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The substituted succinimide metal derivatives of the instant invention include coordination compounds.
Such compounds being a complex of the substituted succinimide and the metal cation. Coordination

compounds are well known to those of ordinary.skill and are described in detail in "Advanced Inorganic
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55 Such compounds being a complex of the substituted succinimide and the metal cation. Coordination
compounds are well known to those of ordinary skill and are described in detail in "Advanced Inorganic
using the invention for its intended purposes. "Substantially inert" as used herein is, thus, readily
understood and appreciated by those of ordinary skill in the art.
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di spersed & rPa%P rs\femp\'ﬂ%ennuwsa diingdher agpmonifagdition.Jin Eapetion mixiup is efriped B89 YP i t s
i nt ended E & 2 kg (1 padig)oThe rpsidue, is;a Crsmsupstijuter speciniideyiaviag) am geid,
reaction if™ ﬁt?)?qeml‘?hfhalﬁ'g%%af‘? PN iepgen ?fF’r(?‘react ants be capabl e of being
suspend@d éxE' élpg oil in a manner sufficient to allow the reaction to occur
and the f n of the corrp05|t|on Thus, the term "solvent/dil uent

medium' is updersl Q0deAlHs GARMIRE MBEE s LD sibshADY SIakiki 3B BN EEmBY 1.540%538s Of
ordinary Skinolesy fted S tpargﬁvrsllene is I%Eigd BRI Shd WaBSof Qjﬁiﬁ] i rehg%@%y'ag&%?%g
used ASged digelRES L RS vt bta}eVeroJa’Q‘%?Y&r *C dhéd Qus208P A hb)o Rfe RAUBH miiive 148ite
acconpani agloddh alfié afdQhdidNbil t9 Yol tholR¥sild CAUGsBelaOither GBS Surttiel WPRErohthdikdt
medi um whiggbesray | essen its commercial appeal. Accordingly, these

undesi rabl e by-product and/or excess of undesired sol vent/diluent nmedi um
can be sepmsmapied from the conpositions of this inventi.on by techniques
56
Charged to a reaction vessel are 198 parts (2.02 moles) of maleic anhydride and 500 parts (1.36
moles) of a commercial mixture of Gig-24 oOlefins available from Ethyl Corporation wherein these olefins are
typically 10% Cia, 45% Ca0, 25% Cz2 and 15% Cz:¢ and are comprised predominantly of substantially
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known in the art; e.g., filtration, evaporation (e.g., stripping), etc., to
obtain a nore desirable product.ag’lr‘so%@tlg%tively, I f the sol vent/dil uent
mediumis, for. exanple, a lubric S table for use in the

| ubricating. conposjtions of this invention, the product can be left in the

sol vent / dirdighe BlainBsHall i ABiSLobRAsH b £ ReiEbkRGed . ONsi BESORRRN i 1RRSa &5
descri bedoddel Qi neld)iaf 200%00P¢ 11QN10 Houks AR Stbhing) maldfald B! OMEVE 19X RBRIES

Of cour sqistilkitASe 760X AENE M Ag)at 1200+ C. Mhecraekleh Mktutd i8TfildrétOtolyiiiShb MY icy1,AS
nmodi Q‘/ca&wsnutsd suctidic Enh@driab Bsving ¥in adidinurdenof egopedi ent wi |1 be readily apparent
to 20% hose of ordinary skill in the art. In all exanples, unless otherw se
stated, &kdmppefits are parts by weight and all percentages are derived from
parts by wei ght. Exanple 1 26 5775 parts (25.33 noles) of a comercially
avai | abl e [ferepttion |vesise] -conteifing) 5424 patts A ides)/ofribe Grscar bwiuied rﬁb@‘mqj?@vdﬂdb@t i on
of 1% [ eExgmplexd i, foated }0 12986, & @P?“P amZ'PU}G‘ [2§? pyrts (!LWJ/H‘P@MT stowi Gubbipdl ke '% are
passed®t Ry ‘Pi’ehs ﬁ?? W‘Weéﬁdﬁqﬂﬂfaide‘ﬂz ﬁ into |

r Iy ;
i xeare. ﬁE ooy T g'cm a§ %&P‘ afr’ga%"g Wil Maﬁ'%h@fﬂ?%m%ﬂ ©

30 with § r”éﬁ%r? g% ge (6 x [err] (0 2 standard cubic- feet) per hour)
and t@gnm to roomtenperature. The mxture is then heated to [err]
and main at that tenperature for 7 hours, then cooled to room

tenperat ur 6, ygbefd0 i @hargda Mhitnl 804t parf (ipthélésg ot %‘%‘etlﬁ%&%oﬁ%ﬁa t.é“ﬂeal!&&(lou'iﬂ) S
stirred fvaper@diin RiMl is cHAgdd M K InbrbRertSwith! daérBih@énei BethgFbaicl B&&%@hb?i«ﬁ‘gatﬁé xt The
M Xt ure indrefmbhitl RRAS ol tAURKs @ nvolsy tiagabsivADis Badel (h this Fdhriag Jat o+ ute 6?8386
cool echot @artsOR Mole)q atied 4.2 subbitatedisuccidifmiie | of Eaple s i€ dilitddt vith DG barsBgIRRI Fheear t h
at 35T OGMpbRNTES abld 140 Tt r Bihbirrand theivelatiids @recresivee by prcashudistllation anpkra (55 A

r eact i on mneEgeThe caaationimbiturgis 3B2@&1 thaughs fill aidohatsial togivet theeddsisrdrpfodgetbst i t ut ed
succinic anhydride of 40 Exanple 1 is heated to [err]. Gaseous anmoni a,
252 part &dpB B nol es), is slowy bubbled under the surface over two hours
duringdwhi ch the tenperature of the reaction mxture is increased to gerr
Wat er of rddetopdip F‘s’e?c@ﬁﬁ(ﬁeﬂﬁi’c%ﬁ‘ﬁl(ﬁ%ﬂ%‘iw?'eﬁ?)rqf d@?’%%@‘%ﬁf'ﬁbrﬂ‘%‘ﬁ@di’%“ﬁdﬁ 5 The
react i on ®AY%eleQfFle Of B°'3§’EW H"’%ﬁ‘e' &hig ’eaﬁ'f?ﬁe'f“x‘arev'édﬁﬁf?ﬁ (5? 1

The resi eTaE"e forg l % X‘Tcﬁ‘t '%&9
h I h "efﬁ ‘gﬁ s" gqlypr %le?g(% rrlleé-gfv‘g;stﬁ\ute
Iron f?ﬁr"g o?ccTuﬁéﬂ é-;{égr tiév"(gf" 15 m"?be Fih?lmp :gaéer' of %st I tuted succinic anhydride

of Exanpl O parts (4 nmoles) urea and 200 parts xylene is heated to
refl ux alﬁjv}”ﬁa?lzér of reaction is renmoved by azeotropic 50 distillation. The
vol atiles af RabfRR¥RE Bhtaihify bdssamt @KPo?esf &Ziher%mgwenxhammmst%dnaﬁ&m eis
filtergdahfyaRidIn ERartgid ¥ & hediedl 110 LI Bhsedud alhimidhisl 1881 BarldQs infoRE), [sSidwly bubbled
succi ni Mogiew et urtaid @6 #ls D Girin WhRH @ROLRPII@S ©f the Gactn . fixturEXE Blogsed 155
Char ged t185 @. WaRE bfi reddtianas Feftlovedl cdntthGsdisip liring the NHY Zddifidh.cBhp réattionalixire isdindtydlr | de
and 500 precugs a(fiter38d matess Yo gibld aheCuip@pPéna ltetiaimmt subgitulid suedininfided havfng ras5.18%
aval. | abl eitbgenrroiigrthyid Barip ouralier Brphevolphtaalein ¢fldeése ol efins are typically 10%
[errds4045% [err], 25% [err] and 15%[err] and are conprised predoni nantly
of subst &smpia9 y EP 0243467 B2 straight chain alpha, 1,1 -disubstituted
and 1, 2-di substltuted olefins. This reaction m xture is heated torE[éerr] and
hel d at ZOOAHE@‘F’j 885 R‘ﬁ‘s Kby meles) ehih%a'axpéwwmeat?ffam Uhslitutad |sél‘F°§“"é{?%°’

8. 250 p P o piy he
:‘/?ﬂjgineglnf yorgp%ve?‘ PL aﬂag ed andE ‘?ﬁﬁ"s actlon mlxture is cocT H‘;{? % (é ng ﬁooﬁ‘l arrsa(ggf’ | S

f Zinc chloride is a r}‘n]perature is increased to reflux and held for 7 hours. Diluent oil,
186 parts, is added at 90° C and the volatiles are removed by stripping at 120 *C under 4-5 kPa (30-40 mm
Hg) vacuum. The reaction mixture is filtered through a filter aid material to give the desired product having
a 3.2% nitrogen content and 7.49% zinc content.
50
Example 10

A mixture of 620 parts (1.5 moles) of the Cis—24 substituted succinimide of Example 5, 500 parts

xylene and 675 parts duluent oil is heated to 80°C and 50 parts water and 55.5 parts (0.75 moles) calcium

s6 hydroxide are added. The reaction mixiure is stripped to 180°C under 1.6 kPa (12 mm Hg) vacuum. The

reaction mixture is filtered through a filter aid material to yield the desired product having a 1.96% caicium
content and a 1.55% nitrogen content.
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substituted succinic anhydride havi ng an acid nunber of 290. Exanple 5 A
reaction vessel containing 5424 part %12 nol es) of the [err] substituted
succi ni ¢ anhydride of Exanple 4 |sE‘F|93 246182120 C. Gaseous ammonia, 287
parts (15.7 noles), is slowy bubbled bel ow the 10 surface over 6.75 hours

during whi chad B, ihSYRGlAbd e Bhpdstishs o?af i ,n.omaeé .t.$ 3¢ ok G811
Vater of 1aagtic0a AndGTHNHERy a9 Phiol L0 s Eé;f s
reaction maﬁét}'&%ﬂnéan&tb%éeﬂgﬁ@vsrge 46 bf Hibricati @vu§<ﬁ§iy H@udnﬁ n tbl%l an nihbtic lubncahng
SUbSH t Ut efls SdGktiesintor hsie Gbriddhsaiciude BAES IbRcaRRERS 1o e nﬁémana orfptesad
a per -CentsidhlignitetD Sbrral cantfddtion ldagindsX aRbIRy GutdmdbA Ghd ﬁruékser@had’ aRslcyblet dhg

parts (4 raia@m)pisitn ehgin®l haingcind adiobhd diBshl biiginds & thel Ike.[ MEY tan ABIRNRED Mrﬁas
netal is cdngingediationary pomer eniped sndMuttines aad thenlike £ ARGYhatib @iamghissionaibiey] thedags e
char gi ng titteicanesx gear brignsnietalAvotking &lbrigihts 2Hydgalict fiidé bndrothe) lukpitatingagin esl gieasé s~
added i n tdompositiama@n alsoiendfie fronh the incorpocstion theeh oBB6 c@ipositinms dfshe Rosamlirgetiondf t he
[err] stbst i Netwreldoils (ipitide ianiingleoils fangEwegetpble dIs i(eso.dedsiat, daid wilt liquid Petrgirymt eils and

xyl ene. THwdwo©f|eds wiventiedtes dnapidiirgptedraipargl ubrigating dils o thexprtipffini¢enapbiherici and gixad e
renoved b a@ﬁ@ﬁﬂ?ﬁ"&?@? 1YPesaPils ghlubrigating yisgosity dsriveg,frpg poal qphale ara alee esafuliiase Qife | s
filtered t h YJ%‘?“%' r oilg ‘GC“H'E hpocarbop cP" A “P'ﬂé“ba'é%‘?dr ByfirgsprBYy gifs. Sueh &l e

7 25 Char gEé’H"‘F d B‘P hutylene

: gy ?’ od 8 ;F '#2 ﬁ vaggas
hydri e BRY ng( geanes)y alkyl enesl-
e %ﬁgpﬁf%;@ 5% (iR R

vacuum
[err] and

RicHiene okiddpdii .yrfsa a ea.vamst tHJr@of Whierd tnb Re%ﬁéi iRyl g%.;as the
desi I edaPafavdd 'i)@éPaYJnE‘J?l%dt@t és’fé?iﬁc!aﬂ&wu Rhbriticatib® ot 0 conSthAS iaRdiker RREY BF kidem NGMhdle an
aci dMau nbelﬁbnt:ﬂin@h@nﬂie%@&leﬁb!ﬁe@ﬁy %xyaﬁ%aﬁmoﬁm&s PropRSOyl fomYre:aoR lof othylene
cont ai Ni NGxRAS %8 pRpyibe GideTbesyl add irncetisd YPMERY bdbdRyalkAbne PR MmesUBS], inleied
succi ni ¢ Jnlyisogrbpydne glpcoDdthadekavinp lae avbrdgs midadl areight ol 2600 (Jiph&ieys ethidd Df pogaliiviens

136 parts diySolnmbiag h malesular vaighy oflaodho0ad dibiby! @itiet bicpatypiopylene glyea thavingSa molacutar
duri ng mhivwsight bic10D@ 1§98 atdumenoo iindt polycarboxplici estersnthereafirfor axsmplen direcarstisdacidoesteic C.
Wat er of rreizestGach fatly acid pstere gndchn Dkansigidiasigr of tetraettylendiglyobr r ] addi tion. The
reaction m xfupther sutello [claesy efcbypthatio upricating pilst eompdisie] theersters ef| dicapopyfice pekdst (8-

pol ypr opy| Rifhalic a6id: guesinicsaglds ikt lft"é’lﬂ"csﬁj’@élaﬂ‘t’ dkeny! pgginip (jc'és B“aPS’%cfﬁv ©F ?F'd
content antPHl 25 WPHIGrASE, fungyic I"E’Iel‘r‘ agid dimer, o '° AC FFIGS

f 442. % Wl maionig agigs) a" &t glgthols & 'CP'?f hﬁ’ﬁéla'c dedeg °' 2‘
gucci ni m pagg%f"y 811 \ rétt‘ %zf th‘ “’% 8% o ara@
250 parts ea l | t hf)ggte d ieic

g,i? ved
by azeotrqg q
102 parfs ﬁﬁ?@ cﬁe%of f:%kam rﬁ rl;l% n'no'lgs% H{/l e 3 Q&d MRt & TS

i ncreased t oggigh | bk 394 il of sO Iso] m I’tl$ose Q\aljé‘?rm\ Rl C14§@n&%&§hc icisafgled
at 90 C a%lyﬁ@%nd’ﬁly%ﬁétﬂe%ssué}fﬁ reSHERY R cBYtridbthyidhRbgass, BéntdeRthfitbi, & Br ritot akdPa
(30-40 nmm thjgehtambititetdtc. The reaction mxture is filtered throug ilter aid
materi al - t 0 giiooa-bhdad ot 0the PAEHMGE, poRaryIF) Golgalkdxy2 J6r mbwarrmmomrmeatd siiagle
7.4 Z¥on ooile Goh@isd .andidr xeunzlaes di0syAthetic Xibicadtso thep Rolugea tetrspthiyll sifcateDistssppropyl t he
[ err] substlicatettetth-(B-athpharynsilbate oetrdit anvethlye2-Shy-b:30) plinates tekarpdarebutyintierdT] Siligeter t S
dul uent oi hexg-@-methatZrpniog)disiexene, RaldmBhYljsilaxenss gad eplymetiyleBng) laxenes. Qe Syn-
mol es) calbqtigiHeaeatinggjig ingudedfiaiuig regters @tiehgsPhrmescontaifing jeids (@0x iigey! Plosriele; YR t o
[err] undethosphge.disfhvlester ¢hdpquiphosphapig@rid) are molyeesic tatrgfydrefuseptire is il tered
t hrough®a f j Mirefinedsrefinehingrprgiined gilsy qap bgy ugagdn thadybrieayts o 819 pessenh e 'ﬂg‘ é{"fif",_%cy
cal ci um CO‘WF érﬁtthoath aatﬂnef dgg:(% ﬁ?r? ) @'ﬁl %amr@}l& source without further purification iréatment
example, a shale oil obtained directly from retorting operations, a petraleum oil obtained directly from
distillation or ester oil obtained directly from an esterification process and used without further treatment
would be an unrefined oil. Refined oils are simiiar to the unrefined oils except they have been further
50 treated in one or more purification steps to improve one or more properties. Many such purification
techniques, such as distillation, solvent exiraction, acid or base extraction, filtration and percolation are
known to those skilled in the art. Rerefined oils are obtained by processes similar to those used to obtain
refined oils applied to refined oils which have been already used in service. Such rerefined oils are also
known as reclaimed or reprocessed oils and often are additionally processed by techniques for removal of
55 spent additives and oil breakdown products.
Generally the lubricants of the present invention contain an amount of the composition of this invention
sufficient to provide it with friction modification and/or deposit softening properties. Normally, this amount
employed will be about 0.05 percent to about 20 percent, preferably about 0.1 percent to about 10 percent
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EP 0 243 467 B2 As previously indicated, the conpositions of this invention
are al so useful as additives for #’5”3?@[ I n which they can function
primarily as friction nodifiers a p%’sit softeners. They can be
enployed in a variety of lubricants based on diverse oils of |ubricating

Vi SCOSI t Yoy 1 it UrbigOorAd lbiitatird mBAsbit) ik GmbihPls! dx@ibshve Br Sdnlervcmibit Mbafdnk!"iPS
thereof . WHRGER CoipbditoAdIbpRratdd Gndi SxtehBIR KERRE cordRbrs SRt Adutiibdifg EdMpositions for
spar K- i giidkifsldiadarlerae® e compodniofid SMthib RerieImby1be prastht i GRBUHE HrQUp 16 RELNSS .

i ncl ;U NGebHt 6REGHLCor @B, ditnealtalBIghtdEHe lubivating YorhgdsiBdngi Nes, avi ati on pi ston
engi N€s, NETHene@maldnor ainbuntiaad udédeis alle spaifications andoapfleridbab clbiink &. intdridied torasanalat 0 be
used i n g&sn 2omppasiton certaiis 20mdnoy amoumi? of espgtifivamtesialdhat amduntrigessatineh 50 Ipercént ke.

Aut omat i ovetghtah $wricgrspasitiorf | ui ds, transaxl e |ubricants, gear |ubricants,

met al - wor ki Fhg trob Ma@anmwm"kﬁ;dﬁmh ithe sppaification gnrdappenided claimp isi ivtendeth tp méan thehd
grease covpbs conresitioncepntain a Gnajes sepynt” of PGPﬁ"tﬂﬁ gaterat prstonttiivmom e &0 Rerednt t he

conposiot idyrsigiol thagoprogliamt i nvent i an. Natural oils include aninal
oils and v gwafemten 8F? §°"(°§‘P tos "‘Eé.@‘i '2§r°'he'l QQF"B"GB f mpingjign withihe pemparitend Pfjlis and
hydr or ef ifyagion-SyeR, """Tsr or sxample, éterpents, aud digpersants pf the, pshrprog l“f"ﬁg aehess of
t he par aft¥H°nF°é'°s' A )%?:w; ! '"Pp?gam W&P‘f‘tl p@swpa}gfrﬁ% r??"&e"ley‘ﬂ 969?"§s' of

| ubri cat iRYY EEY auc»d IR 11 Heo E\Qk&f i oﬁfﬁ&; Gpdl)
synt het'i ¢ Jnv'hst 3 2, c% w GRSt a H

hydr ocar Qﬂ@ct Qhrbch H p,g, < ik 024! BrepdrddCH Ol 'pB|'§m

pol ybutylg Ga'buteﬁ& hX\WJgOQy &J&@lﬁn wa tQFB{ 120 - with ‘;!Edé r%ﬂﬁngl enPQd?:ﬂ a\é”ﬁ{o§phorus

chlori natt lofde] YROLhAdrRNRsptasiiey prosihBrs HemAsulid lphdsphorss! @EEFidle and sulfur, white

pol y( 1odehepees) andal deitlr AGIaE,aR pRosiRrothioic THRERS YheOREST Bifonly uedd salea sldhaigaenes,
di nowy! berzBee f sobiunh2pokissiyth, kBl JdRen? Magsdium, sednyphaaasun(.e. g. , bi phenyl s,

t er phenyl s, Treltnl "dbsidsapis yiEdac ddsighate aetel saltskwhbrain e nakitad Isgungsbnt ét stedohismerichily

al kyl at edarghrpinesmyd thanthp jodesic arid radival. Ther domeonly employed amefgds fon drebasing thedasic

t her eof . sAllskipiolve dreating d eninses! ym'éwfapfchnl aadeith 8| sipiehiprgetimekcensof ¢ aefal paytreliziag e of
wher e #shegens surhrag| thenetelonige. hyrioxiges caropnatp.chicarbpiaten oneiide plos)temperature of at least
esterifi cheyt§h;C M@P""Blt’@,"a‘["? g mags; The ysgrpEe i ?’Hﬂ@eraﬁdbﬁﬁﬁ“"ﬂ“za&%s‘@? to,qiebifimy
synt het i dnoppafienf 2 GO?XF%SS "fl"ﬁ@%'é‘ke&‘l‘sé isekneh Eramelog oh "}98‘? &rpmoter

pol yner s BHudp R °é‘8"° F n‘é’? isa'?hP'Eﬂ’l "6‘?““‘3% ¥"§‘ﬂ'§" p %‘% " "hdfie
the al kyl% a o g, ;)ea % ° 'P’°P@’P yI
p0| yl s"(‘S’pr BB 'yeéaml enothi I e.r?yl- ne an me ;(E Eul

di phenyl {£f %h oo }J{ZL us@ﬂo &E i a% eégofvaeua -
500- 1000’méul srrta aPl e(raﬁepg harbeo o Ch c el od
wei ght ofyg 36@2@ .@ono- and polycar boxylic esters thereof for

exanpl g, t hﬁshﬁsseéét&geaelaﬂd 8SiloRbrMs armm%d[cegd% 1 ek Hat SRS brEsCoRRErERS |
Oxo aci d dlp6i§dne map lipch @bhsEHidAYAeRIEncBVaIEE18 Imatefd) QIdARE béridiokidd breph6dpAsits sehtoxide;
synt het i toléuar, iitC@deb Mgt Erdin&ilyC Edniin HEI8 dnB GhdPddre [dBesOilot Giskiad @il donRinig | a8S on
(e.g., phihadstich. aahg typsslai kben @cihel artabndydny il @eimnare seitabld Sorarsd im ltHecintyricant
Succi ni ¢ campabtipnsrof thisi ivestion.dThe Bl@lirgiate ilusiralye: suberi ¢ aci d, sebaci c aci d,
fumess @ acid, Readliopipmdaats df, carbanylic icids dari dbridilivee theraefl| contivinga el gast abiyy I3reandni ¢
acids, 30 p@Feka!?hW loggt| 3t §4 arrbahsAtonsi with nirogearcpridininagfomppunghiick ag amige. orggpje v |
al cohol , héydjexy spreyeds, sugfbgfcrhprolsAng gleols: 32‘9"°fe‘{aﬁ aq majprialsnBramplat phese o
gl ycol, di e?q‘ﬂ?r‘lé'ﬁé"sgqfiﬁéﬁf agusieRrbaddin Brivsh Sigtontehi gquaé'ﬂl") many \L.8; gajepisd 9 es
of these eded?8™gicl ude di butyl adipate, di(2-ethyl hexyl) sebacate,

di -n-h€xyl fumarate, dioctyl sebacate, diisooctyl azelate, diisodecyl

azel ate, dioctyl phthal ate, didecyl phthalate, dieicosyl sebacate, the 2-
et hyl hexyl diester of linoleic acid dinmer, and the conplex ester fornmed by
reacting one nole of sebacic 35 acid wth two noles of tetraethyl ene

gl ycol ;eand two nol es of 2-ethyl hexanoic acid. Esters useful as synthetic
oils also include those nmade from[err] to [err] nonocarboxylic acids and
pol yol s and pol yol ethers such as neopentyl glycol, trinethylol propane,
pentaerythritol, dipentaerythritol and tripentaerythritol, etc.
Silicon-based oils such as the polyal kyl -, polyaryl-, polyal koxy-, or

pol yar soxysi | oxane oils and silicate 40 oils conprise another useful class
of synthetic lubricants; they include tetraethyl silicate, tetraisopropyl
silicate, tetra-(2-ethylhexyl) silicate, tetra-(4-nethyl-2-ethyl-hexyl)
silicate, tetra-(p-tert-butyl phenyl) silicate,

hexa- (4- met hyl - 2- pent oxy) di si | oxane, pol y(nethyl)sil oxanes and

pol y( et hyl phenyl ) siloxanes. Qther sya- thetic lubricating oils include
liquid esters of phosphorus-containing acids (e.g., tricresyl phosphate,
trioctyl phosphate, diethyl ester of decyl phosphonic acid) and polyneric
tetrahydrofurans. 45 Unrefined, refined and-rerefined oils can be used
in the lubricants of the present invention. Unrefined
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renmpval 7of 55 spent additivgssq7pi ucts. Cenerally the

| ubricants of the present i n\)e@M,Qg, d of the conposition of
this invention sufficient to p;ggmsqhe |55mg1 nodi ficati on and/ or
deposit softening properties. j;\,lgrre,mgd I y352@'h973 anount énployed w Il be about

0.05 percent to about 20 peruent
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1 percent to about 10

per cent %7 Q }3 ht. .0

(2) 1 olecula G amines,
forrp.OSI t! on, ‘preferab F gg(g {;\/8 8‘?”950 arac e%ijt& ‘i ﬁetcdlﬁg%éan and examples
ubri cati ng“%ggpa 5& . ver secondi t1ons, “such
as lubricating conp03|t|ons or narlne diesé englnes t he conpositions of
this: inyention may be present in mreuntstet—tp—t9 about 30 percent by
wei ght, or nore, of the total wei %?75694th%4q4t§5‘\?| cating conposition. 5
The term "mnor anount” as used |n3ﬁ§€5§ e2?P4i on and appended clains is

i ntended to nmean that when a conposition contains a "m nor anmount"”

of a

speci fi c nmat®mMeadior freducta BDalki phefiold i which harakPiGyrgap lcorgdiis abigastabogido dafboh BBms
CONPOSi #5i 0N witll hidehiydrs reshentgiiy forrsatiphyte)’ ardamiree (bspatiatihpplyaiyiene fpblgaines) waicid may
appended cl &b ehardcterizadtas iflachicholispersants’.HEne nydtesinls glessdired ds the ifalipwinm HiSapatentsaare

"maj or anouffustratye: 3 specific
10 by weight of the conposit

mat eri al
i on.

t hat anount
The invention also contenpl ates the use

is

nore than 50 percent

of other additives in conbin
Such ad#itives include, for e

ash-produci ng or ashl ess typq,

pour point depressing agents,
color stabilizers and anti-fd
are exepplified by oil-sol ubl
al kaline earth netals with su

phosphorus aci ds characterizdd3

l'i nkage such as those prepare

t b 0498 14g t
X2962]482

2,982/550 9
2036/08318
agriasgent
e3d.2A8IT T 4
| $.9R%i2¢0 4
983

hg, 44B 8o ¢
dedsgloge!
| 3MB4,490(
459861
s3.461372
31 3493820 ¢
4c3.p9,83% 3
| $36874% 1

BHIIR

) X509 5dd
155600072
Tecu gat
€3,68g.e7%
3,6PI874a §
153,7125.8741 {
L BER Y0
Eiilas

159648

pns of this invention.
i spersants of the
on-inhibiting agents,
5, anti wear agents,

Eh- produci ng detergents
s of alkali or

aci ds, or organic

car bon-t o- phosphor us

S

"

b 11:988£69%

p ol efin polymer (e.g.,

sobut ene having a nol ecul ar wei ght of 1000) with a phosphori zi ng agent

pol ﬁva

suc S40ph 04 IPekds dutdinB b pbsi@eatif MBS PAIBUXWR, daifd & MEhiithOfspeRdhBSYIIA GludhSreagents
pent asul fi des uphosipher usbdnr disuiite raiddedes) Betaas, faatbpxylivhacide, 1BOrocquvos@dstioted sand a
sul fur hal i diic aphydpidessyittiles, ®péides. dbowhconpadeds, Avephems tongmnnts IvF jheUke dxgedians  of
such acids afra@flﬂh@w'@fdas%@hs@rmd ip dedaligwingny).S| patehfsum  cal ci um magnesi um
strontiumand barium The_term"basic salt" is used to designate netal

salts wiferein the netal i|s3pieapent3bddoss iggky'ggmaq rigaebdzy | | arger anounts
than the organic acid radi ggs793d Hes sl ys502ppt Qyxstopm hods for preparing
the basic salts involve Heapiongz 4 ssesmeal| H513,090! g 64085001 an acid with a
stoichionetric excess of |aspmigaé [nesd7vad i|z3.583.925 | ¥BI6BI6 $uch as the netal
oxi de, dr oxi de, carbondt 8254928 dr hismsas e, 3)539§8314i311197,at4 h tenperature of at
| east about 50 C and fil teB,256g85ke3,4(13902ti3@3m:{.3.702.@57u.;e of a "pronoter”
in the neutralization st p3?’635é9c 3.#42.8D8 g o398kt i| 0308H36a | | ar ge excess of
metal |ikew se is known. [EX&¥&R ﬁ H#5588 ) 0¥, 58f% ¢ f14104.888 { he pronot er

i ncl ude phenol i c subst ance32¥fe8 |a34551%8% 01 360 8pthi %842 kyl phenol ,

t hi ophegol , sul furized al kyl pheno

2- propanol ,

|, and condensation products of
f or mal dehydqs)wit&rﬁowersmmbmbnﬁiu@abm' sudh a9 hedysmathietylags ving dbkghéather and high

molecular weight olefins with monomers containing polar substituents, e.g., aminoalkyl acrylates or

acrylamides and poly-(oxyethylene)-subsituted acrylates. These may be characterized as "polymeric

9
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30 octyl alcohol, cellosolve, carbitol, ethylene glycol, stearyl alcohol,
and cycl ohexyl al cohol; and am nes such as aniline, phenyl enedi am ne,
phenot hi azi ne,. phenyl - napht hyl ani ¥f9 28h#7RRlecyl amine. A particularly
effec- tive nethod for preparing the basic salts conprises mxing an acid

Wi th an eXQiF 5ﬁr%f" andlgaa%}ppes@e&géj scE)QeI;itl hthg%h({%ngwtprtgrlltsﬂ ng agent and at

ona

ure at an el evated
ergents and di spersants are
s constitution, the

| east one a

tenperature such as 60-[err]. 3
so cal | ed despite the fact that,
di spefTgant may upon conbusti on |l e material such as boric
oxi de or phosphorus pentoxi de; X gsjnot ordinarily contain
nmetal and therefore does not yield a netal - cont ai ni ng ash on conbusti on.
Many types Bitrem& pRydire dgeits) endadotrosiodahd @kiyatiol-inbibiing) agéres &rel bxeariplifiza fo chibrmsted N
t he | ubr iaighatic lyonaioné s@h ss cilorihitedswaxnorganicisaifides Rinkpdiyoltidesvsurly aabenzyl disulfide,

i |'] ust watbisiabloroignzyl)-disuliijle, Ribaipt eimsulisleonlifizel méthid astiioxt leic acid.clutigiz¢coatkylphenol,
deri vat i elfyrizedelinenipne, ensrruliiripgdrigroene: phogpbesuliijerdthydracashens suclke aethe idagtion profheshis t
about 54 OéaP'EPGPPO&FGH%dWWP W’Rﬁ"!’\%@@ﬁ% B‘Hitt?alp?’ﬂsmj’“’é@ 8 ipaldingspiineipally d'alrﬁ‘?‘f@"

car

or gani.c t"fﬂ?g %rm?sgh'teaﬂewmexw gphite,

i nor gani (Pe'i’f'ﬂ h‘Ex Ft"" gg ' a"“‘y'

descri ’Be(?h?ﬁ‘f P 1ph§ff§'t°5 It’;ﬁ' - m I it t'ﬂ !tt“llﬁ;@';‘r’

the foll |th oroa%%p § as zinc

3,541, 01 ic cl hor zg o at iphon dithioate,

3 242, 68 a hosp oa nd the phorodithlmc acld produced b the reaction
, 271, ;51 fpho§p p rulfidevi tﬁZﬁle asm%%yo? ropy exyl lc

3 28\9¥357 Th% 0641 sﬁér% of th?s, iﬁ\%ﬂho Qé}l b% aa@ﬁ o@ y to tﬁe Iﬂﬂrﬁarﬁ‘wefera@y ﬁa?evgf l@ey are

3, 311, 558muted'3wiﬁ5l,s9&%ntially3 ined Znobrally k&lid organic diluent such as mineral oil, naphtha, Berzdde, 177
3, 454, 607oluend 06 Aylerd2 & Bin34h additive cortertats, BSe contenfrdlas 4dubilyd canthin, fodh? about 10

3, 501, 40%perceriRao 2Bpatdidt By deldht 40Be contppdtida ol B idventio? pndRaaCtdntain, ipraddiiva) che @f

r el at i aselmyordotiaen aditivescknbwrr intheiag ot deatribphistdirgbaye. al i cyclic halides with

am nes, pr eTherigdlcpmpasitignsl & ytheepreseptahveation reemain Fhesine propgriidneot cheormaly dindid b, as
"am ne divsylly sahdepcarbangcaoysa pytoleym tdirtifagan fusla push (i Srat9rbgagoling ras edefinegd| by, APTM t he
f ol | owi ngpresifiation -434{73 andygjess 729/7 I e oil as Qefmﬂbvaﬁ“@smgiﬁca‘?@ﬂ'wssN"E@Q'VS'MC’ (3)
Reacti on ¥ SQI‘ERE’P@"%FW&W?&%S }5‘ AcknsprRonpspoyg atefials Wé"har’lskgi" s'c‘tSQﬂ"%ﬂ'thc"&‘t

| east ¥bdigrndsgnd e AR "2' etha"°'v\’/i’"f“W' ﬁtf‘ﬂe’ﬁﬁ}%yégth lg E)' V?ﬂ' "“p 875 it de)

0. Wnﬂf%ﬂ&c@g%% T A S 33’:&%1":;H gfza,,,,.f awm,ﬁ g ees

re drocar onaceous mate es of sUC

patents % ﬁabnhjt:r:% ?1 ILm eelhd ethanol, and diesel fuel and sther. Particularly preferred is gasoline, that is, a

35 mixture of hydrocarbons having an ASTM boiling point of about 60°C at the 10 percent distillation point to
about 205 C at the 90 percent distillation point.

Generally, these fuel compositions contain an amount of the composition of this invention sufficient to

impart friction modification and/or deposit softening properties to the fuel; usually this amount is bout 0.001

P to about 5 percent (based on the weight of the final composition), preferably 0.001 percent to 1.0 percent.

Nt g0 The fuel compositions of this invention can contain, in addition to the compositions of this invention,

other additives which are well known to those of skill in the art. These can include antiknock agents such as

tetraalkyl lead compounds, lead scavengers such as halo-alkanes (e.g., ethylene dichloride and ethylene

dibromide), deposit preventors or modifiers such as triaryl phosphates, dyes, cetane improvers, auxiliary

antioxidants such as 2,8-ditertiary-butyl-4-methylphenol, rust inhibitors such as alkylated succinic acids and

45 anhydrides, bacteriostatic agents, gum inhibitors, metal deactivators, demulsifiers, upper cylinder lubricants,

anti-icing agents and the like.

In certain preferred fuel compositions of the present invention, the aforedescribed compositions are

combined with an ashless dispersant in gasoline. Such ashless dispersants are preferably esters of a

monoor polyol and a high molecular weight mono- or polycarboxylic acid acylating agent containing at least

50 30 carbon atoms in the acyl moiety. Such esters are well known to those of skill in the art. Ses, for

example, French Patent No. 1,396,645, British Patent Nos. 981,850 and 1,055,337 and U.S. Patent Nos.

3.255,108; 3,311,558; 3,331,776; 3,348,354; 3,522,179; 3,579,450, 3,542,680; 3,381,022; 3,639,242,

3,697,428; 3,708,522; and British Patent Specification 1,306,529. These patents describe suitable esters and

methods for ‘their preparation. Generally, the weight ratio of the compositions of this invention to the

55 aforesaid ashless dispersants is about 0.1 to about 10.0, preferably about 1 to about 10 parts of

composition to 1 part ashless dispersant. In still ‘another embodiment of this invention, the inventive

additives are combined with Mannich condensation products formed from substituted phenols, aldehydes,

polyamines, and substituted pyridines. Such condensation .products are described in U.S. Patent Nos.

10
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2,459, 112 3,442,808 3,591,598 30 2. 962, 442
3,448,047 3,600,372 2,984,550 3,454,497 3,634,515 3,036, 003
3.459 661 3 649,229 3.166 516 ER02AI4§%B2 3 597 574 3 236, 770
3,493,520 3,725,277 3,355,270 3,539, 633 3, 725, 480 3, 368, 972

3, 558, 743 [ 26:83¢ 2430 102885 3,980,569 40 (4) Products
obt ai ned %@49§59 E\g &ﬂ%ﬂf% SEQ:%Q%'(&%&B%%E&& ity RE the fueMB et ARL RlbISBMPSsABisSof W t h
such reag{ﬁfgtm% §n ot carl b Wit acs%BMlﬁallgl ‘n‘éh‘ nbinfdffy lig@ht GBI RRFeniRbR36H, as

car boxyl | GGGl dil Sxyiehd, &F qu mqﬁlu ol bd dHs@bod Bove, @ RINT arnatdiiecl” coflemtratd which i es,
epoXTes, mBOsAR fo QREIGH RESficiBR QMBIHE tbl forrh IBNAGIIS fuel colnpritibri describbrk ieanga. ahase

mat er i al sqdabenirdiésSgelidraifl covitdin SRGICI0ISNICherdanttdn the carhpositidns of this Byenfian 2@ ta codigin

3, 036, 003 additicdS2yiSthe abovéd WBscHR conB@nfidd, dilives, BBIEYISBGhe aBreddserit®d Fshioss

3, 502, 677 dispesarkish tid20re3aid POpddns. ThBrediBifde 6i3he cofgoblia® i9 B8 solveBYdiuent. 659
3,216,936 TBe Abicaltifdel and, d8iBveOchbcentre EYBROBIEG's i Mg ingglion arg, 939@"![@1‘03! the

3, 539, 63 3foltowthg O8Hle. AT 4m&Mts other than those for mineral oil are exclgswgggmllxgqy as dguen@?, 102
3,573,010 3,702,757 3,278,550 3,442,808 3,579,450 3,703,536
3,280,234 3,455,831 3,591,598 3,704,308 3,281,428 3,455,832

3,600, 372 3,708,428 55 (5).I nt er poI yners of oil-solubilizing_nmonongrs
such as decyl met;l:g c)‘-‘yl at e, -w nyl decyl et /er and hi gh nol ecul &r wei ght

ol efindSwi th nono rg cont ai ni ng polﬂar substituents, e. g., am noal kyl

acryl ates oE] acryl gm des and pol y- (oxyet hyl ene) - subS|tut ed acryl ates. These
may be char5 teriz¢d as "polyneric EP 0 243 467 B2 di spersants” and
exanpl es t hef eof a e"dl sclosed in the foll ogm ng mJ S.e pa’@nts: 3, 329, 658
3,666, 730 38449, 26l) ~ 3,687,849 5 - - *

3,51\3} 5 uB, 702, 08 Extrene pressure agents and corrosion- and

oxi dation-i gnibiting agents are exenplified by chlorinated aliphati c

hydr ocar bon&! such gsfchl ori nated wax; organfc su®fi d®s d&hd pol ysul fides
such as benzyl di |f~| de, 10 bi s(chl orobena’yl) ~di suffidé, dibutyl
tetrasusfi de, sul fyr™zed nethyl ester of oleic acid, sulfurized

al kyl phenol , sul fui zed di pgntene, and sul furized terpeng; «

phosphosul furi zed ydronarbbns sgich as the reaction rocﬁlctx oB E)h(ﬂs‘phorus
sul fide with turpenftines & gret hy§uo| eat @, posphor ypss egsl%rs; [ n-czl udjamgg
principally di hydrqcar - °mgmg g-gl hydr_@cﬁzgo%ghogﬁu % YR

ot
ad
B
<

phosphi®e, diheptydf hodBhisg, ik )ﬁchl'o” phig®, F¥nty? BEenyk 2
phosphi te, di pent ylphengE mnlsphy b s t Erdepyl Ms&zt%z digs gas yfs—r:s,
phosphite, dinethy raptRyds35 evﬁt&sg_)hatae."ﬂl &yt 54-pentySphedls podshite,

pol ypropyl ene (nol#cd afb vk §hi236DE sm’a‘?s'?e BEUtEE gphk yﬁéhésg)ﬁi& eg &
di i sobugyl - substitt & HRENYF pFhosS et al” T hi ocar banates, such as zinc
di oct yl di t hi ocar- bamat e, and bari um hept yl phenyl dit hi ocar bamat e; Goup 11
met al phosphorodit hi oates such as zinc di cycl ohexyl phosphorodithi oate, zinc
di octyl phosphor odi t hi oate, barium di (heptyl phenyl)-phosphorodit hi oat e,

cadm um di nonyl phosphor odi t hi oate, and the zinc salt of a phosphorodithioic
aci d_prgduced by the reaction 20 of phosphorus pentasul fide with an

equi nol ar m xture of isopropyl alcohol and n-hexyl al cohol.

n
l
l'

45

50

55
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The conpositions of this invention can be added directly to the |ubricant.
Preferably, however, they are diluted with a substantially inert, normally
| i quid organic. diluent such as mi Flep 43 47 B2 napht ha, benzene, tol uene or
xylene, to forman additive concentrate. These concentrates usually contain
from about 10 percent to 90 percent by weight of the conposition of this
invention and may contain, in addition, one Ol 25, Nore other additives
known in the art or degcrilfed RereRnabdve.8 Th& fu8l. c8npositions of the
pres'elp invention contdin a najor proportion of a normally liquid fuel,
usual Ty a hydrocarbonaceous petroleumdistillate fuel such as notor

gasol i ne as defined by ASTM Specification D-439-73 and digesel fuel or fuel
oil as defined by ASTM Spegy figation D-396. Norma§|y lig® d fuel

conmposi tons conpri si ng' nonhydr dcar bonaceous materitals suc¢h as al cohol s,
ethers, organonitro com 30 pounds and the like (e.g., nethanol, ethanol,
di ethyl ether, nethyl ethyl ether, nitronethane) gre g@lso within the scope
of this invention as gge |ivui & fuels derived frof vegetable or mi neral
sources such as corn, alfalfa, shale and coal. NormalTy Tiquid fuels which
are m-.xtures of one or nore hyqrocgrbonaceous fuels and one or nore
nonhydr ocar bonaceous nateri al sgare«al,so contenpl ated. Exanpl es of such

m xtur® are combinations of gdsoi Enéd and et Banol, and diesel fuel and
ether. Particularly preferred Bs 3@sdjng tRat ks, a 35 nixture of

hydr ocar bons havi ng an ASTM bgi® i 918 Ry n* of Zgoft [Lrrlw at the 10 percent
distillation point to abg@s [B8r T8t BeTO0 Bt c8nt ﬂl"stj | ati on point.
CGener alpl y, these fuel cofigdsili n%"'cé’l”l:ai‘i'ma ‘gr’rﬁ"ntg"f g°pe conposition of
t hi s\i“nvention sufficiend &b

)

19D £dpaf 48 cBHnsddrEi (BE @Eand/ or deposit
softening properties to Etes faal ;2 as gt | % & hBss ah@und i sk dout 0.001 to
about 5 percent (based on the weight of the final conposition), preferably
0.001 percent to 1.0 percent. 40 The fuel conpositions of this

i nventison cEhe fieadrdnainption of epgibs fubinated with ¢empesitioond ithisi investion fs nidasusablyrieventhamon,
ot her addiat ot engings jubticated avithyptelvioyshronpwn tybrichss dhigfcar; ke [shown byt thee Matoted Eibiass e
can i ncl Jelion forsrpayek Tesh dwvaicts g Bngine is dfiven By |a, fynpragptes shpengtapisompeggiie as
scavengere8giey/eR- ad WayeArameasied DYS%‘."@F?', tachprAgier @pdha precitienchia! manomster easpsptivele

di bromi d ",’“°Bégg%q‘?’{’°' P cAloyiplgy &rom these, valyes.dip souglily: propastionsljte, fus| cogpime 19ad s
dyes, UVet’GHeRsp V‘dﬁ?@ﬁ?ﬁ“ﬁh‘?{’f’?q"dry anti oxi dants such as

2, 6-di terd;;i%r y- butyl - 4- met hyl phenol, rust inhibitors such as al kyl ated
succi nic acl'ds and 45 anhydri des, bacteriostatic agents, guminhibitors,
met al deagct | iofd & j ool L300
ngent sand T Eaelon SR b fibre HRARIeg SRR sehliley pRBg BTl T RIY
invention, the aforedescribed conpositions are conbined with an ashl ess

di spersant in gasoline. Such ashl ess di spefsants are preferably esters of a
ronoor polyol and a high nol eculag weight gono- or pol ycarboxylic acid

acyl ating agent containing at IeEst 50 30 .W.§m in,the acyl noiety.

Such—ésters are well known to thpse of skill in th . S}éé, for exanple,
French Patent No. 1,396, 645, Brigjsh—-Ratent . 981, 850 and 1, 055, 337 and
U S. Patent Nos. 3,255,108; 3,311,558; 3,381, 776; 3,346, 354; 3,522,179;
3,579, 450; 3,542,680; 3,381, 022; 3,639,242} 3,697, 428; 3,708,522; and
British Patent Specification 1,306,529, These patents describe suitable
est er s®and WRY9HELS popivhatie hydragaraongroup; fsg romdaselyleniq Sf‘,sa“t" "Wé’f‘,‘ggf‘_g from 1QuRy
the conposi L ¥rkaer afoms.dn iwhich gl leashs £bqnglomsoare iy, jiaighircgain cppfigiationy;a %ér’%ant s
i s about 0.T°8YHSAEYIP2™ ¥ er abl y about 1 to about 10 parts of
conpositipon,to 1 rf ashless .di ' n ostil i.Ter f
thi s | guent f‘;ﬁ’fi’,ﬁfg,ggggjggﬁﬁgaﬁ%°f%ﬁ%f‘?s@'g'gg‘fé’?@ﬂ% B 1 R o RO e
condensati on product ormed from substitut ed phenol s, al dehydes,

pol yam nes, and substituted pyridines. Such condensation products are
described in U S. Patent Nos. 10 EP 0 243 467 B2 3,649, 659; 3,558, 743;
3,539, 633; 3,704,308, and 3, 725,277. The conpositions of this invention can
be added directly to the fuel to formthe fuel conpositions of this
invention or they can be diluted with a substantially inert, normally
l'iquid organic solvent/diluent such as mneral oil, xylene, or a normally
liquid fuel as described above, to forman additive concentrate which is

12



5 then added to the fuel in sufficient anbunts to formthe inventive f
conposi tion described herein. The&R 0c3cenBRat es gener al Imﬁ
to 90 percent of the conpositions of this invention and ca mM“Mm “\“‘
addition any of the above described conventional additi vesT‘m“H

the af oredescribed ashl ess dispersants in the aforesaid proporti ohs."” The
remai nder of the concepfratg isgthe sohveng/dlb'uerﬁ Ehe lubricant fuel and
addi t-ir've concentrate c¢x@pposittions of this Invention are exenplified by the
10 fol Isowi ng Table. Al amounts other ‘than those for mneral oil are
exclusive of oil used as di.luent. t~~~

[ERR] 25 45 50 55 EP 0 243 467 82 [ERR] The fueg consu&ptl on of engi nes
| ubricated with corrpos-rltl on$ oftthis invention is $reasuradly | ower than
that of engines lubricated with previously known |ubricants. This can be
shown Ry the Mdtored Engine Friction Horsepower Tgst, Jin which an engine is
driven-by a dynanoneter at fonsgant tenperature ag engg ne rpm and torque
are measured by a digi*tal tachoheter and a precision df al. manoneter,
respectively. Friction horsepower, as calculated fromthese values, is
roughl’y proportional to fuel comsurged and thus 30 decreases with inproved
fuel ewonony. Clainms 1. A conpogitigonaconprising one or nore substituted
succi ni m de derivatives represeﬁt 662 by the f mJI 2 35 [ERR] 45 wherein
Ris an aliphatic hydr océr bon ogpg geeuf r(zrgaq,etyl eni ¢ unsaturation,
containing from10 up tog3,p,ce;r Oﬁ.:at'bﬁﬁ,.,l nJRi @& aled edat 8 carbon atons
are i,n a straight-chain Gogigi giﬂaﬁlcon.manﬁ X—3"s' ne&» ugne cal cium barium
or zFH®. 2. A process for % Be e_garaé on;.gf 5a_gcqppo g-l rg-accordl ng to
claim2l1 wherein one or rrq:r@- t;; -;smplg ges represented by
the fornmula: 55 12 EPS(R 4% -46‘7'-82‘"5 [E%R] 25w “T‘he“f“uel consunption
of engines |ubricated vm t h conpositions of this invention |Is measurably

| oner Ehan af:tjel %c]; smef\nq llrlilet%r!& Carte% o%g Io IS 1 yenL{oan me urta)\“ %\?‘vgrtths

This can ? iﬁmn% Jahtghh%nc%@“ “BHME! 0 Gabrod Erall! C
an engi ng - eﬁweﬁ wf@mn% hifo 8 k3. &inah G ot pgi,;é’ o pm
and t or qURgiad mITERSEYESar %eéuﬂb 8y Lﬂlbitai f'% RBEL £b aPRLisiBn Eﬁlgﬂnﬁh&é} tively.

MaNonet erfricioR HBREHoWYS by calfufatel oRNthdd0 VEIRROWGbughiR Drdpaiticrd! Bled colsGhidd SaHMus
val uesz |idecreBgRknYimplotiGldi b&ﬁ@ly to fuel consuned and thus 30 decreases with

i nproved fuel economy. Cainms 1. A conposition conprisi ng one or nore
substi t ut@almsucci ni m de derivatives represented by the fornul a:

1. A composition comprising one or more substituted succinimide derivatives represented by the formula:
35

G5 R \
WE ' N —X;
2 i
(9]
45 wherein R is an aliphatic hydrocarbon group, free from acetylenic unsaturation, containing from 10 up

to 30 carbon atoms, in which at least 8 carbon atoms are in a straight-chain configuration, and Xis
magnesium, calcium, barium or zinc.

2. A process for the preparation of a composition according to claim 1 wherein one or more substituted
50 succinimides represented by the foermula:

55
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35 [ERR] 45 wherein Ris an aliphatic hydrocarbon group,—f+ree—f+om———

acetyl enic unsaturation, containi p to 30 car ch
at |east 8 carbon atons are in a ;}g‘?élzaﬂ]f‘&’gﬂgl n confi gur%ﬂﬂ& Em’lﬂﬂtjm
magnesi um .cal cium bariumor zinc. 2. A process for the

conposition according to claim1l wherein one or nore substituted 50

succi nim des represented by the formla: (?:35 12 EP 0 243 467 B2 [ERR] 10
wherein Ris an aliphatic hydrecarbgn g-a free fromacetyl enic
unsaturation, containing from110 upijto 30 ca qn_at atQms in which at | east 8
carboh atons are in a straight-chain configuration, s reacted with at

| east one reactive netal, reactive uﬁ:— rivative or m xtures thereof
wherein the nmetal is magnesium cal ci (g)arl umor zinc. 15 3. A process
according to claim2 wherein the reactive netal derivative is a netal salt.
4. An additive concentrate conprising a substantially inert, nornmally

| i qui d ®r ganteerein Riesn 2ighatic Pydsmsphen @’rpc@??tf" °P‘é§‘°’9‘0” yrtion coploi "Wef'ght"’éﬁ a
conposi tion H’C@dﬁa@f’?} ong "bl”%i?'}ﬁt‘i %{“’?96 5‘§ 39 i 7 ﬁt?:" °Bf urgtio, |

accordi ng t o"&) fjagst in '(?F‘%Verrﬁ‘e'f IARgve m% %""at'ﬂ? °U ' berpR e 'f‘?)‘ﬂ %
maj or - anount oY 9%"'7'15’5?'"'3&’[3['% #% and a m nor anount of at | east one
conposi {i [ gg@g I y a process
accordi ;ngoét?o % %sgra&%@ngl a+'%cl‘3@ ergéﬂ% %%&Jgﬂ%&ﬁ.?g@n%gsg{?u on conpri sing
a maj or anpuRh a@fitive chrebritRts! combrisity! dsubMsiiald HbrtPndFhih liqidTBYiHic Qlerland £ ko ONE
CoNposi ti on g&edAt &P 1990 bédcenl 5 whight &b camSdRMIRHOR Edrdir e BEIRR: 8 GorRPbsifontiéeidd By

accordi ng toaggoz,g},gaccg,ﬁmgkoad,mo 1ivslo gnd3(. A nethod for reduci ng fuel
consunpgi on in an internal conbustion engine which conprises |ubricating 30

sai dengi e dudtirisging panmkitiona Wiajoh ambunt efas lubdoatngl ailbani GahinoraNGONTD S telas rone
conpri si ng acaueitsiattoniingae claimdi a1@ compasition preghred by a peoesp esotding ite githerphicidgus by
a process acéerthi.ng to either of claims. 2 and 3. 8. A process for the
preparation of an additive concentrate whi ch conprises adm xing a

subst anssi & | } fyesheamposien camprisipg pimsier amennte ginermally ligeid fueband afrpiepamounpefietlesdt up
to 90 per cenPrerRpmpesitigh aecgiding t eiARosPrta emPasiiion prepasedilyr 2iPagpst accendiag fa aitheyrot 5
conposi ti on PFREPZREHS by a process accordl ng to ei ther of cl ai m; 2 and 3. 9.

A t

o g 4 AR Al g";%?mg!s.t. g 33 ol
t

e ko W Ty N

of a fuel goppg sfs'f%evmpg.lan&.w éd%fﬁ\?e LBt Which cmress aam;mata s@statialPherR! | Y
liquid fuel Asafy 1¥L0BrgaAiBUlitnt Ha Rdm 6 Peker?BF 16 HTBRSNE bP Vie@ﬁtcd?radéoﬂﬁo&tﬁn

claim 1350r aa@c@aamgﬁ didir? B 0P ERiPosiibn PYp@edby0L 65760 dird 16 BithbiCof Blaitrid @lan@3.
cl ai ns and 3. 45 PatentansprUche 1. Zusamrenset zung, unfassend ein oder

mehr er e S U S A prddbs3 dr @heSuidp@atationrtr 6 Aibridatigtcempteitionrwhidi@bripridesSddmixing a major amount of
Il 30~~~~~~~ a-ubricating oil and a minor amount of at least one composition according to claim 1 or a composition
prepared by a process according to either of claims 2 and 3.

10. A process for the preparation of a fuel composition which comprises admixing a major amount of a
normally liquid fuel and a minor amount of at least one composition according to claim 1 or a
composition prepared by a process according to sither of claims 2 and 3.

45 Patentanspriiche

1. Zusammensetzung, umfassend ein oder mehrere substituierte Succinimidderivate der Formel:

50 I

55 2 ]
Q
in der R einen Rest auf aliphatischer Kohlenwasserstoffbasis, frei von acetylenischer Ungesittigtheit,
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R CB3-N
Vo acetylantscher Ungesat 1 6 048 467 > Jant eruassel I e AL A
IlllllllllllllDIIIlllII|II* L M S* mt 10bI830

Kohl enst of f at 9% |3? ndes ens g‘}i@ tof torr'?gl n era kf‘“'%ﬁr

Konfigurati'd ﬁé ”% éﬁé :

oder Zi nkat ¥HPeRR % on ?r}eaﬁrena'%'ﬂ? 5”3 dﬁ'@'le Zusarmensetzung

nacly A”SW ﬂii ﬁ%&eﬁh%ﬂ&%wﬁﬁ%ﬁ&ﬁnﬂ@?LAstch géuipbehem lofdr irfonrals Ghbsth, T de
Cl

der 9 fabtderFo ei nen au

ali phat | scher Kohl enwasser stof fbasis, frei von acetyl eni scher
Ungesittigthelt, mt 10 bis 30 Kohl enst o(f)f atonen, in dem m ndestens 8

Kohl enst of fatome in geradkettiger Konfigyration vorI i egen, bedeutet, mt

m ndest ens ei nem reaktiven Mt cma-k-t(l:\%swlet al I derivat oder Gem schen
davon sngeset zt wird, wobei das I\/btialt I\/ag @al cium Barium oder Zink
ist. ,20 3. Verfahren nach Ansprucht 2 as reakt ive Metaliderivat ein
Metallsalz ist. 4. AdditivkonzentratH -cmt ssend ein imwesentlichen

I nertes, nornal erweise fl~ssiges orgahi sghes LB- sungsmttel und 10 bi s 90
Gew. - %e| ner Zusammnsetzung nach Anspruch 1 odor el ner Zusamren-

set zun§, gevvonn n_dur n Verf hren nach ej nem der An r~ch

Schm er m tti@ld t n E e (] g hé:% O a m e 1 g g mnl:)(j
geringere ML %ﬁ ‘#JL %" o i akv e éﬁéﬁr 8 b ner
Zusam"rensetg’ld ?’P 1 Ma r%Ei A alcu Ansp

und 3. 30 6 T er s o] zusannense zuhgl assén elne uptnenge elnes

nor e er uei §&efbdissi ﬂﬁ‘s‘ﬂruIﬁf"vJ@éJ. aésfrsakﬁb@%&h&ﬁvagaa MRERLE isENge ni ndest ens

ei ner Zusamenset zung nach Anspruch 1 oder el ner Zusam mnensetzung,
gewonnen 4d UA§ividhsbntyR! frithdseia i ik wedcR@eRokl Mortdd) Rithaleiheise’ itaidesSorganiched -L5-

Ver f ahren Z.%gswt[whmwgn Gl5-%T 6ifdr [Z6anirloNRtzliganaci Anspiich/€ bilsk SREHLEREHMITENOT en,
unf assend déetzuts; Gewoananrtigretl eis Vidahen sachieinere et AdgaicBe? uidhes mt m ndest ens
einem Schm ermttel, unfassend eine Zusammenset zung nach Anspruch 1 oder

Si ne Zus&meahmisrmitielgymigseend reine Hagimerige Enes Sthmiedii el eine Glaringbna dMengkemingesteps Uche
2 und 3. 40eined Zudgawrfondetzeng nagr Ansprueit bbder piger Juspranengetiing. gewonnee ek pig Verfah-

unf assend des nagheinpr dircirsrsiighe 8 undd-wesent | i chen i nerten nor mal er wei se

fl GssiYen organi schon VerdOnnungsmttels mt 10 b| S 90 Gew. - %e| ner Zusam

nonset zurfg HaEofEpRe Fﬁﬁ”&“goﬂéfﬁssé?%@?e Eﬂ’%mﬁ??ng’ ﬁéﬁ (Pg
Ver f ahr en n¥SrPing; 9papaetpona; {F\“@@‘ﬁ 9"%2""99“a°(’/ Tp‘g & finer ”sa""
Her st el | ung™&1SRETOHNRIE? fHFte eé'f?a‘ BRI ZEAEN ei ner Haupt menge

ei nes 35 7. Verfahwen zur Verminderung des Treibstoffverbrauchs in Verbrennungsmotoren, umfassend die

Schmierung des Motors wihrend des Betriebes mit mindestens einem Schmiermittel, umfassend sine
Zusammensetzung nach Anspruch 1 oder eine Zusammensetzung, gewonnen durch ein Verfahren nach
einem der Anspriiche 2 und 3.

40 8. Verfahren zur Herstellung eines Additivkonzentrats, umfassend das Vermischen eines im wesentlichen
inerten normalerweise flilssigen organischen Verdlinnungsmittels mit 10 bis 90 Gew.-% einer Zusam-
mensetzung nach Anspruch 1 oder einer Zusammensetzung, gewonnen durch ein Verfahren nach
einem der Anspriiche 2 und 3.

45 9. Vertahren zur Herstellung eines Schmiermittels, umfassend das Vermischen einer Hauptmenge eines
Schmierdls und einer geringeren Menge mindestens einer Zusammensetzung nach Anspruch 1 oder
einer Zusammensetzung, gewonnen durch gin Verfahren nach einem der Ansprliche 2 und 3.

10. Verfahren zur Herstellung einer Treibstoffzusammensetzung, umfassend das Vermischen einer Haupt-
50 menge eines normalerweise fliissigen Treibstoffs und siner geringeren Menge mindestens einer
Zusammensetzung nach Anspruch 1 oder einer Zusammensetzung, gewonnen durch ein Verfahren

nach einem der Anspriiche 2 und 3.

Revendications

55
1. Une composition comportant un ou plus d'un dérivé de succinimide substitué, représenté par la formule
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S T T

-

Schm er6l s und ei ner geringeren Menge m ndestens ei ner Zusammensetzung nach
Anspruch 1 odor einer Zusanmensetz , en durch einmVverfahren—+ach—
ei nem der AnsprUche 2 und 3. 10. VE€$§ﬁ$§§qur Herstellu

Tr ei bst of f zusammenset zung, unfassend das Verm schen el ne ﬂ!@‘l g!ﬂﬂ”lMﬂ!’
menge eines normal erwei se fl Ussigen Trei bstoffs und el ner «geki e.
m ndest ens ei ner Zusanmenset zung nach Ansprugh 1 odor el ner

Zusanmenset zung, gewonRen.durch Geg Verfahr nach ei nem der AnsprUche 2

und 3. -Revendi cations 55 1. Une cenposition co ant un ou plus d' un
d&r i v¥¥ de succi ni ni de substitue, Tepr~sent6 par |la Mie—1X; EP 0 243
467 B2 *C L M S* 0O R - - —"-CH Ccl2 -c 10

dans laquelle R est un groupe a b%ga d' hydromarbone al i phati que, depourvu
d'insaturation ac6tyleni que renfermant de 107 jusqu' & 30 atones de car bone,

dans | equel au moins huit atones de carbone prdsentent une configuration en
chai he #roi t&a'\%t‘aq%“é&esb‘ﬁ' ﬁé§F‘°tﬁ' hVEfﬂca(f’&P%?"ﬂ frpfiaug dépourw srirsairaling asftyjéniou 5

2. U depm ¢ o i 1P9ugtHaus BPiBs, h\"'aatf"@ A% f’i’%‘f“?
T dans ?Eﬁu&é?g??nwe Behaks ﬁ%@? R e i S PG o P 05 00

fornule it R- CH-C
sN-H, rocédé po la préparation d'une composition selon la revendlcat%nq rﬂﬂ@l@ Jeﬂgﬂﬁl ;Jlug d%n est
un groupe gﬁg oliW gg@@*bgﬁgtmﬁgﬁﬂﬂ; d' I nsaturation acety?enlque,

renfermant de 8 jusqub 35 atones de carbone est mis a rb6agir avec au noins
un nmetal r6actif, un d6riv6é de 30 metal r6actif ou | eurs nelanges, le
n6tal 6tant du nagn65iun1 du cal cium du garyumou du zinc. 3. Un proced6
selon | & revendi cation 2, dans loquel - le fi6rive de mtal reactif est un se
met a4 que. 4. Un prodU|t conc &6 CH ot £f conportant un di | uant

or gani que, sensi bl enent inerte, I|quLde sous O0gp.ds-g;,; conditions normales
et de 10 % jusqu'a 90 % en poids d' une conpo I on seron | a revendi cation 1
ou bien une conposition prdpar~e parCH cedd sel on |'une quel conque des

revendi ®ations 2 et 3. 5. Une conpositlon“ ubrifiante conportant une
guantit6 pr6pond6rante d' une huile lubrifiante et une quantite m neure d' au

noi NS une co |t|o selon | a rﬁégaﬁlcat| on 1 outgleprune 05|t|qg %0
Br dpar de pa{ggfg ’Tg eca% is 3 re ﬁi m%‘:gs réa unﬁ zvé de 6.
ne conposi t gl g .otaﬁgm 53,.59;*}& 4 Bl 0 %ﬂ% d Eabll

conbust ibl e P € sous con tlons nor et une e nlneure

d" au noi ns,, Ufﬂjﬁ f%@é@%élb 1%94% Etf&ﬂ 2' &nd @é{&ﬂghé‘r% hé’.‘ﬂétéh ré&Hqu d;%ﬂ sél'?r%taﬁﬂ&@f’os' tion
pr 6par de par un proc6d6 se une quel conque des revendi cations et 3.

45 7. Une zcrﬁtuhcwlﬂu.pe&h&erﬁrétiua.ﬁa:olnaorﬁﬁmﬁlmt bi@hicl6, soRsiAtshi Rér@, ﬁt@.las st des
not eur & ConstilibriRMointled lehs 1004 1jus§@R180 %t eéd pBidk Hdhd domPésitio lidn R GdlcatRR N ANt
son foncti onpaAeRt coRpRioRpréPERiepar W RocEEGRRA I'ink Qlloidohddb kitd ravdhdications 2 et 3.

5. Une composition iubrifiante éomportant une quantité prépondérante d’une huile lubrifiante et une
: quantité mineure d'au moins une composition selon fa revendication 1 ou bien une composmon
\_ 4 préparée par un pracédé selon lune quelconque des revendications 2 et 3.

6. Une composition combustible comportant une quantité prépondérante d‘un combustible liquide sous les
conditions normales et une quantité mineure d'au moins une composition selon la revendication 1 ou
bien une composition préparée par un procédé selon F'une quelconque des revendications 2 et 3.
45
7. Une méthode pour réduire la consommation de combustible dans un moteur 2 combustion interne, qui
consiste & lubrifier ledit moteur pendant son fonctionnement avec au moins une composition lubrifiante
comportant une composition selon la revendication 1 ou bien une composition préparée par un procédé
selon F'une quelconque des revendications 2 et 3.
50 :
8. Un procédé pour la préparation d'un produit additif concentré qui consiste & mélanger un diluant
organique, pratiquement inerte, liquide sous les conditions normales, et de 10 % jusqu'a 90 % en
poids d'une composition selon la revendication 1 ou bien une composition préparée par un procédé
selon I'une quelconque des revendications 2 et 3.
55 :
9. Un procédé pour la préparation d'une composition lubrifiante, selon lequel on mélange une quantité
prépondérante d'une huile lubrifiante et une quantité mineure d'au moins une composition selon la
revendication 1 ou bien une composition préparée par un procédé selon ['une queiconque des
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conportant une conposition selon |la revendication 1_ou bie tion
pr 6par 6e par un proc6d6 selon | une quel conque des revendications 2 et 3. 50

8 Un proced6. pour |a preparati &¥ Y2435 B%dui t addi Eu““nmlﬁum“ml l“L
consi ste a_nel anger un diluant organi que, pratiquene g N NG GIMe sous
lles conditigns norneles, et de 10 %jusqu'a 90 %en poids d*unt conposi tion
selon |a revendication 1 ou bien une conposi tion pr6par6e par un procede
sol on | YR, ielea@Bolk % SEdralishVPHd cERbdsAOS combGiivia selatPledlel Mnn%g& GiiCouaRty | @
pr epar.at t 0NyréhohdbRantsOFROSntblidiBle | iide idu@ﬁ&s%ncﬁt%h&ﬂorz@w&' un® Yudhtns HhskarelUdisu
quantife prageRrambaiten bk 1B Ubveiidatitar1 b BiBA GndSonipBsition Wasphriss Parlnpackds d' au
MDi NS UNE CHRI¥AD&relquédbnGRldesirelanditiudradit@at i on 1 ou bi en une conposition

pr 6paree par un prockdd selon |'une quel conque des 15 EP 0 243 467 B2

| ipiiij e L it 111 *C LM S * revendications 2 et 3. 10. Un
procdd6 pour | a preparation d' une conposition conbustible selon | equel on
m~l ange une quantitd prdponddrante d'un conbustible |iquide sous |es
conditions nornal es et une quanett mneure d' au noins une conposition selon
| a revendi cation 1 ou bien une conposition pr6paree par un procMi6 sel on
Pune quel conque des revendications 2 et 3. 10 15 20 25 30 35 45 50 55 16
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