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wat er tol erance fix: conpounds. More Epeesdgszeshly it relates to a nmethod of
i mproving the water tol erance properties of a functional fluid and to
functional fhelidlstionavi ng con- 5 taminant water therein, which water is.
fixed by incorporating into the fluid a water tolerance fix in the formof
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with an al kangk, ﬁﬁ&ntt h%’b’saﬁ‘bﬂ%@s rlﬁ:ricamgeoip&{pb?éﬁﬁté ife dﬂ&%ra}n@ﬁfi Rdde by Wbl
as bei ng UsRbiy suckhié dHhfiride, ma@awﬁa @) d hyaGky-ddbslitutedRite, (4) poHbyaikyRenbdiine, aidle)
addi tives, afdkéhyPsucdithidé. Salts of acid phosphate and thiophosphate
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venfati ve Agent contai ni ng Boron conpounds obtai ned by dehydrogenati on
conglensati on under Heating of boric acid with conmpounds having an am no
grofip and a hydroxyl group. The pr esentEP|O28e$R2®1 has di scovered that
i'nptoved functional fluids and |ubricating conpositions can be so obtained
by toh%l Ni Ng N8| Ghe gresabtiventioh fsa&aﬁh&ue&fs shdidAl dr 6vniah Gil-iHwaBOsmulsion \tut rithér affol\dpo-
amoiint of a wasitien which @ntaing 8% iorIBEsY Wil a @ BABFirahtONthe biltoinpdsfion. ABGORINigly, ib th respect,
present I nvent thepresest isveation isthagicatly diffunant fymistheétltheC207@e 147 pukinsiabove. bei ng

carried out in tH&. Paten4i401,5819c Bames ebild disciosedbigle meleculst eight aikpnylsudgnicsrigdtves as
t he presents i rafiesiive dispersants indubrigating bile (columen, lines 80y Hydrochibyl sahstituents specifically| displosed

di f ferent fr oriQyde pelyieohyteny| draupsifcolurmiz; tines RH27). {Thepatentgisndisdases aikanokamines guch as dieth-
t he above- di scafeiaginegnd ThHAM (seergolima @ ipesdbeh®). per se utilized by the Esr esent

i nventorto i mpr oY&PatemtNa448e 194 disclgses inter aliarminopicaholiegyatives pihidrecarbyligubstituted carbaxylic
conposi ti on arasidaexiatingagepts pid-indicates that these derivatives arg uesfiyl asjadditieps fog fupricapjs i which they
Pat ent 4, 23%, fupstign as defargent/ "'&?”’&gﬁears to disclose the reaction product of a
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et al disclosed gy amkﬁ H]aﬁcrefi)l‘ﬁ'ag 5?13&1 Pt b Dé; tﬂ&ﬁd&(%b}ﬁfr&b@%eiﬁmmhe

ef figCli ve @i SRR iswalePtolerande & beirgd thd Yaemidr b Sitrdge@bdhtEhi phéiSs-ffie Bdrbaxylic acid derivative
Hydr 6car byl Swﬁﬁohﬁmm&nﬁp% R Addrodfugcl osed i ncl ude pol yl sobut enyl
grgups (colum 2, lines 25-27). The patent al so discloses al kanol am nes
sugh as dieth- anol amne and T (see colum 2, lines 46-,59). US Patent
No.;14489 194 di scl oses i nOeraI i a i noal cohol der i vatives 12

hydr ocar by#- substi uted c I‘bOX)i|I cid acyl ating aljentsyapd I ndicates that

t hése derivatives are us€rOFRIs Itives for |ub Ceaﬁké-m!— i ch {hey 10

function as detergent/ |spers§nts WO 87/ 05046 (felevant @o,the present
i nvention only i as R754 (3) EPC iR ned) discf ose®”a
mul ti purpose function f1 upd cqmprising four esgentigl co ong@ts itn
addition t¥ a mjor anouatOON-& hydrcar- bon oil .CHhese c ﬁPBanBs are: a
calciumsalt; a zinc di thi® 55§ph§te extrenme presgﬁre/ant ar agen ne
bor at ed epoxi de; and a d&rboxyll8 QBltubi lizer in the formdf a reacfion
product of an acylating ageh¥land a fgrtiary 15 al kanofIFbyoani ne/ In
accordance with one aspect the invention provides a nethod | mpr/ovi ng the
wat er tol efance properties of a fungtional fluid conprising an oil of

lubricating viscosity and having therein 0.1 to 5 parts by Wei ght of vvater

per 100 partswmemsam ?{ af&%miu i b MA’% §66 lo moiety
tol Qr/ance fi Xodnﬁm ms;’a i? ntaﬁms.
by wei ght & e waterto erance SN orm

ni trogen- c 0 nt al eno%g u&m&? Ridkdnes fix'ts Gisfertl mﬁ%vdnlse aaﬁlffdmd e,aw@.h tn\seb,c&gmwmwm
represent ed bigiefafide Brdparied ort@m@aor (1'1) [err] wherein n is l's

pol yi sobut enyl  ypdnBihar assuet, &bﬁh&lﬂoﬁ&oﬁd&séﬁgdﬁﬁdimnc&@hﬁﬂg is an

al kyl ene i et y a@fajek arhdint Wl ar-oil Plubriciting Ridebsit sias; and R2 and R3 are
.independeng|y alaiamouiTih the fafige of fiéhh AL BI5/partslby Waighk baskE BOTO0PRIY DY weidiit of the6H, the amount
al'l owi ng t he wmaig@ffectivdl t6 inpncve tifel water PiettinEgtbpRRies Bf the Ompddition @f & Aitrdgen-toritaidingephos-
wat er and t hepheluy-fresqarbovyic adiddericitiver coinpdudd ep@eenfad bp dmiuiag) asdforiihe fluid. In
anot her aspect, the invention provides a functional fluid conposition

conprising: a nmajor anount of an oil of lubricating viscosity; and
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' fan anmount in the range of from0.1 to 5 parts by wei ght based on
0O parts by weight. of, the oil, the anDunt belng effective to inprove the
ter tol erance propertles ‘of the conﬁ% %P9 92 Blor 2 ni t rogen- cont ai ni ng,
hos- phorus-free carboxylic acid dérivative compound represented by
fornula (') and/or (I1): 50 55 35, EP 0289522B1 [err] 15 ﬁhEFEIn nis 0 or
‘RYs a pol yi sobut enyl nnletyRcontalnlng 50 to 400 carb@f atons, [err] is
n al kyl ene noi ety cont qésgll to34 carbon atons,ll and [elr] gnd [err] are
ilndependent |y al kyl rélnlng 1 to 4 cy®od-BTeNE~R erein
tlhe conpoéltlon ontalns 0.1.20 5 parts by weiglt of wate® per 190 arts by
i ght of oil. |ou prefjgtred features dlnents f thR%i nyention
re descri bed below 3ccordance wWth & dentl n, the 3
flunctional fluid contar of ubrlcatlng vﬂb&bsrty'vﬁﬁk NeRY [be a

ynthetic but is prefer oil. The wafler tol erfance fix [npound
thin th® oil is a nit n| ng phosphopous free car boxylfic acid
derl vative conpound. Thi s rlrpound ikppresent in the oilITN\ an anofint of

firom about 0.1 parts by weight to apout 5 parts by weight nore preferably
0.1 to 0.5 parts by wei ght based od 100 parts by weight of the oil.
Further, jhe conpositions generally contain |less than 5 parts by wei ght of

25 water peran,QR WY &ﬁa\eag%aam.%r m@lk &ﬁﬂ%ﬁr&&m cBlgN atomt 10 PhraRGiahe moisty
nvention se 5tk Akl ﬂﬂ%@m&&ﬂ?ﬁlﬂnﬁfﬂo‘l dﬁfd%
functi onal uﬁf'i‘ s 9QMP5 54

amount s of wat %E tﬁ«ﬂ@a bdnﬁedmrﬁfﬁn@‘idv%oﬁ are biékddbed Défow/ @t €T

COMPOUN £aN b6 hddAHEE Witthd veRticHthS hinctidhel hukPEohfAb aXISh of hubricQting Vivcokify whlch may be
rel aively SuBjnthefdBurli8iprefetdbiy hifibral ol Ak Wate¥lefRdslfix 36pound withiA Giel il lis Sritrcyen-ame
of the i nveniain@g phospHokbai-frdecaiBbgd 4did erivalve ofpduridi This2bmgtuhd ié pedeftinthd dil ah ambut
fluid where sffromlabsi©tl Parsibi whight tOsboLtsDalky/by weigHCrhdig prbferablP .1 & (0Eparté\by wsijhtibeded
of this invesi 100padtsSbyiwoight of the[dil. CRuithE?,hd EoRipOstivhs Yénbrally contaip ks had 5 parts by weight of
functi onas fwaterger 10 Gartsibly weigiitiof dilchs @@bft@mindnt. ONs whi ch are subjected to

sever e oper at i Thapressotichehtion 36rvesitn piokies inpdadd water tdlerdrite propettiee il various dunttiooal fiuids
t hat the f unatilubriceting dompakitioaseintamipated withi smgll arooup of watens of t he 35

i nventi on w t hAnladvantagecof thisinveatiop dsthal thelwatee fixcomparnd var bednehidexdithip @h bijefdubricating
nmachi nery menirebsity invrelatively spalicmbuntsatiageigively low cestspect to water tol erance
properti @s. YeAncthesadventadeabiheineention is that itprogidesrimproved barabijty td afunchienal fluid where water
provi des a ceOngOinaton oerursdy reducing fitericlegi vel y hi gh degree of clarity which can
be nai nt ai ned hifeapre.gs tisdnypntiahis thakitaervidesimesovesionater eomppiibiiityt fenetional fufeigindiubricating
Still anot hefompesitignswhich apafubipqieddn sqvers opeatiopal conditionsct s as a boil | n%q#gl nt
| oweri ng ﬁfr ev efipather {aatumaof the prgsent dnveption s thet the funcionslifiuids and ubjeating: compegifions of the
i nventi o nereu'zfey-ﬂame ngperr\dmemmﬁwmmmwerme%rmfam@%%ﬁeﬂ Fatigns

whi ch beith sy b

which, 1y b m ol B0 mf”a el et e
f1uids and I‘%H; §° ?ﬁ'ff: ot where water
anowavsof °3ﬁ '@(ﬂ%ﬁ (alive agen r‘?’m or

e‘rog' go i | \oiantd SrGgRRiel ¥
%'"935@ 9 J"‘ }’H ; Y.%?féms ks E.r. "ﬂﬂﬂ" ot

anount of a sy

45 amount g &’Laﬁoﬂ el &

corrposmonﬁg if ﬁgm (lshair dnfoufits 18 fidothpound.
derivative G'ﬂmﬁ‘%, S er&nﬁnauﬁt G e Ay Vning e e
present y t Ring the WatePioleR: c@&?&!&ﬁe@d%%ﬁ&ﬂbﬂd‘ﬁiﬁﬁ%—&ﬂaﬁb&bﬁo&
5.0 parts bysnhiad-Hdb | {1 dafVative cBi¥ipdRd. Fhik corpolindds th Watdrikiy dopduRd ardl iy/présedt

to about 0. Jyithia EHeSil h)ﬁn%hﬂlh&f abbut 611 pRR WY whlight B dBaiit 50 pliys byiweight §br 100 parts by weight of
parti cul ar | YheileoRy prététablyld o SRIUED.5 farty by VikighDWAR@bILH0.2SpandEy wt. DBih@sartitliaty phaferted.c
gener al st r e watel fixing Edthpodril cah be reprdéented byl thy general structural formulae (f) and/or (It)
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50 5% 4 EP 0 289 522 Bl [err] 15 whereinnis 1l or G Ris a

hydr gcar byl group which is preferably agp@bssiss®Byt enyl group containing
abouf 50 to 400 carbon atons; and [err] Is an al kylene containing 1 to 4
carbgns and is preferably ethylene, R2 and [err] are each |ndependently

al kypb—mol eties containingd to 4 ghrbons and are eagh prefgrabl y et hyl

noi efies. A state of equi |“bI’IHL.Jin generally exists bgtween (1) gnd Il To

i nsufe charge bal anci ng, ' -1( ) is zero a pogl..bt.nél.}qz;c.h rged ion
such{as hydgogen wi |l atftach ozthe oxygen. The cfnpositiom contai,ns, 0.1 to
5 parts by weight & rR'as a—cantamw np he conp S|t|aﬁpr 100
parts by weight of ol. e nlmirogien cent ai ni ng phRsphagkus-ffree
carboxylicacid derivative '(S'-T N-®nhul ag (1) and/or (I¢Y¥OTmay eHﬁBéU—By t he
reaction of (A) at |east o>gyI| acid acyl atli ng agent with (B)pat

| east one adokanol tertlar)sD a ge RSB/ acyl ating agént having at |ea t one
hydr.ocar byl - based subst i t uent!Xdf about 0 to about 400 ch¥bbn at ons ‘and

sai d al kanol am ne (B) having one hydfoxyl group and a total of up fo about
12 carbon atons. 25 The individual reactants (A) and (B) and the
reaction of (A with (B) will now be discussed in deta|I by way of
non-limting e Ris 1i0r © R {sathydrecarbylgmmyp Myich elm@@ou F'!!Q"’B‘? conlaining abputS50
(A) and (B), tR&0Q eashonjatomsinnd R {zan glkyigne °ammgsB) mémarbpfr?ea"ﬁ wﬁ V!ea%ﬁ’ gpd R®
product . THE CﬂRB@X‘FE‘?Pe"%('}YB"‘N e cRptaining- Ny

Astate
ki iishaielionlor S L S % sitvely
s My ngmwfﬁ'g"mﬁw 'T’%”gg%u% ?ts}"”%’ F°"&‘é"’88 b o
| ub t d '
¢ (l;r (Je,)(ég-nrrplseant ﬁf:g %‘%ﬁ@wn ﬂla %}?ﬁ ' : it )é’yy |d§ rrvatwes fﬁi@(uﬁfﬁ ﬂ;d:
car poxyl i c aci S N g, carbon atome
. y Rk b

3, 284, 025; 3 , o i
3, 212, 743; The'i ivn al d\B) 4 ;IVnowtb @iséuséed’ by Veay
aci d aCy| at ' ngofﬁ&ﬁl?&t& Skefnple! GBaﬁt Xasrzﬂﬁﬁlkél&% &Qmﬂ 'SfEr{d (B), the reaction be-
orchl ori nat ed ﬁgﬁl(pg,,, F}yggmi,e)%,;"mgmcﬂmgﬁ,&w ated car boxyl i c acid or
derivative thereof such as acrylic acid, fumaric acid, maleic anhydride and
the|like. TypitHE cArRBOXPAGACACACARTING ABERTI(A) ar e pol ycarboxylic acylating
agenpts suchoas the succinic acid acylating agents derived fromnal eic acid,
I ts]isoners, anhykbacgstingagéntsdéedirmeking the derivatied ofthe prebent indtritivieare well known to those skilled
di cpr boxyl i c asthelart #indthiaee beer fourdfto i usefai@s additivestfordubtaants wed fualeandas inteanediates for prep-
pref erred acylasing thesarmcSee, forgxamiié) tedolleipg KUSi Ratpnzovbich disdinae the areparatinn of cashexylic acid
hydf ocar byl - baasyating adestsi 3,249668;F272 b46018,3810100:8,254.028 3 2TH)550:3.2667 14 8&A15310; 3,373,111;
CGenker al | y, 3% hi3346.8%% 8.2T2.#4013.374. 4741 3.305@2R 1 and 3924 H8e of about 300, and often
about 200 car bonSenewty thesecatbouriic deidiacyiating agaets are prepared by reseting Beyvlefiy aahampr orchiorinated
hydk ocar bon- bzaselen thereefwith ga yesatumtad carexyliG acis of deryete theprsf such 2s aqrylic ﬂ@‘ht’“’“’"c acid,
'haV| ng a car de'%@MW?%@MV‘%tWM&‘%@W‘H@QW %ﬂEQ'YW fs such as
e., the carPfpusainicacid acyiating saents derived fomipajeicacid. itgisom uy"?ﬂ'ﬂ"f d b'°“‘° dert-
yoi‘/ dcar by cﬁ’aﬁ"’ AddicaRppiig ??‘dt"h@eff’ ‘t’f@)&‘ “FHFE"" ating 9""‘ (A).
pol lyi sobut enyl fing.e hayg.at H"’?%?ﬂ’ 8‘53 :b
agent. Accor d|

%  subsiiye a'f’ qpfa
preferred rea dhL acn o e :@ é@%i%b th“e iamm::r:;
connect i on it o %@, r\Wwithiin gﬁ
s;:%ﬁ 0d 4 o

, |s ent aty l\):oordingly.
; b @S] ts AP c,

hydr ocar bon s 1Ud
al ifcyclic (e. m
al ijphatic and ariéﬁ)ﬁ? SrsabeRpbdts ngli@{t B& Bdeluf in'ebnk&ion @mn& Bréseni lk@nlﬁ:‘ﬁ indfatd the'fol-
cyclic sub- stidteents wherein the ring is conpleted through another portion
of the nol gul'e @fHyarbesrion sitehtudhtsAia lsCaliptibid(e g\\Blkyt élikérigh, aibyald 5., cfcbamyfl Sydigalkenyl)
t oget her form ansBitieMs, |ahﬁnaﬁ@ﬁipﬁﬁic)md alicyclic-substituted aromatic nuclei and the like as well as cyclic sub-

stituents wherein the ring is completed through another portion of the molecule (that is, for example, any

two indicated substituents may together form an alicyclic radical);

(2) substituted hydrocarbon substituents, that is, those substituents containing nonhydrocarbon radicals
55 which, in the context of this invention, do not aiter the predominantly hydrocarbon substituent; those skilled

in the art will be aware of such radicals (e.g., halo (especially chloro and fluoro), hydroxy, alkoxy, mercapto,

alkylmercapto, nitro, nitroso, suifonyl sulfoxy, etc.);

(3) hetero substituents, that is, substituents which will, while having predominantly hydrocarby! character
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(2) substituted hydrocarbon substltgggtzgy that is, those substituents Y
cont ai ni ng nonhydrocarbon r.adical s ®hich, in the context of this

i nvention, do not alter, the predom nantly hydrocar bon substituent; those
skilled in tthigthe context of Bis invartion, corftaimathen thamaitioa braseftin gring ohaaioot(\wpemnmb#ey
chl of o and f |ofiearksn atorg.Huitable hetgrariony wil ve apparenitdo thedeloydkinbthecantand inelydey for example,
nitroso, sul feHkfii oxyaennisogen gndsuch subsiiuents as req., Pyrinigt futangthigphenyh Amidazelyl, etc., are
subst i t uent s SXPMRIMY ofithese W?F‘@SWF'(] predoni nant |y hydrocarbyl character 5
EP 0 28%522 mgwehmwm@amvfm fsq'ca!swr ketgreajamsiandpreferablyiecmare herpae. wilthepre-
car bon pr e%8HPs 4gchiteq cahon glomg i thefydspqaphongbased E!!bﬁ?@%d"mﬁ“bé‘teﬁ?dﬂ' baing Akch radicals
Sui t abl e h¥ft ?'PE?&PB‘ fin the Vme?éb% Sphstituent andjtwil, terefore, be purely hydracashon. an(

| ncl ude, for "t gn-bagsd sybstituents of atjgastabout §0 serbon aloms £repent i feacylating

. la u invent ac'e epig ¥ ti yleni t will
t hese E\ét e.? "h“ ﬁﬁ' %1‘%%%& 2 "ﬂs%‘g'm"’ hapgn 4! aawgﬁ‘;'agar;ﬁ;g;% e‘?fﬁ%ﬁg}: %:?gmds

radi cal s or

f or eacht ﬁ@”ﬁ"‘%‘%“ sé'f %{%ie‘%?? Q%;g ;ﬁgls ve nﬂj

there wil I

subst i t1ere tTh nbej%&o&f% Cnonbierdd ot e rﬂ thJ?ueQe %ED ahd'©
hydr ocar bcyaf?;g t ﬁﬁ #ong% D&k in
the acyl aw.aim o m&mw&aﬁm&m ,[ﬁs gpaﬁs % em"g ’
unsat urati on; yl en| c unsat ufat | on en presen géneral ly be

such t hat there |s not nore than one\t hyl eni c |inkage present for every

ten capbpon-to-carbon bonds in the substgdgien}. The substituents may be
conpletely saturated or contain et hyJ/nl c saturation. As noted above, the
hydihaear bon- based substituents present in the acylating agents of this ,
i nvent i on Howevet] @brdircifteinal@IBN ch ialso Pavite@monomhers (theds aldabinélimes flfengd tot d3arediall . i
The ol ef i olefinshavhen such siefimmbhomdis dréeseo, titdly nbrmpally aye 8mpRY &l irfdombidstibn withderminel olefins |
pol ynessi zabpredush eleiimgoiymes whith aracintsrpalirasrs Gltissugly the hizdfodamytibased Gaisstitoentsnpaycalso ;
et hyl enc ncludd aroméid groupaieapectptiypheny! grineps amtowebalkyhandiocibvedr alkixg-subsitaedptenytgralp as !
et hyl ene, swychap péreftatianthutybphenyl groupspdnd tatinydic gredpseothaasavolld be obtairley frbre polymegizable
nononer s Eyslierié¢fingordlicydicetlistiitted patwrerizable cylicdiefias, The dlefiol paymersiare:sealivifréedfomseghe) |
Usual | y t lgesurs. Nevedhaiess, olefiepalymen derveddiomisiighdnterpdiymers of both 1.3 {dienes and shraressudhz ed
by t hesopr eskutadiensfl.tandstyrenn gy piraltertaryytybstysene arecaxceptionsitothie genafal mleef | ns can

al so ser vi cé3eneraliyshrniaiin polymerasehomoror iitamolyremof terinethydreicarby! olefing abefoy) 2 to about

ol ef i ns) . 19 yaAsPENAtams. Hmareitypicisiassef olefi 'h?W?éiPﬂmg'h@FWPﬁm&F@g@m% in
conbi nat i EeRAYMerscbiemminaholefips E’f‘Y"h? 32‘5’3“’?'!)’ gepegially thos of are

i nt er pol ymer3peciq ex F"‘B‘%?é'@ﬁ"@!fb&‘l“ibf’ﬂéﬂt‘%’ %%‘@"P ¥ude

ar omat¥c %é"h&@@ - W@Ftséﬁ ady “" a'“th °"°
| ower al ko Shutem 1e'Zi‘ '1 L hey "@'r't
O oree) o ot 13 ﬁ%”*“‘i R

. 3 ime | ni
BLFM'ODO ;, ?ﬁ'ﬁ M?m%ﬁv "zﬂ(’ éﬁi‘% and‘sstyretyg)s
exggpffon;ﬁw 'osﬁfgw ) ﬁy?i Jge?s .na 4:,‘3;4 w.aeb Jugﬁé&?gfﬁgg‘%i o
i nt er pol Y%Blﬁl:; PR emftwfboafasabewut?s,s A1) Weighbarfadshbon

at ons. A RBdufenb ma&as&uam asoupé@;ewan WEGRIirSthé SreseReerdt b Eslid dcid Batalydtisu@raaup
consi st i Ngumthurh &iidide 6'B6roh VDR THEEE By (i buﬁaﬁ)ﬂo praliGHhihdnty (thét id, Yeaterhanias%

carbon at griffe toterrBai uhltd) Ysobuiens Pepadt uh S the cdrguratioalr bon at ons. Speci fic
exanpl es of termnal and nedial ol efin nononers which can be used to

prepare the olefin polym 35 ers fromwhich the hydrocarbon-based
substisuents in the acylating agents used in this\invention are ethylene,
propyl ene, butene-1, butene-Z; isobutene,cpentene-{I, hexene-1, heptene-1,
octene-1, nonene-1, decene-1f pentengsz2, gr | ene} tetramer, dil sobutyl ene,
| sobutyl ane triner, butadiene-1,2, b Adl ns-1, 3, pentadiene- 1,2,

pent adi ene-1, 3, isoprene, he adi ene- 1,5, CHghl orohut adi ene-1, 3,

2- met 1491 hept ene- 1, 3-cycl ohexyl butene- 1, 3, 3-di net hyl pent ene- 1,
styrened|V|nbeenzene vinyl acetate allyl alcohol, 1-nethylvinylacetate,

hese, the BtHehy HaBRRedRIEheN 'gnvt'aé‘ ]Sy BE et STV R R e
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cal gnd the term nal olefin nononers are especially typical. Oten the

ol ef gn pol yners are ‘poly(i sobutene)s. As indicated above, polyisobutenyl
subsffituents are pref- erably in conne®PiaRsesRa8I t he present invention.

These. pol ysi obut enyl polynmers nay be obtai ned by polyneri- zation of a C4
refipery str eainvehtioniig@hydirdoarbyd ARyl @PkeR{grddh ofBEL Bo, 3fentaBout BS) t abéit SPE, srslimed)3bout
wei ght and an 08, cart®o btoing.Fer cotuahintie hévein SSaEH ubstifliehtd ard Ruptébentd by teriiieta "l

wei ght i n the pr éssoteiabove, tppidabatyiating 8detits (&) usddyrrhaky thb daivatindsiohthia inventibr ape sublgituted
or boron trif|sveeiniciasids hdegatiyes theleot ithi¢ @se M peetdivedadplating ageant{A) cantble yep(asérddd by the
i's, greatersthemmu8% of the total repeat units) isobutene repeat units of
the configuration CH 55

[err] Typically, the hydrocarbyl-based substituent in the Q,a\r boxylic acid
acyl ating agent as used in the present 6 EP 0 289 52 i nvention is a
hydrocarbyl , al kyl or al kenY@rGIFRPAH about 30, hBArEHC a%ut 50, to about
500, sonet iffres about 300, car borcwteydy Forogonvenr epce hegein, such
subgtituents are represented by the indicia "hyd. " t€d above typi cal
acylfating agents (A) used in meking the derivatives Fzg S invention are
subsgtituted succinic acids or derivatives thereof. In thisocase, the
preferred geylating agent (A) can be represented by the 5 forrrul ae:

[erf] 15 SUch GuUCakiCaciicplati ¥defts e%%ﬂi,?mSﬁQ Eﬁ
mel fsi ¢ _anhydigg e,.mmi @mﬁﬂeﬁgfﬁw ﬁ% tessav @%E reac.
ol efin pol ynmehion fvoiveS maraly Wehting thd éL.ﬁzE‘&t%tJ :%EuF of these
thejreac- ti oRgimselodfis éﬁeﬁhymﬂﬁéibﬂﬂas&hﬁsaﬁ%d%ﬂ&&&% L&dmﬁraéo%%m
of a\t;gut 150 to about 200. M xtures of these pol ynmeric oI ef| ns, as well as
m xf bres of t e ALKARAL HERTIARY MONOAMMNES, g;l ycar boxylic acids can al so be
used. 20 THE ALKANOL TERTI ARY MONOAM NE (B) The am nes used in nmaking the
derjvatives of t1ne afinesasall ininfiking th Qerivativas bfetsl grésbit inENEGP4Tb BRGryhvibdiEine® Adving one
hydr oxyl gr oupydosdit gisab @érthahbculériatld Rawnaylup Yo 12(Taibon didnsC Flid3@ hydedxg gRoupsdn€Banded to an
hydr oxyl g#sou plkyl groap dtishihetain is oraliad td the aining bortiph ot tite mdidcaél Thetwd tefriaining substingetd borded
t he am ne por tdthatertiary arhiee niftdgercant kydrotdvbyl groups eacihaviigrege to 4 barbantatognst Usuigly thaw iill algo
the tertiary aedlkyomups:tmgibey can be dypicalkybaroupy pr ajieanigroupe witthonie alefinicbon Mixtugessf two or
car bon at ons. Mo ehthp gminea(B) can piso be used. The gmikes|canjbeyensesented by thefosnulann be
cycl oal kyl groups or al kenyl groups with one olefinic bond. Mxtures of two
or nore of®the am nes (B) can al so be d. The am nes can be represented
by the fornula: [err] 35 wherein each ~nd [err] are independently an
al kyl group of one to 4 carbon atons and 1[{lﬂ] QHS a straight or bran- ched
chain al kyl ene group of I to 4 carbon The N, N-di al kyl al kanol sm nes
W t hin the above forrrula are partlcula y preferred especrally t hose
wher ei n ed€h wﬁe e”d éone% g GHAGRY L%ELJ bt & bran-
I ower al kyl en &) '%}" ' sw fﬂg'a %B
bond. 40 Rﬁ]‘ﬁiﬁlyﬁ ealﬁy? d R1 is lower
al kanol am ne
N, N-di met hyl - pa *"ﬁ{d nP(bﬁ?ﬁ'ﬂﬁmétﬁW&r%%mt&@Sm
found that reastt z&w xyaayn m:%ﬂ%ﬁﬂn@ﬁatﬁ'&%ﬁﬁﬁﬂ
with a prefer mdnrdmgrteara&oré.ﬁ).e&aﬁwresar nap%hedres RInE(ARD GrBvidd awdié? Bl
Whi ch has  unugdéad Wich@dshublamigosd it stability amd Providb Bkt G wt¥GdtdrarRB bropéitie® inder extreme
t ol erance progmditidnes under extrenme conditions.

45 Now that a disclosure has been given with respect to both reactants (A) and reactants (B), a general des-

cription will be given of the reaction of (A) and (B). Although an extremely large number of reaction products

are possible, the present invention is only concemed with such reaction products wherein an internal salt is
formed. The formation of such internal salts will be described in further detail below.

so THE REACTION OF THE ACYLATING AGENT (A) WITH THE ALKANOL AMINE (B) TO FORM THE
NITROGEN-CONTAINING DERIVATIVE

The reaction of the acylating agent with the alkanol amine can be carried out at a temperature ranging from

about 30°C to the decompasition temperature of one or more of the reaction components and/or products. Typi-

s5 cally, it is carried out at a temperature in the range of about 50°C to about 150°C. The reaction is preferably
carried out under ester-forming conditions and the product thus formed is an ester/sait. As concerns the present
invention, this salt is either an internal salt involving residues of a molecule of acylating agent and of amine,
wherein one of the carboxyl groups becomes ionically bound to a nitrogen atom within the same group or an

7
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457 Row t hat a di scl osure has been given with respect to both reactants ‘
(A and reactants (B), a general des- ER0 280152281 Wi | | be given of the |
reaction of (A) and (B). Although an extrenely |arge nunber of reaction

products ar eexpsubialt whereih 18 ioRic 8B A dup isRHABA Wifha nih%gé?l'lh% whith SRbtpakl of tielsamé iciBeule.
reacti on progtrfedufes $REMnQittd imernal Bh®éxttial suftd dre Sifowh QbdVE FhspebifRiy a®foifiideqamf (s uch
i nt erhal  sal t'S Mbinirés oPaLyRIfBAGENEUAd/oFmiktures JF BikanBiimbie cdABb Q. GeRerdilylthe-dqaicaiénthatio
OF. THE ACYL Adfacyiatinyagdht to(afikndydrril fdrmied i8in¥verge Hdbolt0.6 Babolt3 dytikiiénisdEamine per equiv-
NI TROGEN- ££ONdiéhk dfichibosylic-licyldtiht Wientl e equdalehtiobéartdkylit Beylathagerit cantbe detenniinediby dividitge
al kanol am nee meleculacweight of the dcytatibg agint 8y thengirdedf cartoxyl tandjonsgT Hisicamasadlip bie detepningd
t o the deconfrosthd stuctutadormelaat the acylafingagent arempinicatly thfougtveelikeavaitiration procgdones Thus
and/ or pr odursuscinidgnbidridé Bas apzhvivalent weight ofdalf itsi realieculet weight. An equivplent af alkanoljamine jife
range of abomgualfeitsmjolecwiaraieight Pretermed eafivalent estiestof agylating agent (A} oceiming (B)cis in thedangg of
under estrer -gboytitiitgabout#c@.S-i ons and the product thus formed is an
ester/salt. AsUsusliithe agent{AendaninaRiars rqgatesiat dtamperaturg beley aboytd0QSC,qften in g absence

i nternal saldfaddfipedl salveidiivestsdues of a nol ecul e of acyl ating agent and of
am ne, wherein one of the carboxyl groups becones ionically bound to a

ni trogen at G¥PHfrantahregeatssane group or an 7 EP 0 289 522 Bl external
salt whef®in the ionic salt grg‘gﬁ) Is formed with_ a mtrogen atom |ch |s

not part of th‘é’"‘?é’?f’e‘f?%f’%"ﬁ"lﬂe 'HP@P'M@@"S% 514 ff
salts are shABAS E’{'P 9%‘,@" ’H?t “s t’:h
acylating a 'PE"‘ ? an g’( e
the eqU| yoal t nt (i A plus I T e"igO( | amin L %)?
range of abg n |va% h f ama 4 IS t

: UnltcF Bl il o ARO Y10 6 1B b ddi vl .a@n

t ,, "Elﬁf l'ggi‘ 12%, Sl « e, e ©
en
anh{

caroxylic a
be determ ngga li“

nunmber of cappQxi! an a?w‘éﬁﬂa 4dahts LA as tetrap-
structurgl E{Bbrﬂ;l&luéa d@gﬁﬂ o bB 1Bk thé)iupﬂgmrﬁdlﬁ;ff‘ ik @agh wel |- known
titration procg bmﬂépple;ﬂ afkartarhihdd! (6) @R QorHiA dHFto BBttt i%aﬁﬂh‘ht&ﬁé SiatincRab Bithar?)f
hal f its nDLeGhdad’ aMf tetlily. alkdhof AMinds (8! eﬂgnoﬂahﬁfﬂ ldi-@/BloP&hol)-amRél URIN-di(@-hidrdiy
ol ecul ar  Wethgyaihyl Binife £2- 3 Bnd iRy Ribinol aminb ©and Heir orbndtty  Hamaie&, N(2-Kylloxyethyl)ani
am ne (B) i finelafid frieMarioPdhgife. Phe sbpplentdnflidikahol hmines @ 0sikilyWilcbene ddmrd dminels Bthe for-
agent (Ap amtaanmi ne (B) are reacted at a tenperature bel ow about 100C,

often in the absence of additional sol \wRINNREOHIENTS. Suppl enental reagents
15 Wi | e t hehendioReand Bgars pdrb thdeypydemtly semciadifeont hytrdgenaslkyl, alkenyicliydiokd) alkyl,@nd ydroxyl
onl y necessaikepylaod Rgis straightay branchad chainraikylese. Psualiyctitand R, wiheach independentlybe bytineden g
t he deri vat énawer aiifyl and Rswill baicwer albyigne; Ethangl apineristesproiallytprefermed, O coutsetwhgnigiejopmore
ment al  cdr beupplemental giuingt dmings {R)cae prese@) theyrwill ke differdnbithan thexalkane! tgrigyy meneamines (A).
present. | tinjother weirds; bigraprovise thet(R) is axclusief (Mhe (A) agents and (B) amines be
present in si danoted ehoye, tha avrplementaliapyiatingieaants (G end/eramines(D) sap| respostively. constitig g,
acyl ating 2%more the up to@pout S0(moiplpe of the Sotyl @lyjating 4oant ot amiea:present %'I"E‘)“% Rixtugegome-
t ot al am neﬂquﬂeyare@et)mmsst 2liBpd thepevlatinga@gent () prd allandl enine @) #rg tha gelyevietiop aa?m

am ne (B Pregent.y i cal supplemental acylatin agent s (C inclu
fatty acids of’%“f"&‘%&“@%@f‘?%ﬂeﬁ %mmggnﬁrm iy eh°s'r o fopl i) "as
and the wel¥¢ %

tal | ow aci oY 4% “&rprm&asage '"a'm’ ﬁgls'r'? R%B“L “v?F?ﬁH ptdhe sRef W"a %ﬂ”'a“ﬁ‘a
aIkenyIJ§UCC|n|c acid acyl ating agents such as tetrap- 25 ropenyl succinic
anhydri de CWLE be included in the suppl enental acylating agent cl ass.
Typi cal suppl enmental aI kanol am nes (D) can contain up to about 26 carbon

atonms and i nchygde, g .ﬂxl-.Kﬁw&H gém&gwﬂrwelght
et hanol am qu%he J.QQ ﬁf ﬁ% "Ezf E %vaﬂ. lpar B diéthyi
2-, 3- 3pd dndh @m?.eaad.m &t Jmmaoﬁﬁtd Qi educt e a viecous,
N(2 hydr oXy&dah hted .duia%t dipbiauf? am ne. The suppl enental al kanol
amnes (D) us wﬁd prisuéd of éxéeenemn 8 adiied & aa‘me?a 8il 6 iublidding vitbasity>R an Bbiduat of about 0.5
to about 3 parts by weight of reaction product per 100 parts by weight of oil, which oil contains about 5 parts

by weight or less of water as a contaminant. Additional compounds can and generally are added to improve
55  various performance properties of the desired functional fluid or fubricating compaosition.
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¥ i
[err]’wherei n [err] and R2 are each independently sel ected from hydrogen,
al kyl ,1 al kenyl, hydroxyl al kyl, and hydr ;(g#ﬂ?alﬁégﬂnyl and [err] is straight
or branched chain al kyl ene. Usually [err? 5 i each i ndependently be
hydrogen or lower alkyl and R3 will be |ower alkylene. Ethanol am ne is
especwal ly pref course, when one or nore 35 supplenental al kanol
am nes (D) are present they will be different than the al kanol tertiary
nonoamni nes (A). “WH@W&%"Q ‘PT"‘P'SE"a'“ﬂ?GW%@’{“N&'P" !9}" Systera ot9 M@'ﬂ"f"”m the
(A). As noted a?‘ﬁ‘%""} e water fisingiagent ob Exampte A should
(D) can, respec ?WF?"’EB’H Haid 5"%:" ""'P'?P&PP’G W@Hﬁﬂﬁ"‘@ﬁf%l"‘é’% of the

t ot al acyl at i ngmﬁ’&éﬂ am ne present in the reaction mxture. Sonme- tines

t hey are not pr all and the acyl ating agent (A) and al kanol ami ne

(B) are the onl y al% J'& a}g@ i@‘ﬁhgb%dpéeg& Jm he eqll Leoamdqgsdaltuﬁh stirring,
speci fic exagpl gy dd 1%9.@ aRQof%ethQ S %g]edtate mure for gn edditona
phosphor us-freegg $5de tr H?‘ ,r:m gnﬁms our
and percent agesa@rogo, gagqm& ed 0 the con- trary an

al | tenperatures Fh&whtdr &aﬁoeﬁﬁof%.ﬁwé carfte uséumﬁnm&?mtﬁwwmw £)Sadding about

speciffi cation 281§l oHPBR BOGrts byirdight of the réathdr prddud toldbodt 166154rE By Whight of'd!iracdPfididwhich

of a jpol y(i sabmm;smaﬂmedpwbgw%mammme (having a nol ecul ar
wei ght of 1,120) heated in a resin kettle with stirring to about [err]

sl oWy add overExampag2hour peri dd 468 parts of diethyl 50 ethanol am ne.
Continue heating for an additional hour at about [err]. The desired

reacti on product Addthe watertderance ik ofdixamibe B torthet ydrawid fidid of @i hgidrautiic systermof a machine whose
t enper at ur e 20 Thiydrguligeystam imgonBiminated eboltt &5ka aliwat 1:Qiwith dartsby weighit efemtet. Thsi wateofix of Example
| ubr Nat i ng vi sk¥wlid he addediin an amoumt of @boutif,4 terabout 3 parts baiweight per 100 parts bip weightioffiydraulic
of reaction prd¥det per 100 parts by weight of oil, which oil contains

about 5 parts by weight or less of water as a contam nant. Additional
conmpounds can aéwg&géral |y are added to inprove 55 various perfornance

properties & the deS| red funct| onal fluid or lubricati ng corrp03|t| o
of ‘t"h%’%‘t'@ of 'F’f"i!'?'ﬁ cprmpoynd of

EP 0 289 522 B mm 3%]9

the functional '“w X :g; byt"ﬁ@h‘qumcﬂ’ i &PT”S‘?“‘“’
wei ght of wat er® Tﬁﬂg!ﬁ'ﬁ' yeras 4 e id. The water fixing

agent of EX%JTP'MEEEEU' d _5 be added in an ermunt of 0.1 to 0.5 parts by

wei ght per y weight of tractor fluid. EXAMPLE B To a charge of

6,720 parts of thgy it Gbid} SrefSedty a0k bBu:%o%@m g{lﬁﬁigﬁﬂ? calcium
[err] with stirgyfiigte Pcomﬁolﬁm@q matr Wit ofdithio ate; 1ercBit bl §ei epoxlde,
et hanol ami ne. pki%@:%%} t 474 Faé?iﬁéiéi rﬁyd?ih&ﬁhﬂ&ﬁ‘er £0,02 Berdétl St damgent
[err] Then g Ods¥olvadtht R&ﬁ'r forTRIAEA cOiNd KalincRBdditthe e\shtad.ctsmrmxwam.my
[err] for a fi Radjecthdo &iNbree Afilidnded Mbiudiny dahtaihaliBn it kDAt 2 &S 46y weighBst Wer. inl drder @ fix
product. The wakeonthfingté e adl aboufd.1 spad tﬁ wRightFith® Eonpaérd of ExafmPle® t r act or
fluids of the invention by adding about 0.1 to about 5.0 parts by wei ght of
the(reaction peExgMeLE$ 0 about 100 parts by wei ght of a tractor fluid which
15 ¢CTontain® a total of. about 5.0 parts by weight or |ess of water. EXAMPLE
2 Add the water tRrbmwesforetidnabiuid fomiutationtiyeddhgi2by wéight éfatiovesbhsed caidium siiifarhte saltcomplex;
hydr aul i ¢ syst @menoént by weightrf mzincdithiopbospBaténtyesited with tiphenyipheaphites0. Sreroestibyveight of@ borated
about 0.5 to alepaxide;R2 pdrogitibyweight of 9 stytenedmalejbanhydridedimprover] iyl 0,02 percdnit iy wefght of a silicon
Exanpl e B shoulatti-lsemingrgect disppivad inhydseratbori. Treab this fgmulation witit 25t oBthpeampaung of Example
wei ght per 400 A#af add tpg hydmulicsystern thys erpyviding 236 by eight of coniminapt water.

EXAMPLE 6

A functional fluid could be prepared by adding 1.5 percent by weight of an overbased calcium sulfonate

50 salt complex; and 1.5 percent by weight of a zinc dithiophosphate treated with an olefin; 0.5 percent by weight
of a borated epoxide; 2 percent by weight of a styrene/maleic anhydride VI improver; and 0.02 percent by weight
of a silicon anti-foaming agent dissolved in hydrocarbon oil. Add the formulation to a system containing con-
taminate water in an amount of about 2% by weight along with about 0.1 to 3.0 parts by weight of the compound
of Example B.

55 Inexamples 4, 5 and 6 above, some variation is possible with respect to what each of the actual components
will be, e.g. an overbased calcium suifonate salt complex might be a calcium sulfonate complex which has been
overbased with a calcium compound and then treated with polyisobutylene succinic acid or anhydride having
a molecular weight in the range of from about 700 to about 5,000. The zinc dithiophosphate component might
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25" Add b. 15 parts by weight of the conpound of Exanple A and 0.15 parts by 1
wei ght of the conpound of Exanple B %& a tractor fluid, (anmpbunts are in |
terms of per 100 parts by wei ght of 9289522 B i d) where the tractor system
i ncludes 2 parts by weight of water as a contam nant. 30 EXAMPLE 4 A
tragtor fl ubeiamixyre ptaincaaltsnd pis(Zethyihexybdibidplivgpratidind g-stopibexyl crbguyic agid trépjed with
wei ght of afipkemdphesehite. Toigisalt is preferably combined with & stoichiprhetric excesp efizincite.. e saltis prat
of di t hi oph®@pinemeezinced ipelydingaboubl;2 tnabayht.4 eisichionistric aquivdlentpefiingl dhe o ide may
wei ght of sb8/f emdychelitained ag A el pidbe reagiem ofciotimaridonith 1. 3rppxiderrontaiping aayhts cafbon
silicon &nt pomgThe feguiiations:of Examples, .\ Aad B may indkdecatiien eampenents depanding ynopthe desired,
coul d be i neMdugedhe actya, gpegifichamical corapaupdysed for each ptihe ensential gompREpRls, fheir amounts,
subj ect ed tﬁ"éﬁ“?%?t%aqdf'??ﬂm%'s‘e'ﬁ"?ﬂﬁﬂmeﬁ ehyithone skiled 'bﬁ‘?ﬁ‘t‘ﬁ"‘&%wnﬂ“’ﬁ@c Og
by wei ght ofeayifements ofithe functinapl fiuid being produced: Marjationsin-the.ampuypia and,the, y"'ﬁi’ typey

5 parts by WQ cogponest wil bl?ﬂﬂ)‘{ﬂ‘?l? By thops, of ptinary kil indhg, pst ypop conyider theig needs
functi of@l #ndg@rending ofthe preseptdesiPionyi ng 2 by wei ghtof an overbased cal ci um
sul f onat e zwpex 2 percent by weight ofa zinc dithiophosphate treated

with triph hite; 0.5 percent bywei ght of a borated epoxide; 2 :
t b f |

per cont by el gm% H{?o% S BREbTRL 5}93’:9'%%{" okl % .ow.%%&spg,g% :

oil- Tréal ks éug o w&% %b%g ‘io m ‘Eﬂm m ol

a

EXAVPLE 6 /Ay, ‘)%m |I|? ﬁg hé 8 Bhcdhesd y eﬂ%tﬂ-a ﬁmgﬂf& he@’orl in |

wei Ght of iy ?a%a ﬁomp%rgim%e&?mm [ 0 B TP rletsd RCARH

by wei gbf Qe sdded t8fh {BeMRN & actine @Rd Bits Mbjebtedid alVeRde| cBrditidnsdindhiiing @Btarily
wei gbt of  gatiswith @b uea)@wad@ma bPRE o Rtbr. Pile Wikt EdtanfilantRabbe)fix6d 5/ thePddaitién of about

anhydri de \d1 bg@g&\@mmoﬂp&adwﬁ@mkby wei ght of a silicon anti-foam ng
agent dissolved in hydrocarbon oil. Add the'forrmulation to a system

cont ai ni ng EXAMPLE anmi nate water in an amount of about 2% by wei ght al ong
with abesut 0.1 to 3.0 parts by weight of the conmpound of Exanple B. 55 In
exanpl es 4,5 Hwdofcentiats/of EXAMPIE X/aay et praparet andomiged th i eninatal ¢il in @rsqnamint of about s
each of t heedstfcaicentmtsypen 0t marts\of dil, the oil eantpiningrabeut .25 agrtscby oveighi aof thesainpaund ple
sal t conpl EXANPYEB. Thehyiraglid figidisadded 6 a ysitaglicaysterh end subiecteld iadverbeconditops ingudingd
wi th a cal @bewt.0%bp wti cehtamirdntwates. t r eat ed wit h pol yi sobut yl ene succinic acid
or anhy#¥ri de Thewreaent iavantiindiasesn diggidsedhand desciitied herein aad whtit i heligyediig e prefpmesl embo-
about 5, 00@imenisthepeiofs HowhiverYaggsienssmaynceur todhnse skiled inthegrt upay reading the gresqnbdisplopurgy]
be a m xt ure of zinc salts of bis(2-ethyl hexyl)dithiophosphate and

2-ethyl hexyl carboxylic acid treated with triphenyl phosphite. This salt is
pr ef er abl y%ﬁ'ﬁr ned with a stoichionetric excess of zinc, i.e.. the salt is
pref efabl y over Zi nced |ncI ud| n about 1.2 to,about 1 4 sto goqg‘é gng

equi val ent s, of-Agefhed of fppo ‘58“‘3 P?Sg‘slcf’c
result of %’swe%ret'r‘ew tB‘F"‘bBrr‘ i BTFE?WP'FW °'epr?6 'H"feﬁ 'I’ng‘ 1 ﬂ?
carbon 5 The f Iatr ons _of rmogs (g 0 4 TR Yod

w anam n a
COWWG ts %Qg%mg m i hef tr#%ﬁ-con i ng I s-Héeda Wiﬁ ﬁ-al
compoun 3@ °ﬁ e|r anmounts, as wel
as other a ac |ve em caI M be chosen by t hose skil I ed in the
art dependi ng upon the specrfrc requi renents of the functional fluid being
produced. Variations ip the unts and the actyal specgidic type of

. i

chem cajy; conponent wil§ be de u0| bl e by those o ordingty skill in the art

upon consi deration of h@é 10 and a read _%2%1 esent

description. EXAVPL An add |t ve concentr at be prepared by
y W_:l 2

conbi ni ng togetger the fo iZ)V\A ng: 48.00%b

R
{ |
%0 c-ol8-Rr> c-c® BORIN-R3
| e\, ll a
0 R OH o)
(1) . (1I)

85

wherein n is 0 or 1; R is a polyisobutenyl moiety containing 50 to 400 carbon atoms, R! is an alkylene moiety
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15 the reaction productof isobutyl, amyl alcohol dlthrophosph
nmet hyl acryl ate and propyI ene oxide; 33.6%by w of a C, nono- mm‘:ﬂ“ I Hm”n“l
al kyl at ed di phenyl am ne; = 20. 52% by ERt0 288 52281 r eact i on pr oduct [gropy ene
tetramersuccinic acid and propyl ene oxide; 0.40% bywt of tolytriazol; 0.56%

bywt pol y oy al ixtuRte zife et of fid(2ethyiRdxdh)ddlophesinity ald 2-Shiinea{ leaBbilylic azmreaéd iwithve
concent r atufpheryiphésphits. N SR ELIdaE bly\b&r}bm@d Wit 24t8ikhidmletrS ke B3t izic, Q.6 ), the BalEis pref-
anount of emlbydierQinfediitiudiRgatioutd. N sbobt 1)staidhioMBINE equit@énts\dd ind) Tfid boralld epdxide imay
The resul bk aprddi@dbRidedad a @EUR df eteatfons? barddeid with 1,2/2poxie dbtalhihg atbySteaiatboh a
machi ne amathmis/The fambiatons efExarmplastly 6 aRds Mayiddilde@her domponants dépending updh the dedined N
w t h aboukenduse. The aztuelisbecifitciamicst conipounaiuesd forldach taliecissentidl canmponentd, thein amiaats,
fixed by téweliaddintriadditionl activectemitals wil be Shogeniby thodeskildd inthe dridependingunen the egecific
Exanpl e AreghireideRtsaf e Ribctibint fudpairgrradated. VeriatoXs\nfisEamsummgndike gatuahspecifit typech!
added t o shemicabeomripoment will he devlucible byithossf of atvimary skill P3hepaxtrupan cdnsideration of theit eeeder
100 patot sand a mading of the peesént desarintiemi ng about 0. 25 parts by wei ght of the
conpound of EXAMPLE B. The hydraulic fluid is added to a hydraulic system
and subj eEXAMPYEY adver se conditions including about 1.0% by wt contam nant

water. 30 The present invention has been disclosed and described o
herei n and \ifaddilive cgadenteaiaRnckage giay be Rreraredy cephining tﬁﬁef?éh‘f‘smf' 68(‘00 %er, .i
vari at’Fong‘efP&?'%E'@G‘fc"{f 8°'i“ﬁ’b§@y'§'ﬁ?'l° déﬂ°?“ﬁsﬂhﬂ@a&'f"tm ?é ;
di scl osurgu%'gra‘lmmﬁewm' gf;xl?nﬁ hei‘ 'B’v?(h %t 1{:‘:";:: ;
propertie Ity
and havi ngg)dﬂﬁ@ @rbﬁwﬁdge'\t@’ £h ' e'al °' m' {‘:23:
MIght of t8 eand us sui% vgﬁ% d‘?‘[a r'rq tdini 2
anoynt Ofn:ga n\:ih toa atIot]

oil, the ya ;,§E F g antroe contalnln
phosphorus xy I C acr er|- vatrve conpound represented by

forrrula(é,QAmglaor (I1): [err] 55 wherein n Is 0 or 1, Ris a i
pol yi spbutenyf—Tmi ety containing 50 to 400 carbon atons, [err] is an

al Kyl ene nDirgd donddhtrate of EXAMPLES nrg Be Brbpted shd/duddd\is Emﬁéra?dnlﬂﬁan’iéﬁohﬁt oPfibout 1.25

bi s(2- et hnahth 8Xabhddhirkth beria0 paviadr il andloillcortailing BBOGY .25 Bt B¥ Weight ofthe Goinpanad efd
Wi th tri pheMALEBO B Nydrbulic filid & aédél to d Hyddatirfspstenband sGtjutiet Rexdversd donditions including
st oi chi orabbiti10%YGRSEn@minddtdater.i . €., the salt is pref- erably over-zinced

i ncl uds Ng alpegresbntdnvestion s bibenldiséliosddaind tescrived lidrdin an whatdsl belivved to be prefarcad efbe-
bor at ed afirnetitatRersoi\Hdaeved, viiriatichs @riay olaisetb thesk skiledbin the sttilidon efadindithe presant disslosyre.
boric acid with 1, 2-epoxi de contai ni ng ‘about 16 carbon 5 atons. The
formul ati ons of Exanples 4, 5 and 6 may include other conmponents dependi ng
upon t he Glemsr ed end use. The actual specific chem cal conpound used for
each ef the essential conponents, their anounts, as well as otheradditional
active chenf danehagiof imptyeingthe watpr t@yfal!qw@ée@ﬁqf # fpctipnel fluidcomprising gR At Hrg‘cﬁ n

t he speciviscesity aeflitaviagthetein Gt toiSnans Bh\!%'ﬁ't&ﬁh‘?’at?'lpa’ ‘r?%@?ﬂg“p mrewomp ing th
Vari ati or#ePBaf:t he anounts and the actual specif L f
conpment  wi |8ddipga watgrfeiprEnee fsyn T%@é"* %mm s’?é%/rFPaﬁeﬁ ‘g i ;l'ﬁﬁ“
consi tfer 39 ?S'n‘hﬁWa‘PHE'F’P“‘i‘fééB’s"gl@theﬁgg de ”'5’38?‘??6‘3 9 PHESPRP U Ca Ry T 1P

cription.
EXAVPLE 7atiys camenund {rareaestddx famia Y&y be prepared by conbi ning
together the follow ng: 48.00% by wt of 15 the reaction product of
i sobutyl, anyl alcohol dithiophosphoricacid, methylacrydate and propyl ene
oxi de; 33. 6% by wt of a C, no- and-di para al Kyl at edl | phenyl am ne; 20.52%

b vvt“of t he reactrorlr| r oqudt ropyl ene
Y p-nq-n—fj Propy c-o-r!-ym-g3

' . @
® R R“E - i
—olBy-r° c-o° HORMN-R’
8\E\ , Il a

R70H o] _
Iy (II)

o=0

wherein n is 0 or 1; R is a polyisobutenyl moiety containing 50 to 400 carbon atoms, R! is an alkylene moiety
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tetrfmersuccinic acid and propyl ene oxide; 0.40% by wtoftol yt
bywt pol yoxyal kyl ene*demnul si fier and 14. gﬁ#ﬁ@/ wt _diluent oil. ”mumu"lﬂﬂm”m
concentrate can then be .conbined with a 5284, synthetic ofl ¢ntan® s
amount of about 0.5 to about 2 parts by wt conc. per 100 parts by wt oil.
The resul ting f’?’@%\'ﬂ"&l’ 9 farkon gtomp; apd Biend B@@d@eeﬂdﬁvmmmﬂy‘@ﬁmtﬂi@%}%‘t%ﬂm&
a machine and £ fogm’pﬁ’: cted to adverse conditions including contam -

golllt 8

VP

nation with ab °§'B§9UP'°T Ry togsperse inie aifso agtedix the watpr apdtheraby mprpie theygter
be fixed by_th 0,1.to 5 parts by wt of the corrpoggaﬂg”om

Exanpl e A. "&’ggé%ﬂgggyaﬁ:% @%PEE"‘?’ r'f‘rﬁfd‘f?g Anapar

100 pare"of ot trata il nmre%wmbw@gewﬁ%@ Rin R ST oo

conpound of E J‘ method psed IR‘HAI{ p?ethbl ll{‘l§lh 19 Eg chr waldge‘ﬁ'ygf} dnflint in

and subj ectgd (g 34y 6frof 0208k whi ﬁ gg, _ %%p e - contam nant

Mot 61 1 and whatos e S i
t

variations naywQGsre tﬁ&wit&@éi&ar?ek bl ﬂﬁbsloﬂmt B&np%&&nummmw&%ﬁt&niﬁ&@h&EMe ca:

di scl osure. d mmaaid&mﬁeemphm,@‘mbmmmaumdmmr t ol erance

properties ®f a functional fluid conprising an oil of lubricating viscosity
and-having therein 0.1 to 5 par{\s by wei ght of water per 100 parts by

wei ght of oil, conprisingdghe st of : adding a wager tolg?ance fix in an
anount of 0.1 to 5 parts fhy wei gl]t based on 100 parjys by, wei gh&) of 40 the
oil, the water tol erance ..>9 J}g.g the form of acno.tn nt ai Qi ng,
pho;u-porus-i’free car boxyl C acj der| - vative conpgund represented,b

for a (1) and/orR( [err ereln nisg® - Rls a onlnabu enyl

noi ety containing 50 to 400 rb n atons, [err] i | kyljene frbl ejy 10
EP 0 289 522 Bl containin arBbon atofs; an and REORr#-R
i ndependent |y al kyl noi et e9 &o al ning 1 to 4 car bn atoms} and all i ng

the water bl erance fix t®© dlsper%% the oil so & to fix\the watgr and
thereby Inprove the water tol{&ance prfgperties of the fI{RH\5 2. A
method as clainmed in claim1l1, wherein/the water tolerance fix is added in
an amount of fromO0.1 to 1.0 parts by wei ght based on 100 parts by wei ght
of the oil 5, 3. A nethod as clained in any preceding claim wherien [err] is

an et hyl end MQitalelr n l@&gr £R @J&ly@gbtﬂnﬁ nﬁﬁe@ﬁnnﬂh@@d t§§00 Grbort atihs, ROE afSikyle emouety
claimed in an%:o&ﬁﬁﬁ& 8 Sarfd kcf?s S’hf‘dnBR fdenty3lii midldfids tafmdgﬁt nbt&ns.
an amount in Idiq Wh&eih ﬁQG&nﬁB& [cBhthifls &1 1B rts5oy 5&%@%% 00 barR 3y Reigi B oh
parts by wei ght @fa dofosibn as chimediintikish 5 Warein Rt dia eﬁﬂ&ﬁﬁ%ﬁeﬁy'éﬂﬂRﬂmhﬁbMan%yl
maj or armusht Ofmoiety, @hd thédarblokhé é&@&eh@vd/doﬁmﬁﬁﬁd Is\presdtit  an BmalNDd! 01 td 015 pdie by WéighEper
of from 0.1 tciodpsidiby weilhi ot @int based on 100 parts by weight of the oil,
t he amount being effective to inprove the water tol erance properties of t he
conposition, of a nitrogen-containing, phosphorus-free car- boxylic acid
der iQ//at | ve corfmtantehspdichesented by fornula (1) and/or (I11): 15 [err] 30
40
1. Verfahren zur Verbesserung der Wassertoleranzeigenschaften einer funktionellen Fliissigkeit, die ein
O! mit Schmierviskositét und 0,1 bis 5 Gew.-Teile Wasser pro 100 Gew.-Teile Oi enthilt, das die folgenden
Schritte umfat:
Zugabe eines Mittels zur Erhaltung der Wassertoleranz in einer Menge von 0,1 bis 5 Gew.-Teilen, bezo-
45  gen auf 100 Gew.-Teile des Ols, wobei das Mittel zur Erhaltung der Wassertoleranz in Form einer Stickstoff
enthaltenden, phosphorfreien Carbonséurederivatverbindung der Formel (I} und/oder (l1):

55

1"
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whér ei rii n'i s Oor 1; Ris a polyisobutenyl noiety containing 5
carbon atons, [err] is an alkylene noiety containing 1 to 4 ca "m'm@m"""“””m
and R2 and R3 are independently al kylepw@sesizasy containing 1 to 4 ca

atonms, and wherein the conposition contains 0.1 to 5 parts by wei ght of
Wat%h per 100 parts by weight of oil. 6. A conposition as claimed in claim
e

rein [err] |Is an ethylene iety, and R2 and [err] jare each an ethyl
35 noiety, and the carbogylic a%| d derivative con’?)ound RS present in an
amount of 0.1 to 0.5 par s b t per 100 partls ]_vvél ghy of the oil.
Pat ent angprfiche 40 1. re'\'f' ur Verbesser é% -NE=R
Wassertol eranzei ggnsc fte ner funktionglle F|fISSI8k it,,Bi4q sin 61
mt Schmi ervi sk05|t—'t"—und b| s 5 Gew. -Teil e |Wasser pr 100%Gewl - Tei l e 61

Ge
enthAl t, das dlefolg h.r3tte unf aft Zugawsa_gBnes &
Er hal tung der \Wassert ol qF 1\n ei ngr Menge von § bi s W. afe | en,
bezo- 4510 gen auf 100 Ggyw. -\Tei I'qy 61s, wobei gas Mtt zur Erfhal t ung
der Wassertoleranz in Form¢aiyner Stijckat of f ent haltend;-m phosphprfreien

Car bonsAur eder i vat ver bi ndung der Fogfel (1) undloder (I1)\ 50 5 522~ ~

~ o~ 1111 11D litl OiD 11118111 1111 EP O 289 522 8t

c L M SO 2 0 R s

<~~~- 0-R -NR3 X CO.RNE-R3 0 R 10l 6 3f\ 1Q
-(1). vorliegt; wobei n den Wert 0 oder 1\aufweist; und R gine Potyisgtgtemqh it SO bigsg AR ohjengiefigtomen

Vert O oder PREHPILEY eine Alkyleneinheitmis 1 bigg Kahlopsieftatompn iaf v BF ¢ Wﬁ"ﬂ‘ﬂme‘"a“de"”k\"’
Kohl enst of | &P L bis 4 5?’!"’("3‘°¢Gt°"l9f'ﬁ'éd Ayl enei nhejt mit él
Kohl enst of f aek niag % Mitists 224 Eiﬂﬂ%ﬁﬂ%aﬂ Wﬁﬁﬂﬁﬁfrﬂfg‘r IW“““é’PﬁH@Fi‘ﬁn

m t \L bi% ﬁgﬁ'e?f'?ﬁ?’" s Mitels 0z1ur
e e

2. Verfahreg, n'% praen=t 85’% 'i\?P‘E‘f'?eer kel %ﬁrqﬁgf‘s&"d %"9ﬁp

Wasser t er an’;il \}ega ggh JV=Y V %gmas J r%ﬂ,af?ue S} W;neégz
Gew. - Tei'le f Jnn %ﬁ edgrewh 0 bls le |

Ansproct | e, °f"§ 1S Lme n’mEvFv
sind. 25 kosu BQ«@E oﬁb'? ﬁb T\AiPJnS ‘2 Pfdul&&%ob\m Rhen
Mttel zur X Jskﬁ?ﬁhg ‘31" w Mrgn &R&feh QeruBm ﬁg mesﬁﬁ fs€ blﬁ&} St‘l@@toﬁe 3

bi s 0, 5 s Vhaiten@én, BhospHofreiad Sarbensk vataiinddril 4i€ ditch dleHORREP BERaber d: S
Funktionel I e Flsissigkel tszusamrenset zung, enthalt nnd si ne groere I\/Enge

sines 151s mt Schm ervis- kositat; und sine Menge i mBereich von 0,1 bis 5
Gew. - Tei | en, bezogen aufg 100 Geg\%/ -Tel le 01, wobei die p\?enge zur
Verbesserung der Wasser tibl er niei genschaften dell zus nhen§etzung W r ksam

ist, eimer Stickstoff -N-Ral t enden, phosfhBrireiiER
Car bonsi ur eder i vat ver bf ndun 2 di e durch di e Fdrrnel (19 und/ Qd r (11): O
RO2 R — H2 35 R
| L~o~al _- 33 3C l& uc OI?, 1 R cl1R CO
O R\dargsstellt wrd, \Mﬁo En\den rt 0 odor 1|[aufvvm p'R
Pol yi so#ut enyl ei nheit mg B30 brg 1480 Koh- o]
(I} (1I)
- n
5

dargestellt wird, wobei n den Wert 0 oder 1 aufweist; R eine Polyisobutenyleinheit mit 50 bis 400 Koh-
lenstoffatomen darstelit, R? eine Alkyleneinheit mit 1 bis 4 Kohlenstoffatomen ist, und R2 und R' unabhéngig
voneinander Alkyleinheiten mit 1 bis 4 Kohlenstoffatomen sind und wobei die Zusammensetzung 0,1 bis 5
Gew.-Teile Wasser pro 100 Gew.-Teile Ol enthalt.
50 6. Zusammensetzung nach Anspruch 5, wobei R1 eine Ethyleneinheit darstelit, R2 und R! jeweils eine Ethyl-
einheit bedeuten und die Carbonsdurederivatverbindung in einer Menge von 0,1 bis 0,5 Gew.-Teile pro 100
Gew.-Teile Ol vorliegt.

55 Revendications

1. Procédé d’amélioration des propriétés de tolérance a I'eau d'un fluide fonctionnel comprenant une huile
de viscosité lubrifiante et renfermant 0,1 & 5 parties en poids d'eau pour 100 parties en poids d'huile, compre-
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3 E
Ienstoffatornen darstellt, Rlseine Al kylineinheit mit 1 bis 4
Kohl enstof fatornen ist, und R2 und Rl unabhang4g vonsi nander Al MHWHQH",””I
mt 1 bit 4 Kohl enstoffatonen sind und vEms289dZBYUSanmENSeEt zung
Gew. - Teil e Waster pro 100 Gew.-Teile tl enthalt. 50 6. Zusarnnensetzung
nach Anspruch Spantieb tapds quichimtdrt 41y ensi nheit darsteilt, R2 und Rl jeweils
sins Ethyl - einheit sjhfsten fissfeut détolérafce @b A0 8 faEH mihsﬁmrehlpawnoo p&tiidsdA poids
Mengs von 0, 1 bderndiieble focitéur detblérénch ﬁﬂeallQDpr@Went-E&lshﬁom d"iR EdripBe@idérive @'un acide carboxy-
Revendl cat | ons lgue Broncd @hdbpltidileprosentsiparla Resulell) @fdui(pt:€s de tol erance a
| "eau d'un féuids fonctionned cunprenant une huile de viscosite [ubrifiante
it renfermant 0.1 a 5 pgrties ig2 poids d' eau pour 100 papties engpoids
d" huile, conpre- 12 M)E ~ ~ ~ p~~~M EP 0 289 522 BI
*¢ L 11 s nant |ea 6t pespg rcon5|stent a: ajouter "flxat eu} de
tol 6rance A |'eau, AT eB-R® A 5 parties en poml-s—-peuk—ll’eeﬂbb-&m ies en
poids de |'Hfile, I9 fixabtur de tolerance a reau as jpr6sent ant ®ous | a
forms d' un conpgs6 drivé d' anci ds carboxy- Ilqtke azot 6 non phospho,{z

)

repr 6sente par ﬁz; fdrmul e ( et/au (I1l1): 5 0

R2 | | I

1--113 .C R -1 -R3 16L__c_o@ HORIN_
2 R /-R2 R

R2 /

C-O HOH 1.R 200 obl(I ¥Hjul ou ogal A 1; R ea9 un gddupenent

pol yi sobut enyl e contenant 50 A 400 tones de car bons est un grouponent

al kyl ene coggenant 1 A 4 atones deCarbone; et R2 et R3 sont

i nd ndament, des groups- nents al kyle contenant | A 4 atorres de carbone;

et 25 | ai chm6t duPoul dgXIALER bst dR grbPeMér PAfisobutbnyiddntérfanto & BEU didhhesdd Babone, R! est
| hui | e de mani aih@mepéme\sed:kylenemtea&mNaamneaeeaam&tea&mz B3 sit, Mk FunGfinntbnt, des groupe-
tol erance A | asntsGhikyib botitehant 124 dins @élearswad;eh | a revendi catbon 1, dans

| equel | e fixat eur ldksertlefiatebndstolérahce ddbaucsd idispgrees tihs Ahuile dEmanietkea fikedl'adu dt aaméliorer
partie en pol dsinsides prdptiStégpder thlsrascediteqaaiudigidele | Mhuils. 3. Procede sel on

| " une quel conque 2@gocéddsetod laceendicationt; dans dauel ls Sxatalin destoléraape 8 i'edR estsajputédmaison de 0,1
groupenent 30 aohhpetieren peids fRREr W0 pRBeseomoideided’hgjleoupenent s 6t hyl e. 4. Procodo
sel on | ' une quel cHiteréddéiseion'unecayelvangyd dem gev tise précdsientefa dians Jegupl, Bl est un groupement
fixateur de olédwianre RAeyRisant desgrouppmantséthyle. une quantite conprise dans |e
domai ne de 0,2 A # Ppcpdé selop I'ung queleanque siss revendioations Rrécédentas, dans laauelje foyatey de; tplérance
5. Conposi ti on &8y qstaienté e AvasHA SamRtiEm s e R ARTing Ao 2 A it kartieen R%!j’-‘e‘tﬁ'f‘"e‘%"%ﬁ‘@""
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ol n est nul ou égal & 1; R est un groupement polyisobutényle contenant 50 & 400 atomes de carbone, R est
un groupement alkyléne contenant 1 & 4 atomes de carbone; et R2 et R3 sont, indépendamment, des groupe-
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