﬂﬂﬁa@rﬁuﬁo gﬁﬂﬁ!ssédcﬁﬂdﬁ amiro posid Mixtsres théreof: and
|, 4- napht hoqui none.

. n y
cont ai ni ng. from about 0 &) l??f”f@%?@ﬂ"ﬁ&tﬂ%g@%)&qﬁgs' ' 0”
claim 11. 1§  contgning/pblivefic material with a quinone compound in an amount and under

cont ai ni ng 1 r CTAOKIARRS sufcies 1repen i uidone Loinpbfid Wi 4 ey 3 Zﬁéz?*ﬁwc ol ai m

11. " reactive antino grohpkuelobmrﬁmshqrmdadd;mwhmmgthferhomtadcdducﬁ 001 to
0.5 wei ght per%matﬁmt%cﬁt%ﬁdﬂ%ﬁo@m claim1l. "

20 12, Theadduct according to claim I, wherein the quinone compound is
- selected from thc group consxstmg of T 4-benzoqumonc and 1 Maphthcqumone.

13.- A lubncatmg oil compos:t:on contammg ﬁ'om about 0.01 to 20 we:ght
_ . percent of thc adduct of claxm | T :
L 1,4‘.' - A lubricating oil concentrate contaxmng from about 20 to 60 welght
perccnt ot‘ the adduct of ciaxml S

. - "15 A fuel compos:uon contaxmng from about 0.001 to 0. 5 wc:ght percent
. 30 ofthe adduct cfclalml ' -

| 16.  The adduct according to clainy 11, wherein the quinone compound is
selected from the grcnp consisting of l.4-benzoquincnc and 'l,4-naphthoquinone-.

35 17 A lubncatmg oxl composmon conmmng from about 0.01 to 20 wexght
perccnt of the adduct cf claim 1 l '
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L td on useful as a fuel additive or
teps of: ‘PCT/US95/15222 _
and 10 . providing
an am ne-cont ai ning poly rising at |east one
menber sel ected fromthe Up consisting of: : (|) a
first am ne- cont n| n ner rived from a, hydrocarbon. rrer
havi ng a nunber . 'eragéﬁ‘ﬁﬂm%{fcwgmwm Qeah?b%@qte@ow 15
(ii) a secop&emnofeheidﬁxatﬁdﬁnpblyﬁer ‘having a carbon-carbon

backbone and forned by the process of polyner|2|ng an organonetal lic
conpound- . masked nitrogen cont ai ni ng ‘mononer. and a pol yner chain

nononer sel ect ed19r omA fuel compusitiprocgntaining fsomabout 0.60hyo Orfeweight percént

al pha- Olﬁf'@FthFPQdﬂgt)&'Hfaﬁﬁ tlher eof , foI | owed by deashing to-renove
the organonetal [ic corrpounc‘i wherein the = '

rocess for producing a co
- I ubr| cat Qgo/le14 addi ti v
providing at |east one quIth®

U

s .

anm no- cont ai ni ng pol ymeric. materlal has vmthln its . structure at |east - -

one reactive anipg gr Q%é@%%ﬁﬁ%dﬁ&ﬁ@é Qf sefid s hiflel ﬂt‘hﬂv}e or
n

primary. anmn ups, : secondary, am.no and m xtures thereo and
cont ai ni ng %wsmmdwnﬁemmthep e- cont ai ni:ng- ' poI yneric
materi al under condi t{, ROVidifg sk lefst one Uﬁﬁlﬁ%ﬁiﬁ&uﬁﬂ{uﬁo r eact the gui none 25

conpouqevvlth at | eas ortlon of the reacti've,am no rou fo forma
product mi xt ur eP . R?EY'BW 'ﬁ%?’n’ﬁ#é

conpound arrd:etﬂmnbensebetedﬁ'omtlmgrbaproongsmgqﬁerl c. materl aI ,
(i) a first amine-containing polymer derived from a hydrocarbon

1§ (i) a second amine-containing polymer having a carbon-carbon
backbone and formed by the process of polymerizing an organometallic compound-
masked nitrogen containing monomer and a polymer chain monomer selected from
the group consisting of ethylene. C3 to Cas alpha-oleﬁn. and mixtures thereof,
followed by deashing to remove the organometalhc compound;

20 _ _ wherein the annne-oonmmng polymeric material has thiun its
stmoture at least one reactive amino group selected ﬁ'om the gtoup conslsung of
primary amino groups, secondary amino groups and ‘mixtures thereof; and

‘contacting the quinone. compound wnh'the amme-comaxmng
polymeric material under condmons and for a time. suﬂicxem to. react the qmnone
- 25  compound with at least a portion of the reactive amino groups to form a produet :
| ‘mixture containing an oil soluble adduct of the qumone compound and the amine-
contammg polymeric material. -

This Sheet Has Been Replaced
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polymer havmg a number average molecular weight of from about 300 to 20,000; '



