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i nventi Qctaft® ,ep,ese;ﬁgggyema witgtehuRspect s of the invention will becone
clear to those skilled in the art upon the readi ng and understandi ng of the

specification. In accordance with the invention, there is provided a

coupl ed pol yam ne corrpos gk Rﬁ vew,' froma hy carbyl polynitrile and a
pol yam ne reactant wher el n s B ocar byl pol yHi4rile is capabl e of a
.cyclisgation reaction with | d poI yam ne reactant to form said coupl ed

pol yam ne; wherein said pol yam ne




50 redctant is represented by the followng fornula: [ERR] 2 EP 0 302
889 Bl wherein each [err] is independently hydrogen or hydrocarbyl; R4 is
hydr ogen, al kyl or [-err], wherein %@6%2“@9@\4 kyl ene of 1 to 10 car bon
atons, [err] is Hor alkyl or [err ranges from1l to 6; Z is al kyl ene of
to 10 carbon atonms; and p ranges from1l to 100; with the proviso that said
pol yam newsséiP lehshe® &l indePariibntly WydRFanN& HEREHASYL VIR iS MydbgnPaIRI Tol GrRSKS (N7 R,
respect taheashs ldkgonssiaRo it ddrbdni@ihsa’eis Gid alkyier BY, yrrangeflen 9@ B ialkylene
cyclizati e toemcdaibom atoink: and i rehgpo tryni it tté 1902 witteme faisg thaingdid polyemiaé Borhphiees at
reaction lesstaeneuins @ebups whict enypesituhed @itf resyac( ©rdath dipertsuch] Bt fhey bra capable of
accor dancendaigbing arcpdikation @eglien tithosaid gobynitrite/earttant and, wherele thegegotians chaducted at a
mul ti - pur poweratagdiotn BeCupto 001&t i onal fl uids and | ubricants prepared by
react I ng: (A() agpordppeg swithoanethercaspech of thefinventions Hermi¢ grovidgyl f mRIdtpup@se additime fasi n
n i.s 2-7; fupetiopd fiyids ang lubdnents prepared byrreqetings t he same or different for each
methyl ene c@t¥ OVIPHENE OdBA™UE r] and [err] is independently hydrogen,
aI kyl, ®err], wherein x is 1 to 100, Y is alkylene of 1 to 7 carbon atons
or a heterocyclic nitlrogen-contai n cycl oal kyl ene of 1 to 10 carbon
atons, [err] is hydgogen, 9‘% rr] ‘awherein [err] is an al kyl ene
group of 1 to 10 ca ag ons, ' n%dependently H{TA kyl or [err] and
y ranggs from1l to ' is,bafﬂr en or hydrocarbyl or (1); and uis 2
to 26 6; with (B at | east §one hyjyocar byl carboxylic acid or derivative
t hereof or at |eastjone hydro byl enolic reactant or a mxture thereof.
As used herein the ns "hydrocar " or "hydrocarbon-based" denote a
radi cal having a carbon atomdirectly attached to the renmai nder of the
cube anshel@vi RGR-HIFEAO AYdRRBLYLYR Y tHeORME P BifferaR fe a6l mthyidie ltabon BIBM and
cont xt of dabh B! dnfl\R® it independ&iilg Nydrayan, GiIAS(YENR? IxBY erhérbie x fsoil tb 000, MGs alylbhe of 1 to
Hydr ocar borv catincadres ort & didterosyclicahitrqgiestontaining . qycloaligrlokey bf Drto a0 lcarhgrl Jtpms, R* is
alicyclic (hydggen, elind lop MHKRFINRSR® J¢ yhdreimIRE i amylkylgne arawpredf i dp 18 Icarpbrattoms, Rinisl
‘al i cycli c- Sudependently clalin omRiftand y rangesfeom tloSulisis hydmgeniordiyfino¢rhvi er (Birad uis 2 to
alicyckic rﬁamﬂtal s, and the like, as well as cyclic radicals wherein the
ring |'s corffl &tleagt mm&ggmvhmhcmﬂtor gerivatve t“ﬁ’é”h?ﬂ 3 dq3pteonp thdipcarby! P*QPBVCt o)
|nd| cat ed s’ﬁ%??f"i‘i‘ﬁé’?‘?t"ge oft oget her form an aI cI iC ra |caI . Such
radi cal s SK?F
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Tetero radig L A B il yemeemeed%nnnaansdcycwy&ce&aé@
i n chagact E}Edudénstahd Hﬁowm 56 skulle&ﬂ%e%te;@ﬂxpléﬂé I nvention, contaln atomns
ot her than (goguaitutdd y8RBdrbon tadicalsi hitns, Rddichls B&Mﬂﬁﬁgﬁfo%ﬁﬁocﬁwmeﬁfs whigh,0PN
atons. Sui tmdoateliadt Gisdin@hiiBdoMot bitebbe PrRBSHIRMY hydrdciiBehtcharidior| of theiratlidall Bhoss t

and i ncl udekildaar thexawlbe awire bY DRI, sulbstiyiges) exanples adef ur . Terms such as
al kyl - basdd) Heato cadicals; thair iy rallieedse aihicta chihitea brsdanirsntiyhisydracarborhia vahara@ernwithy the
anal ogeuus toontext ef thib invention, céntaireatgrescather thambddyan praseht ioraythain guliingedtervdseccombesed
like. 45 of cahen atomis: Switabloahetora, slgm (W ey ahpereer to dhpseysiiliedsip dhsi art Py neluder for
-hydr ocar bor?"a"PFf'FE"'Wéﬂeq °*VW?¢S‘H@'QQ,U ng radicals containing up to seven
carbon at gnEemyHesp ag, gk P%*P% Fadigp! P@b@?edam’éﬁﬂ' 3 ‘f&r'gf? h?vamee%tm%anamﬁ %% en
al kyl . Thiﬁ’0 Y‘l’?,sp?%ﬁ’(?ﬂ b “‘“ odke. he d p of the
pr esent® | pydif PFS FBce E sne 4 0% gfa%i;% i Q S PG
and at | €& % asocr?e “08? y u%lliﬁ ve"\/\flaér‘)gla CRY 8P Fi‘ﬂe'%ey e Ay & ra gl:?? 8 so
under gOI ng ?he IllcI r%%}wnoﬂ' u@éCte' B3 c%&blgd%mzrﬁin&e& ﬁ\re%?éégrlt nQerrtH)rjt' Qg%ﬁved from at
cont ai ni NGasPbrid A& st one polyamine wherein each of these reactants is capable of
s0 undergoing a cyclization react|on to form a heterocyclic nitrogen containing product. An advantageous
feature of the present invention is that this reaction may be conducted in one step by heating the reactants
at a relatively low temperature in the presence or absence of a catalyst. While the catalyst is not particularly
critical to the present invention, if a catalyst is utilized, hydrogen sulfide is the most preferred catalyst.
it is an advantageous feature of the present invention that the reaction may be conducted by heating at
s5 a temperature of less than 150°C. The temperature may range from about 70°C up to about 200°C.
Preferably, the temperature for the reaction will range from about 90°C to about 150°C. As a most
preferred range, the temperature will vary from about 100°C to about 130°C.
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feature of the present invention is that this reaction may be conducted in

one step by heating the reactants at a relatively |ow tenperature in the
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het erocyclic nitrogen- EM%NR Roroduct. It is preferred that the

reactjsng am ne groups arg: from1,2 to 1,5 with respegirjto their relative

positions on the carbon chain. It is nost preferable that the am ne groups

are 1,2 or 1,3 as to their rel ative positions on the carbon chain. The
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r | N chrepriss at dastithkoyleartiag @hinalgroups arhiciusre hésitiodealdth reapaati® eadR oities such Gat thdyk y |

or [ er r Jare oppabiernd eslefgpipgra tydlizationeastiondyith 4 polgnitsilelkgdelemte 20 of 1 to about 10

car bon at ohpreferrertigrpunr of wgleamifiesgandsfined by feauta (IDahovanis twhere Iseid poipantisrocontaias atsai d

pol yani rRestoino geups pesitioradon theqgropreehaini stef thatither agreepabls ofidetgoing @ cyslizalian oned
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cyclizati o e e rpasant; of fhe pr G'Ft P’t“P" ray Fenigit alippatic, Kygloaliphatic erprofpage grouns
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The am ne react ant s of the present i nventi on may cont ain aliphatic,
cycl oal iLgpRai c or aromatic groups and may contain unsaturated sites in the
-nmol ecul e. These ami nes may al so contai n non-hydrocarbon substituents or
groups ahert KOS, A B1&Sdhd B AU PSarél e REhe &l dlidieht dnd Bielalkylbridtc® i 158 &abbh bidmb,hér
react i OBxaripleldf miuld TEISCHU-CHACRE WhsdDOSs a-pgl orpl ynitril e reactants of the
I nvent i on.HighaCholemmiar Wyight Ogdccadil polyitihdstnmig b Uisdl as Giedioyamité couplinig Lagent.| Thwdger
al koxy, pbigavires alelggheratig ipepgrbdby wadiinga cliidatedbobyoleflirphavinga grolecytEs weiglt lof &t doast
-1 nt er r uptauhdPOgwitharencoka of drerapbraprial}- it Su@Samikee e Rbowis inGhe hit afd descrBedirfal R
and aramplehia Ush fetenty 3.8/55peans 3438, 7T, which debdibe baweto plepare theseaminreabon at ons,
for exa I&'?mb?f !‘{QB'P 191 prainesuuitablefonuse i apipe repgtant @) xrejbeanched polyaticylepe palyamines gher
nol ecul a H¥'Ei‘t9a?°l¥9fr"“??o§' am%'sn%@gameemwwase Pﬁé"“ﬁ‘b prPum{s fcside
coupl i n§ a%g‘é’ '“‘" bpa t?p%‘rﬁaﬁte%‘earfege OAPA POy ARl by reacting a
chl or| nat egeBaPYEEsS; W&\?f“?‘i@ss%f”?t‘d?ee@ U weight of at |east about 400 with
amorffa or the appropriate am ne. Such am nes are known in the art and
descri bed, for 40 exanple, |n§U S. Patents 3,275,554 and 3, 438, 757, whi ch
describe how to pr epgy e-Lhege gdnes Rﬁ\ roup of ?m nes suitable for
use as amne reactant ¢11) are Bfanc Eghgol yal k¥l ene pol yam nes. The
I
|
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branghed pol yal kyl ene pol yam nes are allkyl ene pol yam nes wherein the
branched group is a side chain cont n the average at |east one
ni t r ogen- bonded ami noal kyl ene group.| These|pol yani nes may be expressed by
-the fornula: 45 i

NH, |y

55

wherein R is an alkylene group such as sthylene, propylene, butylene and other homologues (both siraight
chained and branched), eic., but preferably ethylens; and x, y and z are integers, x being for example, from
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50 [ERR] 55 wherein R is an al kyl ene group such as ethyl ene, propyl ene,
butyl ene and ot her honol ogues (both strai ght chai ned and branched), etc.,
but preferably et hyl-ene; and x, fﬂ ntegers, x being for exanple,
from4 P O 302 889 Bl 4 to 24 or rmre preferably 6 to 18, y being
for exarrple 1 to 6 or nore but preferably O to 1. The x and y units may be
sequent i alt to Bl dr eforectiut preferably Bad 8/ y ®Bing PR ekanibly 1dd 6 br indire batthretedalily Bloall Ttk @bl aS S
of such pmhryamnamee separttiandlisrmative, loriddysortrinaeraly afstriblned. f or nul a: 5 [ ERR] wherein
mis an i nt égeeforred@lasseot aumplpelyaniind@actantsrinziudesibiise pi thd fomalty 1-3, wherein Ris
preferably ethylene, but 15 nay be propyl ene, butylene, etc. (straight

chai ned or branched). U S. Patents 3,200,106 and 3, 259,578 di sclose howto
nmake such pol yanmi nes. Angtheg preferr | ass of ami ne reactants for use in
the present Invention isrglk | ene pol yam nes, including the polyal kyl ene

pol.yani nes, which are HI?E‘FT ’Wﬂﬁﬁ #1 hereafter {I¥he al kyl ene
e

poIVém nes include thosefconformm to tjhe fornula: 20 [ ERR] 25 wherein ¢
is froff1 to about 10; h R istéinnde ndently a hydrogen atom a
‘hydrocarbyl group or a hydroxy subst2|tut ed hydrocarbyl group having up to
about 30 atons, and the "Al kyl ene" group has from1l to about 10 carbon

atoms, b u&vhe“é}?mﬁg §1f ?qoraekm eeE?%O Blsmg' ?Ji’é?ab 8’¥||n A LA relgégl Gth lley ut
preferr,..,edmw@e af%ﬁh%ee@q i3hH cREiRed ﬁ AR Rep ogensw Pt

et hyl ene pOU}Sa?‘kt 3 390 08Thnd L3556, 578 Usclbdd Ho akd QudPol@ihees being the nost
preferred. \asisd IpverdiroWiclabs BRdHRneARoadiify fageseV.a nsbepreéen FRRIGROS \dlkylene! SiyaRmbe, 7.
~Such al kyineiifingD e YsolialRBénel Péljarhits, TRRidhy ke NosEribey AMMRsS detal MpbaRE THR! MREnEES,
but yl ene publamimes iesde tise ponkodrhify pahefadhiuRes, pentyl ene pol yam nes, hexyl ene
pol yamemes, heptyl ene pol yam nes, etc. The hi gher honol ogs of such am nes
and Tel ated am noal kyl - substituted piperazines are also included. The

al kyl ene pol yam nes utdii{AbkryierepliR "of the present (Mvention, nust,
as poi nted out above, contain at | éast two (2) reacting am ne groups
which are positioned with rel atlonshi p to each other such that the
pol yanfhe i s capabl e of undergm n clization reaction wth a
pol ynitri¥ 'ﬁ"b&(‘ﬁ‘é‘?’i’i 1 to\p ﬁn“i' B%‘d Ptﬂyd'i"QP"p?‘%eﬁ hydtpcarpyd group or a
Conposi tl'?YH ”bf @8:& i P % 9 %19 kﬁ'ﬁ? é"°“Pr"Fseff fene
'J([jet Lam nealk %E& es wh re e '{ rﬁ%? r?v% n%diolyaf% e[d lxt res of et yenz]e

I (hexgs r@ferr fidut'¥ Lo 7. Such
pent am Ny 113% hé g rle@ r}\%lu @ﬂ@g; pgrz ﬂéas M I polyamines propylene
di (trimet AtAsHe HBlyarft ﬁe Famihb 9 aﬂ%s aﬁ,STﬁJﬁger Gogs by
condensi nas&eﬁqn%smarraa@garﬁ. RoysBruieh ié&’éinfb%%ﬂa% kh&ae ani nes, are usef ul

as the pol yans A61ené p6iyanivies a.sedab.ethérbmb&ra@a R prodiat MventiBAl eu@fasquaweefoutt 4heve,

af or edes Cdontain @t 15k WaNR)R&BtingEiNNgl gPddPs PIItHY R 1Pd3RiGned Wit FolaBnship RSRCHRREr isGuRareht

above, artae psyaeinedd dapablsse imtergoing a cpiiatoseafiornanta panolrifréaeriti veness. Such
‘pol yam nes akgerdamlyrmipeduseful dheprepaingthe eompdsiionscet dhenpresebt iavantimsinclun dthylpher
A nes" i diemlip, FiathylBireciptrdminee diopylenk diziminei timkthilenshdianingg hoxaBethylend diadhinei dithexaki r k
“and (G hnenethwpgpliiewing, triprgpylege 2gramips., tefaethglerec pestamine Pilviethyipner dlamimy, \pripetylens

John W4 e@ﬂxm %H@ethﬂ@%'am@ h%‘F’ "EPs'E‘P u‘1“9 83,@0"@13 Fs, eltgined by cqpdensitg two or

m xt ur es B9@ ot ‘ﬁ?) 's‘@"?‘@%i'EIF‘P‘i’ ﬁ‘gy'?“P Srrines: rafep‘ﬁP e FEW@'“&'B &?@a“tdé §'E?r'?"6%’&s of two

pol yani n@’ﬁ%ﬁ?%?’é’ of the plorede

rml ecu g m nes, and
volatile ¢o P8 Rolyanines, s "' \éﬁ’ Xlogfﬁ or °P% andave
d $S. SU Iamﬁu BSGr 3) | heta in amlrres an her mines" in
as resi Uﬁ“ emic l olo lt| mer, es 27, 39,
al kyl efie THQJs CHab BEbshatst BiBorts cf as havi ng ess an two,
usual l'y | eséther useful types of polyamme reactant modures are those resulting from stripping of the above-
described polyamine mixtures. In this instance, lower molecular weight polyamines and volatile components
are removed from an. alkylene polyamine mixture o leave as residue what is often termed "polyamine
s0 bottoms." In general, atkylene polyamine bottoms can be characterized as having less than two, usually less
than 1% by weight material boiling below about 200°C. In the instance of sthylens polyamine bottoms,
which are readily available and found to be quite useful, the bottoms contain less than about 2% by weight
total diethylene tiamine (DETA) or tristhylene tetramine (TETA). A typical sample of such ethylene
polyamine bottoms obtained from the Dow Chemical Company of Fresport, Texas designated "E-100"
55 showed a specific gravity at 15.6°C of 1.0168, a percent nitrogen by weight of 33.15 and a viscosity at
40°C of 121 centistokes. Gas chromatography analysis of such a sample showed it to contain about 0.93%
"Light Ends" (DETA), 0.72% TETA, 21.74% tetraethylene pentamine and 76.61% pentaethylene hexamine
and higher (by weight). These alkylene polyamine bottoms include cyclic condensation products such as
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than 1% by weight material boiling below about [err]. In the instance of
et hyl ene pol yam ne bottons, which are readily avail able and found to be
qui te useful, the bottoms contaipply %?&ng about 2% by wei ght total
di et hyl ene tr| am ne (DETA) or triethylene tetram ne (TETA). A typical
sanpl e of such ethyl ene pol yam ne bottoms obtained fromthe Dow Chem cal
Conpany pipbrakihegfaCigher ARGSof iRByBRGiEHIne, BrickiHane BRanfifedXMAUNEIIE PRIk Hurds avi ty
at 15. 6 sGenQolydmind Boitomal isresiganivio HRAY Waigetn by obeihgli lorOdnicA T atbile@dgp. & Vi SCOSi ty
at [err] oNitil@gara enthé pbipitals reaClasts, alivse readtarty, ahtye polaning irgaciaiits, Jeifulte anhys mapl e
showed ittt reatapovhiain at admd thio Par® Jeupd_anghate dapabis’of (kerBAng a OycR@MonTrEakdon ith thed %
t et r aet lpplyenies patenh iThese reacianty ®a\cieepesatted bintié Bilevingdoraniene and hi gher (by
wei ght). These al kyl ene pol yam ne bottons include cyclic condensation
pr oduct $"4eMia afyhs5 EP 0 302 889 B1 piperazine and hi gher anal ogs of
diethylene trianmine, triethylene tetranmne and the like. Another source of
such’,pol“%[ﬁ'f‘rﬁ‘e 'f)B\tdf‘{SPFEV'laEdaP(?rﬁyam ne HPA" which can be obtained from Union
% TE{ gﬁ‘P’f ey &° t%’éél' °V°i°ﬁ’é’§%'° eramtvan?'
lg)silt}lt pmgic tl
|

llke th :Bda %alcr}&i dll t ed c

y y ! s
= ;ﬁﬁ ey R -sufm, T s
i ol bl Sl o S e T A R-s i oﬁBﬁc éﬁ% e
foll 0\9" ant rp fdted EIE& polyhut?ile X\q n nBi! - dfbehrBo sor
The pol yplubd delibng a@%&@&k&s% nbt MReridFeSwith He dyBi QBL Yd3Elioh Wikh EyQ b Fbaél AtsP
cycl oal lirﬂ&ﬁi&ﬁ BuctPhdAirbSarboR lsutsRb&ROS VdrdubS incliBCIoW! | alkehyalowbt iyl Mareabiss fu&ut ed
ar omat i Gter@pting RAupLsuehlBS10-1-81, atl MELFRNAGYS! i Such GHGHsPds!-OMAH, K-CHIOR- wherb Yt €
al i phat iiscp-; @:GNoal Pphat i c- substituted aromatic, cycl oaliphatic-substituted
het go’ cycl Actording @nerel emdib®itti of thelihadtich] brahddss ©f pAyniie rdaCtastsl BS dbfined ©¢l the
cycl™Tal iapdva tfordyla gvip natvhete the bgtiotartyt grolipe B rio sthiyléniaC propyisng rtmeyjons, | (hetbylr®l,X.-
tut ed aletptead)Cor ppyenok) olhbre-asial@stri 3 ardeX isa0i NyR lor 8., A arefbrred class of polynitrile
het er ocyektaus isuthersi thaubydpcabyd getp & (gvmmg)z&r(ethvm?)zlsr ©wnylereh Xwheeet XiisAQ erd
sites i §the nolecule. The g‘ lynitriles may al so contain non-hydrocarbon
subst#®t uerﬁ"ém@?s gt &tiple pelvnitsieqreaciants, aecardipg Jp ke @rgsendinvpripR Aqclide agjperipiien e
‘cycli zaf’ °F’\¥Bﬁ%9f”@FP”W'ﬁl ﬁ%'ﬁ\@“ﬁlﬂ?ﬂ‘é"‘f"&a‘ SFigvanchpxape,gnd; the, ks Yagpps regresgnia-
_non- hyd %ﬂ“?ﬁ% ‘° rauf W@"‘Br’eﬂg}a '“F?m&'l“LﬂS‘é*e‘f‘%S\ﬂﬂP'"eal &gg’“*'ﬁ%gr'e’%ﬁ‘l?yl

mer capt 852 rgm"f{w ? e gTBTEs e P wentgped vadous cy
as | ﬁ%‘h groups S [err] where Xis -0-; -S; -N; or -P-. Accord| ng to

one enbodl ment of the invention, one class of poI yni trile reactants as
defined by the above formula (VI) ')s where the hydrocarbyl group R'' is
~ethyl ene, propyl ene, butylene, (rre& yl ene)[err]X, ‘&){Eyl ene)[err] X or
(propyl ene)[err] X where @‘quHg-'ftg MMH X is 0, N S. A preferred
clasggof polynitrile reactants is ey e the hydrocarbyl group is
(methylene)[err]X, (ethyl éne)[err] X or (Propylene)[err]X, where Xis O or
S. 26 Exanpl es of suitable polynitrile reactants according to the

pr esent whewsieRris 2or 3, RtérUrtie ChgliH@10. Mo, tiare @byplitemetitngtl estiegd ¢yhausthplatbd tarisonyl

-3, 3\ meomipksophefomautal e, 1, 3, 6-tricyanohexane and the like. Various
repreigenta- tive hetero atom containing polynitrile reactants include
nitrilotrisethaneam ne, 3 anoet hyl - et her and

-bi s- 2-cyanoet hyl t hi oet her % e |i ke. There may, al so be nmentioned vari ous
cyanoet hyl ated nitro com—ﬁmﬁdﬁ'lgﬁﬁtzﬁé‘)f,pr mul a: SE¥R) [ERR] wherein x is
2 or 3, R or Ris [err], Hor O Also, there may be nentioned vari ous
;cyano"ét hyl at ed car bonyl corrpounds of the fornmula: 40 [ERR] 45 wherein Ris

H or . hygﬂe(?&r@ﬁl?syH or @dﬂt)l?arl%/l le §0r |ffx?§2| ﬁ @H oﬁh—zo aﬂUl or [err] al kyI

Additionally, there may be menhoned various cyclic polynitrile compounds, for example, 2,2,6,6-
tetracyanoethyl or tetracyanopropyicyclhexanone.

50 As previously discussed, the reaction of the above two reactants is a one-step process conducted in the
presence or absence of a catalyst and by heating. The relative amount of the reactant is not particularly
critical and will be controlled by the stoichiometry and economics of the reaction. Thus; for example, the
reaction of adiponitiile with tetraethylenepentamine may be in a 1:1 molar ratio or in any other possible -
variation thereof. The controlling factor will be the economics as well as the desired end product. Thus, as

s5 will be recognized by the chemist of ordinary skill, there is no preferred amount for each reactant in
carrying out the cyclization reaction where this will be controlled by such extraneous factors as cost,
necessary reaction temperatures and the like.



Additionally, there may be nentioned various cyclic polynitrile conpounds,
for example, 2,2,6,6- tetracyanoethyl or tetracyanopropylcycl hexanone. so
As previously discussed, the reactélpgseiaésp& above two reactants is a
one-step process conducted in the presence or absence of a catal yst and by
heating. The relative anmount of the reactant is not particularly critical
and wi |1 be T8 plepaatioR 6 Vatiout BEupRb PbigdMiraRthiy the BEbpe GG Preseht ifVention @ iRAZS iRN.
Thus, f or theXaluWhe exapRs. Wil the3s eRdmpRE iwaDENow fohd €kindt tid) the &kIMae i spersie PR BBT Ne
may be i Nsgpd oflthisniivertiort, dtiel @reQiot lolderadys DlidiidtionAISE debiss of el inviehtdn. It i @sieted out The
control | i thet ifl tetfaiowing éxambles sridelsesierednithe preasnt syskcification dnt elaitte Sallipedertayels and all
products fangsre igtlenddbio exprbds pewent by vgioht 2atipaty bt Weight brless sthergise oleatly iralicsted ki | |
there is no preferred anount for each reactant in carrying out the

cyclizat i B¥AMRLEdt i on where this will be controlled by such extraneous
factors as cost, necessary reaction tenperatures and the |ike. 6 EP O
302889 Bl THEXMHP é?%ltna%(%ﬁ equiyalepis)sof comypereid 9wl Pﬁ'me\BPFWSnmrmﬂ%@Gbe
of thepr é’ P"‘ r‘Pv reyenoptay! tigether. ad &jparts ot gaseorsNydegpr spifidg alod .f" Wt
these exafffl &dong 9! R oK e O 2§ BB SV B P e

scope of i€ *rvent i on, they are not to serve as a limtation on the scope

of the inkelk ¢ It is pointed out that-in the follow ng exanples and

el sewhgg e —T"ﬁ—#t&l%e present specification and clainms, all percentages and all
5 part's ara ARienRAesh e SRE SGiaRAECS BbmRtcilhgiah ﬁmm%rbbﬁmﬁy W5aids.47
unl ess ot SpfHbié ofbi&aEakodiyDipéethe? Chn dM& 52' soou h%reéﬁeH s@ifidafis Heafdd ap@§ {1k 84. 6

equi val enfigy) uder eoamgancatabspasraythe HRodD@ iy @ WbiRe WAlA @deinsH84%DAEdgen GR1 €.73940
equi val ensuir. of bi s-2-cyanoet hyl thioether, and 4 parts of gaseous hydrogen

sulfideeis heated at 110 to 115 C for 3 hours under a nitrogen atnosphere.
The Pr oduBXANIRLE m xt ure which contains 27. 7% nitrogen and 4. 31% sul fur.
EXAMPLE Il 15 A m xture of 600 parts (13.86 equivalents) of commerci al

et hyl ene polymininecof 460 paiysd-29 a@ivplants)f Commgtciel ailiviens eﬂ! jnegifottoms, 98 parts (1.85

bi s- 2- cya?ﬂyt‘!@' ) of mﬂw&e{%#ms&m’aﬂ@u Eppitrite, gid 2) Barts of) gaspgug hydyegen Suifids; ig) edted at
heat ed#at ! er*? 2% Grfor 6 PRS'L?r”"G?che’P‘"%"%?t{"PiPQ%'Pr %%@r%m Frewiigharanielns £45%
mi xt ure WHY®R" €6AEANNRY)26. 5% nitrogen and 6.73% sul fur. 20 EXAMPLE |11 A
m xture o rts (9.24 equival ents) of commercial ethyl ene pol yam ne
bot t ons, (1.85 equi val ents) of commerci al

a- met th ene t.i’,!;% S%r s (7.1 fgeﬁnvgle sl’ gomﬂerc%?étﬁﬁel?\ n%go%ﬁorﬁsuc!ontan h(ﬁ%
bl N LR Y s e
'IOrOdUCt 'g%sébué"h bHeﬁ Ho2t8d %{ ﬁi 2t @“é"ﬁrhoﬁb%ﬁ rZH':& ﬁ%X ph LE
1v3 pré¥uBl i Hﬁxﬁ;r@»fm.c% ntRAY 277 rfwobdn BfaW.248 BRLS) of conmercial ethylene

pol yam ne bottons containing 50% by WEI ght diethylene tetram ne, 100 parts
(1. 43 equexemreBtvs) of bis-2-cyanoethyl thioether, and 1 part of gaseous
hydrogen Sulfide is heated at [err] to [err] for 4 hours under a nitrogen
at nospher e. Ahibaurp pi2$0 partsi (6.2 equivaibris) of ctimneltiat ethyienb palyainine Hiitoms dooigising 50%l by

5. 23% sul weight digtbylerigXgthamiirie, 96.4\pais X1.24 equivdler® Of 236.6<eireGaRdthPuclohekanntes pndo?
coney ci dtertephgaseqve hydsoopn wiliire i beatedrupder amiteogen noPders by 1280ty 25 Gi fert hidusne
t et r anitheThe 9@duct s g mixture whish centains 28 8% Mitggend6.5% Q'G‘UY)G t et racyanoet hyl

cycl ohexanoWbile i gydic pReetion peydu %lgfe@uﬁ%waﬂ@eﬁo 119 plograt jnentienmaxbe, pely by

nitrogen ‘5‘?“??8@??:1@%“‘&‘{“ Ay '°a(“ g’ y P, furtepr ﬁ??ﬁﬁeg to fepp ?‘f?@ b} F‘ﬂdﬂf&“'?’s""‘%ﬁm
‘mi xture ?‘1{9?{3 Poyolaiik ﬁiéhe 6“3 % '1'3 9'?‘3 f?fg dior g8 ?’\t (,F °’
reaction ' A °’; Z}?'y '8' 'H?m e
use f ul 4%y g tot[;r:’n 9 {é?ol)og fLQP a OUI} Causeﬁaﬂ ln%rgaSF ln i s ?OSI
reacted t f:\ enerﬁ rﬁ&euﬂi Weg ct wsth the coupled polyamine products of the

present invention are reagents and reactants which are described in the patent and technical literature.
Among the reactant matertals that may be utilized for the purposes of the present invention to further react
so with the above-described coupled polyamine products to form a higher molecular weight material, there is
first mentioned various hydrocarbyl carboxylic acid acylating reagents. The carboxylic acids suitable for use
in this invention include aliphatic, cycloaliphatic, and aromatic mono- and polybasic carboxylic acids such
as the naphthenic acids, alkyl- or alkenyl-substituted cyclopentancic acids, alkyl-or alkenyl-substituted
cyclohexanoic acids, alkyl- or alkenyl-substituted aromatic carboxylic acids. The aliphatic acids generally
55 contain at least eight carbon atoms and preferably at least twelve carbon atoms. Usually, they have no more
than about 400 carbon atoms. Generally, if the aliphatic carbon chain is branched, the acids are more oil-
soluble for any given carbon atoms content. The cycloaliphatic and aliphatic carboxylic acids can be
saturated or unsaturated. Specific sxamples include 2-ethylhexanoic acid, linolenic acid, propylene-tetramer-
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product's to inprove their oil solubility and further inpart dispersancy
and/ or greater VI inprovenent. For the purposes of this invention, a
substance is considered to subst ptd hqprove the viscosity propertles
of 45 a conposition if its incorporatl on I'n the conposition in operative
anpunts causes an increase in its viscosity index (as determ ned by ASTM
pr ocedursgostiddd Qlccinlc aaill, HeRehicl acld, isdtchifc acldpdlRJdRIE atid, caftc QEil,Pamitoiit Gdid, Miweidoe
used t o abidf kdit2racideeisit auill,tdeinbibie acioumdesiciip Gloid AtTbanscypioppatasd cartivkylit acid, phgsgnt

I nvent i anidadileuryidsgiedtopaphthaereci@aionit acidyistealylottsieydainaasi dadoxylicn adid) @aipitic aaaith, and
t echni cabminkrcigiyadveilable miviavescof thimeorrnase tastmicylicmtidy sueh ss taih all ackdsy rolsie aclds dndzied f or
t he peargsses of the present invention to further react 60 with the

above- desch ipteéatred guaph etioilrolubia rearhexylisr avitly asefultip pleparing helromhesitionspdfdepragent

wei ght rdpeien ap therdiepleble ayomatie sarbaryisiaridsh dbesy avidsrisroppeantoe By Hpigereral fsonya: i c
aci’d acyl ating reagents. The car boxylic acids suitable for use in this

i nvehtion incl ude al i phati c, cycloal hatl and aromati ¢ nono- and
pol ybsi ¢ carboxylic acids such as nap t heni ¢ acids, al kyl- or

al kenyl - subst i t ut ed(RyLi-operi(ADs) Cdxa IkyI or alkanyn-substituted
cycl ohexanoi ¢ aci ds, alﬁyl- or al ked! -supsfituted aromatic car boxylic

acids. The aliphatic acids generally 55 contain at |east eight carbon atons

and prefRtal ¥ flaibkds ay&aeﬁb&ﬁbage%r& AP ot.xstomfshsf‘,& B e g SRE
than abQgg s |0Q:§r‘i)g'p @4, AVE an R ﬁfm,onaﬁ&fohem. P Défvhibn GRIMAA nyaRRhdon S
branc hednucléug f a&to%oﬁrﬁ cHBBrﬁ‘athhé ea&Qt Hbﬁd@pén@énﬂﬁ@)éuﬂ# YESky A’ diiM, SHdOH s an
cont ent integBrofGbh 618 tb RRBAWIE ha pebvies R IRand a G LEX Ykl Herd & &Saveragh St %aétlsr at ed
or unsatalighaticeghrboRis fordideX BMeCE* groLph Wl Gach lidibibiedpreson@E ibdl,FolmukoidgNi C
aci d, eprEspyiiesiot atoeaticamews refresentolf By Ghe3@idabBCA Bé teuibialért bethatedican dsriee d,
beheni c frawibdnzene pephihalene astirachne, phéranttyemd, inderei tlyorepa (highenyh @ndl the like. iGebadligi C
aci d, | iteokdi¢at reprspeited| by Ar] Wil be i aboly@lent muclaws dbrivadi foimniepnzsine ontdptithalenechedyas! i c
aci d, dirheny meéyeqdopmhtha'n@- -h owlpviphenyleriog, sthgyphsnylenes chihphenylenss, isopropyl-
di | aur y IPbesyamssd ihusepypitenyenesc mempriepkenyleaesa dY. N diethylamipgaherylenssy chhlsronbrapenes,
car boakyIdip@P%P?ﬂ’h‘“ﬁ%neﬁnt'fﬂ"b""é'é‘i“bl"’"??o??ﬁé‘i"&'?’éﬁ"l gt PRPRaiBled el theraek otss t wo or
more car hoWg| ¥ IroHes o usyally Rusely 8¥‘1’°°6"|b¥' YeyPisPrefprally groyps a‘éc"a"}‘?oa"tyhé' glkenyl; ke

A pref effe %8 "6?9 Bi ?’°‘? Icﬂ'b ‘E‘t '7"?"6 '??f"ﬂ?“%?é‘? ﬁ?hphﬂ'? £ FVLr‘Plcf

gg ?Egslyferc olegfkoﬁ%Eﬁv’g;ga ca gi% gsub t: 1@1 E‘%EL le. égrir roting'
X EF@Q s\aqﬁ%er e I's' an éﬁiﬁ ﬁiﬁ ¢ y rocar Y TS %ff at e%isst
four car Gdka l  REgI6lipS SheliBe Sut{rlh@&uﬁvp(wﬁtyld'ﬁ&/ arlohﬁ hatabdy1, GBLRA Mo a is
an i nt egRéro L&Hﬁoggﬂﬁnt 10 4hQdhyi, PbyciohexylBctflC: er@f)-géfﬁt b, §5—b %@p‘( on
nucl eus mnyr-uommm Udna 1 dubSifdeR8 Naeiivdd hrom e@mek&ausowfmglesaandsrwyxm&o&bﬂe& ur or

OXyges pbipsfylends) Golipropylends, poiisBaylems, éthylsib-pidpyidne dopdhmerd, chlorinied Plefy peip t hat
R* and el exidizbahetihyiRab-piopysne dopolyibra iRl the Qiked fLikaisd, @RSgrodp Ak infip aohtain Gasi-bon
at ons phpdraceiboh bupstitisatsRior gxanypps sicb rdiveae lsutattuahtsnal lewan| atkoxye pwers alkyi @wrdagto,
For mul anifrd. Xplo, 48@! or ietkenypdreps of lessitamidur carbpn @loms, hydpryesengntand yhetlike vari abl e
Ar*\ay e t Hegrpupl of parliculatly eaetyheatbiowylie eaiis@ed thosdof heyania: om benzene, napht hal ene,
ant hrfdcene, phenant hrene, indene, fluorene, biphenyl, and the |ike.
Cenerally, the radical represented by Ar* will be a polyval ent nucl eus
derived from benzene or naphthal ene s as p?-§nyl enes and napht hyl ene,

r

e.g., nethyl phenyl enes, ethoxyphenyl ni traphenyl enes, i sopropyl -
_phenylenes hydr oxyphenyl enes, ner &5 (%)
N, N—dlethylanlnophgnyLanes_.cthL nyl enes, 25 di propoxynapht hyl enes,
triethyl napht hyl enes, &d simlar §ri-, teté?$ penta- val ent nucl ei
thereof, etc. The R* groups are usualTy pur %)ﬁwdrocarbyl gr oups,
preferably groups such as al kyl or al kenyl radicals. However, the R* groups
can ggntain small nunber substituents such as phenyl, cycloalkyl (e.g

cycl ohexNdre RCXAOREIAY ¥ lase dBlirfod In FRARLINGY 2kt slic @6 Mig8df § I PSuaRUICH 20WitHn wso,

am no, Bl af esphcially plefeRb®class bPGMBoBIE Bardoxylic QYIRS aréthlsedf the liddwais: al kyl

mer capt o, oxo ' substituents (i.e., =0), thio groups (l.e., =S), interrupting
30 groups such as -NH, -0-, -S- and the like provided the essentially

hydr sear bon character of the R* group Is retained. Exanples of R* groups
~include butyl, isobutyl, pentyl, octyl, nonyl, dodecyl, docosyl,
tetracontyl, 5- chlorohexyl, 4-ethyoxypentyl, 4-hexenyl, 3-cyclohexyloctyl,
“4- (p-chl oro-phenyl)-octyl, 2,3,5-trinethyl heptyl,

4,
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4-et hyl-5-net hyl octyl, and substituents derived from polynerized ol efins
such as pol ychl oroprenes, 35 polyethylenes pol ypropyl enes,

pol yi sobut yl enes,” et*hyl ene- propyl rs, chlorinated ol efin poly-
mers, oxidized ethyl ene- propylenquﬁg%ﬁfgé¥§Pand the like. Likew se, the
group Ar* may contain non- hydrocarbon substituents, for exanple, such

di verse substituents as | ower al koxy, |ower alkyl nercapto, nitro, halo,

al kyl or al kenyl groups of |ess than foyr carbon atons, hydroxy, nercapto
and the like. A group of particularly ul arboxyllc acids are those of
the fornula: 40 [ERR] 50 where R, nd a are defined in Formula
(IX) amd p is an integer of 1 tg» us.ally 1/& 2. Wthin this group, an
especially preferred class of ubl'e carboxylic acids are those of the
formula: 55 8 EP Qr36% _889 i i
hydr ocar bon group contalnPng a x5t 4 to about 400 carbon atons, a is an
integer 15 of froml to 3, bis 0 c i§ zero, 1, or 2 and preferably 1
with tH® proviso that R** and a are OEh the acid nol ecul es contain at
| east an average of about twelve aliphatic &rbon atons in the al i phatic
hydrocarbon substituents per acid nmolecule. And within this latter group of

car boxyl i % e %fb%ati%'ﬂy Bl ofols RN %Pm&k‘@?&dbwtﬁé’ca%k'aﬁ)ﬁk'a‘%sQr? H3er
wher ei 1, e IR R e ot e

| east aboy aéfdx%&&nneg Qb el Bn raeerraga %bauft Yol aRbHaticOBéPadnatdntlf R 8he aliphatic
subst i t ueRfdfochBén SBtRIehs Perddchi MbleddR! AddCHtnRI thi¥ 1448CErblp: of 2arbéx§licddcis.othé Biphatie M
such sal i pydrdcaro@CiuBSindacaRivit dclas wRdrbip Bath iafiphBicCHy NGcHFHoR Butsstitbsnt bintiBlah adide
deri ved f sfoaniqel stvey shnead datbeh atms pea subsiRushBérdyong b \Hi&s subeBush®\Wer moleculs are
1- nrwaol pdricoariysusetal. Ssitspépaet pinesneh safiglio/ pridspihedinghe Piphesic Byalpachipbre sudstituents
et hytenepare pigiived érom mpigingrized siefa.chattiedarlyi dolymantesld foavei hgromvadafingsuct as baysthylens,
cont ent s pdiypedppiene, R0lvisabuizierr. tsthile@pmayiénencoatipnes afichthe dike lsark dving ayeragbscarbon
corr esponﬁn" ts tobabPa 3fhig ebgut(4pXKFarforialomghbove are wel | known or can be prepared
25 accordi nd ? SPPYICRSITF COTIRBARI it Fermulag (X)-XICahaye # I‘VQ!' kaewrdgr e bereresphe

i |1 ust Pat &gog °H§°°815‘6‘?Pé‘“?‘m 'M%r%ﬁﬂb%}"lié’é@%@é“ef ‘éﬁﬁ"" howe formpia and g
and basi c%’{c %f%‘aﬂ"’lpé“@rt i Va' '° ?(2% f°’P "‘Q'B'C'H
U S Pate

3,410, 798 A rﬁg Sl o ;;V @rgg; h'ee?é*ﬂ(ﬁ@d T2 b ?(W? @“53 '*° %%fﬁ'f"b g8
this in on-are %ha S sucm nrc acids, the anhydr| des and

derlvatlves t her eof haV|ng the general formul a: 30 [ERR] 35 wherein R* is
‘as defined above in Fornlné?i_%?wf §ﬁph acids and nggiyy for making themare
set forth in U S Patents 27 8 3,567,637 and 3,632,510. A preferred
cl ass -of al kenyl succinic aci'd§-'HQ|C9°§ubst| tuted succinic acids or

-deri vad ves thereof 40 consisting of substituent groups and succinic groups
wherein the substitution groups are derived from pol yal kyl enes, which is
char act er winedh ks & ddfinedaboie iroFord@8 (X)0Sueh Geidis hd nBEMS farmthkiag Mh le seafoutrein @S 1. O
t 0 about Hatdhts FATEMIW; B,G6A63AeMdIRIR5HX € al so useful in the conpositions of

t hi §_i;nvent Poprelamell aless wiedlkenkinaunrini¢ aeitih @me subkiititede dudcinict aeigls gar t derivekies pthaerd| | ¢
r eact ant scogsitting fof syhstituenh groups #ndr yadinic gwaps n %o sypriifutignngrpups arp deajved from o (
'm have thﬂﬁ%@ew charegtesized g 2 it walue 8 Sef @P%é%l"%éf‘%?ﬂ%méa'% ¢t

Phenolic reactants are also useful in the compositions of this invention and are well known to those
skilled in the art. The phenolic reactants are of the general formula:
45

(R*)n (Axr¥) (XH) (XIII)

50
wherein R*, n, Ar", X and m have the same meaning and preferences as described hereinabove with
reference to Formula (IX). The same examples described with respect to Formula (IX) also apply. When the
phenolic reactant does not include a carboxylic group, another couplmg agent, such as an aldehyde or
ketone, may be required.
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reference to Formula (I X). The sane exanpl es described with respect to
Formula (I X) also apply. Wen the phenolic reactant does not include a
car boxylic group, anot her coupligg qgﬁgi gjuch as an al dehyde or ketone,
may be required. 55 =~ EP 0 302 8 commonl y avail abl e cl ass of
phenolic reactants are those .phenols of the general formula: [ERR] 10
wherein a A GondoniyRUAER clfk oflphdnolibreadtanis £ thdse pherioB ofth® benbral fomulaS a
substantial |y saturated hydrocarbon-based substituent having an average of
from 30 to about 400 aliphatic_gaxbon atonms and R4 is selected fromthe
group consisting of lower alk pwer al koxyl, nitro and hal o groups.
O hersphenolic reqat'a ' ar@OH)hose that &XEVhade from
el

phenol s that have beeff |i “ough al kyl ene T{e.g., nethylene) bridges.
These are nade by reacting si‘rgl e or nmulti-ring phenols with 15 al dehydes
(e..g., formal dehyde) or ketones, typically, in the presence of an acid or
bas¥t catal yst. Such Ilnkedsghe nat es as sulfurized heno are

descr’f’bé’ G'P ad F'afnfeg?rrf’f UrdgP i 213 05 'b ‘fag‘(ﬁaa‘f"l“ ?ﬂ’i -hgsed
b g o5 e kil

t herbeOf |g ogp si ng%l wer I( werg oxyl, nitro an§ alo r

carboxy tée(? aﬁr Y"t? t are &E F that ar %;E géné %?hag bLJ?:' liked

i nventi g{g ! y, E. eﬁt?rrn J?r@nofls ﬁggo' ng
addi t L—V%ﬁ e (elgs 3t déh )Q» Q& rf%i typic%ﬁ?:%ﬁ résanB 7 ot G015 of AL B d %rﬁﬁ&

50, riicaiarly

coupl ed ;R@h PRIFLIEE a5 Q |fdﬁEé%§&u@ﬁolé 0 QEUCHERA in 4dtilQh b%r PYEN: 9
pr epar e@og[‘.}ynstmhgreactlon of at |east one of the coupled po1 yam nes of the

present i NI, ORixties Br @b of RRBLor BRGeRnalE désBlel ickBoxiR Rids Bhd pHRAS EdnliRd

her ei nalpgsdan @b caipositiony af 1hid ik @liPIE nalhdigemixtiMeS biawaby nyord &F ahér thes®ige of [err] to

aont}[ er rihe aitvdgainigs hddiiveidisperkdnts ara deh@allyaprgpmredf inathe stmé eviander (8 b @adipldder r ] .
‘Poiganiinek lobthe pigsepkiavapliaasin ather yardsy thehedte poparéd hysthe @aaion ofrat Bas one of the

addr ti vespdd smivanines of Heepasent] inventiore wity ol I§asoaner efathei reactivd natedale glagsiioad

pol yam hereinaboer ptans olevatet Hemparahwe rireforpithe it the rfangp toh 180 1Ehtocablietr 250 &G @ndmost

mat er i alPfogblydeibe rangroef abeywh R0 C %ﬁo\# 2091C.i s enphasi zed that these exanples

are pfovi de fer"errmq PRYRIPT 2P P'\?\éde[ﬁ‘ b%'é‘g Mel WP%/ad&HEPSQISES"F?BF pregared prderived frgm

i mtat i"i?Ff'°B ﬁéF° {eg Pelvaping pater! ’ES’P?""‘ At raaciant materigls agg 0

parts ( Eﬁ? ?‘%1 @ %’3 t@% l"p'gfrﬁ L ° #ﬁydfta&"é’ PUEREPS APt s

(6. 49 8 T&M %95"38?& igiorn e‘ﬁ: 'beocfyﬁ Brepared in Exanple 11, and .

1413 parts @Egl | uent oil was heated at 165 C for .12 hours under a ni trogen

at nosph otal of 17 parts of by-product water had collected in a 35

Dean- St ar ks (& Jhé‘oo s b2 léa@va WA b hdiRobistorty"SRHEE dnydritd, Voo Pafs (elo
obtain B&\ﬁvag{ yamih5 BroPArot i Gicary ki, 2nd $418 - phrdd b1 Hiidan O EIBRbs (héat J)"
theory) 18 brofits mmr a nitréyei atiiobBreOA toleft 641 71pas & bi-proBdkt RAt6H Héa baIBésd in Gf

pol yiss Obuaneswk tr&pd GRe KUt Enb@Und1W4H filteled thiddgh  Alfek Sid (odobidh hetasivedl @odusy) Traf préd&r
coupl ed caling@7BRaitEENRr®ed therylExanpl e 1, and 1140 parts of diluent oil was
heated at. [err] to [err] for 16 hours urrder a nitrogen atnosphere. A total
ﬂof 14 p&KAMPIEB by- product water had collected in a Dean Stark trap. The
‘mxture was filtered through a filter aid at [err] to [err] to obtain the
desi red priomirare off f¢64ppany (ef4 eauitalentpls ofl pabdsbhyteny Qg@ﬂc (anmeidds, t16E pegy (3185
EXANVPL Ee@iveignts) qfriﬂ)etqswréedowolvemae prepared in1Exgele b #nd 41

rPE’%% of s¥lueptpil was degiechaly |
succi ni é7°an‘ﬁ ?.ta@ramwmen @t irogen #mpspherp- A iqtal oh tbparty ofoy-Pigtich “alpihher e
“at [err in ch ?13'8'35 Brﬁhg "("‘T 9 ¥a% tﬂ"’?%[‘%‘gw L“’é?’dt"ﬁés ¢ deptee tg gbtain the
pol yam §ﬁ’fﬁ"'é R %(qee °Yheriod. The mixture was
_heate ﬁ_Er([ to [err] for 10 hours. Atotal of 8 parts of by-product
wat er h collected in-a Dean-Stark trap. The hot mixture was filtered

through a 4] Fnﬁc uréabidﬁJB AP (A rbqhibﬁe %f SsoBiARH Sccinid RAnyBRdRA4HE 806 PRsBHNS
1. 21% nighpRaa ram of -alrftréhbmM 126 ereraehé% MasSHabiddigs s X0 SfIRAENS) of the coupled
s0 polyamine prepared in Example IV over a 2 hour penod The mixture was heated at 175° to 180°C for 10
hours. A total of 8 parts of by-product water had been collected in a Dean-Stark trap. The hot mixture was
filtered through a filter aid to obtain the desired product The product contains 1.21% nitrogen (1.18%
theory) and 0.19% sulfur (0.22% theory).

55 EXAMPLE D

A mixture of 1400 parts (2.47 equivalents) of polyisobuteny! succinic anhydride, 180.8 parts (3.40
squivalents) of the coupled polyamine prepared in Example V and 1050 paris of diluent oil was heated
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55 EXAWPLE D A mixture of 1400 parts (2.47 equivalents) of polyisobutenyl
succi ni ¢ anhydride, 180.8 parts (3. 40 eqw val ents) of the coupl ed pol yam ne
prepared in Exanple V and 1050 pa b ent oil was heated 10 EP O
302 889 Bl under a nitrogen atrmsp ere a err] to [err] for 12 hours. A
total of 16 parts of by-product water had been collected in a Dean-Stark
trap. Tham@drd tifgem@modphérb &t €8t ab 190T fort 2 rbaf. Ltdtd bD1E0brta of by-gréductaiatbr had

obt ai n t heeslambdtein pIDesHSirk trdd) FhemRmliéGias ARddadt M5 - ko BRAYCMirbugh g dilter Gl tO6H4In

t heory) . the deXifediirdduét. Thelprodiidi éntiris 1 BARGitpgsnt (5.90°%4 thédylequi val ent s) of

pol yi sobut enyl phenol, 72.6 parts (2.20 equival ents) of parafornal dehyde,
and 5851 BXMMPLE €1. 10 equi val ents) of the coupled pol yam ne prepared in
Exanple Il is heated under a nitrogen atnosphere at [err] for 10 hours. The
by- product eridyre of 1209| nade (6@ dauivalents ghpolylgbuteybiphendl.r 220, pag ¢P- 20 raui@ents) of

m xture iRgrafoarmaidehyds. e Figbpria (119 equivalenty) of e spYPiRdPolypraing| @fepaseetin gflis The
conposi t iNgAted wrdenH ﬂ'i"PR}f aB"‘tsPR-?’ d8%f for 1H’(/'Ié’f’l'[“r B}? bvmdeﬁwg él?l"P'feE egb\e%P%?g
have b¥erP¥f aps#nddp °e'??

frl \}rgmgzé d rv

addi t i ves f ‘1°[3‘B?‘1' ‘?cﬁ W{?t{;j %ﬁ"’e rf’§ g%sﬂﬁﬂ?ﬁ é%bﬁeU}ﬁ' st"iat(?ﬂ tho
fluids. ron%)ﬁrislgigT tlo t q pr gs nltl F‘e % are'lcuslHtu itive %’fu?np % aﬁ or
| mpar ti ” nha di , aaﬂ dxf&gnt o%i 5> HACdnti-wed Sﬁﬁ‘r}a@&
ant i Oxrsdaaioue ﬁu‘B H doﬁ‘\ﬁo Qﬁb{ dom r%ar tnX@Hoﬂ%y ald ihd @B lin
conposi t 1{efonal ﬁs fneld> $I 'c&ﬂﬁosﬂﬁns, ﬁé’t?aﬁan sidn MGidd) hfRANE Adidd\aRE ts Aks. FRY
al so fi nctomg&.ﬂbmoffthm&gegmgm, H,raplge I ncludi ng fuel conpositions, automatic
transm ssi ofmididtalfitn ssblichal fuid by b difecBBibhding @ thle leBmpokitien eqrwpasrdmapmmmsnar he
pr esent immaeld.) I0tHicamY ol ©r f Maybé intuthiati viith thid flindtionbiin0iaad thé fokrh df Hyontdneatélisuart

ndj #g andondeheats MaIGEHrépatsa by @ddilyet 9P & dbbut WD by fweigiitiof thia admilobitioncbr aditiye of the
I ub cat ipnggedi ihvention tbta sabytaddiellyl DertrLioaviatiyl liguid lrgriie diluantcdri solverit sithu s benzertehe
form of aoleemacwiate: pdteieuBuadhth@Omnineal ot wtheiatagrta masomeliw! qiree pratheelikeby addi ng 1%
t 0 about 99Velnpmpesitighg ofdlie presentdemention ifaningatedhwithathiel parfioyler tyhictipnabfiyig erseongentrate
i nvent i orMmaycroptaig phet agslitives] ang cheraiptries syeh ﬁqaﬂisgprsramamn@ro 8nand R fikgeBich @ther
sol vent® $ddifvesandhamisties ingl u@h@‘amR'w@H@e“‘pé'ﬂdr dsrersanthol e aFrProdycing on pshigey |
et hyl enedY! 06?"°ﬁﬁhc§ﬁ%1°r‘l “°’e'P'PI'@P"90%9°’E‘ﬁé’°P'| FI’Pé“ dwres'za% P’f"@??g PERSsy, agents,

present i '{d V't H:g erf |cr\eJn ﬂai fetf::ly
oo r rsc Urlast P ns 9 rtrv and rios araeer’r‘e b(;
| pork % TS suc ? o uch o°tr Rer 5‘% g

di sper%aryi' closu .. I'ves an
chem s %noﬁ%‘i?:ﬁ& i 11 -Eq% &t%é Bé%ﬁc &ﬁxBﬁJaﬁtacB s%rnst Bifnprisin
ash- pr odugj & g\p9srtro S ocb RRontio o AHod; INADSIG Hlakigibd 8 ploRBscOh lsefdéin FEHASH S.

- pour  poi gy ﬁ@ﬁeﬁ&ﬂv’ﬂ@ eﬁgﬁﬂé gre p%bé@ﬂﬁll&ﬁﬁﬁ& ﬁos@é?d?nl}ta'ﬁd arﬁ%t% p Huhﬂa%n&
ant i - f oarg, agesbse At indbntoRWhéY Sch scoph RSBt ddt Bl in HéChidinhsy AP pais And PPdBhBdsi RS
are fusl yydegery i bed and disclosed in U S Patent No. 3,541,014; U S. Patent

- No. 4, 289, 6idble 138t old. the rebims ftvh td¥king tHe Aive34b thelpresént BivenGonOis tHoestanddird Fdie V&
pat ent s nesk & wallgs the stanidad CAThEH-2 adid3ATI 1Gestestnd chemi stries are hereby 30

I ncorporated by reference for such disclosures. To further illustrate
various functional fluid conpositions, specifically lubricant conpositions,
conpri®ing the conpositions of the present invention, the follow ng
illustrative exanples are provided. It is again pointed out that the

foll ow ng exanples 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 35 by weight.
~Table  sets out the results fromtesting the additives of the present
invention in the standard Ford V-D test as well as the standard CAT 1 H2
and CAT 1 G2 test. 40 45 50 55

50
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EP 0 302 889 Bl TABLE | EXAMPLE RESULTS[err] OF V-D RESULTS[err] OF CAT

1H2(H OR CAT 1G2(G NO. C 6. 94[ err]
5/182 (H[err] A 7. 58] EP10 302 889 B1 54/311 (Q[err]
D none ' 35/382 (GJ[err] B none

52/189 (GJ[err] 1 - average engi ne var.ﬂiB;? 2 - top groove filling/weighted
total denerits based on coverage and |0C lon of deposits 3 - run at 2.8%
wei ght of the additive of Exanple Cin a fully formilated package in a

m neral oi |'[ er ] EXAMPLEjn RESUUTS? OF Wel} () hBESMLTSARF GATAIH-3(W)EOREAEI@2B) ¢ A in a
fully formul at¢d p¥ekage in a mineral oil[err] 5 - run at 6.3% weilght of
the additive off EXgnpl & A Thnggel UTTY[TOrmurated pagkpgge 1n a m nejal
oil[err] 6 - rygn afy 5%wei ghyspf theladditive ofgeiagple Din a fylly
formul ated packagepin g mnepgeb Oi I [grr] 7 - runsgss @sS% wei ght of the
addi‘tive of Exgnple B ijn a frdaby forful ated paclspgsogp a mneral ¢il[err] 8
- the dul ly formteatet—pack ¢ BB t, an

EP/ anti wear age t',a"%{a@c?ﬁ?,' RY2BYMi nhi bit or. and VI i nprov r.@éS \(ﬁﬂi le the
(nventi on” has be PARENE PiToAHC P 6&*@?@78163# fﬁgﬁra@m 7 PHSEOSHY o 1
preferred enbodi R ELTH Fob} o tepddive QL PRIMRIG C)ia [uihclomplalagipAkaga it o ci at e

a4

]

" P B + Bonfbell PN
CAAUL "CLUTIt nmo a ucTucTrycric, A

1
{hat vari ous ChalELe eart e BB BB #0505 RS T o1 1
wi t hout departi r;,g-n ,g,%&i t heedgpl rit of tﬂ'ge_)ar-*ﬁver'l | orlﬁ%gr efacﬁfﬁ e, di fferent
concentration I &GgsSat 8HSteight b the aliGivB oFAEGMHIE A i @ﬂﬂﬁf&nﬁﬁkd%ﬁk&d& i.hﬁr ei nabove
may be applicabls@nehio® consequence of variations I'n 30 the oll base stock
or the type of @ngins@iwelghtor ke laditivebPiExEmpld D ifa MRl BAXAITINE

conposi tion der imiseht 6itom a hydrocarbyl polynitrile and a pol yarni ne
reactaht 35 Twing = B.65% gttt di yhel laGuttavt by Exaplb BIi 4 wuityl fermiutted padRlean #f a
cyclization_ reaatineeanoiti t h sai d pol yam ne reactant to form said coupl ed

pol yam ne; wher &i-theddlly dorpabtydiprckege cantalrts anibteigenty spantiesidant, @d ERfgntivea f ol | owl ng
formul a: [ ERR] wbest.@icprrasing nhibigor pjd Vi gnprevdependent | y hydr ogen or hydr ocar byl ;
[err] ;s hydrogen, alKyl or [err], 45 Wherern [err] 1S alkylene of 1 to

10 carbon ait&%he iveAioh hhsShebh BEscibleli hd Mlstrkibd With reférohcd b BorlaldGrdiéHal SmBldihdnM 1
t0o 6; Z inéresk| #hideCiRadOih the drOwill BprcdialdQRat dhrRUSchafddd, ibdifiSations dnd RuibsBiliiRs 8dn dof OM
1 to 100ined théreih thdat @apadify frdhdihe SEiHIChT | i8MoR EFof EMaMPlb Sttferedt cdnBabtritioh Yddges Ne
groups Wthet hhaartite gefsirddi raa@sl stifdrin he®REDe mbybeaplicablb REE coiseduohidaat viriamyis Ml €
capablse b olibede gk ai theayp@\o brigihalor théllikeeact i on Wi th said polynitrile
reactant; and, wherein the reaction is conducted at a tenperature in the
range fr6Wimerr] to [err]. so 2. A coupled polyam ne of ¢laim1, wherein
sai d hydrocarbyl of said polynitrile is alkylene containing 2 to 12 carbon
at oms, of o} RepPled olypmine cemppsition,dasies amy adhvdimearky! molwiirilg agd j@yRolyaming reagignt
furthé coff"aeiisald hudrpraryt Rabyitrilesisicerapla @f # Fyslizafion eaction with,sgid ppliyqrie rgpqiapt to
mer capt o, S8l caypledppiysming: whersia said palvaming ;AT IS PRIBRSNER P e Mowing fRimyls:
-R-X-R - wherein Xis 0, NN, Por Sand Rand R are the sanme or different
and are al kylene of 1 to 6 carbon 12

s H-N-(Z-NR4)p-R5 - (11)

i
Ro

wherein each R® is independently hydrogen or hydrocarbyl; R* is hydrogen, alkyl or NH2RE[NR7Rf],, .
45 wherein RS is alkylene of 1 to 10 carbon atoms, R” is H or alkyl or R?, y is in the range of from 1 to 6;
Z is alkylene of 1 to 10 carbon atoms; and p is in the range of from 1 to 100; with the proviso that said
polyamine comprises at least two amine groups which are positioned with respect to each other such
N that they are capable of undergoing a cyclization reaction with said polynitrile reactant; and, wherein the
reaction is conducted at a temperature in the range from 70°C to 200°C.
50 .
2. A coupled polyamine of claim 1, wherein said hydrocarbyl! of said polynitrile is alkylene containing 2 to
12 carbon atoms, or atkylene of 2 to 12 carbon atoms wherein said alkylene group further contains a
substituent selected from lower alkoxy, lower alkyl mercapto, nitro, or amino or is an interrupting group
selected from ' '
55
-R-X-R'-

whersin X is O, N, P or S and R and R' are the same or different and are alkylene of 1 to 6 carbon
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EP 0 302 889 Bl TABLE | EXAMPLE RESULTS[ err] OF V-D RESULTS[err] OF CAT

1H2(H OR CAT 1 G2(G NO C. 6. 94[ err]

5/182(H)[err] A 7.5 r 54/ 311 (QJ[err]
none _ EL%J&BSQ%/ 382 (Q[err] B none

52/ 189 (Qferr] 10 "1 - average engine varnish 2 - top groove

filling/weighted total denerits basedasrecoverage and | ocation of deposits

3 - run at 2. 8%vve|ght of. the additive of Exarrple Cln afuIIy formul at ed

package in a ! i ve of
Exanple A'in aq %@‘Eforwwﬁség':pac baéguﬁ’szi)f—"rg ne?'a%m) df rejoﬂg) - run at

6. 3% %ei ght ofi—the. ltive of Exanble A in a fully formll atpjinqckage in a
mneral oil[eqr] & - rjun atﬁg%vvelgu of the adwieRiye of Exanmple} D in a
fully fornul ajed Packdge in788ninerhl oil[err] S#311(@HNn at 6.5% wei ght of
the additive Qf arrple BifPra fully fornul at e@3¥dRBge In a ninpral

oi IYerr] 8 - tthe Pully forn®"&ted phckage cont é?’i'ﬁg(ﬁydetergent an’

anti o¥i dant, an —El?érad&telnymiarment, a corrosion inhibitor and VI inprover.
25 Wi | e the i re-asd dgresve hifgy/manaed thexsddichie Baset an tdvbraget dnaloealiombitdepdsf er ence to
certain preferraeduestidath waight « ttsladdidye bbf Exalnpls € iskiully fethulated plvkagarida Wi | |

appreci at e t hatminsaloi§us changes, nodifications and substitutions can be
nmade fherei n wi4-auat 4@epeiaht of (efedditive bhiexagple Aiirt 2 ioly forivelated vashagedma  For

exanpl e, differeiparalencent rati on ranges other than the preferred ranges set
forth herei nabdvéuhs 3P5’é"’°89ﬁ1cﬂfF’@&B‘i"é’eaﬁE"ame'aﬁm‘H@rf@@“B‘PdV%FMQQt"T dns in 30
the oi | base stese! 8 the e of engine or the like, Clains 1. A coupled
pol yani ne corrpc?sﬁ‘f’l %g%d@fgf‘ °fidiye g ?'BE&T)W'I'V“HB‘I“S?WP??‘W@ nhd a

| .\
0P 1, e e RS D Y B A 52000

I wh foll
oy el f@jj;ig%%bi@ﬁ% Vc,{"%@,f L R e ]
[err] is hydr ne of 1to

10 cé&fbon atons, [err] is Hor alkyl or [err] |5|ntherange of from1l

to 6; Z.i W'A'Pllgﬂ @"’B as_LbePB d&%ﬂ@a@%'ﬂusaﬂm'th 'afﬁﬂ";z tp corfalg Pﬁ‘ﬂé'ei’aﬁ "Eﬁ‘“sf rom

1to 106‘"r ?‘( “’g%‘ " 'F‘? {pulstt an ne
: PaB'PPeIﬁ" d? ? FeEDPR oy 'f?“f‘i'i‘??‘“? Q
groups \m e{?b%ég{ E'rre; ran §I}?’{§ d;{gog%@{ﬂ{ ) a%F aHle gs g 8on68quel|;]ce 0 vqngtfF ge nar e
r

Capa%eth% it B

reactant; eac |on I s conduct-ed at a tenperature in the
.range frdpdm,gerr] to [err] 50 2. A coupl ed polyanine of claiml, wherein
'said hydrocarbyl of said polynitrile is alkylene contalnlng 2 to 12 carbon

atoms, ar Alkypleansiyarhing chilpokifor” a8rR&N réth AIEYdMERIYE bblyrikAb GndlakablyBiife Gdaotdi
further cowleinsidanyGid&amiyl pon@itile Beh6lofla tychimidrésXionaith¥iM polly MK reddiday o
mer capt o, font ai, coGpledadiyaraing fwhérsin asid polamine Uigaiciantds igprosspted By Be foliclvidg fomiulab
-RX-R

% | H-?:;(Z-NR"),,-R5 (11)
R

wherein each R® is independently hydrogen or hydrocarbyl; R* is hydrogen, alkyl or NH2RE[NR7 RS},

45 wherein R® is alkylene of 1 to 10 carbon atoms, R? is H or alkyl or R®, y is in the range of from 1 to 6;
Z is atkylene of 1 to 10 carbon atoms; and p is in the range of from 1 to 100; with the proviso that said
polyamine comprises at least two amine groups which are positioned with respect to each other such
that they are capable of undergoing a cyclization reaction with said polynitrile reactant; and, wherein the
reaction is conducted at a temperature in the range from 70°C to 200°C.

2. A coupled polyamine of claim 1, wherein said hydrocarbyl of said polynitrile is alkylene containing 2 to
12 carbon atoms, or alkylene of 2 to 12 carbon atoms wherein said alkylene group further contains a
substituent selected from lower alkoxy, lower alky] mercapto, nitro, or amino or is an interrupting group
selected from
85
-R-X-R'-

wherein X is O, N, P or S and R and R' are the same or different and are alkylens of 1 to 6 carbon
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wherein Xis O, NN Por Sand Rand R are the sane or different and are

al kyl ene of 1 to 6 carbon 12 EP 0 302 889 Bl atons. 3. A coupled

pol yam ne as defined in claim?2 ' iL hydrocarbyl of said
polynitrile is ethylene, propyl eﬁ@@%@y@n@ or (nmethylene)[err]X
(ethylene)[err] X- or (propylene) [err]X- wherein ais 2 or 3 and Xis O 5
N, P or S; amghswherein said polyam ne coupling agent contains at |east 2
am ne groups and wherein the al kyl ene group contains 2 to 10 carbon atons;
and wher es.n A &fplbe Poijdnine asSdetinsadil Glalrd 2 iwherbih &saip medredatst ¢ifsaid polyhiadeyis tethglone

t enper at ur e pedpylbes, BiEtgene| ot (Mdthylene)pE Katylond).X- Ar (pappbrell X ohgraimiane2 as3 aefX a@l i n
claim 3, whe¥, & o S andwieypair saichpdiyainine fcoupliigiagent] cpntaits atlleast 2 anfinee graydsend wherdio)
[err] X, (et hid akondXgrawp doptriop 2 te r18)datbpr dems;vind rveierein)ihg seaCliopris Sondgaeted! ohibe ei n
sai d pol yanipmserics oba catalyshat a tampergfure & betweani¥0t @tectSRHE-am ne,

tri-et hyl enet etraam ne, diethylenetriam ne, pentaethylenehexan ne, polyamn ne
bot'troms of- i serelptrolamine @p pefingthiy clalied.cthareis spig hrdsecatbylof sgicspqiyaitrilq is (methylene)-
coupl ed pol wXnelEensisX o5 {AropulgnalaX. whesginX is O gp, Si 20 hereig spid selygmine ip at leasheg < ed
at a tenper RH3PRYINRPaniaRIng; tristhylensiglaaming dEE‘Y'@9"\56""[*e?"?"}@‘"’é?"*’ﬁ@"ﬁ'ﬂ'ﬂ%| Rotyamine
pol yami ne a$ a9 Eaes heyagh: ardpvhe icARlesdis =Ry dr ocar byl polynitrile is at
| east one_of, bis-2- cyanonethylthioether. . bis-2-cyanoethylthioether,

et hyl oped @:gg%‘;@gﬁa FS B ety Bt B PG SRRGHE ol BB 0  he

adi ponitrile. . A rru?t | - pur pose addi t'ive for functional fluids and

| ubri cantg oy QBAEESbyAMinb S284h& N chif) 4, Fherbif 358 nydRRarby B6ilAMb i 1ebdi Snd Qb a:

25 [ ERR] WhegSbhethyithidetser,”: bis@Lcanobtiyithsélier,C aﬁv@ﬁﬁglénebl%fo]ﬁtrﬂe? t¥s iRy Mbethy!
di fferent f@pcishesRodd®t hyipolts. car bon atom and 3 each [err] and [err]

i s i ndependent|y hydrogen, -alkyl, [err], wherein x is 1 to 100, Y is

al kyt’'ene nf Almiltbpufposa adaitive fat DinBiorar fluitis Aed lericanChroparediby reagting: cont ai ni ng

cycl oal kyl ene(®)tt Idast ane I€acioatobbe foabnds, [err] is hydrogen, alkyl or [err]
wherein [err] is an al kylene group of 1 to 10 carbon atons, [err] is

| ndependently H, alkyl or [err] and y ranges from1l to 6, [err] |Is hydrogen

or hydeocarbyl or (I); duis 2to Geew th 40 (B) at |east one
hydr ocar byl carboxylic ' Nati e thgreof or at | east one
hydr ocar byl phenolic re fy or a ¢ Rfiereof. 8. An ddditive of claim

7, wherein said reactan B at_J€asy one substituted succinic acid or
-derivaggve t hereof consjsting o ubst i gent groups and succinic groups
wherei i the substitutiop groups @ 45 derived from pol yal kyl ene, said
pol yal kyl ene being char®&eterized by a rr] value of 500 to 10,000 and a
[err]/[err] value of 1.0 to 4.0. 9. An additive of claim8, wherein said

(A) reactant jdleh et rE [sHUBlardyR RS tRNBME BOGIRIGH 1Y bach indinlibde Grbaf kit laRd
from cyanonmet fash R bRekENShdepeiddR HyhbddnNANGE NRE ), 8¢, WhERIGAS @ RY100V 8 RikisHe.of aNd
a pol yam ne s@io 7 carifoftla®fmb @Fla hétérobybiicinflobanlcomahify &yiehikne di LY lcarb@i didndTRNE,
t et raet hyl eneigepdragonelkyl ¢ NI BFERATYRE 12 WREASK BANs BR alkyjledb YR 6T tb 00 Ladtsth adi@, A7 Is
m xt ur es t her iaddpendbily H\ alkyllor RT aridi ygngoe e S itd 8, B isdydnpgdansr hgirazaypljoo(l); anaanist

.of an,oil of 2tk wimti ng viscosity and a m nor anount of at |east one

“addi Ti we as dé piieast ona hagrgcadbylecatbpxyii¢ apichas dyrivetiye theregipor atlleasyione dwidreqatbybrthendlie r

fornul ating fieadant errixtimedheseef conprising a normally |iquid, substantially
inert organic solvent/diluent and from1%to 99% by wei ght of at |east one
additive %S Aaéf!qlwg (ﬁ’f F'ﬂ"‘a7n hgﬂ% s%cf reeq:t%nt '(m |s7atthfstg)'ne fgbshtute succinic acid or derivative

, thereof consisting of substituent groups and succinic groups wherein the substitution groups are

45 derived from polyalkylene, said polyalkylene being characterized by a Mn value of 500 to 10,000 and a
Mw/Mn value of 1.0 to 4.0. :

9. An additive of claim 8, wherein said (A) reactant is derived from at least one hydrocarbyl dinitrile

selocted from cyanomethyithioother, cyanoethylthioether or cyanopropylthioether, and a polyamine

60 selected from triethylenetetramine, diethylenetriamine, tefrasthylenepentamine, pentasthylenshexamine,
polyamine botloms and mixtures thereof.

10. A lubricating composition coﬁiprising a major amount of an oil of lubricating viscosity and a minor
amount of at least one additive as defined in any one of claims 7 to 8.
§5
11. A concentrate for formulating functional fluids comprising a normally iquid, substantially inert organic
solvent/diluent and from 1% to 99% by weight of at least one additive as defined in any one of claims 7
109 ' . -_—
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EP O 302 889 Bl 12. A fuel conposition conprising a major amount of a fuel
and a m nor anount of at |east one additive as defined in any one of clains
7 to 9. 13. An automatic transm Eﬁ'ogﬁzfahb"b‘?. conprising a maj or anount of an
automatic transm ssion fluid and m nor anount of at |east one
additive as defined in any one of clains 7 to 9. 14. A hydraulic fluid
conpr i si1agA due&nipositdARbiAprisAg a@naldy Sl df @ fiel &Hddh r¥RGH amodifit BIOA leastRbkaddite &t

| east one adlidd ih ity de otl@dimsBG d.n any one of clainms 7 to 9. 10 15. A coupl ed
pol yam ne of claim 1, wherein said hydrocarbyl polynitrile is

bi s- 2- cytanse kitgrhatic ltriamaeﬁdaien figieh doraraiisidg p whajon Binaret plsancqulpyriatimieanprolssiamfivigeand a

bot t ofs.  Parinerameuetof #tileasiong Bdditive @edetimddn are ofpdfrisimsiTza8ammenset zung,

abgel oi tet von ei nem Hydrocar byl polynitril und einem Pol yam nreagens mt

der ali déﬂlémp;@pphfz(fjwﬁgpmpnsmg a major amount of a hydrauli¢ ﬂuzi NQ@ @mpg@mount of at least one

{1 .wobel J@E’é‘f"’%f'"eﬂg"wa%%ﬁ@"ﬁwgserstoff oder e| n Hydrocar byl r est ist,

R4%sserstoff e| n Al k st oder NH2 R6 é i st, wobel
el . Ao Rplec gpbarting é e T papgiele R ok vy or ans
Al kyl rest B yﬂ@"?éstethy % M1 y@@f“@ tf?"\?on 1 bis 6 Ilegt, Z sin A kylenrest

mt 1 big,h %% men Ist und p imBereich von 1 bis 100 liest; mt der
Ma~gabe, qag oI yam n m ndestens 2 Am nogruppen unfalt, die so

gegeng! nandghpd s&;amasaﬁ,h@ﬁgmgsg%as@teman dem Pol ynitril el ne
Cycl i sl er uggss LB pdhnid wobei das

Hydr ocar by LiReh yéHahiniagénd nﬁ%?&ﬂ &A{é&leh%r%ungsr eaktion mt dem
Pol yam nreagens zu der gekoppef]ten Pol yam nzusammenst zung ungeset zt wird;

und wobei di e Reaktion be! |ner Tenperatur im Bereich von 70 * C bis 200-
C dyrehgef Ohrt w r dH-I-(ZHRORP& & es Pol yam n nach Anspruch{lly dadurch
gekennzei chnet, daB d&s Hydrocar bylrest imPolynitril 35 ein

Al kyl enrest mt 2 bis 12 G Atonen &st oder ein Alkylenrest mt 2 bis 12

C- Atonen ist, der auBerdem ei nen Substituenten ausgewAhlt aus ni ederen
Al koxy-, nivabaiipden Ragt Y prshdnalg Visserqigfiqdey- einidesyocatayiing it - R* Waspergieflepin Alkyjest

unt er®r ec h‘éﬂljblﬂ;?g ﬁ:wﬁt wehef R ?"l‘ vienrasb it i bisyiQ) C-Aom %ﬁ’i Wéimgig;?( g:;
S t of £ "

ogg(rarant?er '%ﬁl "‘E!‘hg big E@Qﬁ%‘ﬁ' gfdf %é’t ?,sd%!{g{" ok Fﬁ l@h grippen
Gekoppel t o POl ¥ fﬁ APaRE ng?ﬂe"@ﬁ“ " 55?% X e Th e‘ic'setﬁungsraagr’m

(Met hyI en) | et

pelte
Sauer st of fundﬁob& ) FQ tlon Qiﬁ&‘ lm§9 ?éﬁt/&lmf'éhs 2Wuréﬂ Uhrt wird.
Pol yam n- Koppl ungsm ttel m ndest ens Am nogr uppen und der kyl enrest 2
bis 10 @ AbékaBoefddtrdfrhin nidhCAngRRA1, GHdﬁrclR@&Kﬁnh&éhnét%a@@&W@E&bﬁﬁéiﬁﬁ Polynitril
Kat algysat ogis ARRénrRSEME L bikaaTekierhenlist\00ét sAIKpshreRintit 211 2(L-tioMemige fdr 3Batdeini I d.
SO0 4. Cekemppesdubsituehton Jusgdwihin agshniddamp IAKOKY-, hisderanl wikginegadie Nize | cdbmahinorela B
der Hydr ocssnogdbr ertunthasochaldy Giupped this ddr efigelmgiherPosdel , ( Et hyl en) 2X- odor
“(Propyl en) 2X- !st, X Sauerstoff oder Schwefel ist, und wobel das Polyam n
n ndest ens-Rebiles ausgewahl t "aus Tetraet hyl onpentani n, Trlethyl entetranin,
Dieth* ylentriamn, Pentaethylenhexam n, Pol \éam nsUrrpf en oder Gem schen

davon i st eidhyeeRel XyBaueriaf.qPlipksialis Phpsphes pdew Schwsisl ist @k dhyed Fegleishy weefi n
nach Anspr‘ﬁ‘é‘i‘?%ed"ﬁ'?fcﬁi‘fy@ﬁmﬂgmgﬁr??eq CABen sitthB di e Reaktion bei eaner

Tenper a. t('ij koppn]t e‘;tﬁya(r:nt]n Ymgch nsprugu Q %acﬂ]rcg gekennzelchg’e%f at}r erv\ﬂlydrocarbéllrest des

: C : L 1 Polymtnls Ethylen, Propyien, Butylen oder (Methylen).X- , (Ethylen),X- oder (Propylen),X- ist, wobei a
2 oder 3 und X Sauerstoff, Stickstoff, Phosphor oder Schwefel ist; wobei das Polyamin-Kopplungsmittel
mindestens 2 Aminogruppen und der Alkylenrest 2 bis 10 C-Atome enthilt; und wobei die Reaktion in
Gegenwart eines Katalysators bei siner Temperatur von 90 ° G bis 150 ° C durchgefiihrt wird.

Hydr ogar by] si,a § ,Pse.' ﬁﬁ""“% éy%..éé oanpaelne Poydithapobh 2706

50 4. Gekoppeltes Polyamin nach Anspruch 3, dadurch gekennzeichnet, daB der Hydrocarbylrest des
Polynitrils (Methylen)zX- , (Ethylen)2X- oder (Propylen)X- ist, X Sauerstoff oder Schwefel ist, und
wobei das Polyamin mindestens eines ausgewéhlt aus Tetraethylonpentamin, Triethylentetramin, Dieth-
ylentriamin, Pentaethylenhexamin, Polyaminslimpfen oder Gemischen davon ist und wobei der Kataly-
sator H.S ist. '

85

5. Gekoppeltes Polyamin nach Anspruch 4, dadurch gekennzeichnet, daf die Reaktion bei siner Tempera-
tur im Bereich von 100° G bis 130 ° G durchgefihrt wird. .

IR



EP 0 302 889 Bl 6. Gekoppeltes Pol yam n nach Anspruch 4, dadurch

gekennzei chnet, daB das Hydrocar byI Polynittil m ndestens ei nes ausgewAhlt
aus Bi s-2-cyanonet hyl t hi oet her, ﬁy @/%gg Gsf hyl t hi oet her, Met hyl engl u-
taronitril, 2,2,6,6- Tetracyanoet hyl cycl ohexanon oder Adiponitril ist. a 7.
Vi el zweckaddi t v fO funktionelle FlUssigkeiten und Schmermttel,

her gest el 6.t GiusppSiteREFRIbIIANNAE® Mngpich N4, NHABSEH Bekeftiz6icHbtiRAAK idad Sigdroddfdlyi-Polynitril

al i gemei nen nkitdeseis: el ausgewihlt aus Bis-2-cyanomethylthiddter, Bis-2-cyanoethylthiosther, MethylengiulR2
(1) t6 I n daaonitric2,2e6-TettacyanathyRydiohexaron aaibr, Adfonitii ist. Hydr ocar byl rest ist; R

f U jedes Methylen-C Atom gl ei ch oder unterschiedlich ist und jeder Rest RI
und R3 sun&bhéatryeckadtity S fenkiphélie Filissigkgitok yhd Sehmieguitil, hoigesteliRdurcliBivaktion yoowobei X
ei ne Zahl von (A rijidgsterg@inprg feakiangdnderligrmeinen Egmeki t 1 bis 7 C Atonen odor
ein_; 20 het er ocycl i scher stickstoffenthal tender Cycl oal kyl enrest mt
1 bis 10 G Atomen ist, R4 Wasserstoff,_gin Al kylrest oder NH2R6[ NR7Rs],

i st wobei R6 ein Al kylenrest b| s}10 C-Atonen Ist, R7 unabhangig
vasser @ off, ein Al kyi reg < 2i m Bereich vogzl bis 6 liegt,
-‘R5 V\asserstoff, ei n Hydpor (1) 1st; und u eine Zahl von 2 bis
6 ist; mt (B) mndestenlds einer rocarbyl car bonsdure odor ei nem Deri vat
davon odor m ndestens eijnem 25 Br ocar byl phenol r eagens oder el nem
CGemi schy davon. 8. Additit nach Anspruct7, dadurch gekennzel chnet, daB
Reagens (B] m ndestens sine substituierte Bernsteinsgure odor eln Derivat

davon ist, beptRhRRAMe 2R veiBBisi7istort SN HRFBByIETsBRT 15]b&s My loRcEatont HiBich
wobel di e Subsder ubteérmialichhgaingiiddet Rest RUOURILIT IRabnAdik WaSsaris, éhh Alk@iebtdieMy-
Vert von 500 lRY,AEGE0LbLEIG sine ZdaNtbnai s MO/ iStLY WarAkylehrast snitvobls T,0OAthrhén diefein
besjtzen. 9. RkastodychischeaettksiviipmhaieieSCyctbalyisntdst Git K chisoeC-aiomeit ist, h BVi2engein S
(A \5bgel ei t esbin | Aliylresti 9dami Nt BYNRTE], dst.neaei-it pio GAkryleyresti mit ti rbid 10 Stisapman/Abt] 87 aus
Cyanonet hyl t hinsbhéngly , Wedperstofbt diry |Aldnireste bére r R°o it undCy airo Bersich piph tthbised Hiegt, Rund
ei nem Pol yani Wassaﬁg’géimdtocﬂbﬂfeﬁpﬂ%ﬁ'hw ek weqinegehliyon Ppig Bliskineint ri ami n,

Tet r aet hyl en- (Bysnindestenscqines ygrocapyieprierefiye eden @ioam; q?r-vepawamrsm-n«fﬂs@m einRin
Geni scPfen davH¥F’°°!@V'P@E?IW?‘Q?P?r?°{°f grouSentEifaerzung, unfassend einen

Haupt ant ej | |nes Ols m Sc ' I’VI sko |tat und ei nen er| n erﬁura] Ant't%'le‘l,te
_ Eogggﬁt fgt enins ng egdui 33 avg;hg 'ﬁ 'E? sufufrg?,'nr ifasﬁ rere-
&lt nte et o ie emeh
gewohn|j Wjﬁs OIJE% es dr gani sc se-
VerdOnnungsm tte ﬁg m ndest ens e| nes Addl t I Vs nach SI nem

der Ansprdciguity Mch Asprich-8, Tj%&]réﬂ ngQZrerucﬁF\& n&h%tlﬁﬁa &:Q%@@Bﬁ&éﬁi wH 9% minddseasend
ei nen Haupt @iﬂ&uﬁ|Hyd@bd?@%miﬁleb@gev@ﬂ!WausaﬁﬁﬁH?fﬁhQ o%th Cyanoe thiRelodAR Shbr & hAoPRET €N
Ant el | m ndeginRBhert iitesineht Hbijdnir alsyehanti J08 MidklonOidin, Widielefribhif, PotradiBren-

FI Ussi gkei t pbrtamiriPomasiiyleigRanih, %@amuﬂéﬁf@&ﬁ@ﬁﬂjﬁ&m&lﬁﬁh ddaspt ant ei | ei ner

Fl Ussigkeit flr Automati kgertriebe und einen geringeren Anteil m ndestens

ei nes Addiot iSusnieratialzgsem@ansdirungAnsiasdend eingh Hauptabiteil @Bes DIk, mit Schmierviskositit und
Hydr aul i kf | eihersgeghgeren, Antaiininegstand cioeseNditivdcnagt eimsireder Aasiprilefie 7 bis 9.

Hydgaul i kf I Ussi gkeit und einen geringeren Anteil m ndestens eines Additivs
nach efneth Henzeniaspy Herpleliung fyniiotplier Filissighelienpyseipasend efpcdeyBimiich fiissides.Am syosantin 1,
dadur ch gek EMRZIBe"eR AEqaniseha Lengs ofigs dYestianungsmitsl wad {1rfis 9BjGewp% mindestens sines
cyanoet hyl t ﬁP‘B‘é’F ﬂ%"lh singp dprApspiide BoISBani n aus Et hyI enpol yani nsUnpf en

best eht . 5 302%89 Bi Revend ﬁ‘gjf{"fg’" pr'@'ﬁa}tﬂ% thﬁfj?b 8P§3¥Hsﬁhne

COUpI de d rFI!‘I ne g nnge g‘m este eir}l)es VS nac em m nspr
~dans IaquelfJ 7 8 f"ﬁ rocar oﬁ i 3 i on de

cyclisat 'ﬁ.n FI% et! f@p}\l}tonq ‘v@fﬁ urﬁ assand an%%taﬁelﬁﬁ\lw Flé m?trfUrllexf&h\taﬁ( ertrieba

pol yam ne cg e@te eE ABRRS ha einB d%’r%k fenE Tlhis'gPPr bsent e

‘par la formule SUI vante

: 50 14. Hydraulikfiissigkeit, umfassend einen Hauptanteil einer Hydraulikflissigkeit und einen geringeren Anteil
mindestens sines Additivs nach einem der Anspriiche 7 bis 9.

15. Gekoppeltes Polyamin nach Anspruch 1, dadurch gekennzeichnet, daB das Hydrocarbylpolynitril Bis-2-
cyanoethyithioether ist und das Polyamin aus Ethylenpolyamins{impfen besteht.
65
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H N (Z-°NR4) -R5 (rr) 10 R
RS dans | aquell e, chaque radical Rs est independament |'hydrogbne ou un
radi cal hydrocarbyle; R4 est |'hggroqBide g4n al kyl e ou NH2Rs[ NR7R6]y, 00O R6
est un alkylbno de 1 a 10 atones de carbone, R7 est 15 H ou un al kyl e
ou R6, y vaut de 1 a 6; Z est un alkylbne de 1 a 10 atonmes de carbone; et p
va de 1 revéftication®C | a condition quo | adite pol yam ne corrprend au noi ns
deux groupes amines qui sont positionn~s |'un par rapport A l'autre de

tell o sott Compdsitibe dg @olyansim exipie @Brivée g'oul mydrocarbyinpolynitriec B dun dhactary Pblyseitd on
avec | edi t dansdadquelist legitohygrecarbyl [pelynitdle, estiantes & |ung niskton deccycliBation iavas leditt réantantiui t s
a une st enp@eheaminecoori formet ladite PPy arGing.cOBe; @ansJaquplis] lgditrréastantionolypride e esprégents
revendi cat Pare fermulpgyiyanteiquel | e | edit hydrocarbyle dudit polynitrile est un
al kyl bne contenant de 2 & 12 atones de carbone ou un al kyl bne de 2 a 12

at ones de carbone dans g-aauel-Nr&gi t-gF oupe al kyl ene confr) ent de plus un
substi tuant choi si parm |l es al koﬂl inferieurs, les alkyl mercapto

i nfdri%urs, |es groupes RStro ou amino, ou est un groups d'interruption
choisi parm 2z -R-X-R - ofi Xest Ob NN Pou Set Ret R sont identiques

ou diffeér e%% 018 Odh Q%d.c%l ﬁ%ﬁf%} ga%m s@ a% %Heeéu Cradiétl eg%éo%am E R os
Pol yam ne Jn | f 7R Bstlu aﬁlyrf%g i, Sonb H1Wst | €
| edi t:shydrﬂ %kﬁe ”vaﬂ d)m'été 'zdénﬁa ky n ﬁom sedal% de@l 3
butyl bne oyod. @vdcTRt x iR €qu Hadit §é@ i 8HmbfRs GBLOGY gl%nea Xui &t @
est 2 ou 3pedtionhé® Pin Shr rd}JporPa PalitrSde Wlle G&tasquhna@w lapt6s & €6 oumemnedea&auaﬂ age
de pol yanm sgiisa6eh dvedlediftéactimt POynirilell «bLHassS laqUsild 1R SéaelionbaNcondivitg BAaInb GerpBra@ifeOUpe
al kyl ene ceaiphtiderro-clé 280°€. 10 atones de S5 carbone, et dans laquelle la
reactipon est conduite en |l a pr~sence d' un catal yseur & une tenperature
congvj S 2. e Rolyanir®Ocampléd @b ld S@eridic@ion 41, did laquelien ledit byrudcBeyie edutlits pejynitrilel Bl wn S
dans | a r evliadindiconteriantrdeR 2 42 plompsidpucsitione biedi alkyibpel ﬂoéér 12ydtamed g icarbone dans
pol yni tri | lequetedit meﬁfﬂrl‘ivlémwzt’@m fejelvs prbmbstiRpntshoigi parobipe Biexy Iferiee log aligt 0
Qu S; et dﬁﬁ@al?t‘atﬂﬁé?‘!se op GHROE Niffp ou aming, G 9%#!' AreuRs nterwnman hgsipamt de:

t~t raﬁt hyl bnepent am ne, tri~thyl ernetetraamn ne, didthylbnetriam ne,
pent adt hyl BH%T exam' ne, des fonds de pol yam ne ou des n®l anges de ces

b I I
Tore que B et Nyn nES ot bl eiidenfi el S on i mdn M%E‘e{&%a@ &St
.condujts A 4'% une tenperature conprise entre 100 *C et 130 '

Pol yam r@ecohygté fe!léq Hﬁﬁ QQ.RE rUaﬁs Qargén&@aﬂ&ﬁ ngv@ ﬁ@(}e'leo lgdif1 hycpcﬂ:%ylla Q:lg&he' le

| edit hydr9 ¥ Lstﬁ‘@c é% 13 %o 1o BityiSFR! diJe ﬁne) X, I'éthyldne).X ou le (propylene)-

bi s- 2- Cyan%?og hydst B et est% N, 3 Y159 B3 W g"e 6nt de couplage de polyamine
‘Bt hyl bne- g E@ﬁ\bM b ly@uped arinBs 6t daf IBGLENAB g@hﬁeyduky@u&&dahuaxma €0 @dmes de
adi posi t ri tRoond, Kbt dansAsHibllsl 1h réiidlich estucdife RO W prEdohidet®iin daiVedur ANUAE hcinpBiature

| ubri fi ant eonpriegénkre 9&1C dtabeant rob6agir: 55 EP 0302889B1 (A) au npins un
réactant de formule: 5 C—~~~~ F --RA
10L danst | Belyagiinecconpiéeateile dep @finie dansHa rempdiaationr 3 dlacalaqueled fedit Aydmcerbyle [udie st
l e n oupPayiriie] pftf: émésmtenploX «étmepapeota(pmeamxm&m@ v63; [ey tidng aaestle dabitec un
des THdi capolyaRinecest RE molns liupgl d¢) dpicpatviRnepertantingd irigtdpnetétreaming, |digihyiénetriamine,
(Y- NR4) , ( Reentagtyyippghexamingdos fopipedel Rolyamipe et deaéﬂéffwfe@es spbglancesy, pt d&Pﬂ(‘?‘!‘ﬁ'l’?e de
1 16 legjt catalyseyrget Ha® car bone ou un cycl oal kyl bne hdt erocycti que

cont enant azot nt d
goqyamme coup? t\él?e que d%flme dans (Pa revendication 4, dans laquelle 1a réaction est conduite a

45 une température comprise entre 100°C et 130°C.

6. Polyamine couplée telle que définie dans la revendication 4, dans laquelle ledit hydrocarbyl polynitrile
est au moins un de: bis-2-cyanométhylthioéther, bis-2-cyanoéthyithiofther, méthylens-glutaronitrile,
2,2,6,8-tétracyanoéthyl cyciohexanone ou adiponitrile.

s0
7. Additif multi-usage pour fluides fonctionnels or lubrifiants préparé en faisant réagir:
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une quantité minoritaire d'au moins un additif tel que défini dans I'une quelconque des revendications 7
a9.
- 85
11. Concentré pour formuler des fluides fonctionnels comprenant un solvant/diluant organique sensiblement
inerte normalement liquide et de 1% A 99% en poids d’'au moins un additif tel que défini dans 'une
quelconque des revendications 7 3 9.

s 12. Composition combustible comprenant une quantité majoritaire d'un combustible et une quantité
minoritaire d'au moins un additif tel que défini dans I'une quelconque des revendications 7 4 9.

13. Fluide de transmission automatique comprenant une quantitd majoritaire d'un fluide de transmission
automatique et une quantité minoritaire d’au moins un additif tel que défini dans I'une queiconque des
a5 revendications 7 & 9.

14. Fluide hydraulique comprenant une quantité majoritaire d'un fluide hydraulique et une quantité minori-
taire d’au moins un additif tel que défini dans 'une quelconque des revendications 7 4 9.

s0 15. Polyamine couplée de la revendication 1, dans laquells ledit hydrocarbyl polynitrile est le bis-2- -
cyanoéthy! thioéther et ladite polyamine est constituée de fonds d'éthyléne polyamine.
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