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wherein R is defined above. Trialkyl catechols may also be employed although they are not preferred.
Among the alkyl catechols which may be employed are decyl catechol, undecyl catechol, dodecyl
so catechol, tetradecyl catechol, pentadecyl catechol, hexadecyl catechol, octadecyl catechol, eicosyl catechol,
hexacosyl catechol, triacontyl catechol, and the like. Also, a mixture of alkyl catechols may be employed
such as a mixture of Ci4 to Czs alkyl catechols, for example Ci14-Cig alkyl catechols or Cig-Czs alkyl
catechols, may be used.
The alkyl catechols of the Formula Ill may be prepared by reacting a Cio to Czo olefin such as a
85 branched olefin or straight-chained alpha-olefin containing 10 to 30 carbon atoms with pyrocatechol in the
presence of a sulfonic acid catalyst at a temperature of from about 60° C to 200° C, and preferably 125°C
to 180°C in an essentially inert solvent at atmospheric pressure. Examples of the inert solvents include
benzene, toluene, chlorobenzene and 250 Thinner which is a mixture of aromatics, paraffins and naph-
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af ford 96g&mBledns. of [err] al kyl substituted pyrocatechol. The product had
a




30" hydioxyl number of 259. In a sinmilar manner, by substituting an

equi val ent anobunt of each of a [er drlo dd*geol efin, a [err] alpha-olefin
and a [err] al pha-olefin in the above proce(}ure, t he correspondi ng al kyl
catechols are prepared. Exanple 2 35 Preparation of [err] Al kyl Catechol To
a 3-liter flrnH blemdiwdsipipaparotiiad idicttedrin Bable 1DeiAgCiftlon NGON dilapd cantainihg 1Dk byaweibht

ni trogen bithehorasichikyldatectiol propmred dckdiing 3@BEgnmple 30f a m xture of Cs to C26
olefin (less than C14 - 2.7% J[err] - 0.3% J[err] - 1.3% [err] - 40 8.0%
[err] -44.4% [err] - 29.3% [err] - k%ﬂ [err] - 2.2% C28 - 0.4% Cao -
0. 2%/. (gontaining at | east 40% branchrﬁg—éﬁ-ﬁi | abl e from Ethyl Corp.), 330
gns. of pyrocatechol, 165 gns. of a sulfonic acid cation exchange resin
(polystyrene crosslinked with divinyl benzepgle catal yst (Anberlyst 150

avai | abl e frpgrielat 8odl Haas, Phil adel phi ?Dé‘@gghsyl vani a) obad r¢4ae ibihn

tol uene. The reactron m xture was heated Cto [errTfoOr apout 7

hours Wth spaseioilunder a nitrogen atnosphede. The I eacibrdghit Xaindr € was
stripped by 45 heating to 160 * C under vaxlesp (0.4 mm Hg). The product
was filtered hot over diatomaceous earth to afford 971 gns. of a liquid
[err] to [erPTsea‘Pk%/I skbshy twe kghtpyrocat echbl . Exanpl e 3h@@y Bndparation
of Bor aged %‘PFE A1k rht@ateshal a3 906 grewecigitate | al kyl catechol was
added 124 grefs ’b%‘FP adid and 900 M of tdfiUMRE The reaction nixture was
heated at 105 to 1180C for about 6 hours under a nitrogen atnosphere at
azeotropic conditions. 93 ms of water were collected by a Dean Stark trap.
The react iesamge ®duct was filtered and 55 stripped on a roto evaporator
under, vacuumto [err] to yield 930 grans of the title product. Exanple 4 8
EP 0 206 7480r@lpafrbyoreighbbicthel boreted pikyd saipehdl preparedchiceqsdingcito Examiie Beand 3pafth By

Ci t Con 100%ighti df azdfte by weight rof ngjv-aobmybyuwngtqt(premarqdw neesting elisRPWieny! suseitie hol
prepar ed &ohydide; werain ﬂEx%H'ﬂS’P% a‘@fag‘f Amldeular weight of the, pejyjsokptpryh was about 950 and

Days tetraethylenspentamine (i3 golegatiof amipe to anhydrida of p7) solution in oil (CitCon 100N) were
25 heated together wnhmzqu aamtplat? g po- greo %hqurs %

20 ml of the r %ﬁﬁa placed u q @Hb Igoeaker containing 20
pl’ eci pi t a o) nIy P—jﬁ cat oI which h been hea an? 8? ﬁ‘é’&'"'@?g r}”ﬁf é:ls% 20
One part JiF;d chmt ffatt aatstmﬂ » %aarstfmag ik e
sE:(Jg(r:rleemB Eeg},agﬂg 'IBJG &Q%lsg,q ¥s) InSP %te UCC?I’]I chac% ydri de ke"r‘ei n
t he nunber a erage rmrec‘afar weil g t of Irlt he poI y| sobut enyl was about 950 and
t et raet hyl gtamne in a nole ratio of am ne to anhydride of 0.87)

solution immort— (G tCon 100N) were 25 heated together with m xi ng on a hot
pl ate ajs [ ertests viehd chhidd SO Whish défondirate thet ifMproveamants i RuelTboohdntye obtakted [Byaauditlg i N
a 100 mM heakating @idmpdsiicrachf thid inlerdionno tizapdakdasediab aitemadbip énginerl of only t he
bor at ed al kyih thisitesi; A @50 GiD Cliisnivhith éngine wae atheod audynénoonjeter.rAn empide pitingssysternn rwasi de
was al so siedseddn drder taprovidersopesiamicativinto throengine andzdiseyid providedtishespatiilijyote ghapgeetie and
foriged a oiliwithahstonpingshe énaine. Besically acino bumb systam waaupadoyith an/esterng(oupp proviting
bor at ed4allibyitationiodretrnbing Thie ipwhmrivarccoprsaied Eaugh valves foj feur external svrens- Btel p@ﬁtonaad

cl ear afté#meﬁﬂveﬁ/é@ﬁ"l'ﬂﬁd%@ﬂat?é Even after three vveeks the sa

remai ned cl eBs topty base

h \erpied: oG plid catechoh g pYeRt, P nfs fhidhe
E:oretpl)g}) '[ ?cﬂ‘i%"°6‘$’ uging the ngtgg%ﬂ d""f?ﬂg" ﬁ?m?gx%gépﬂﬁgﬁ%&aﬂm%ﬁ Tengl ne.

TABLE Il

Fuel Economy Over Baseline Concentrations of

I
50 Sample

Concentration % by weight % Improvement
1 1.6

55 The comparisons described above were made with fully formulated Exxon 150N oil containing 3.5% of a
polyisobutenyl succinimide of tetraethylenepentamine, 30 mmols/kg over-based magnesium hydrocarbyl
sulfonate, 20 mmols/kg of overbased calcium hydrocarbyl sulfonate phenate, 8.5 mmols/kg zinc 0,0-di(2-
ethylhexyl) dithiophosphate, 8 mmolskg of a mixed zinc dialkyldithiophosphate from sec-britanol,



In this test, a 350 CID A dsnobile engine was run on a dynanoneter. An

engi ne oiling systemwas devi sedgp (206 ¢4 gj © Provi de proper lubrication to
the engine and also to provide the capability to change the oil w thout
stopping the engine. Basically a dry sunp systemwas used with an external
punp pr anethylisebutyl oarbihal 5% autifirizad ¢atriurheolyprogylene phéhiaie S1.5%I Bia SOMBizENONDAK @cld

t hr ough syesinjmide complex and sufficient ambuntef ap smind bubstitaied dthyiene/propyishe tdpelymer tv gise a
determ r1@¥Y3Q piin #ys forpmylation amhimprovesst was conducted with base oil and then
with the sHff:fognplatedyerpnkease alls epoh epptaifing Q1596 1012% biewdight ok kerktddeGip Casanénphlkyl

cat ecfiol¢® 'ﬁ &rratad LeacGe d’FaF'f{!;' Gatgchol andhe fike in ¥geplase pileamted GreiCon aliott cateshdlrof  uel
econony 5t Rethe Sheys Sfprmuigtines sre P'Fféeff‘?‘f(!‘@n'f‘l cigg; fueh sensuraetion dn emdntesarie o |
i s showfM "¥"%| . 45 TABLE Il Fuel Economy Over Baseline .Concentrations
of 50 Sanmpl e Concentration % by
wei ghj, Ia)""Frrprovement 1 1.5 55 The conparisons described above were nmade

vmthfullyf 9 enyI
with Tl d&lﬁ%ﬁ%ﬁf?&ﬂ %%Eisg% cgingl lggg%ébl@ b\?%f%mé {%Qrfategalfcjy? Xtec?.q o
hydr ocar byl sul f onat e, mmol s/ kg o over based cal ci um hydrocar byI

sul f onatze Rk gdkEas @anrﬁeﬁﬁ'@iaﬁr{ kgvha@ﬂqhe%@rﬁa&%f saedﬁbvétéa%wﬂ oheehotébhﬁﬂ fephat e,
8 mMmiss/ kg1®fo 30 et atding Gndlisail keliecihintidd &P ICF))i nyl [sQ8BInkifde BY b (B3R Slkyiend

EP 0 206. 7gdyakinenet hyl i sobutyl carbinol, 0.5% sul furized cal cium

pol ypropyl ene phenate, 1.5%of a sul furized nol ybdi ¢ aci d succi ni m de
conpl ex 3andn eddiivé es elaimediim@laim 2,0fhewmin saidialkyl gioup ot saldtiomebd Qlkhy:hﬁﬂﬁl' iPacitrene
copol yner  efcikyi graupsicontBnibg from f14 tor26ichrben dtamsnul at i on and i nprover. Al so,

f oxpuflat ed crankcase oils each containing 0.5%to 2% by wei ght of borated
[err] rfon &2 paditive gs claimpe inHeJpim ¥ rIawbetein saig puccigimigdells p polvisabutamll sucaidimidest | | ke
i n the pl akiethyeneistssmipey a[Pé'V'F‘]b“te%M' Ruprinipide etptssthyenepdidaminee 3 in t he above

f or mul at5| on a,re aI so effective in reducing fuel consunption in an internal
combust i% g cg? g%tmiﬁmip"s'ﬂ? B2, Bt Pfc'%'l’Pﬁ 0 Yisqosity Ay in 78 ameyb pifestivede a
conpl Bx obf TR ?Jﬁ/éa" RRAP CREA Y greet Clal

al kyI Org @ lg,% b A ’ T de Y | ’
& ' m 1 WA e R E HELE 8 ft Dhel oi fbom d

from 15 to carbon a succl nim I's a pol yi sobut enyl

succi gi rai i ﬂ?ubﬁéatu\"b Jﬂcﬂobﬁﬁésmﬂ Edipri ﬁHéﬁadFoFﬁ uﬁt@ cﬁlﬂn 0\%0 & Wel tﬂ ggrq o*‘g'
G aim2, Weased dkyd ddtétnellakdy bn EHoBHE aﬂauﬁaﬂé}{ fﬁ‘ Juc&rﬂ;n g

M xt ure of batéd/dikyOdaRoivs agaBingdriysid from 14 to 26 carbon atons.

additive as claimed in CCaim2 or 3, wherein said succinimde is a

pol yi solsut Ariytricaing oil bmposifonOécchrbing: td1Tlakm 2 WekeTHE CalkgF gréupP 6 4iaSBURKC Al
succisi m deateghol toobtaigse trony | 10te (BON¢aruoh radmsSand Aaid Ldiehyd Sudcih@nidtl Is £ PofiStbutbAyPN
conpr i si ngsugeinivide oftf polyakylene ablyaminevi scosity and, in an anount effective to
25 reduce friction, an additive as clainmed in any one of Clains 1 to 4.
6. . A nmetShofl lericating) gib pmpos-m Fogastiing: tonClairmp8, i vhareinf saiinalikyh groum efl saisiobdoatest alkyh
enbpne confAtechdl ifg pitwaof syl arenes petaining ot S Babbresienast with a | ubri cating
oi | C‘Brrp05|t|on as clained in daim5. 30 7. A Iubrlcatln? oi | conposition
conpri S|1ﬂ'gA:if "g‘?t'f‘g St empgsitien @peering; te Ldaim: § or §q wherain (sgid kel specing ec§n¥ of a
borated al RRAPORURWCHBINIIAR ol Pty iepeietiaming oo fprivitobwenybiycchinidn of tetispfyengpent s

succi ni m d€™" stabilize the borat ed al kyl catechol against hydrolysis. 8.
A | ubgi gat pn ' o] im7 Wnerelnthe group
of Sa{s d bO i tlllq 'h ere %llf;(&l ch&ﬁ' &iﬁl Qig’l 5 whcé‘lreah Es zﬁ? rﬂsgogp ofsﬁldc%lo (§}< X llgf

and said aI kenyl SUCCI ni m de | s a polyi sobuteny succinimde of a

pol yal kyibeAeoled Yeushifg the fuel consumption of an internal combustion engine comprising treating the
moving surfaces thereof with a complex as claimed in Claim 1.

I°éatecho| W|th an oil sol uble

50
13. A lubricating oil composition comprising
(a) an oil of lubricating viscosity; and
(b) an effective amount of each of the following:
1. an alkenyl succinimide,
55 2. a borated alkyl catechol friction modifier,
3. a Group Il metal salt of a dihydrocarbyl dithiophosphoric acid,

4. a neutral or overbased alkali or alkaline earth metal hydrocarbyl sulfonate or mixture thereof,
and

10



9. Alubricating oil conposition according to C aim 8, V\/ner
group of said borated al kyl catechol is a mxture of al ky Wﬂ'lﬁlﬂ'muml
containing from14 to 18 car bonEBOSRE 748B110. A |ubricati CONpPOS| sl OR
"according to Caim8 or 9, wherein sa| d al kenyl succinim de Is a

pol yi sqhy ﬁ‘s@é’dtyr SaHBifioL Y. 4% Sinuitba Edidiieh BobpRIB§ibat e“‘? R, fé‘sd?fi?-’jzxa ﬁgp AN
succi Nigiide c&ﬁkﬁ%ﬁﬁkn@ﬂ%ﬂﬁﬁl ofia EE ‘Su rgtilﬁﬁe Lopl o give a
corrposnbwgmo.ﬁﬁmf&hmg“d‘nqn niptover8, Wherein the al kyl group of 'sai d borat ed
al kyl  cat sd) WmitftecPcriiikidst lofls éath Bdnkeihing D594 529 8 Walgiti of Borktb® Bl s1ch, indnedkyicar bon
at ons. cateécholAborated @ek-Of didhgLcatedBb! hﬁhethég e in ARNRAETVF bérated T143C) s ialkyiedaid@tol of
conbus tExanmplee 3gin nibe Gbower fotulationt I abe talst) Bfiédiee MDsHUING Sfudl f dasamptidhein emf intatnbih &
conpl exorabustidnzengieel in Claim 1. 50 13. A lubricating oil conposition
conprising (a) an oil of lubricating viscosity; and (b) an effective anount
of eacKldmsthe following: 1. an al kenyl succininide, 55 . 2. a

bor a¥ed al kyl catechol friction nodifier, 3. a Goup Il nmetal salt of a

di hydr de af‘l’]%gfl \RsgoMBriSing agomplex gbtaingbledy treagting 3 bogated alierlcatechel with an or

al kal i ne &4 H'eﬁﬁY'QFa'Wﬂm%PWs”E?ﬂ"f"ﬂﬁate or mixture thereof, and 10

TEEE}?V o o “t@ﬁyfgﬂm i & At %!rv? il a;ge ﬁﬂf%ﬁ*viﬁ%eﬁﬂwﬁ%‘e i

Su SFI%nUtsaig suf?’l ene pro y ene Cdjﬁ% ° pogxak ene

10V\BO orI |n M |s forrrul ation and inprover. Al so, forrrul ated crankcase orls

each cant ah Bddive Bs SdfnbPinZAaM S, WieheiH SaidQlikyPRouR! oF Said Bdritda AR Sdchiol ||s @mixture

cat echol , ;Qa?, aE Eain]ng%ﬁhk!(daa(‘ca;b%ﬁ}&hs and the like in the place of
bor’aded [e yl catechol of Exanple 3 in the above fornul ations are

al so efaf egh additive las CRENGE iiMQlaiftUZ br §; WhSIRTERID GlcdinimideNis | a FoBisBUtenGIOs B Iichid® Bf

engi ne. Criathylenefetariine ¢k a polylsbbuithyl Baccimideadt thtradthynepantaiingi Ng a conpl ex

obt ai nabl e by reacting a borated al kyl catechol wth an oil sol uble al kyl
or al kényA lybricating pil bangpositicnompnisingean ot .of Kbricatihgi viscasily amwi, &l @0 anpuinti effecBivantom 1,
wher#i n t teducelfiigfion, gn aiditiveds ciaimed imanyanedf Qldiks/1 toctat echol contains from 15

10 to 30 carbon atons and said succininmde is a polyisobutenyl succinimde
of a p& yAImajhod ok raduingalhe frel consumption ofi @p fntapnal epinbystign ARgine;j gemenisi tresting Wiver ei n
sai d aI kyF‘%’Hﬁﬁ'Bach “‘E’&?fd"tbéFUQP@H‘%"WPQ'Q?%WHF“W%" GaimiS¢t ure of al kyI

gr oups cont nrn roml4 to 26 carb tlve as_ cl
?’1"° 'ﬂ% a1 ol %@8" ng ‘é\s" ‘@@b ‘g pant "‘m d
grh?l engl Jaqrp o ﬂ}lf aléCCIalfnl o to stabrlrze?L e

in ai a\’%

of trieth "8?"3 o]
tetraet hygene:e%%g%;ﬁ' %"s”}é("r d%'%ﬂ"(g:)atl ng oil corrp05| tion conprising an oil
of | ubrg CAtiagith i Loimbobind decolelhg 39 c?am?"b”‘iwh&&t‘? Ll gl P ssid b Fa{?agh
fricgion, cAdkné faﬂny ‘?roﬁ\sﬂ)g'f' Mbdn atGhhY addf Said ik Iaétﬁgin(ﬁld % iso kgglt hod

of reduci ggcihifielofs olﬁ,ﬁ@,gw lyhiRe.Of an internal nmbust | on engl ne
conprising treating t novi ng surfaces t her eof W|th a lubricating oil
conposig i ANubAiSatiag il Be@pdsiioChdtbming -to Sim 8, wherdinllgéidi GRYII giglip Ot |saif BFRBA | dikyoN
conpri Si Ngatéthol s & mindurel ofl Bikyl @@BLPsTGnthiGCd 1410 a8 carfbnbtoin®. 4 wei ght percent of a
bor adbed al kyl catechol and an effective -anmobunt of an al kenyl nono or bis
succi niti delutrigating adili ¢ampesitioh cactondiag. &d Claink Bl orcit wetedl salk) alkerst suepidimidleyisias. 8.

A | ubri capélyigpbutpayl suseipioicie of tiethyleneteiratiinegor fagpot@iseliutenyit sucsininidsi afi tetrpathyéeinépeh- gr oup
of said btamipeed al kyl 35 cat echol contains from10 to 30 car bon at ons
and said al kenyl succinimde is a yi sobut enyl succi ni m de

pol y&I Ky} 8nlebr ?ﬂ“ i famposigion Acq°{5't5'9|t8£'§"ﬂg? dihpreip dh, alky! 1gryR %éé‘ﬂrbﬂfar?ﬂ Y A ai m
8, wher ei FRREAP!E SIS % pllsth growrs %’&?‘H"%’&"hl‘e‘ﬂ 26, Faekan atoms.

12. A method of reducing the fuel consumption of an internal combustion engine comprising treating the
moving surfaces thereof with a complex as claimed in Claim 1.
50 :
13. A lubricating oil composition comprising
{a) an oil of lubricating viscosity; and
(b) an effective amount of each of the following:
1. an alkenyl succinimide,
55 2. a borated alkyl catechol friction modifier,
3. a Group Il metal salt of a dihydrocarbyl dithiophosphoric acid,
4. a neutral or overbased alkali or alkaline earth metal hydrocarbyl sulfonate or mixture thereof,
and

10



catechol is a nixture of alkyl groups containing fromi14 to

atons. 40 10. A lubricating oil cogpgobéresfccording to G aﬁmmmnmm“l‘”“m
wherein said al kenyl succininide is a polyisobutenyl succi ni n*de¢ oft "
triethyl enetetram ne or a polyi sobutenyl succinimde of tetraethyl enepen-

tam ne. 45 11. 5Aa haubal iocevbibasgyd elkdli oc alkaiiessatth mmalaﬂkmdadiphogatQ.Or @ixwmrerthedgof. wher ei n
the al kyl group of said borated alkyl catechol is a mxture of alkyl groups
cont ai ni ngi4f Adupriceting o) coBpasitionrsperdinadaflaim 18, wisereiet hod of reduci ng the fuel
consunpt i on of(ﬂaﬁﬁ'dlaﬂfﬁmW&@""@Gﬁﬁ@@%@"@ﬂ@ﬁ%‘"‘ﬁ!ﬂ?ﬁ? eq'wﬁfv'ene@atvmge t he movi ng
surfaced t her e@¥saigibprated allcy ol isasbasgtod Gresrs glicy A | ubricating

f\/ (

oi | Conpositi o ?HrfBﬁ‘?@ 'n hy%(ﬂ" |d'%‘Pp'PEH?P'fcc?&Fl'%ﬂnc\ﬂ'%b‘gtf"?ws"&?fﬁ WIS an

ef fective amoulfg 298 :%F é?‘ﬂe ?2(521'9 ?'l‘aé o8 a‘a}‘gkeéa% i?’ﬁ%@%‘g}sd%"&mof
S .5 b @ el aaamsps.l;{nke QpOSa0GRRE ki, OF

al kal i n& eart hy LEA: Su e or

a neutral or ov ase al kal i or al kaI | ne earth netal al kyl ated phenate, or

ure here
m xture thgr ﬁ‘?ljbncaicﬁq( |I%oﬁ1b33ﬁlbrpﬁt:drﬁlﬁb #iclaint MTRAstéik | on according to Caim 13,
wherein (1) Sapfl saiKQkaYI SbeciRimeMsde polyisdbllstyly IsSRIMIIRNY tioktgRhdkinainie &f aa
pol yal kyl ene pgiiyisenitdagl; su&inimide of tetrbsthylehépentataing;at ed al kyl catechol is a
borated [err] @) saulbortd amyl @htochbldg a Baratel CreiCal alkybdatecind; t he di hydr ocar byl
di t hi ophosphor @ saidi dletals saiti o tei dihydrdcadlylt bithipplospiphataeidwiseriad 19,0edi(@-othylbkex)l)-
group cont ai nsdithiophusphatep zib@ G@ditisobutydinbed ; prindly  bexylitiithiehedphalé, b @ine eQ@-ditsbe-or
over based al kabutylmixedéeceridary bexybdithibphosphate; sul f onate i s cal ci um magnesi um or
bani ym ex a ni ¢4 seicemptplcsalt of the suifgnateis an overbgssd megriegjurpret ediciugt hydrpsarpyd sulfopate: or
overbased al ka#d or al kaline earth nmetal phenate is cal cium nagnesium or

barium 15. A (Busdd wefelisaloidhe p@msewv%%%we%@bm Qrimagpasivon mapprRltyisted

(1) said al ken%e"%cm ni m de Is a polyi sobutenyl succinim de of

hyl |
et act fy 1 %m it o tat comqynbln’ 3 "gyk, Pgﬁﬂbfngr"g cHaie g B
al kyl cat ech oving °§§fh8 “f't f’°%"é‘f°f't'?5'fa°f% 7 :)Car %P di t hi ophosphori c

acid is zi I 0 | ;

0, 0- di (i soht Q%T.E, 9|u()|&;ﬁ 'L\i agftﬁ @ﬂ&ﬂ%&ﬁ'ﬁ 4 a§ gﬁﬁcélonnrced%ma agd| vg elr(l: a
butyl / mpxed secon exy oflthl op osphate (4) said netal salt
of the sul pparémpiuehétn Over based nmagnesi um or cal ci um hydr ocar byl

sul fonate; and (g) said netal salt of the phenate is an overbased

sul f uri zedy.cachhistBrAAIIVAFIRSSond BInBDaNe Uinsctumloifdacsondrien ARpI-Chfachind e bihenl OB f
reduci ng t he islighbn Alky-DdeAIkenyImdnb- dtir -bissuediniraid ehalfibhen Kopleengi ne conpri si ng
treating the noving surfaces thereof with a conposition according to Caim
13, 14 or 245 Addiff. natls Anspfuctail, Iwathy det AtkyliRgstaies baidrttintAllyleCateshind 1 hissd) G-Ator@h anthilit] ,
2, 3 or 4 as upd @asiSpedinimid pie @olyisobgteamtbdcaininid eings Relypliianpalyamingdst.oi | conposi tion
for an intemal conbustion engine. 30 Patentansprl~che 1. Schmerol-Additiv,
unfassend &i Additvonsel Ansplyeied. yor o Alji-Bogt dos horigrisp W‘@W@P@mh Mo 14ddsf8m
01- TdsHk cheﬁ'ﬂ?WlemhﬂHéqe"Mkk' hsho- oder - b| ssuccinimd erhi I itlichen

2. a borated a

a di hydrocar by %?E"rﬂm

'Iz\lorkrp: e)C(Iat egm%ﬂgl@ ddl L pn g uch 1§_I._| mumugI ein %olylsobut\énylsuocmlml von ‘P hlylgrqtg en
y tramm o er ein yusobutenylsucclmmja von raethylenpentamm ist.

46 5. Schmierdl-Mittel, umfassend ein Ol mit Schmierviskositét und in einer wirksamen Menge zur Reibungs-
reduzisrung ein Additiv nach einem der Anspriiche 1 bis 4.

6. Verfahren zur Reduzierung des Olverbrauchs eines Verbrennungsmotors, bei dem seine beweglichen
Oberflachen mit einem Schmierdl-Mittel nach Anspruch 5§ behandelt werden.
50
7. Schmier5l-Mittel, umfassend ein Ol mit Schmierviskositit und 0,1 bis 4 Gew.-% eines borierten Alkyl-
Catechins und eine wirksame Menge eines Alkenylmono oder -bissuccinimids zur Stabilisierung des
borierten Alkyl-Catechins gegeniiber Hydrolyse.

55 8. Schmier§l-Mittel nach Anspruch 7, worin der Alkyl-Rest des borierten Alkyl-Catechins 10 bis 30 C-
Atome enthélt und das Alkenylsuccinimid ein Polyisobutenylsuccinimid eines Polyalkylenpolyamins ist.

9. SchmierBI-MitteI nach Anspruch 8, worin der Alkyl-Rest des borierten Alkyl-Catechins ein Gemisch von
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und das Succininid ein Polyisobutenyl succininid eines Pol yal k I
~ist. 3. Additiv nach Anspruch 2, gpgroos 78881 A Kyl - Rest des botlm mﬂmmmmﬂ“w
. Al kyl - Catechins ein Gem sch Von 14 bis 26 40 C- At onen ept hal tenden®

Al kyl -Resten ist. 4. Additiv nach Anspruch 2 oder 3, worin das Succinimd

ei n Pol yi sabbis éhgiAtmes enthaterdery Alky-Resteptisty | ent e- trami n oder ein

Pol yi sobut enyl succi nimd von Tetraethyl enpentamn ist. 45 5.

Schimi er 610- BEhmierpl-MitainachsAnapfuch] §0dv1 9,warin e Mkenyiguasieinid eia Polyisebuteny!supginipid

wi rksanmen NemBiethylentstresiniodergin Polvisshutenyisugeigimidiven Teyaethylappeniari igi nem der

Ans,Qr/@che 1 bis 4. 6. Verfahren zur Reduzi erun%?des Gverbrauc%s ei nes

Ver DBF ennﬂnﬁm?’é'r"é'ﬁe' BReh AgsAtich 8; wrdn den Aliy|-Restdas bespapn Alad-HaIpehing oin Sepisr von

Schni er 6l l\/f'f"Péﬁs CiAtpmen Apfagienden Ally-Fegtet el t werden. 50 7. Schnierol -Mttel,

Urrf asse anr 2ur Sz(%ehrurn X Vb?v%r%?au Glngs gel'gl' I'?hu él's %YV eﬂ( Jler'&%e .gﬁ lner t en
Al kyl i %Mﬂ%"g inyl e&lagcmsjgé ; %egf’ s S oo

- bi SSUCCI n| m s zur SI erung des bor| erten kyI Cat echi ns gegenUber
Hydrol ysg iR Mttel nach Anspruch 7, worin der Al kyl-Rest
des bori ertsgg';g}}, Mﬁ&ﬁatmdbl s 30 G Atone enthilt und das

Al kenyl succi mghgw,%%mngéwa%ﬁwdeawﬁm nimd eines Pol yal kyl enpol yam ns
ist. 9 Schm ef gheVikérglsuddmmiig, Anspruch 8, worin der Al kyl-Rest des

bori erten Al kyd. eiérh B6Hatensalii-CatdchifFReiBlingsthifidedot, EP 0 206 748 Bl 14 bis 18
C- At onen ent had. biaem Grupped KMbtallesis bissn DihgdrocabliditiisphosplersilreM tt el nach Anspruch
8 odor 9, wori4 efes wdukdeny bdeu diberalkalisiatien i AtkalPudtallt odsn Frdaiglinetationdrecarbydsulianet

Tri et hyl ent et redei einegd@amissh davBw lupd sobut enyl succi ni m d von

Tet [ aet hyl enpefhteingimnnguisalen gdpr Upralkplisiorien Aliimetal- pder Frdafialimetat-alkdertap Phafaider

Al kyl - Rest descdgorinesy GesHsch\d@pp.- Cat echi ns ein Gemi sch von 14 bis 16 C Atomen
ent haltenden Al kyl -Resten ist. 12 Verfahren zur Redu2| erung des

a ver bra r?é‘h'B‘P'ﬁé@WéMr‘\Q?m‘ﬂfﬁigfr’ﬁﬂ“brs bel %l chen 10
Ober f | achen ' c AT rt f f'"% h’ﬂ FPOVRNINgSE, 13,
Schri & ol - ?n%gé dlﬂfugahosp o lea kY rlJ‘ ﬁﬁf%;{(tﬂ ist, %r,,( l&r eine

|
W rksane IVbn ) sucm ni mid,

2. einem bor Mﬁ a',h Wil nﬂﬁan.ﬁatan. def EHQI.II%HIQQIFmAtés
Metal lsal z e Elm rQR
Uber algkal i si @) lygd

avéhiétEu . einem noutral en oder

s' oder %ukﬁs.dﬁln K@J@ﬁrﬁ%l%dehin‘éﬁl%ﬁétﬁw’h%hﬂﬁ o
oder e| nem Ggil GisgResita Sdr Bafing ist0 . einem neutral en odor
aberal kal i siorten Al kalimetall- oder Erdal kal i metall -al kyl i ertem Phenat

oder ei negN SchmeSERitEldeN Ansprdeh 18G¥AR er ol -M ttel nach Anspruch 13, worin (1)
das Al kenyl sy s AméngsetciimitDéily Poigibabitenysucininid RomTridthglemetmmin oder ein Polyisobu-

Pol yalsky| enpednyleuetinisid vob Tetidbthylenpentan(iist, das borierte Al kyl - Catechin ein
bori ertes Ci (2)dad bofierial Atiyl-Cateichia bin horiegés, C1¢-8)z-Allgdcaththindst! sal z der

Di hydr ocar byi(3)i dahi Mataiieatzp Herr BifivdrasarByidithidphetrbgrsilira: Zink (03 tetyihexyldithiopheshatder
Al Kyl - Rest 4 Zisk§,0Diischuiyi/gpmischies; halpriméres))  devydibipeosphates efeut r £inkR0GifRae-
Ubegal kal i si dptylgamiaphitas) selsindirps hexylldifhioppgsphat i®a) i net al | sul f onat es Cal ci um
MagnesP um odéf) desmMetaleals des SipiatseaihfieraliieesMagggsium; r?ﬂe"ﬁ""“"‘hyd'°°'(“3¥'s“5%{?

R
Schri er ol - M t198f2 'W'é?&"ﬁs ch 14, worin (1) das Al kenyl succininid ein

Tom 24323{1% ﬁ%ﬂ%ﬁj&élbﬁrﬁgﬁaﬁﬁ\gﬁ: : kﬂ‘éﬁﬂ'&%’fg& GBA oind Bkt

AIkI-Cate |n e|n orirertes s- Al kyl catechin i st, (3) das Met al | sal z

der D hyd§,0fhdndingicindé SEHRAMASIAAIRES HdcR Angghudk 1, 2, 3 oder 4 als Reibungsminderungs-Additiv
O, 0- D (2- etifyinbif $¥imisHsitNeP R SiRdANVREbrendiinBémdtbr.O- Di (i sobutyl/gem schtes,
pri marggs hexyl ) di t hi ophosphat odor Zi nk- O 0-Di (sec-

Revendications

1. Additif pour huile lubrifiante, comprenant un complexe pouvant &tre obtenu par réaction d'un alkylcaté-
chol boraté avec un alkyl- ou alcényl- mono- ou bis-succinimide soluble dans I'huile.

55
2, Additif suivant la revendication 1, dans lequel le groupe alkyle de I'alkylcatéchol boraté contient 10 & 30
atomes de carbone et le succinimide est un polyisobuténylsuccinimide d'une polyalkylgne-polyamine.

12



butyl | gem schtes, sekundares hexyl)di t.hi ophosphat ist, 40 . | :
Metal | sal z des Sul fonats ein Dbe”ﬂ%ﬁﬁréﬁs Magnesi um o'd4iu||‘ﬂnl‘|im‘|l‘l‘lI“l
Cal ci umhydr ocar byl sul fonat ist, un das Metal |l sal z des ‘Ph ates @inm s *
Uber al kal i si ertes, geschwefeltes Cal cium odor Magnesi um nonoal kyliertes
Phenat i sB. Abfaitiflsuiviiet ild revon@atian 2, diie Mbdus! 9 groLpe dRye 3LrakyibadtHe IB6ratd ieBtQM mélange
Ver br ennungsdenjreupss, alkyisicordenantd @ & 128 atomeedpl cadbvn Cober f | achen mt einem M tt el
nach Anspruch 13, 14 odor 15 behandelt werden. 17. Verwendung ei nes

Schni er dl 4AdAfiditif suivent tearevengication 21 0th3, dansdlequel le desrinirhida jest un polyisobuténylsuccinimide de

Rei bungsmi nddéturpgetctrifiercn un pelyissbyiényls@sinimiderds|tétiéthyidabpent@mineenen

Ver brennungsnotor. 50 Revendl catlons 1. Additif pour huile lubrifiante,
conpr enan®- uFPMPesion hwile,ybrifiant cogiprenans iype: Aylle gia visposiifoprprim 2 da [yhrifigatien et g6 aoe
chol borat 4 guié eficacy ROy rédyirg leyfrqttamont. un sadits suivant Iine ausicengue, Asf raen eaions| e
dans ' h1§i le.#86 2. Additif suivant la revendication 1, dans | equel le

1 OV E ucl ipsiie b B B Rl el 00 o Aot B a0
et le Sucg' nt{'a%ir &5 St gceéjh Iggi Xg %;62?‘ 7nra.$e|c§| §§o‘w@o§ﬂo 'h&ﬁeﬁﬁb‘ lfiaate suivant la reyendica-

pol yal kyl bnegp@l'yamne. il ARG T st an a revendrcaton 2 dans

| equel | e groupe al kyle de |'"al kyl cat~chol borat4 est un m-l ange de groupes

al kyl e gopt it dhueCuEH AP mPRnnPiMAHIR> deVisch¥ilEl bloprb 254/ ubi@iBdtioh 8 0,12 4 %
revendi cat i oy poidd'd'ud alkflcehdi BSHAE bt UnB qBdnfS lofibddb B B&dnyilibno- ou bis-succinimide pour
pol yi sobut ~ngdbfiisé: PhikyicaiselR! sbatdecontre I'hydrblysat hyl bnoet trami ne ou un

pol yi sobut ~nyl succi ni m de de t6tradthyl nepentam ne. 5. Conposition d' huile
| ubri fi anie Coipositonarhvilein@ifidng suvad @a reveddicaibi 2 daisOpdueliede hrdugeldidyle fdb 0'slkylca®s- et |
en\une axuant ¢hbkboeitd dostivotet OfoMratarrael de cabone etfalodnlyisureinitmjde st un gholyibabirts mylsuccivini-

| une quel codegime goigaly@oepolgantiaet i ons 1 & 4. 10 6. Procedd de rdduction de la
consonmmati on de carburant d'un noteur a conmbustion interne, consistant a
traiter | &8s Semppaiiceg hyisplubrifiantejeuivant lawgyandication, 8 dappiequelisrip aroune; aliple g talkyioaté-

| ubri fi ant e @alRpeatf est un melanasdn reupos gligyje cgntenpgt 1472 18@tomendq ¢artepe-d' hui | e

| ubrifi®dnte conprenant une huile de viscosit4 propre & la lLubrification et

0,1 a 4 %'@nCompoiion¢nyle lurifsptecsyivart jaspvepgication 8 ouS, B%é' Wpde: Falobpyisyeqinimide. st ur
al cnyl - nonomg%m'%%"ﬁm%%% framieoyiur P@%@bvﬁ'ylzgiﬂ"@&‘f*’d’é fectpdingpegie-
contro | hyd'?“b‘?‘yse. 8. Conposition d huile lubrifiante suivant |a

di ' . I ' c hol
S S S LML g e
pol yi sobut ~nyl succi nim - dé d Une pol'yal kyl bnepol'yam ne. 9. Conposition
d' huil e | 4br brbésad s rsaubidPdd 1a bohsdrimRode c@ioliat dtin nfdflisa éoRfBUSibA RtolnB, BhRRE

al kyl e de |’ adikésCsakidbbs mbiabs deedotbufdvbe kHcofledd WRaril R réleRtidafin 12l kyle
contenag@gt 14 & 18 atones de carbone. 25 10. Conposition d huile lubrifiante

sui vant | asr eshepositionathuiubtifiante, Sompebaat | aquel | e | ' al c~nyl succi ni m de est un
pol yi sobut yl sugyainéhuite de vistesit ipropisttyth bvification peti Nne ou un .
pol yi sobut ~nyl(slwoe queniité eficacedd chiacua dédophditvepesivants mi ne. 30 11. Conposition
d' Ryisl e | ubri f i Andnelcényilsueninimiies r evendi cati on 8, dans | aquelle | e groupe

al kyl e de |' al kyl unaecglificatdwn tie intiement detype aliylcats¢haigeatéde gr oupes al kyl e
contenant 14 & 3engelstrngnétptdy Gioprerid'uniepide dihyskocaryidittiophogphienquen de | a
consonmat i on de 4c 4t Budresatbyiguiigiate  fy aftal alcalig Ry alealingrierres BpyYa oucHyhRasiqyepit U
traiter |es surfM4l28g8 9elels pwoK¥s ke npt eyr avec un conpl exe suivant. |l a
revendi cati on 12 Yphgngte ikyie demétal glealip oy glegine-tprpyy P?“f'%m)ﬂ’,'baé'ﬂ‘f?p?‘éﬁ'fh'ﬁ?'a“@%)’e une
huile d® viscosi¥E™FPS5Fe a Ia lubrification : ot (b) une quantite officace

de chacun ,geg, p%gﬁ&rb&hﬂiﬂ%f.};&w %E’%ﬁa-r ndical nallscdzgilé%gﬁcl ni m de, 40
2. un nmodi T Ca}\qilesrifRudchitide SUER polfibonutéhfisustinilié: Py RAEGRlyEmine ;
(2) I'alkylcatéchol boraté est un (alkyle en Ci4 & Cig)-catéchol boraté ;
50 {3) le sel métallique de I'acide dihydrocarbyldithiophosphorique est un dialkyldithiophosphate de zinc
dans lequsl le groupe alkyle contient 4 & 12 atomes de carbone ;
(4) le métal du sulfonate de métal alcalin ou alcalino-terreux neutre ou surbasique est le calcium, le
magnésium, le baryum ou un de leurs mélanges ; et '

(5) le métal du phénate de métal alcalin ou alcalino-terreux neutre ou surbasique est le calcium, le
55 magnésium ou le baryum. '

15. Composition d'huile lubrifiante suivant la revendication 14, dans laquelle .
(1) I'alcénylsuccinimide est un polyisobuténylsuccinimide de triéthylénstétramine ou un polyisobuté-
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3. un sel dun n6tal du G oupe Il d' un acide

cfnylrocarbys df (i ophosphor due, e o 8 zaygiocar b, su fonte (YA

conpos~s, et 5. un phonate al kyl4 de ndtal alcalin ou alcalino-terreux
neutre ou sumyisasinioidg deotradthylbrdpentepinede 45 tol s conposds. 14.
Conposi ti on @) Fakylcaéchel beratg iestrvn dallyleion &nt 2 Ca)-caSelhboratét i on 13, dans | aquel | e
(1) 1" al ckny3sUe csehimétatiguee e  {apide glihyiirocsihyldithiophesplasinuei estdle  G.0-diR@-6thylhexyl)-

pol yal kyl ene@ithlophesphate de cing, la O.8rdilehutyiemexyls primeireamigte)diioptospiiatel deyding oelie @4 a
G §-&at echoflisprrPylylehexyp secondaire migtp)dithiophesphatadedinci: que de | ' aci de

di hydr ocar byl fel Jpfielion o sylireate ast ym hydragarbylsulionsts go Hepgpisismeoude LalpiEm dans
| equol le gr q?ﬁ he contjent 4 a 12 atonos %e car bone; $4) le m-tal du
sul fonate de>hiPte8l MarCHP idH PRty jestym; Rhgnate.monoplieyis de eaicium,op da PaaRésiym, suifwg; | o

calciym le srﬁagn'ﬂm um | e baryumou un de |lours ndl anges; et (5) le netal

ggl Er‘anmafef g@%&r&%duﬂmﬁé ia@or%UmﬁnLtBEbL E'zﬁ%?a‘?u{ & qu&? Egrgbugtl%. i Jm%ﬁéi,],g e est le
| ubrifiant oa'su=e§/21urr1ftalcelsa rg\ggﬁﬁgﬂﬂongf , %gﬁgsmo alavl?e %96?‘%&&11 sl s
I al cEnyizs whkskih @ludl BddRi bour Ruild Roilaie S a1y levdhaicaton 12§ ofl# comme additf réduisant

tri~t iyl bnesroksrieht deds Grié daMpddfibly &'RMAB lbiiiantd: destinée ERin thotedEOcofitbstibit-interne.
nyl succi ni m de de tdtrafthyl noepentam ne; (2) |"al kyl catdchol borat6 est un

(al kyle en Cl14 a Ci a)-cat~chol boratE; (3) le sel mtallique de |'acide

di hydr ocar byi di t hi ophosphori que Got |e 0, 0-di-(2-6thyl hexyl)-

di t hi ophosphate de zinc, e O Odi(isobutylethoxyle prinaire

m Xte¥di t hi ophosphate de zinc ou le 0,0- 5 di (sec. - butyl e/ hexyl e

secondai re m xte)dithi ophosphate de zinc; (4) le sel m-tallique du

sul fonate est un hydrocarbyl sul fonate de magn~si um ou de cal ci um sur basi que
et (5 le sel ndtallique du ph~nate est un phdnate nonoal kyl E de cal ci um

ou de_magndsi um sul fur E surbasi que. 10 16. Proctdd de reduction de |a

consoffmati on de carburant d'un moteur & conbustion interne, consistant |

traitor |eas surfaces nobiles de co noteur avoc une conposition suivant |a

revendi cation 13, 14 ou 15. 17. Uilisation d un additif pour huile

lubrifiante suivant |la revendication 1, 2, 3 ou 4 comme additif rdduisant

15 g le frottement dans une conposition d huile lubrifiante destinde a un

not eur & conbustion interne. 20 25 30 35 40 45 50 55 14
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