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and X and Y are not both hydrogen.

According to another aspect of the present invention there is provided a method for improving the load
bearing properties of a lubricating composition of lubricating viscosity by admixing therewith a minor
55 amount of an extreme pressure and antiwear agent of the formula:
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and X and Y are independently sel ected from hydrogen, hydrocarbyl carboxy,
a N-substituted carboxam de noi et gp ga2i hgppi10or dithi ocarbanmate noiety, a

t hi oam de noiety, a thio acid or ester noiety, a hydrocarbyl phosphorus
containing radical, or together are imde or NN hydrocarbyl substituted
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According to a further aspect of the present invention there is provided a method for improving the load
bearing properties of a lubricating composition comprising admixing with a major amount of a lubricating
40 composition, a minor amount of the compound or concentrate of the present invention.
According to a further aspect of the present invention there is provided an aqueous functional fluid
comprising a minor amount of at least one compound of the present invention.
According to a further aspect of the present invention there is provided a grease composition
comprising a minor amount of at least one compound of the present invention.
45 Various preferred features and embodiments of the invention will now be described by way of non-
limiting example.
The norbornyl dialkyldithiophosphate adducts of the present invention may be represented by the
following formula:

50

(I)

55
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nol ecul e. Both isoners are intended to be within the scope of the present

i nverst i §iL)=PI8H above nor bornene di carboxylic anhydride reactant is then
reacted with a 0, 0-di al kyl - dithiophosphoric acid of the forrmula: 35 (RO 2
P(S) SH {oofofmy 2 rickosyr Fr¥ryaf °F’EHSBHaF@y61°tsr‘fP‘5‘|5ﬂ(9§ Whst eay bp gorsespried by &edsllowig ch
may be [EPH®sented by the fol | owi ng formula: 40 [err] 45 50 The al kyl
group R of the dithiophosphoric acid ester may contain 1 to about 30 carbon
atong’and preferably 3 to about 12 car bon atom; As previously discussed,

t he anhydride group on thesnor bor may be in the endo or ego

position or there may(Re) xs I q th %The above conpound (represented
f

by formula 11) may be use as or functi | fluids. However,
it iggpreferable to further react t hi\s "conpound wi t h'"anot her reagent in
order to enhance the 55 properties desite® to give a product represented by
formula 1. Thus, Il above may be reaéted wi th various hydrocar byl
cont ai ni ng hydroxy, thiol, alkoxy, halo and the |like reactants, as well as
with basic salts, to yield products represented by the general fornula 1. 4
50 The alkyl group R of the dithiophosphoric acid ester may contain 1 to about 30 carbon atoms and
preferably 3 to about 12 carbon atoms. As previously discussed, the anhydride group on the norbornyl ring
may be in the endo or ego position or there may be mixtures thereof.
The above compound (represented by formula Il) may be used as an additive for functional fluids.
However, it is preferable to further react this compound with another reagent in order to enhance the
56 properties desired to give a product represented by formula 1.
Thus, Il above may be reacted with various hydrocarbyl containing hydroxy, thiol, alkoxy, halo and the
like reactants, as well as with basic salts, to yield products represented by the general formula I.



EP 0 321 462 B1 X and Y of formula I, independently, may be a primary or
secondary [err] to [err] alkyl, aralkyl, aryl or alkylaryl (linear or
branched), and may contai n unsat ugppis2ngeghogen or heteroatons, alicyclic
or heterocyclic rings, fused rings. It my al so have pendant or
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ester group may be prepared as illustrated bel ow, -r erein Rand R
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35 30 Diesters of RIthdy 62bRbafsd, or@ar’d‘ﬂﬂ@r@| SndRnsidd ¥l With &Wé noitd &P BREN L A'TH,
hydr ocar tﬁéheralll/hsnﬁd'@tﬂcglcléaalmtsﬁﬁ dstharesifioNit déi®oritolGnbs@Eidciaal cohol s may be
used to give desired solubility and other properties. Qher than the

carboxylic, keto, and al dehyde reaction products illustrated above,

ni t rogen, sul fur and 45 phosphorus-contai ni ng gej;'.vatives are also within
the scope of the pries@htON nvids@  0hRO) Péﬁhér-wy& dis ' e X and Y of
formula | above are am de, mne t hi oam de7” Qi t hi oest er,

mer capt o, hydrocar byl containing djthiocarbanat e ph hat phosphi te,
phosphonat e, dit hi ophospha‘f% ahiF bt phosphor am d@ togget tgaﬂ* are imde or
N- hydr ocar byl subst | tut ed i mde. These heteroatom products may be derived
from h‘i?drq\grae%“ TL in m% engjenﬁ‘yh rocalrlo):aydrocar byl thiols; 50 phosphor us
cont ai ni ng, é I 1 og I

hydrocarﬁy oy gntgfgds aeéﬁdc‘)% rb c%&%&j’? alyg% g"%ipogltg md QJ(}Bh@ fhe omer
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t her eof  IRYndOR oPlofiA PsbotH 58 Ginldd, B¥thdnB Afibanddh, Widebter BithicBSsrY MbicalR, hpdsadeNt ed
by f or mul @nthihihg diMiceatbdnbrs, sHasPAEte Cbh‘éﬁdﬂﬁ& PRospRARS, drthiGphOsphats aﬁd/&%éép@dr&m&é ap
reacti on tydetneiaré Midelti Bishylirocaidyl subdiaitédngidé.ne anhydride of 55 formula with
anot her reagess het@odom pioekices mdyodel daviesd floyn Hye@cdibyd amingst dnd @mizles hydragagbylothiolshe
above @t qhoddbdres sqneiingi eledhboly, edidne and: agyleambtss; thydrbcartaly albeholg;siedrocabyl earbonatest h
11 i ncl udwdrataktyl carmryfit picsl knbydrideseand estersiandbydidcarbyl dslideres such as

met hyl am nelt sebuldeleirgdogmizeddhat theianit abthe prgsentipeantionuersesopted progusts by formula (1) and
ami not r i spediessherephinaobeireparsd gisectin by ieanyprewith tee ahyide eprRtenied by foupuipfiorta tene,

t ri et handbenei ﬂ@ussg@ﬁyp,@pt? Qe is %t“é'ﬂﬁ"?/ |s§pnr??étlon5wh|ch includes first reacting the anhydride of
55 formula with another reagent, e.g., water followed by reaction with one or more of the above etc.

More specifically, the reagents that may be used to react with Il include alkyl, aryl, alkenyl and
heterocyclic amines such as methylamine, dimethylamine, amiline and substituted amilines, aminotriazoles,
aminothiazoles, aminophenols,ethanolamine, diethanolamine, triethanolamine, morpholine, stearylamine,
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EP 0 321 462 Bl oleylan1ne pal nyl am ne, |auryl -am ne, eicosylam ne, and
the like; al kyl and al kenyl phosphites, phosphates and phosphonates such as
hydr oxy- met hyl di butyl phosphonagpey 3adl 4281l s such as et hanol, butanol,
phenol, ethylene glycol, pentarylthritol as well as al koxyl ated phenol s,

al koxyl at ed al cohol s, al koxyl ated am nes, and the like; thiols such as

et hanet pipyiaminepeginayiaming, iglryl-amineasiecsyiareine. anrine lile: 3lykand alkenyt phosphitesy ghogrhates

speci f | edrRbaspBonBtos such ap) pydrexy-yretini q%tbemFRS‘P’Pﬁﬂ glcohpis Ryghres ethangb PYiaoL RPeNAL t he
anhydr i efayiesp ayeq!. Lﬂeetaw@"maﬁméﬂ el alkRx ﬁ;pe'm% a'!«aw' ‘P‘?)G‘&QE‘@'S-fﬁ'kP’é)‘ﬂa‘e&r?"‘é{ﬁf dm; aci d

of str u[’f'f’ ﬂ'faethP's SW’?@FSW?P%Q'%HEP"?*“'%P@ " Y, l

Heat|5n str (ﬂ IC x?aggg o) I ag rs j z-laclfi of 's] " ren and é) r] to
Lerr]), re°“§e L] »@% o 2’% iihdac'd ttﬁér &ma&y' ni de
hydrocagsfo el;(o or enI 0 or e an'ﬁydrlcae orrru G?LWWI Il form
t he qprrespondl ng exo or endo forns of the imdes of fornula III provi di ng
that the conpounds are hot heated to extraordinarily high terrperatures
(i.e., greater than 16(3 C). Oher yeagents known in art that fall wthin

t he above generic (@@t)%g’e-rs es_are-f hter%:tm be within the 25 scope . of
this invention, where“as the ahovk:|ist specific re Ss are presented
for isslustrative purposes only. The y®acti én of the agggg-l i sted reagents
wi th the norbornyl anhydride (I1) is cleR'under condefsation
conditions recognized in the art as dﬂ cussed above to illustrate the

preferred nethod for the preparation of the nonoester, diester and other
such derivatives. In general, the reaction is carried out in 30 the
pr es&hcehesg Rapd '&ﬁ%'"ﬂ?l’eﬂﬁ@i'yc“\@éf’wwst and/or at an el evated tenper ature

e or, i rr dj f f
2-2)6 gr g%u thup t %7 L?.E%Egmﬁﬁ%‘ag'f %ggg;lt eCcogﬁﬂSpEﬁ %rggéq%ﬁﬁfg’ ggdsﬁa%r:'dmgﬁqlgh tem ergtgrlgst of :
0,0-dia RV ’8? isdRleEs m“ G 2l & h.nT b o bovsnerr.@@a; ook P RENG m{w%ﬂ

e odC

di scyssed @f f’)t{f ‘?33 A%Ef Bl E 1Bt C rgsfam@d 1 o pipalh
group e grou
q"ﬂgtrea%%h oft kh@t ablolFliste& A6dgeMs With Qﬂé‘%rbbrﬁyl SddRzhi@ i) ad chndaasun WRdok C. By

reactive w
(A) ( B) a
NONONET k&hrdedshtioh SoddBbNE@Gnitedat thd B af Gigkalde®Bbdvs tCiftstrdts fe Préferrsdl MBthddBE thé he
final rgRedrdtBR ofthe tHeRdestsiO Blodtér hd SIHBISIUBN lidrRdives. MjeRerslOthél redttioR s caFY Bt iR
di Mers afd phds@ht8lof BObIATEH bait @EkEIGst Snd/dN o @ SloSatedl témiiekeurdd ITBS Protie plodwed aay S,
wi t h al syibrerebgbissebbs adins rgctbheroduasdr: pref erred, particul arly ethyl ene 40
gl ycol . Qah&horidrieas-p,adicatBoxgiepnin@ddecandt 0 prepari ng the structures descri bed
above, wh{BgD,Catiakytitpopbospbbricacid.ornul a | and 11, are also feasible and in
sone i n3bezhoesremtign Preduronay thiens ay diggussed ghove, méthgrrtepeacaﬂ iwiitharpéxcessof areactat t he
st r uet uf@svhighicomaintay gom raartive sk def anbydjdoafeup oiche ostie AKSY ldduchiseh 86t her
prepar i regetion peoduct ishaubstantally anogomerigi BY moramea itgs intendegaiatithe regstion is Sariedouh t he
cor r esp&tsHithay thesinal rgaction, pdust gospains sa?ﬁaai'aav 5\9f°d‘§ ao'i‘“"?’n‘i"&?é%‘ Qhfdirapr apd; higher
nor bor n8ghEmes Proguaty. ¢ oy b lic anpyﬂ tself, e, Jeaction of
the tes f\lﬁ ls ¥ g‘FlpFﬁf%'e aglants. i y'ﬂ‘ed;'y&f’ﬁl ?99 “8|“i°ﬁﬁ %f)ﬂrbeé’p%ﬁcu &M Ee"?o

for m? h I?egna %ta'ﬂ g&cﬁg 8‘ Ej%a%& theyptfétu S%Q&F@etdlagaeqzhlcﬁg (He% itt6d m ergg nyl
Corrpoung§nd o} @l%'e%? tﬂespréda of fhe t he
fol I ow Qﬂ:c{i‘a}%@% cﬁﬁ'nay h ﬁ sb ﬁegr eeélcﬁ’vbﬁw REIDY f&nﬁeﬁkﬁd &s@eds Ih'|f Séﬂﬁs art
how t 0 QREIaRAs W irided id [3&irst &R She? orrBJbbﬁdlrigrBéﬁF%t h@ffbsteishﬁifldl@-ra@dd'l&tlmfdgs se-ve as
a | i gt abb@hbne2-3-dicrsoMP ntybirideNBsek, NMBWS BNthEVRRELRN DLHE reskIod Rlebrit sifeSvitdahi ned
only i ngd@ary athRSEhosMorltt Scid0 kdih @@ dasiled kAidhted &ididie f ol | ow ng exanpl es and
el sewher e ThB pisb@atdh @5 HBtificSHRADINI dmbbdunts Githih ted stbpesaf tral presgre ineantibraig disstated al |
parts afnethé Plidvigestarhilese Wailscihase pednts twillshomenesdiledndhepat hasv th ppavee githin thal ess
ot her Wi sevpe biathis Inyentiord ihey tre aiot t& Ser@ as a limitation on the scope of the invention where such scope

50 is defined only in the claims. It is pointed out that in the following examples and elsewhere in the present

specification and claims, all percentages and all parts are intended to express percent by weight and parts
by weight unless otherwise clearly indicated.
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EP 0 321 462 Bl EXAMPLE 1 Preparation of Adduct of Dial kylthiophosphoric
Aci d and 5- Nor bor nene- 2, 3-di carboxylic Anhydride 5 A reaction flask was
charged with 911 granms of 5-norbogpey21dedBdi car boxyli ¢ anhydri de and 750
m of toluene, heated to 70 C to effect dissolution. After purging the
systemwi th inert nitrogen gas, 1980 grans of 0.0-di-isooctyl

di t hi ophdg¥NBLEt acid was added in a continuous manner at 80-90 C over a
period of 2 hours. The honpgeneous sol ution was held at 90 C or an

addi t i ondirergraiempf 4ddurt g Digky! PPW@""BW" 30d StNgihomprerdaliserbepds Grtydidiar i ng whi ch
time the stronq acid nunber (bronmphenol blue indicator) of the reaction 10
m xt ur & dec’r‘ é%i‘% l—?ﬂ f'?sé FRArgeq fih &) s 5\R&’§°’t‘?ﬁ'@ﬁ 3\?’5&’8@%‘ *t"PngB%EPdﬂS Pr1/5

torr (66 ﬂFﬁrdffﬁ dh oV ST ive
275 & grg ﬂf‘:,%r‘%rn 'zsgzg.#t.zﬂ L jr%rgg w*éggm S
l'iquid,gs iE & 'i% ngdi%élﬂf@ (fmh |ca|\9eo${3 rct('aed
cyclic an y eI fﬁtlon t%ﬁ'v§cuun(§m pe&]togo 165" 0/51095(66#5) dndAdrd iy e?‘tﬂl‘l'p%‘of()f
the Prodygdonftecsx 8diR1@gie 328 § E( GaR.0}iéMiY1 of Qeet Amber addbct (GiReluleAN RESRF hiVRS a
charged WrdrphénbPoics @d‘ﬂsnmbem@ epmdhwarea%e&mrwlhe r.au.@grrawe?&)&ssrbuoaé at 7BoI&HAE .
The m Xt WBgocHAS indlcativé 61b-ridhiRFed R dlié BHPdidW Nnbisih 4 S ANE %ok Bdehanol am ne was
added ts0 the solution. The tenperature rose rapidly from25 Cto 60 C over
6 mn. TheExampLEIRi on was heated at gentle reflux (ca [er]):for 3 hours
while 16.2 nml of water (90% of theory) was collected. The reaction m xture
was Vvac ulfinastion pigprelrodust ¢f Eranjple/t withrEtha(@BdnePa) t o provi de 600 grans of anber
oil. 25 Analysis: % = 10.36. The infrared spectrum showed absorption

char actoer i sfireection flaskorap @hasgqqﬂrrbé‘r'%eramwdbﬁ prpdustyof drxgpRip 1 7d5308 m ot tolasgsnPlep 3

30 React i BHuPr e uifreh Lndey BIYP H P‘Bﬁ’@? 118 142E @99qdt B Py EolBiopgThe o
Exanpl e 1te aé‘&?:qusﬁapﬂ'ya‘&r{“ s " ’Pn‘é"a%f‘eaﬁ‘feat é?ﬁ'ﬁ&?del"élé”
pr OdUCt O l’ h ur w re ac r| %l’ g
g;gv:jlouslp}/ 6 Tr?;gé rt%; spe e re a sor ch ract rrstrcesﬁ Cg({h unde
nitrogen, eate |n 35 st ages: [err] for 2 hours, 100 C for 2 hours;

[err] forE)&NﬁL@gurs. The m xture was filtered through di atomaceous earth to
gi ve 480 grans—of product. Analysis % = 6.5; % = 8.8. EXAMPLE 4 - 40
React i @ AdagdH Podéth off il AfRox{Andteiinoshériatetwitt therPRsdict of BE&mpi¥anPl e 1 A
reaction flask was charged with 489 grans of the product of Exanple 1, 400
m of t ol ueAesactibsMagyrwasshapjed @iith ghecgiaméf Wecdnhydatdprddugtr al Exaddple 1 and 142 grams of

p- t ol ueneashulyl bydrexyasthylphospherdales trevidisly pregacddi lomn baskxétalyzed warslessationr & chagefreinal-
heat ed t clehlatane dibetiyl hydrogsnt bhosdhitey The reactipe mixyyewgs stiyred aindbr witrbgan, @fd heated in
condensgsatstages: R SC e baws: JO&C for Bchoursd1205C forf 2.8 hoistirTe mixtureytvas fikered]throsghn]

of wat er digamaceays sasth tagive 480 grams ichrroquetoulyeis %SiTed: WP T 8B t he fornmati on of a
di ester of the cyclic dicarboxylic anhydride. The reaction m xture was

cool ed t EP¥WBEEfenperature and washed with two-500m portions of water. The

tol uene sol uti on was t '{ r]/15 torr (1995Pa) and
filter® PRFBOGIHIS B %hyﬁq'e f‘i’gﬂlﬂ %i%%ﬁg'%g%ﬁﬁm o{ gi ve 590 grans of cl ear
yel Low, visg &.oﬂlﬂL 253 Rith 4 ra%@ fa&rcﬂof@u R 77 40Pl RABRY, PR el N
i ndi catorp. eth 3 o rhy taly re&&.&%%m wild & d"@rtoe r
at 100 Cn g% tlet ﬁu;z w%h B itroge ar&rrmaﬁw S P borldéBatih G8&MRMoved \698Hal geRochav e
been fqu a r%u €4 W b6 braRr Va€ SvWbE atP8i8 Pbifit A0 BiNthéoAB dr tRJBMAaBoRs anel |
as ant i OXdigkRnto i Qycic albbiic BighyErRBITB! bacBEHS mixilibEwas QopIeN RBom fterhgoeatyps exsent
I nvent i Onyasked viath 36b-500m0pdifRs afSwabl dinb tol@Be §dlitiorOwdsalienSaciimistiipe:di 20 med* CHb thnd S
as aut onet$osP4) rand sitsredthroughfal paid s diatadadaywdreadht ioogiviel 390 gems Bbclear yellbeviscouspdunds
of the i nanamsis: 068 #1819.00 ecifl @umbar 21t 16 dphandighthaleih ingicatord tTihe grodidt hask anghie Saetabitiraen ¢
t r ans nses stredimeht with svater at 1P G, grie@erlifjanBiheureli r ect bl endi ng of the conposition
wi th the paiThd cwipaundgiol the present mventioraltavé pegindound tbe useful extreme pressure agents and
antiwear agents as well as antioxidants for lubricating compositions. The compounds of the present
invention may also find use as additives for other such functional fluids as automatic transmission fluids and
hydraulic fluids.
55 The compounds of the invention may be formulated with a lubricating oil or an automatic transmission
fluid or the like by the direct blending of the composition with the particular oil or functional fluid to be
formulated. The lubricating oil or other functional fluid may also be formulated with compounds of the
present invention in the form of a concentrate. Such a concentrate may be prepared by adding 1% to 99%
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fornmul ated. The lubricating oil or other functional fluid may al so be
formul ated with conpounds of the present invention in the formof a
concentrate. Such a concentr at e gray sdesgaepared by adding 1% to 99% 7 EP
0 321 462 Bl by weight of at |east 1 conpound of the present invention to a
substantially inert, normally liquid organic diluent or solvent such as
benzeneby weight @hat,least/] eerepounsieaf thel resentriayehtion 4o a mubsientialy ingrl, normally liquid organic

et hyl enéltgprgt@opol\rmtmych Aebdane tisane oflent detrdiqum naghtea, a¥newheil. gthyleneelseo-mensr t i ves
f or nul at"e'ﬁy'Qﬂ‘Gt’ﬁ”ae%'Jﬁrtl cular lubricant may vary over a wide range and 5
nust be arlMaABRHT of thesapditves {Panylated ity a PaéB‘c’t"i"é\‘%'C?S’F BES e O%h4a %’P’W@éf‘d

pr opet t ["é§ q"rf"t"]’ﬂ?“'f‘d%?ﬁf%%i’ﬁiy im %i‘" E%P’é?sf"é "‘éﬁB‘l}’ﬁi" p‘?ﬂ?@"’%{tﬂcﬂ“’t |ubr ‘?’m&s f ange

| Ieﬁt'h am? tmaal rangﬁtronrlrgbout%’bw ] Iperc ntabout

from 0 “’et g2y

| ubri ca {ml:jt woi f%;;e}cej?gg :n altee u0 lga y Tan

0.1 wei gh % Gt 3) Wgﬁ or n%tgoe ith ﬂg psrﬁ tﬂfn Laﬁltﬂﬁg nla l%ﬁt&ﬁnt

The Gpmpgs cﬁeh%u SR, el i i e Sl o ikl o
S éan ot e B prG T S " dsfidss Sy

functi O BYdmis rek”lrﬁi:lulas1 PQ rgent?
di sper sgiiosion- ahd b)@féhdﬁ b?tmg ts! fURr bdirk Qepreasifg) agehts SduxiRFlbxtrbré& Bros¥0fd agents,
chem st gdid SstdoiMedrs! A aﬁtﬁBanﬁ%QéﬁB' FhesH QrRF GQIRNVEs At cHdmfRRs SAMully BdscitdE and
ash- pr odiegldsB@inW.S. RaBMtBS%1,0120ES. FARAT I6IY7,028; ardNLS. Pxlestalodassi nhi bi ting agents,
pour 1poi nta plepleiSd@ipeGart @cddtding tathél drésarit)invention &Nae Iqastams sutstitage BiicBinic ol @
st abi | i 2eiwvativanigbredh tconsistagmota gubsttgant Hloesse whdréiee rthea dabistituent groawsd ae hdanivesit frores ar e
fully dedwakyloed ssichdolghlkgioheobaing dharadtbrided Pat dint vaBe 51300010 2boutJ1EI00RAd @ ridw/Mn
3, 697, 428ue ohihf t abSt 4P0at ent 4, 234, 435. 15 A preferred dispersant
accor di ng It hes talse bpanclgendithat Hhecaddifivgrromgounds of dhespresgpianventies @fer usefld &rewating c
aci d 2or valiays greasp ¢emRofitiensofhedishemnene %@’%P"@Ws‘tf ithe REgPeNtdRVaRgs atRHesfiim bethe
subst i t (¥RE YU '%et"él“E"cd'é‘rgl%ﬂ‘dﬂfea?ﬁs @rcm \Q‘H%ﬂe pQ%{?' inois G4 PE/Y%’F?QG Al ng

h tg?qe&ee ig r,aanw tlc npic. ac
Lo abou e 9{8 " Mo ey fa%g;agﬁ i gt ot aaééngxhﬁ

re e nt I-T t s ao ;‘ y acids su eanc aad | on
p S S an rease pre: I}Iven 10n ar al an%an{o(arll{%f ﬂg g&éa?na?e S.
The nOf ti ﬂwiu i‘hﬁes& s ol BN el .'or.l bot h

ér el T e ey A etic ol |

i ncl ude PGloMHnsd ildtrdté a$|o EthQtlonalmB Wf&ft\@ns%demfnc‘dlﬁﬁl@dﬁ@an?l:dn%%s c@rﬂpnsihs'e
l'ike), %Qbrh&tshl&s%ﬁ@ bRsdnEinéntionthé'd g ARBAGR RamidsiaRCiravited. 0t ifsdaf pomiegr Of
t Fi maph hy@linat 6 @RSy oxaipled é’ﬂ@p%hdl@)for iIRStay@| phfpOses GhIY Snd and1ebt tolpfach arkaimitéiorases
are nmaden tnhb @Bapk ek invdntich uhpreasileh stgpedis bdlioGloaRiimBe agmBtAltdand persariigasiare
cal ci umpy Wéighi um or alum numsalts of fatty acids such as stearic acid.
The 25 oils and greases of the present .invention are prepared by bl endi ng
an amount of the carbamate additive of the present invention sufficient to
i npart extreme pressure properties and antiwear properties into the oil or
grease. A useful concentration may range from about 0.1 to about 5 weight

.0

percent. To further illustrate various functional fluid conpositions,
specifically lubricant conpositions, conprising the conpositions of the
present invention, the following illustrative exanples are provided. It is

agai n’pointed 30 out that the followi ng exanpl es are provided for
illustrative purposes only and are not to place any limtation on the scope
of the invention where such scope is set out only in the clainms. Al parts
and percentages are by weight. 35 40 45 50 55 8 EP 0 321 462 Bl

45

60
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Typi cal conpositions according to this invention are listed in the

following table. TABLE T 5 COVPONENTS A B C D
E F Base G| 90. 3EP 0921362 B92. 82 95.0 81.13 83.18 Product
of 10 Exampl e 2 2.00
Product of Exanple 3 0.11 0.11 3. 86 2.50 Product of 15
Exanpl e 4 Typical compositions according to this invention are listed in the follggincRatde:t i on Pr oduct of
Pol ybut enyl Succi ni c Anhydride 20 wi t h Et hyl ene Pol yam ne

3.61 2.50 Reaction Product of Polybufgipd 115 Succinic Anhydride with
Et hyl ene Pol yam ne and Pentaerythritor—

2.50 R@act i orcdPMPOYBYTS 30 oA Pol ylaut enyl cSucci m ¢ AnBydrid& with

Et hyl ene Pol yam ne and Carbon Disul fide 2.00 2.00 35 Reaction Product
of Pol ybut eny#2s8u@éitni ¢ Anhydri 88-3 t Pyl 8AeBPolParfi n8lahd &b 18 Boric

Acid progud? ol 00 Basi ¢ Cal ci um Al kyl benzene- sul fonate

1.79 1. 79 "Example 2 1.10 45 Basic Magnesi um Al kylqQger . zene-
sul fonat e _ 1.35 0.65 Reaction Product
of 50 Nedcgiuve tAabydri de- styrene Copol yner with Al cohol and Am ne
3.50 3.50 Exknple 3 0.20.55 90.11 3.8 2.50

" Product of
Example 4 260
Reaction Product
of Polybutenyl
Succinic Anhydride
20 with Ethylene
Polyamine

(%)

.61 2.50

Reaction Product

of Polybutenyl

Succinic Anhydride

with Ethylene

Polyamine and

Pentaerythritol 2.50

25

Reaction Product

30 of Polybutenyl
Succinic Anhydride
with Ethylene
Polyamine and

Carbon Disulfide 2.00 .00

[\ 3]

35
Reaction Product

of Polybutenyl
Succinic Anhydride
with Ethylene
- Polyamine and
40 Boric Acid 1.00 1.00

Basic Calcium
Alkylbenzene-
sulfcnate 1.

~1

O
]

.79 1.10

Easic Magnesium
Alkylbenrzene- i
sulfcnate 1,35 C.é5

Reaction Prccuct of
Maleic Anhydride-
styrene Copolymer
with alcchel and
amine S

50

/]
wm
<
L

.

w
<
pt

.11 n.z¢
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EP 0 321 462 Bl Hydrogenated Styrene- diene Bl ock Copol yner Viscosity

| nprover 9.00 5
Et hyl ene- propyl ene Copol yrmer Vi EpogB21y4628r over
7.00 10 Sulfurized Fat 0. 50 Reaction Product of an

Organo Sul fur Crpd. with an Epoxide 0.50 0.50 15 Sulfurized Aefin

2.50 1.50 Ester of Dinercapto- thiadiazole

0.17 hydrOGGnatEd PLYveN®-06 20 Sul furized Diels-. Al der Adduct

0.60 O SHieng BESphoPALYPBAt ai ning 25  Extrene Pr essyir g, Agent

1.47 A ky ‘G 2PH §Y aFPRECBSI0 0. 10 .

0.50 % 0. Ethoxyl ated Fatty 30 Am ne 0. 09

0.09 Fat ?‘%M &-propy [&he 0.11

0.10 Fatty- g pEner Viscosity 0738035
over 7990

Si Ti cone Axrﬁ? 35m Agent 0.042 0.042 0.066

0. 00§, O. A0 izeqa PRE Produgtgoof the various exanples, contained in a

fuIIy formul ate ?ubrlcatlng conposition as is described in Table I, were

t hen testﬁggggighrpgaagcgoog Ti mken "OK" |oad test as wel| as a contact
pressure tgstordan6Coraieecwbll ASTM D 2782 with the exception that in the
"OK" | oad ¢ £sh ghegﬁgkhagnng prg@edumM5anfferences were made: 1. Test cup
and bBtock surfaces are nerely "wetted" with test lubricant (approximately 5
drops on $hpekyizé8 olefla test sanple is recircul a2 edlovkr50he surfaces
during tiEstestof2Dimegtagttoati on is 5 m nutes under load. 3. This
procedure tlsiadibaaslan "OK' Load test, deterhiking "K" L@aaoasolﬁ6ASTM
Test D 2782 except utilizing the follomnng | oad increments: a. "OK" Load is
| ess 2 harSwk feglaedt Biedskbs. : Deternlne "OK" Load to the nearegt § | b. 50
b. "OK' Loksbdex Adducér than 20 Ibs.: Deternine "OK" Load usi ng®s€8ndar d

| oad |ncrenents as_described in ASTM'Test D 2782. The results fromtesting
products ®iltHel BPé§ent i nvention according to the above test procedure are

set qut |n95%5F€°FP55€P8®a195nE0

Extreme Pressure Agent 1.47
Alkylated Arylamine 0.10 0.10 . 0.50 0.30
Ethoxylated Fatty
30 Amine 0.09 0.09
FPatty Amide 0.11 0.10
. Fatty Amine 0.39
Silicone Anti-
foam Agent 0.042 0.042 0.066 0.006 0.006
h 40 The products of the various examples, contained in a fully formulated lubricating composition as is

described in Table |, were then tested with regard to a Timken "OK" load test as well as a contact pressure
test in accordance with ASTM D 2782 with the exception that in the "OK" load test the following procedural
differences were made:
1. Test cup and block surfaces are merely “wetted” with test lubricant (approximately 5 drops on block).
45 No test sample is recirculated over the surfaces during the test.
2. Test duration is 5 minutes under load.
3. This procedurs is run as an "OK" Load test, determining "OK" Load as in ASTM Test D 2782 except
utilizing the following load increments:
a. "OK" Load is less than or equal to 20 Ibs.: Determine "OK" Load to the nearest 1 Ib.
50 b. "OK" Load is greater than 20 Ibs.: Dstermine "OK" Load using standard load increments as
described in ASTM Test D 2782.
The results from testing products of the present invention according to the above test procedure are set
out in Table Il below.

65

10



EP 0 321 462 Bl TABLE Il Tinken Results 5 Conpound

# Loadi ng Unit Pres. psi (Pa) W 9% Chem Product of Exanple 2

18 13,050 (9.[err]) 1P oR¥29dezB10f Exanple 4

25 10,300 (7,1.[err]) 1.12 Zn O Odi([err] buty/anyl m xed

al kyl ) di t hi ophosphate 17 -7,000 (4,8x[err]) 0.52 10 1 Conparison -
a typical antiwear agent 2 Percent weil§BHEIbf the product in the fully
formul ated oil; all sanples evaluated at 0.05% P, as experinental product
15 THe TAVent1on also 1ncl udes agufeq%sﬁprrpo& trons characterized by an

aqueous Fh:ﬁen V.V ] i h af |nac+ nnn am nn anu Cu IIIII p.-.l + ,-\-F ,.,+ |,.‘,.H_+ nnn

di mer é&r |pol ymer of "t h&oBP¥aEnt | nvent i on cff%‘%ﬁ@?gsad"“BP’eﬁlpé'é%*})\ oHit 3¢ Cheay |y
aqueous Qlresect oP@impeabl y, this aqueous phasesi s b 16051 @AOrPUS |aqueous phase
al t hough,| FrddugenExa@pbadi ment s, the aqueoug please fan,3be(za.10f) sqont t.maious
phase. THes® @:qmﬁ:oLbotymmmpmmdtalkwmhummhdtg/ conrai n| av.0be@st105bqut 2596 by

vei ght  wet; T SI TTons Eenconpass botn concemrates 20
cont ai fii ng%ro ?gg %%Péﬁ GE% dM?étht preferably from about 40%to
ot 3 (?65% :

about 65%a“\@; d,g;ggtﬂ,,g&@,l I UIdS cont ai ni ng general ly
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type ag used 1n oil-based fluids. Typically such salts are of carboxylic

acids of 1 to 22 carbon atons including both aromatic and aliphatic acids;
sul fur 10 acids such as alkyl and aromatic sulfonic acids and the |ike;
phosphorus aci ds such as phosphoric acid, phosphorus acid, phosphinic acid,
aci d phosphate esters and anal ogous sul fur honol ogs such as the

t hi ophessphori c and dithi ophosphoric acid and rel ated acid esters; boron
acics include boric acid, acid borates and the |ike. Useful functional
additives al so include netal dithiocarbamates such as nol ybdenum and
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Many such functional additives are known to the art. For exanpl e,
descriptions of additives useful in
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conventional oil-based systens and in the aqueous systens of this invention
are found i'n "Advances in Petrol eum Chem stry and Refining," Volune 8,
edited by John J. MKetta, |ntergroeacas2®Bli shers, New York, 1963, pages
31-38 inclusive; Kirk-OQhner "Encycl opedia of chem cal Technol ogy,"™ Vol une
12, 20 Second Edition, Interscience Publishers, New York, 1967, page 575
et seq.; "Lubricant Additives" by MT‘WLERanney, Noyes Dat a Corporation,
Park Ri dge, New Jersey, U .S A, 1973; and "Lubricant Additives" by C. V.
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| amine, diet r more of any of the o de ri Eg;?rro thhe
Fg?:?ﬁﬁ/g? be used. e Cof’ SIOI'II hi iQOr usuaﬁ/ present m |ons in whlci jﬁﬂ% %lﬁe
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Or gani CpetWbehl Sha wolipied £8 work@¥dhShe Bdiydi. dhinvérbe solubilityl"plbtes &f" difthd suetacarof t@r e of
any of tamRpiadepihes ithpoahg iBachrifityrairaceiiaics.addi tives can al so be used.
Typi cal | y,Tha dquénis ispsierhd pf @bf @edehtvidveatiduckn @fo hibledef atnieést ®na|bactetdide.i $hi s
pr esent badwericides ae welb iwwe dorihosl of skill imtbe eft andhspeciiime@mplpoean be found in the afore-
50 mentioned McCutcheon publication "Functional Materials” under the heading "Antimicrobials”™ on pages 9-
20 thereof. Generally, these bacterides are water-soluble, at least to the extent to the extent to allow them to
function as bactericides.
The aqueous systems of the present invention can also include such other materials as dyes, e.g., an
acid green dye; water softeners, e.g., ethylene diamine tetraacetate sodium salt or nitrilo triacetic acid; odor
55 masking agents, e.g., citronella, oil of lemon, and the like; and anti-foamants, such as the well-known
silicone anti-foamant agents.
The aqueous systems of this invention may also include an antifreeze additive where it is desired to use
the composition at a low temperature. Materials such as ethylene glycol and analogous polyoxyalkylene
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The term "functionally effective amount” refers to a sufficient quantity of
an additive to inpart desired properties intended by the addition of said
additive. For exanple, if an addigp 9821 g62681 ust-i nhibitor, a 20
functionally effective anount of said rust-inhibitor would be an anount
sufficient to increase the rust- inhibiting characteristics of the
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al um nungigid the like) or bot h. The [ nh| bitor can be organic or inorganic
in najure. Usually it is sufficiently soluble in water to provide a

sat i sf act. omylutribdling tdmpdgtion CompHing IQQMG]JF' adn&un?é!r&n BN&Q&HnQd%n@ﬁsc@sny and minor amount
corrosi on- iochditdaipo@rd othb igdwitila:di ssol ving in water, it need not be

wat er - sol ubl e. Many suitabl e inorganic inhibi tors useful in the aqueous
systens of the present invention are known to those skilled in the art.

I ncl utbed are those 30 described$n "Protective Coatimgs for Metal s" by
Burns and Bradl ey, Reinhol dgybl iphé > eeone:Edi ti on, Chapter
13, pages 596-605. Specific examl esp gani c inhibitors include
al kali nmetal nitrites, sodiumdi- and=tT & potassi um and

di pot assi um phosphate, al kali netal borate and ; %9 of the same. Many
sui taffl e organic inhibitors are known to those of ™ in the art.

Speci fi ¢ exanpl es include hydrocarbyl am ne and hydr 0¥y- substit ut ed

hydr ocar byl am ne neutralized acid com 35 pound, such as neutralized
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of al kyl at estbay ecChydidger @sd X Yodrs Aot W6 hidrogeRar t i cul arly useful am nes

i nclude the al kanol am nes such as ethanol am ne, diethanolam ne. M xtures
of twe O [The eonpbsition\acatdinghe claimarwheinot aridbeale ihdepeadentlyrhydmkyalkyitcaexyd0 can
al so be used. The corrosion-inhibitor is usually present in concentrations
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t he aqueous conposition conmes in contact. Certain of the aqfueous syst ens of
the presk ntA Teied feri iBproyinaathe |°8%P°éf"l‘$lprt’ﬂ‘?6§§ of lipricating coraensitipmotdyprieating, visgosity
shapi #g of Yrﬁ‘f'ﬂf'?g erpwi Ias'B'“?fdh‘P‘éﬂt Y ERRrOSHR AR FheptPf thejamela:
solubility in water. Such polyols are those that becone | ess soluble as the
tenperature of the water increasgs. They thus can furdti on as surface 45
lubricity agents during cu{kong, e-swo pg.ap#lati ofs since, as the liquid
is hegted as a result of frictién b or kpi ece and work tool,

t he pol yol of inverse solubility "plaltes ot /he Surface of the

wor kpi ece, thus inproving its lubricity characteétgsttigs. The aqueous
systens of the present invention can also include & east one bactericide.
Such bactericides are well known to those of skill in"the art and specific
exanpkes can be found in the afore- 50 nentioned McCutcheon publication.
"Funct i onalwhéwit & isalnddpecdedity: akyieor ehdnchy dhd\vt arenirciemendantis ‘Selentedpiagye yddege 0
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tetraacetate sodiumsalt or ni lo tri acetl c acid; odor 55 masking

agents, ®. dhe maPed FRuTiNGo ciin 4 8\“9’? R8T Y AR e F"%‘* mudrrery SHRY' Ca‘PB’EXn'ants
such as the well-known silicone anti-foanmant agents. The aqueous systens of
this [nvention may al so include an antifreeze additive where it is desired
to use the conposition at a | ow tenperature. Materials such as ethyl ene

gl ycol and anal ogous pol yoxyal kyl ene 16 EP 0 321 462 Bl pol yols can be

used as antifreeze agents. Cearly, the anmount used will depend on the
degree of antifreeze protection desired and will be known to those of
ordinary skill in the art. It should also be noted that many of the

i ngredi ents descri bed above for use iﬁ7naking t he aqueous



systens of this invention are industrial products which exhibit or confer
nore than one property on such 5 aqueous conpositions. Thus, a single

i ngredi ent can provide several fugrtoisnaeemareby elimnating or reducing
the need for sone other additional ingredient. Thus, for exanple, an
extrenme pressure agent such as tributyl tin oxide can also function as a
bact er i ciRI¥OIS eanRerysed g5 antifroazq agents. el e amayt ysed iwiirdependion ithsi degree ofraafiftspze
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t he fornul 6} Id also be noted that many of the ingrediénts described abo %ﬁof Psez@ makieg P JaYROYSs

i ndependeﬁ’ffta S °f tPR’."e"B'P" a‘rytd"%trﬂ!r p?" hiFha‘i"@b'l ?fo‘é’ érn’d%’ﬂttrlay 0B PraRart PN fSHeHm
hydrogen aa o iy '%’:8%1“% '°" ﬁ%’ ) eYndyEpBYety eiineingety, a
t hi o- |trtbg as aog(l a% 95 & ﬂ[o?xg'{“g}e an ofRMA PIRETULP ?S’P"tég‘iher
noi ety, a hydr ocar osp or us con al i ng radical, or together are imde
or -N- hydr@&gsimsby! substl t ut ed i mde, provided that when X is al kyl carboxy,
Y is ngt al kyl carboxy or hydrogen, and X and Y are not both hydrogen. .30
2. The conpagittiédany @peditdh BEngriSing s AbiBA ahmodkief & di oﬁuﬁfﬁgrngv@éogity'éﬂﬂlﬁﬂﬁpmrﬂl y
hydr oxyal Ky bt £cmp6uhl of tBe forhlfa: CONPOSi tion according to claim2 wherein X and
Y are the sane and are hydroxyethyl carboxy. 4. A nethod for inproving the
| oad bearing properties of a lubricating conposition of |ubricating

vi scosisty 35 by admixing thergwith a mnor gnount pf an extrene
pressure and anti wear agent( B t h& for pre v i i
i ndependently, al kyl or aryl r)t gn Rendent |y sel ected from
hydr ogen, hydrocar byl carboxy, a N sub= S K1 de noiety, a thio-
or dithiocarbamate noiety, a thioan de noiety, cid or ester noiety,
a hydr8car byl phosphorus containing radical, or towgther are inide or
N-hydrocarbyl substituted imde, provided that when X¥s al kyl carboxy, Y
is not alkyl 50 car boxy or hydrogen and X and Y are not both hydrogen.

5. The net hg réq,o%ogdih&g Q! o andmc}{ are hse

hydr oxy, et hy dro%?rﬁﬁocaﬁ prd g b ?ég?no.%? .-f,éfﬁh Eama befl:
anti freeze gggnis mo e@rhloyac.d sstér gl (i ikl éih
anti freeze BsGhs ol nmyete&wye b3 M.wv. n,uegrbs;ry {ha
in the art. cdoxp Biphidgerl 5@ XaRd RQAeaR of t e I ngredi ent s descr bed
above for use in maki ng the aqueous systems of this invention are

i ndust doi @ PhieoBEPbsitionBiceiding XoMdidirh i whéreift XRNEY aldidepdnenlly RARXFHIKPRAMbY. ON such
5 aqueous conpositions. Thus, a single ingredient can provide several
functi ons. t fikerehyposition Adcpreing fpcelabn 2 waleis Xragd Y e thecsede Brar ars Dy x@ittyEdarboxy.
additional ingredient. Thus, for exanple, an extrenme pressure agent such as
tributyl %4 i fimeitodér irenrovinp e Ipadriearing progerties db a dubticating admpostliom priebrigding viscdsity

| ubri c¥t i ngPX¥IMHH9Itharrih & GASF PBIUACPT an PP Prasauiarend eytiean agsini of 8t formblei cat i ng
viscosity and m nor anount of a conmpound of the forrmula: 15

[err] SH 20 wherein Ris, Hndependently, alkyl

or aryl and X and Y are in ndegt d C ectefrom ydrogen, 25
hydrocgrbyl carboxy, a N-su st tdt eo A ety, a thio- or

di t hi ocarbamate noiety, a thioam de —ts J acfd or ester noiety, a
hydr ocar byl phosphorus contai ning radical, or togekey

45
wherein R is, independently, alkyl or aryl and X and Y are independently selected from hydrogen,
hydrocarbyl carboxy, a N-substituted carboxamide moisty, a thio- or dithiocarbamate moiety, a
thioamide moiety, a thio acid or ester moiety, a hydrocarbyl phosphorus containing radical, or together
are imide or N-hydrocarbyl substituted imide, provided that when X is alkyl carboxy, Y is not alkyl

50 carboxy or hydrogen, and X and Y are not both hydrogen.

5. The method according to claim 4 wherein X and Y are the same and are hydroxy ethyl carboxy.

55
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are imde or N-hydrocarbyl substituted im de, provided that when X is al kyl
carboxy, Y is not al kyl carboxy or hydrogen, and X and Y are not both
hydrogen. 30 2. The conpositi oremg@of ggzn@1to claim 1l wherein X and Y are

i ndependent |y hydroxyal kyl carboxy. 3. The conposition according to claim 2
wherein X and Y are the sane-and are hydroxyethyl carboxy. 4. A nethod for
i nprovi g A pendouwndldf hedarinviey properties of a lubricating conposition of

| ubricating viscosity 35 by adm xing therewith a m nor anount of an
extreme pressure and antiwear agent of the fornmula: [err] 40 45 wherein R
i s, independently, alkyl or aryly and X and Y, are mépendently sel ected
from hydrogen, hydrocar byl (REF®as ’ (tuted carboxam de noiety, a
thio- or dithiocarbamate noiety, a t ' a thio acid or ester
nmoi ety, a hydrocarbyl phosphorus co . ~Xor together are inde
or N-hydrocarbyl substituted im de, provided gt~—whgn X is al kyl carboxy,
Y is pot alkyl 50 carboxy or hydrogen, and X aRd Y are not both
hydrogen. 5. The nmethod according to claim4 wherein Y and Y are the sane
and are hydroxy ethyl carboxy. 55 1 7 EP 0 321 462 Bl 6. A conpound of

the for mul @erem R is, independently, alky! or aryl and X and Y dr& l’nBJpea&ntWy%ié&b&frd?h b N.substituted

I ndependendalypxamidekiyibietd) a atiigamiddNieloisty,ad ehickstar” Roibti) AL [africEBE MYsie € h A8ty OM a

N- subst i t udoainiag rdibizcaniacite Nei@f, Y hydedcdrbyithia Mk Oehosphate tiyaietyd 4 lph&pmieChoislp] gLy, a

di t hi oest eghospborateymoiaty, haydithiogr@sdbgte moikty, a phosplmdnadeninsigly, chir-tdgbinaraefiesanttinide

noi ety, hywdroddytrpdéattyl imjdea phosphate noiety, a phosphite noiety, a

phosphonate noi ety, a dithi ophosphate noi ety, a phosphoram de noiety, or

t oget her- r Bygreemeqwnd gespiding e claim G\wvhaweiir Yo ogre, indepadent!y a phipepheretempisticl a N-

accordi ng "t” s*'&!‘e’&lcﬁﬁb@‘!/ﬁm'é? @piftyer pgethey aggrimide prikbyskasareyiimide. a phosphonat e

noi ety, substjtuted carboxyam de noiety, or together are imde

or N hya‘r &HP’W‘F‘ af"?’r’?"aé°"“§'s'"9\thPﬁ‘HP'?°E’éﬂﬂf e%ma?ftclamé 6(:"6 rising the conpound of

glot hgrl T OE concmi r. ﬁ ?ﬂT{uQ&al{ ﬁ Ing {;m 1: I %Q%Ub“ S t I Qg
POz ?a(fl E@L ?ubs tua merto |§s ven 7\% eas? eco pound o eltﬂro I|

liquid, s ert or nlc Yefer Ble 5‘%& PEer ch giams

conpound o elther of cI ains 6 and 7. 10. A Iubr| catl ng corrp05| tion

conpr i sh@da uufEkiey cPBsHth Bhp@hg A Maid antddfr df GRlol 118 1uBlcaRRNidc¥sitfRR @ rlhdPOr
amount of  @fouhtRatlieadt Bhe CEMPRANETYH eifhbr &P loI\@dim®8 8ndOF or & I@ésf‘&e@o@@ﬁra% HREiaifle, | €ast
one ggncentrate of claim9. 30 11. A nethod for inproving the |oad bearing
proper t esA alethad forl ipréving itHtQoau0sER0 G| drdpeie LS MELNBALAG cERbTkiNdn@mpliding a@miFmg Or
anount of withl aulpgjorcarioumtf € Qusp@BAgt dompositian, nd mifdr amidtl B the EonbigdendCe rpriveiatest
concent r at anyofie eteipimerée7 add &l ains 6, 7 and 9. 35 12. An aqueous functional
fluid conprising a mnor anmount of at |east one conpound set out in any one
of clsai A% An aqpeous fungiopgh Huid compgsingta ginerzamour ohf desbttane ponenomns sekouh tp aay anermdr
amount of ¥m$ bds¥ 6@Ak7.conpound set out in any one of clainms 1, 2,3,6and 7.
40 PatentansprUche 1. Schmermttel, unfassend eine grolere Menge eines ibs
mi t Schl’r"i"e’?‘ \9[95??0%°f‘tpf’i‘t'°ﬂ FAMRISE agBineTAMoM ofish l§8st @ht EYMPgIdbteh BitiR) 2MePNeRSr el

claims 1, 2, 3, 6 and

40
Patentanspriiche

1. Schmiermittel, umfassend eine gréBere Menge eines Ols mit Schmierviskositét und eine geringere
Menge einer Verbindung der Formel
45

s A H
(RO) - ° S
50 'X
—~H
Y

65
in der die Reste R unabhidingig voneinander ein Alkyl- oder Arylrest sind, und X und Y unabh&ngig
voneinander ein Wasserstoffatom, ein Kohlenwasserstoffcarboxyrest, eine N-substituierte Carboxamid-,
eine Thio- oder Dithiocarbamat-, eine Thioamid-, eine Thiosdure- oder eine Estereinheit, oder ein

) NN



45 ( RO) - 2 P- SXXy 65 in der die Reste R unabhangi g vonei nander ein

Al kyl - oder Arylrest sind, und X und Y unabhangi g vonei nander ein
Wasserstof fatom ein Kohl enwasser gpqf 336D @qyrest, eine N-substituierte

Car boxam d-, eine Thio- oder Dithiocarbanmat-, eine Thioam d-, eine

Thi osaure- odor eine Estereinheit, odor ein 18

1 11111 | Phgsphorhattiger |Kohienw@sserstoffigt Sind oderzsan®2 bind GRid-Bidepsio dietiervabserstpiir
Kohl enwass e S4tstipieriee Sridasyppe] bildpar mit dea ivasgaben rdes, | weinel X eja eikylsprioxyrest ist, Y kein

N- kohl enwas S¥yisarryrost das ¥Hapserprogitera ist iy prbeichh peidpcWasserptefiaghme sl gaben daR,
wenn X ein Al kyl carboxyrest ist, Y kein Al kylcarboxyrest oder _

Wasser St of f M‘@%ﬂ‘ﬁcg fnspiyE T. wopgh X ugd ﬁl“Eﬁ?f‘a’E'QWH@'mﬁ'é‘fdél"Yﬂ'"ﬂﬁi“mreﬁP fid- 5 2.

My ar oxya y MR B8 st 3R nt Vet B ?E’Q??ﬂgﬁ%@ﬁ‘?@%‘if*??‘g}g%ﬂ&?- X und v

gleich und LR AN YrelNUL G 9rr fadeh ngé Bln offios SRR m miervigkosi-
Verbeswun@at%srah b chi P a%ﬂ o glggei BBhsthlak Sl mrsshmak}gnﬁh Tohmol

Schmi er vi skosi - t at durc Zum schen el ner geringeren ge el nes
H6chst druck- und Ant| verschleilmttels der Fornel SI

H 15 (RO~ - &p- ==X H-<~ H 20 in der die
Reste R unabhangi g vonei nander elin Al kyI oder Arylrest sind, und X und Y
unabhamgi g vonei nander ei n (A@dseyFt% r

Kohl enwasser st of f car boxyrest, eine N-s @.. Roxami d-, eine Thio-
oder Dithiocarbamat-, elne Thi oam.d-, e| ne Thro e \ﬁer ei ne
sserstoffrest sind,

Esterei nheit, oder ein 25 phosphor hal ti ger KohMe
substituierte

oder zusanmmen eine I m d- oder eine N kohlenwasser st of

| m dgr ébpe bilden, mt den Ml gaben daB, wenn X ei n AI kyI car boxyrest ist, Y

kei n Al kyl car box rest oder Wasser stoffatom | st un n| cht bei de

Wasser st of f &t RS""“ 'Pa"ﬁ? y"Z?St ng “?a F'@ﬂ'gch
tElr“e’r]go

ina 1 ne 1 R e B 'gafb%'m
S

st repphal el
unabhi ngi g { pho %!L?rhaltl r%l;ohlebr;was toE‘Eéfgr d, ~c'>a~~~~amm Weelgh Im H r}ﬁi( }g IE%vwas ;i%iflfr; ngi g
vonei nander Aﬁ(bl@ﬁb der ayée?sﬁot‘fﬁo Elaﬁ)&( U}\ddf mch‘?b t‘fe me s

Thi oester-, eine D t i oester-, el ne envvasserst o?f hal tige
Di t hi ocaransidisn RgdntAnsRich mm%.enwa ichtuRd B.h&nwr&%m IcBlbBGglippesat -, ei ne
Phosphid -, eane Phosphonat-, eine Dithiophosphat-, oder eine

Phosphor agri dedoinieig idersioitbl 0der zusanmen eine | md- oder eine

N- Kohl enwasser st of fi m dgruppe bil den. 7. Verbi ndung nach Anspruch 6, wobei
X und Y unabhangi g vonei nander ei ne Phosphonat- oder elne N- 50

substitui erte Carboxani dei nheit g nd oder zus rmen ein¥8 I md- oder eine

N- Kohl enwasser st of fi m d- grlﬁgpe i | den. _8 gat z, unfassend die
Ver bi ndung nach ei nem der r'lic 1€ / Konzentrat zur
Formul i erung von Schmermtteln, unfag W -% bis 99 Gew. -

ei nes normal erwei se fl Gssigen, imwesentlichenNsg ) 0T gani schen
L65ungsmtte| s oder VerdUnners und m ndestens ei né~N{r bi ndung nach ei nem
der An&proche 6 oder 7. 19~~~~~~~ | 1] 111111111111 Y

in der die Reste R unabhdngig voneinander ein Alkyl- oder Arylrest sind und X und Y unabh#ngig
voneinander eine N-substituierte Carboxamid-, eine Thioamid-, eine Thioester-, eine Dithioester-, oder

45 eine kohlenwasserstoffhaltige Dithiocarbamateinheit, ein Kohlenwasserstoffthiorest, eine Phosphat-, eine
Phosphit-, eine Phosphonat-, sine Dithiophosphat-, oder eine Phosphoramideinheit sind oder zusammen
eine Imid- oder eine N-Kohlenwasserstoffimidgruppe bilden.

7. Verbindung nach Anspruch 6, wobei X und Y unabhéingig vonsinander eine Phosphonat- oder eine N-
50 substituierte Carboxamideinheit sind oder zusammen eine Imid- oder eine N-Kohlenwasserstoffimid-
gruppe bilden.
8. Schmierzusatz, umfassend die Verbindung nach einem der Ansprliche 6 oder 7.
55 9. Konzentrat zur Formulierung von Schmiermitteln, umfassend von 1 Gew.-% bis 99 Gew.-% eines

normalerweise fllissigen, im wesentlichen inerten organischen Ldsungsmittels oder Verdinners und
mindestens eine Verbindung nach einem der Ansprliche 6 oder 7.

. R



EP 0 321 462 Bi 10. Schmermttel, unfassend eine grboBere Menge eines ds
mt Schm ervi skositat und ei ne geringere Menge von m ndestens einer

Ver bi ndung nach ei nem der Anspr EPHE3A 48381 7 oder m ndestens einem
Konzentrat nach Anspruch 9. 5 11. Verfahren zur Verbesserung der

I asttra enden Eigenschaften eines Schmermttels, unfassend das Zum schen
ei ner iSRpIAItRl NEEstad eipe ra5iBR@LMeIe dises Qlssmik Senyminivivkagitat vceinecoeragraler
Anspr Uche Mpnaeyvof) (N dgsion s erbieguptafeh sReveffwsreidie § odurifrader Rindesiansseine
VKBr i ge AlSRAePtEf Pac AnspRih @ und assend ei ne geringere Menge von i ndest ens

Sehner 2&”%@%%“’ ) et g E@?z%%iﬁg*m it IRmn i ons
ei ner Ver IJR Hglgel %(r? lﬁgﬂ iﬁ 631 % 8

Revendi catl ons 1. € conposi t| on ante conportant une quantite

prepondgy mﬁgedwa@ﬂdwgde@ fRas¥dnd e ghﬁn EMtNiénBé %ht,ﬁmé*ersteh@snén W inkidn rQLHJS
fai bhe g;mmmma&enm@urm H
X ~~~~~

y 30 13. SchlteretttzashitrehStAing Sinfaséend @6 EaFHR Miangs! Rorhidiéston® Winbtvedsindugy et X
et Y sont nadhds@pmrvdamipiicheanRidsé endar m | ' hydr ogbne, ' hydroxycar byl
carboxy, une partie carboxam de N-substituee, une partie thio- ou
di t hirocBevieadiedtions une parti e thi oam de, une partie acide ou ester thio, un
radi cal hydrocarbyle renfer- mant du phosphore, ou reptdsentent
conj oi nt-erveprcortnesition igifigntp eamppPiANtiene Auanti§ Frdrpnaérapta dN“hM'P ge asgepicclubriffentss | a
condi t i on etne, q“i"@ﬁespﬂﬁéa@@ €9 copROsE IR YA MR boxyl e, Y n' est pas un al kyl
car boxy ni de |'hydrogbne, 35 et Yet X ne sont pas a la fois de

' hydt ogene. 2. La conposition gelon la revendication 1, dans |laquelle X et
Y sont i nd6pendamment un hydr oxyal kyI iti
| a revendi cation 2, dans |mpe£ X Jey iques et sont de
| " hydr oxydt hyl carboxy. 4. Une math ‘
suppgyt de charge d'une conposition \
| es ndl angeant avec une plus faible quantite d' DR

xgéint de pression extrOme

et 45 anti-usure de fornule S J. v H(RO -2- P
50 55 dans laquelle R est, ind6pendanment, un al kyle ou un aryle et X et Y
sont i ndependanment choisis parm |'hydrogene, |'hydroxycarbyl carboxy, une

part be caraexajuelber bbtSindépéridagient, unnedkyleal tun arylenétOs etOUsodlt indipereiambanahdasis une
parti e t hipeann'gerogénac!ydotyc@bid cartiey oune eatie carbdxamide Mirsubsitiéa ahe harttlr hioasby| e
renf er - 2Q@ithiocarbamate, une partie thioamide, une partie adide| du| ¢steg thio, L Fadichl|hydirocarbyle reffig™ 0 321
462 Bi namanicly RhPpEeyR oL eeprésentanteanicisternprtun intidanguoiniimiderd mubstitvtion Miholdroearbylen
imde & s@pustla G%ﬁ'i‘%‘rﬂuN—'?fWPd@a?W"‘é' cathgyyde. I &'egiagin ?“@’hc%fl?éy ni|dg I"ayglpEenR. est
un aPkyl e ®%PI6RES0Bt Pasy 4 fais de Pwdioghne.a| kyl car boxy ni de

2, La composition selon la revendication 1, dans laquelle X et Y sont indépendamment un hydroxyalkyl
carboxy.

%0 3. La composition selon la revendication 2, dans laquelle X et Y sont identiques et sont de I'hydroxyéthyl
carboxy.

4. Une méthode pour améliorer les propriétés de support de charge d'une composition lubrifiante de
viscosité lubrifiante en les mélangeant avec une plus faible quantité d'un agent de pression extréme et

45 anti-usure de formule
&
S H
i
(RO) - 2 P-
50 X
H
Y

565
dans laquelle R est, indépendamment, un alkyle ou un aryle et X et Y sont indépendamment choisis
parmi I'nydrogéne, I'hydroxycarbyl carboxy, une partie carboxamide N-substitués, une partie thio- ou
dithiocarbamate, une partie thioamide, une partie acide ou ester thio, un radical hydrocarbyle renfer-

" (T



| " hydrogbne, et Y et X ne sont pas a |la fois de |I'hydrogene. s 5. La

net hode selon | a revendication 4, dans |laquelle X et Y sont identiques et

sont de |'hydroxydthyl carboxy. GEPOB2¢@ep@3I6 de |la fornula: 10 (R)2 15 20
dans | aquelle R est, ind6pendamment, un alkyle ou un aryle et X et Y sont

i ndépendamrent choi si parm une tpart| e carboxam de N-substitud, une partie
t hi oami de, OR# dy&hesplers. Ry E?é@?%‘?e" qsrwemtﬁra?rtt Peimigerayjup jgad subemélorp%lwcir@arbvle

di t hi ocar baf¥ &8 farHitiop AP loggaue X Hr“fbx%{‘é ‘{?éﬂ%y'e de "PSthRA r'Eic dth RO done

partie phosb’H&P&é"eLﬁ%gebéP? Pt AT GBS e VL‘?F?@ Sarti e phosphonate, une partie

di t hi ophgsphon artie pho hor ani d sent ent | Qi nt ement
un i ni aeo"’zula h— B’Bc‘gfeﬁﬁﬂd'c?tﬁp de! a"i[-')aq‘?e"e et co??ﬁb'g%"%g‘igf 8?13‘]"58‘? B{)'grr‘?ﬂiég‘é[ti on
6, dans Iaqueqé X et Y sont, indépendamment, une partie phosphonate, une
partie cggb t|tu6 ou sont conjointenent, un imde ou un N
hydr ocar g{/l %xor@&ggeol%%%p%n additif lubrifiant conportant |e conpose de

| " une guel conque des revendications 6 et 7. 9. Un concentr6 pour |la

formul ation de conpositions lubrigiantes, conportant dg 1% a 99% en poids
d' un sol vant/dil uant organi ‘i%ﬁ zp-yrga iquenent yyerte ot 1iquide dans |es
conditions nornmales et au S ‘

revendi cations 6 et 7. 35 10. Une co

+-apt e conportant une
brifiante et une quantitd
plus faible d au nmoins un conpos6 de |'une quel cSRQUE Hes--+evendi cations 6
et 7 ou au noins un concentr6 de:la revendication 9. 11. Une n6t hode
pour anbtliorer les propri~t6s de support de charge d' une conposition

| ubrifiante, qui con3|ste a nﬁlan er avec une uantit6 preponderante d' une
conmpos?t i ond% B?"i”?' f’% '" '|‘t" |°LP§ H“aﬂ' %"88‘%6??&6@@96#%"‘ choisi

concentr6 dgarf"' ' b %Y? amige. thi %ste"Ur‘P % PAfede
foncti onnel h s I’tetm une (Zﬂr"g nralte%):ﬁ;eaégz l dlt gp ﬁc ona 9% Er‘i:ljj1 ;l’r'tt:e
conpos6 speﬁ ; '

et 7. }3. U eosgoraq‘om présame tcm"ée, 8"81, u‘é'ﬁ 6 pI us faibl e

d'au noi ng yy csmma@ssféuoﬁngc}évfeh&ca%nﬁ banynsquaw %@mu&t Qmp&ﬁxﬁm&m%{e' o 1,

2, 3, 6 et Zhosg@ a"_té une partie carboxy amide N-substitué, ou sont conjointement, un imide ou un N-
hydrocarbyl imide.

6

30 8. Un additif lubrifiant comportant le composé de I'une quselconqus des revendications 6 et 7.

9. Un concentré pour la formulation de compositions lubrifiantes, comportant de 1% 4 99% en poids d'un
solvant/diluant organique, pratiquement inerte et liquide dans les conditions normales et au moins un
composé de l'une quelconque des revendications 6 et 7.

35

10. Une composition lubrifiante comportant une quantité prépondérante d'une huile de viscosité lubrifiante
et une quantité plus faible d'au moins un composé de I'une quelconque des revendications 6 et 7 ou
au moins un concentré de la revendication 9.

40 11. Une méthode pour améliorer les propriétés de support de charge d'une composition lubrifiante, qui
consiste & mélanger avec une quantité prépondérante d'une composition lubrifiante, une quantité plus
faible du composé ou du concentré de I'une quelconque des revendications 6, 7 et 9.

12. Un fluide fonctionnel aqueux comportant une quantité plus faible d'au moins un composé spécifié dans
45 I'une quelconque des revendications 1,2,3,6e6t7.

13. Une composition de graisse, comportant une quantité plus falble d'au moins un composé spécifié dans
I'une quelconque des revendications 1, 2, 3,6 et 7.

50
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