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E_:O 220 286 Bl wherei n each of [err] and X3, independently, is 0 or S;
elein each of [err] and R2, |ndependently, I's a hydrocarbyl, a

dr ocar byl - based oxy, the hydrocBanIzzmza'soBmf whi ch contains 6 to 22
car bon atons, or a h drocar?gl -based thio, having from4 to about 34 carbon

atons; 5 wherelfyoa 2% 5}* f?la | ndependent |y, is hhydro gen,
A2 e

or  an al kylpon,wmr?ﬁ?f malﬁ"

from about cérbératahgut car on a oms or a aro
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n is 2, [& J, Lef a%"g]ag?;‘ﬂ{éﬂ arAmsfieEhEt P! Bayingitom &g aBeut Basarionagemse n each
Ris’i ndependﬁ,rg, zafl:,}(yl nmoi ety, in the formof alkylene or alkylidene
cont ai nidg wher @ isl2) aearsaeaecardarrm.eamp%nsisﬁr.grwdr ogen or an al kyl noiety or
carboxyl al kyl nmoiety containing 1 to 60 ¢grbon atons and when n' is 3
[err] is 20 [err]. wherein R' is an al kyl e%‘e or al kylidene containing up to
60 carbon atons. A}.@%{dr ng to ot her aspéct of the pressnt |nvention t here
Is provigled a | uBRT catrhng oSl on__%( Eﬁrrprr sr % I ubrr cating
‘viscosity and a | oad-carrying agent therein, the ageht conpt sr

st at i sti calvhérkix lebbh®R l@fnd@peﬁaéﬂflﬁad 41 Rbied)! ik ﬁr%rf&m of%RHmeeoq alkylr ene containing 1 to 12
phosphor us carioumt asinms ang Rals erogenad @h BB nkb?éﬂ BrCcatbdRy! bRy M taining 1 to 60 carbon
[err] whpr @Pms andomhenin’ isRdis] and [err] independently, i s 0 or S; wherein

eadH of [err] and R2, independently, is a hydrocarbyl, a hydrocarbyl -based
oxy, the hydrocarbyl 45 portion of which{contains 6 to 12 carbon atons, or
a. hydrocar byl - based thio, having from4 RU about 34 carbon atons; wher ei n
each of lerr] and [err] mdependentler s hydrogen, or an al kyI havi ng
from1 0 about 22 carbon atons, a c oa | having from about 4 to about
22 carbon atons, or an aromatic, | kyl - sdbstituted aromatic or an
ar omat i c- swherbih RUtEh aiyléyd orh&vrrdage &ohamn@ ubQ €@k on 3bmsar bon atoms; 50
wherein n i s Acading to avothecaspedt 'of the plesemtiaveniidn thers lig prbﬁdédlydjl‘uﬁgﬂfhg%’onﬁ:ﬂsuﬁdnky I
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moi ety in LA ?‘WW A1PIANY AL diffprent cpuR frdd@ﬁ@heraﬁmﬁ'n' mjde; cgmpeungs haying the
‘atons. Pre erred features and enbodi nents o e |nvent| n wll now be
descri bed by way ¢f exarrgéle The coupl ed,3a oun s\of Formula I
(i..e., when n' is/2 or 3” are obtained Ry |ng 60} reacti on of
phosphor us- cont ai ing am &2 he cun o pI hos hot uggcont ai ni ng
am des are inter ag;e's‘t e thenmsdlyv srgs fuI conpofints, e.g., (1)
| bad- carryi ng age t§|n a |ubricating of. kn8 chn be reacted to |ncI ude an
[err] femctional droup when n' is 1 Such ufcou hed phospligsus- cont ai ni ng
~ajides are |likely to be present together with coupled phosphorus-containing
g‘ ounds Wherdn®edth bex'| xreeﬁ,du@eﬁhea@dg.ﬁgdsoaﬁ sying agents in a |ubricating
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wherein R is an alkyl moiety in the form of alkylene or alkylidene containing 1 to 12 carbon atoms.
Preferred features and embodiments of the invention will now be described by way of exampie.
The coupled amide compounds of Formula | {i.e., when n' is 2 or 3) are obtained by the coupling
60 reaction of phosphorus-containing amides. While the uncoupled phosphorus-containing amides are
intermediates they are themselves useful compounds, e.g., load-carrying agents in a lubricating oil and can
be reacted to include an R® functional group when n' is 1. Such uncoupled phosphorus-containing amides
are likely to be present together with coupled phosphorus-containing compounds of Formula | as used as
load-carrying agents in a lubricating oil. Accordingly, load-carrying agents of the present invention may be,
65 and preferably are, compnsed of mixtures of compounds including: (1} a mixture of different uncoupled
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fpreferred enbodl ment, the mixture of Fornmula | conpounds incl udes conpound
wherein n' is 1 and [err] Is.5 -ROH and coupl ed conpounds wherein n' is 2 F
and [err] is [err] 10 Phosghowggggami ng ami des will be disclosed
.and desg Js omsco St b a d| scI osure and description of coupl i ng
agent s mg%‘ ho pe;,o ugcona cOURRIDRSP ?rvownamg@mmg 2 of
coupl eddiﬁ&'e pﬁ@m& %dg 9%37 S{i g a:messﬁouplmgllkeand .
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are GoupiReH apdeavpkd camnepedswdsremfn’ Feceranti Rbis| can be mad e y var| ous
alternatlve routes. A preferred. route I nvol ves the reaction of (A an acid
having the formula X1 [err] 25 w th ﬁ)\“{an acryl am de-type conpound having -
the fornula [err] 30 wherein thecn@rlou -and the various X groups are as

set foorth Y e acrd err] and [err] are
 ndependati i il oh bR C'°§§n orrﬂe:q, i Siavas ' sionyeinc
oxygen amideednipounds bhﬁonfpxség:ﬁrsy deherhll; Eliegh 85? FTC %teg of coupled
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wtht ,)35( ’% yRisdde make compaunrsioffefimpla | cavebepmagie er r ed
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atonms wi th hydrogen being preferr P—"ﬁTeX%ﬁmsphorodrthr oic acids (FKa)rmula A
40 wherein [err] and [err] arer8ul fur) of the present invention can be nade
accof dwitly(Bl an snyanddextysd donipBatid naRhd'@E i@suge! | known to the art. Generally,
an-al cohol, e.g., alkyl alcohgl, aromatlc -al cohoI or both, is reacted with
a phosphorus sulfrde such asRPerrR3A tablr reaction route is set forth
in U S Patent 3,361, 668 h'erélae,a‘: LL;L pcorppr ated by reference for the
cpurgese of disclosing such algpeaction route. Exanples of the (B) typg
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hydséeogen and n' is 1. Thi sx;[eactlon odugt |s gterrredl ate. However, it
al so can serve as an efd px¥ oduct_f ory use Ras arf addrRt ive in a lubricating

conposition where it —f—x —C : C C- NH
R2 : R4 '
.65 Formula of reaction product of (A) and (B).




rosion-inhibitor, and the |like. The internediate reaction product of (A)
 (B) can be coupledin a manner such as described bel ow 5 and/ or further

cted in various ways known to thQs i d_in the art to include other
ctional groups [err] on the ni tEggéfzﬁéggv\ﬁl dch groups include -ROH,

R, -RSR, - BN tHi§ pohaheRNofRomktk Rs hidrSgeR Sndl A ik AChi sarQQ:Yl BBuctlstafifadletiGte.
‘hough so mer, itlalsg sanchewe aeah enmptddod o fusgdsap abditng inHs mmnﬁeﬁtﬁlvmefégt

~anfdes 5 re“&ﬁ'}ﬁ? sd"‘r" :fE"Df ﬁ? ng 'mgg?faﬁmam eamerftmcmbsmnhmm r.and the § |l@
a ¢onpound Haud ow
bt Tt o B U T G mwﬁ‘m@w o

carbon atons in order to provi e oil -solubility. - The (A) acid is

the same as set forth above with regard tg®'he precedr ng reaction product

and hence [err] and [err] can be oxygegrNr sulfur wth sulfur being

preferred VWhile [err] can al so be oxygenN\gr sulfur, oxygen is preferred.

Sipilarly, R'h are the sarre as sef forth above and hence will not

be: r epeat ed” 7%"3%&? vg{ﬁ and rr% can both be an al kyl

hali ng fr oMefatdsGo thE# aﬁﬁ,m 352%"8%( RIERariRg PhosRiopgepntjaing amides

alkyl sub%tituted aronmatic V\/nerern t he zﬁkyl substituent has from1l to 28

cajf bon atons. 40 Moreover, one of the [gir] and R2 groups can be an al kyl

witth the remaining group be| ng an aikyl substituted aromatic. Additionally,
re than one acid having the abov Affformul ation can be utilized having
] an® R2 substituents therein ai}p—f-erxlnr n the i mediately precaﬂpng

ntence thereby ensuring that a s Istical m xture of the various al

d the var stitu romatic groups will exist. Considering

e (D) corr‘%%ﬂé’n@omfmnsd%vm b tf°"tm'§ imlar. to conpound Fornula (B) set forth

rei nab&ve 45 except that it f's_ coupled by anNerr] group. Accordingly,

e definition of [err] and i s'R*he #&I\set forth herei nabove with

gard to compound (B) and he | é_D.thh.Lr' tR@d but rather is ful H

%reby I ncorporated by refere ceﬁ Thus, by way df Summary, the various ¢

;
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rr] angb [err] groups are es lally saturate nHydrocarbyls and
prieferably are either nmethyl o¥ hydrogen. Consj/dering [err] is the sane as
di'scussed aboye with regard to Fornul acn[' errk)ls preferably 50

0 [err] As ayg rf?f e prowet g‘?,ff 'W@%tﬁarﬁ @ng mﬁ’rﬂf"%@r?ﬁ@fﬁfﬁd'i’@f nurpipgs of carbon
react i ongbet wegn &g?gg t&’hé@" il mgwﬁéregm 1d t afj;ﬂ Iﬁu&oég&ﬁg %&Weﬁc@%

requires orahyxa:as bé gena;ﬂmwmtwm sulfl? Béing préfe

(D) with tlpeef rm)i S:mﬂdrls;r 8' vt §° @k e samet 3 sehtenhwc\ter o tmﬁoemrrpﬁuadre@a)tedamd

adid (A). R at"HBz b@bmarr%rnavmfrqm to2b.prefqtabiy A to a%@rhoabiosns pn:aan

. .I r ert atJéD % -s iogﬁ crrlxptgeﬁlpé with Be,e?t:g‘al::n %6 lﬁdg)mig!mz a uted
_at u QlAUdr ﬁ'loﬂﬂh &did Rdving theGbbve

shor t f or R@saiggtuents rmehhe ao e gortiDin ihes.&r?k aaé,ai?fc 6’3;3“';%53" é/\@ie?e efsu tﬂa?g

hydr ocar borstetigtical @rixtare of thia vmpus dk\u emtithe xarioasiakyl-substiuned aﬁﬁatk@duﬂﬁl@;ll éist osene,

—

fyel oil derrngém‘ 'SW rse ilar tos@me la@sq,tmr@rrpmp@de
i oo e e A T R e e
alicohol Sumo%raf&bhm nce eRae) wa fQ@rﬁﬂ ;th BULH, R*; ‘Jesse iy

the |ike, asteratedifydoelbylsOndepréfbreblp aedeiber rhaayrlmeevurégzhnedussdém nfaf tHdWSme as
sdl vent s c&ffcyseed-abaypmath qu#’%PrFPW'ﬂgR Umereferablyvacuum and the |ike. Yet

anot her ®8lternative nethod of prepari orrpounds according to the present
i nvention and 65 especially the cq u,nds set forth hereinabove
c@ntarnrng an [err] group Is via a Iace EP 0 220 286 B1

reaction. |n Asiwith tlreeaa;tmm;wean anixt (A ans ad:rtrpcmhd ®Bh @he(rdh):tlrmc:retd\reert deit(Al and eonmpetiad
salt acc®r §g rm'se emfvr eqwrfs Qniy gstight prpunkpihgateF ssentiplly thedeagtionmh pampound-

[ err ] ) with the {A) aci s very si |lar to the reaction of compound (B) and acid {A). Accordingly, the present

reaction is carried out desirably in an inert atmosphere at a temperature from about 25°C to about 100°C

: with from about 70°C to about 90°C being preferred. The reaction time is generally short, for example on the

order of less than an hour or two. Once again, hydrocarbon solvents such as toluene, xylene, hexane,

60 heptane, kerosene, fuel oil, an oil of a lubricating viscosity, and the like or chlorinated hydrocarbon such as

chloroform, carbon tetrachloride, and the like, or an alcohol such as methanol, ehanol, propanol, butanol,

2-ethylhexanol, and the like, are utilized. Once the product has been formed, the various solvents can be

removed by stripping under a vacuum and the like.
Yet another alternative method of preparing compounds according to the present invention and
" 65 especially the coupled compounds set forth hereinabove containing an R® group is via a displacement
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Terr] and n are the sanme as set forth above and accordingly the descriptiof
th,ereof is hereby fully incorporated. Mis an alkali metal such as sodium §
potassiumor the like, or an 20 alkaline earth metal such as manganese, '
calciumor the like, or hydro : m and pot assi um bei ng
preferred. Considering [err] |g$ |g%d?§ﬁd§!eabl e hal ogen or carbon group
wel | knéetionon tiiereagtion, 9 el gt Ethe (Blfacid) thatidSMbtal s Skbrding RFdrGa kT Ke. The
reaction between the conpounds of Fo&rg,ll ae E and F proceeds in a nanner
very simlar to that set.forth aboveg th regard ta.making the reaction

produgt between conmpound A and olind B. Accordingly, the description
wth regard thereto will not be re ted ﬁrefly the 25 reaction is
carried out at a tenperature of [er?‘? to about [err] with f r offlabout
[err] to about [err] being prefgrred Naturally an inert at nrosphere such as
ni t r ag e rePeed with § sastpountd of iermyle ot requr red, the reaction can take place in
a nenstruum The sol vent al so en s product salts, e.g., KC, NaC,

NaBr, KBr, etc., which are |d$ he eactlon medi um and easily
E and F compounds ar

removed by filtration. 3 )
general | y an equi val ent armuq%‘; & fornmed product has the foll ow 5 30
formul a [err] n CoupI i ng Agen the reaction product of (A) and (B)
is formed,, op products are preferably coupled by .40 reacting:
them V\ﬂtﬁé?eoi ,,( gﬁlc';:? ra; Rla ?oﬁé ?maaSrsesamhlabwesydﬁcbomn@ﬂmbHétl:ﬂmibn of an;
al\dejaych&amre elmlt ‘f L%@?c' or"(}?‘ é @t{sevm]or Hnd-k{ ®r an '
i ndeperhd@aptegerreanorlmEehr)g))t‘Qgreadus;ﬂ&be 5[35 {§ ‘E pr@f'F"“m 0

pheny! -8 L aﬂ‘i‘/'am | andghedike. iThelteautiopbetiagsh c@éﬁih éf

DESI r al;'{' 2 n%§w§ t& $ 'Sf°"§habaYm !'d to makmg t[tei‘eﬁ |orh ﬁro ctE@WéeH goj:
Q53 ré‘aéﬁ&?-@&a %’,’% o of a 'B!m"ﬂ H'P@tq wrtl [nat bei @pdatad nBy e.hude and '
par af orbatad; fdehyes l\hﬁjré’ilg ,g;t} aym &%@s g phout GOPC tnemyn@rm and

men@aletamwraoemm ) Thslecmbnfs T '°g°" Afthaygh n
'takes u ‘ie qﬂgzb@bm theaéactdmr rﬁétﬂ:r:ilfsholﬁtBé ly%%&ﬁ%ﬁr}%yn ,géff,@g P
[errs} g,, ae f F'lf’séff’lgd"e'ﬂhd"Pwalenkmouifhﬂweamobm&ﬁct hdt@heXBhdwingat al yst

s generaIIy from about 0.3 to about 1.59
0.8 to about 1.2% and prrleferabl yRBro
‘based upon the wei gii_off_the ot g
rm_;ltts of catal yst canp%e utiliz
~smaller fraction of the esrred pR ucR®ys forrred The reaction
Formula Cinitially takes place at a te rature of fromabout [err| to
"-about F%Ph']egfmutsqdesr rably fromabout e[rr] to about [err] in an |nert ;
at nosp hev@agtipmprodycefdAl apd (E) BTpreed, thys rd from i
boi‘ft fgctm' gng#qu.p algfl}ypT orkptaneless mmbwsﬁmgﬁﬁggasgﬁirgff E E ﬂy err] 6@
“AlM-¢rnati ve y, one wi shes to stop at the carbinol stage, Fornui
iere- X = 0) the reaction between and B is best carried out usi ng basrc
“catalysts, i.e., [err]. I0 This reaction mxtu can be
;élneu‘tsral | zed vmth acr d and heat ed to rerrove water; reacted wth2S, NaHS or

rdgem ian alitHBavirg fitinNHR 126608 afdms) pherdd, bEsn i vel y H,
_}aI k | ,g?,,,, > atér" P',,"afam PS'TSUDS‘{"I'ROUMCB$8Palqehv®neaRyisH
.-subStlﬁatbtcﬁndar f:’eg e‘?c suq{t" "% ig dermeldeydormnd t 0 65
“f oram tdn@ipet her (Forrru ! : 't'l'—’e thﬂeé di- r?f’thy'eg? ether carRling

o by weight, desirably frontabout
ouk30. QRTO about 1.1% by wei ght
riodlu t or e Al t hough | esser 55 :
iIctTomnis generally slower and a

“(For Ttpe °°9(’"ﬂ9 N)BCUOG deslral&'f-‘ta&s 33& laﬁ'ﬁ pBEen-E@&‘ s@BMUherdlor bigahid ARk SuchAl and
(B) d ut = % %?H'tfonwacglhtancr me ilike. Thé Brbowd ofjthe akialca@kystl i€ Sser
anmou ntf,%m%ﬁ,t ‘;A 5#; b:sm |a§?\4 0.p aﬂtabeutde%t brei rtremahrleact ant s
i S 56le ambadts 6f daﬁly&th:aﬁ b dithlied: h§ Fealtion %f er da sgu th '
desi r @tbdoet isdorpeddihe reaétioh IWiih F&aﬁta@nﬁuﬁauv %Tak s' Tr] FH of

r eact i2Boyt 12056 aed desinhivetionn about 80IC tte dbost hdo°ccmuap .hag ta.ggms ( fl 5. gcg,gq about
0.3 t é‘gﬁ e g agnefely Gpaherps oM Abpky WACSo abaut I S0eTangalesitably Gbin autiTRtt et Of
Al

Saigsl gJ;g(\dﬁo .51% 5%;2 Qypd wi thoa 1.1 equival ent ratio being

e e B E oA gk A

pr ef ereteblhis reagtidnunigtere can be neutrallzed with acid and heated to remove water; reacted with H,S, NaHS
or Na,S or other source of S~2; or, NH; or R”"NH, where R"' is alternatively H, alkyl of 1—60 carbon atoms,
aryl, alkyl substituents, aryl or aryl substituted atkyl of 6—30 carbon atoms or acyl of 1—22 carbon atoms to

65 form the ether (Formula |, X = 0), thio (Formula |, X = S) or amino {Formuia I, X = N).
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¥'af or mal dehyde. The conbi nation of formal dehyde and phosphorus- cont ai ni ng
1-de compound as described above nay couple two amides or may result in
formation of a [err] on the nitrogen atom of the ami de. 10 Two of such
1 des with a -CH20OH group therg;-nd‘rg g reacted to forma coupl ed
.gm de with the coupling group bein err] Such a coupling reaction nmay
tlfake pl ace ahﬁamx%?geammﬁa&mtmwg '»e;aaéé \@hd@Nemr eﬂor"éawﬂhlggjg grwfzzze;
ndot her of D A :ﬁ%ttg ol Lt
GcHkd Gndd FeBES Witk SodBling. BEANOIT @rtp QBouk |40 weight
her @ouqa.hissran( Rﬁzddﬁ)eﬁﬂé'jﬂﬂ kduivalend# Baid (C) uaa&amr k& nm&psmmumanaﬂl eqUivalerfl s
[lerr] i n rkx baingapreferngee Ahentoupler (C) maw e bematvteazfmretnocqun'ersmnﬂ mmwl\amdmsof

t he phospt? gaal | n des bed a ove b e%oceuqt 4S Gestribed abave
PR S T SR R e L
'

pr esento | W6REUch BmRiBEWIR LCH,0HI ytnéﬁee fhén eadadddw@mt oéoububamraatmmgle
¢onposi t i waging Fteep bengpounds of the present invention .are particularly

useful as additives 25 for lubrication where they function primarily as

oad-carrying agents, high or- ext r \pkec ssure anti-wear agents, oxidation
nhi bi jors, corrosion-inhibitors+Clpd th&CHike. Lubricating corrposi tions
cont ai ni ng the conpounds of the present invention as additives conprise a
TBj Or pr cuet & icauplinyf reactionilrialy eskt ipfage Guring sl ofosubh GRbUEN dompburdb whizh deactumpisund
suf fici erwdqttvﬁrmeTrhemdomeemt wactiot ey be tngefabi tp tfteyoadamng\tmpaﬂaopﬂowyes of the

bxi dat jorP¥e PH ‘IS’F'PB?‘" orrosion-jn ertie Qs i on.
el BRI Rty SR B o
hbout 0. Q}ocaa,rafp‘abwné% ysmu desi ra rom about O 1 to about 1%

by wei ght besbrt;bﬂwqﬁmsshhamwtlalcompnugd!ﬁof thie ptelsent inuém-orcae panipuladyneefsl dsiadditives
Ndditi oni %ﬂtm c @me@mpmdmfélmesemmww @re Repiqulprly usefpl as pdditiven, g

5 h n ril a a ts e e
woncerﬁ S'rﬁ..b Zr@?‘t‘ﬁo@nﬁ?ﬁh.é.@ﬁ 430 et eqeﬂbr?c&t"’h‘”ﬁﬁt%gt :{3 fragg
.9 10 ab: v 48Rk&ni é%&rﬁ.ﬁv & ¥ nfsjo? Blo ol of b iHicat g6 by
NEI ght baﬁiﬁd pUrlﬁBrﬁloffskl&cdrﬂioahd ébﬁic@ﬁttto i{prdve the tsaB-eRAngabity a gﬁblhﬂvrbxaﬁﬁbntl on
0 the cadmhitg ndrscoobslmwehtptlmgnpemes\néml composBiont lhegewatc%ﬂmramoentpmka@é uman

cont ai 4 d‘%}é’ % f&:ﬂhffd@ Rbo Eﬂ ‘rrflt% by, ueight g progpeicaM il :},‘ %’
pgent s, 3 ‘L DD litnec b dotc ﬁ ﬁﬁ‘ﬂ?&t’?@r“gn é T? A ﬁ?nfﬁ

OFfu%m tlormseu&,t 50% BPWéigil @hdlino. Qﬁ&uﬁ%ﬁﬁ%ﬁﬁebo 6t6>5t9ﬂ Sige baadt s,
and t he ||.bkretheWw@@ﬁﬂ]ﬂdﬁd&ncﬁftratd’kﬁclﬁﬁemﬂmbmwﬂhﬁ compomnoahsarebet ingdtona s
nsectascitbeepneantrate packadechen conmn ° gnpouads shiclr as 2fitirwpat @BemelOfﬂ*@ywns

ge RS a

%ggt Im(‘) @“@“’%Fz‘s gi%'ggéés' e'sa" i n? hkg%wcamésgjﬁeg ﬁ\‘{‘é‘? '8%1% '"oeﬂgina ot her
functional groups to t he phosphorus- cont ai ni ng am des. These uncoupl ed
Conpouad<onplsd Aveidgr esent. in a mxture wth the paraf ornal dehége coupl ed
an des in aAtrce'Hrns@aﬁe P'G’F‘*l“t Wﬁ"tm Yaswuﬁsgcf;:elws P umddv GY' ‘tarHE‘YG hofugf
pr oper ti éé% péﬁrﬂn ?hes :’ﬁ?.l ou %es mgﬁ EEEJ ﬁ@g? ehyd
gener al | y, Jqu & Yubkith bppﬁrhr luSuIGP P in 'tt%rlfbs eFHr&‘JeﬁM@ Io cPéaFRn §
presens Iaambktﬁﬁmelpﬁesﬂxrﬁig&hﬂs,gnti@ erdll‘/li.{ati’dﬂlv in WBARGLY&Mpbatdnag t
f ol | owi nq f & wprefdrred KiFA of the present invention is a statistical mixture of compounds having thf tgllp\]rmg
Consi derl?fg‘“[aerr] and X2, it independently is oxygen or sulfur and
preferably is sul fur V\hereas [err] is Oor S and prefenably 0. [err] and
[err] sgach i ndepenhdent| ¢lis a hydrocar g8l ,/ g5hydg3car RY\- based thi o or
preferably a 60 ydroca%byl based gxy ro pfmh rgln t fhe thy gocarbyl portion

contains 6 to 22 |car beff” &QNs, h_c’i oc poUrtrI o err] and [err]
general |y contai nsR&rom 1 toRAbout 34 B4r oR aiforrs. Wher [err] is (F)drogen
and [esr ] is nmethxlene, [err] and R will sont/a@n 6 to carbon atons in
order to provide for sufficient oil- solubility for the corrpound (I). The

hydr ocar byl portlon of R and R2 inde endently can be alk or ar mati c.

Al hoth t r;ﬁe\? Eﬁfﬁf'}%ﬁm Wgz‘- ﬂ‘ﬂgfrs\t?blsa drfgﬂs E‘éﬁhféﬁﬁ ;ﬂ:i‘im
type of W QJEP up Eon%ns 223-54?53?1 tém

one siféh Iﬂﬂr@bﬂ%w:ﬂfhl N R2 qeA al'lyhﬁntélﬁmtﬁli ﬁ@b&ft @M@rtﬁ)ﬁﬁtcb@ When R’ IER'WQ 286
Bl ar onatang R® Brrﬁa‘tm@atﬂ‘ faod Rtwill cbntaio 16120 U2 debavhaterhs @reedemeerovige foesufficientyoila

Jmi xt ur e cblubilify fery thengerapaying f(lk (Tae hydrocarby! portion of R' and R? independently can be alkyl or
aromatic. Although the hydrocarbyl portion of both R' and R2 can be the same type of hydrocarbyl group,

65 thatis both alkyl or both aromatic, often one such group can be alkyl and the remaining group can be
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hwdrocarbyl [err] and e[rr] group therein. The sane or different conpounds §
-are coupl ed via different coupré,nqég %brr] to forma statistical

m xt ure ofi‘cou | ed %o npounds or=far With dlfferent corrpounds to
provi de fremt Pfﬂt“ladna'hpcﬁn@’mm&re[rﬁﬁd’e]bytré}@ﬁ’ Q erm "hydr.ocar byl
subst i tuq&g{?geaczmﬁ cﬂl&gerentc " rostrpw grogpmutashﬁta':guﬁ Détu mOf N ERE) ﬁi erent

speci i criiufeof d5upid rea °°vﬂE‘F‘eY'hd'ﬁQ!erdmm@ gPougs Rﬁuaf ugt@ rt?é‘aﬁ
car bor¥ eafoms ﬂf the-ebd y attac e ? 'r'b?fﬁ?'ﬁtﬂé?mm*’m!sne pmyideclMe@nemdcnbaau ng

reactants each containing an al kyl hydrocarbyl group as well as an arorratif

Baut 6anwarta&b0
aI kyl - sqjtygmqrm.eﬂ;b A8 1R b Garboh s (? “g}'i’e parbdnatomsithepsin. Il'ﬁg/ussf
‘phenyl ’Bﬁpe‘ftéfy"hw kapility. subst i tut ed sgr% i (?sov YiResAs Btis ynsigsirabla witbv er al I

sol ubyi lebt 9"qw the@lkyltsubstitvedsidmatieigrosp, a.ea.ernal.é efribiy
syl Sl 28 %‘?t‘i?.tgtt%

predom nan d’r*mdfacaln!zvn saﬂ‘sarua&‘teﬁ 'm,agu t BRusont ext o is invention.

t ﬁﬂﬂ aoherdin foalendte 5;@’ :‘Féiagﬁ; % Eg rre , e

cont ai nr.fngmo {ifdtaging predemigarity hedrti@)boﬁaﬁdm&rammﬂﬁhe Jcmff 4o of
such gr ou elhmbdadﬁld? kR o I nyl , decyl, dodecyl, tet radecyl
oct adec 1" Omenen;ﬂxamm%ftsba‘ f,ﬁ "I’r?f,?'%g' %" kyﬂ:@’" ’;‘;‘tgf'%'rﬁ??%?(mh@rp@@‘rabrﬂqam d the
[err] o E;P tec«tarhby-k%‘ lltrelu%?tg al eam.rsqherf
Oftenti gﬁ,g a Wit villl Bave ak BIB}IaQ;Btt MS

Substist stbg] ;53 ncm"ﬁg Vi bsél?“k c°'§erblsn frbm@nmatoz)%ﬂeawﬁ%ngo 99 o that
i's phen@drmulb(bvsahﬂlt&i cgﬁarﬁnﬁé Qﬁ\f. IVe a reveris tyel'fdl‘o(bﬂ‘leab«ﬁpkiunas &fO
about 1 °'B fctsgbstitueaten cbm&ma:\éféfab f@n‘e 115 §'6f S@oﬂttmﬂtsatﬂe is
utilize ai':':r’ﬁ"ﬂ %Flgm'tﬁqe(tanmtarﬂt&fté Eéeédsé/ﬂthau X .?, Whela ‘iy”er r] or
[ err ]zo s.uﬁgs T% ibg%?;%@%w !PWstmbstreraILsembmwm YN TLAEY c a" r om

tili ttgé'ﬁg trgm(yqld lﬁmw,rpcatﬂva:b’oetﬁ:ﬁs w | re biRyl

“desi r aleRid ea,ﬁ °<5 henej a‘t?t’? Ispi%fmemmﬂs of dueh J1BH §rbudd far byl
port i ommr ch are a by df"c’)'f’yt'?ﬁp@hgﬁ‘/'t flasylubabenyl, a[uerhre]hkdamdﬂdhig ib&thdr
gr oups @Whahsna-flcaxmrdaum%d oyl therei n. The use of | ower
al kylos geodd ol és%hwbmmmm o o i ..% ok
et hy| Gaaany ‘;’:m H&e%sPreab'hm andsilic aLieSHECiddiy QH\ 8 Sholthcrde ‘:ﬁ:;":#
Consi deit.iTREnINLY, a em dyneand tametauobm“mcgs o [Rnovi eth%E i the
pr ef er atok R“saspbﬁmy abo 'attgg{ ’“te%rf fyythet inereaserhiey thesditiezdnt m.t,t.tg

her gnab .ssyrfmea&p&pe&awﬁ”haﬁl yth Ui he ar onrat i c_nucl eu$
_. held onne o m°|'s iZ«rneatt poverDueriX ooy gen L?aqﬁ?' c‘.’::rrl’ I;'“.‘: e g"“’
behenyl", , iy 'i“r}gj‘lﬁ r‘%ﬂOslémrbqn 4tbres. eof . Accor A gy OgEL e

exanpl mﬂooi caFBoKQQ 9&@5:@ REin Hy,epn ethro opta samatarhyaﬂdlshstsw haifngt s
i ncl udecveiohlpl hedrq foed wo zzw yﬁﬁ Aaled e it to2etaceaybtompheny |
‘and™ E?‘E;;ft; daramawttmnq s héflf

afﬁ al \épf n alkyl-
.--substr eE "Qa%'g'!hr erdfevr#reﬁxammyst $pRCciftCRY( ﬁﬁraﬁd% % ps ,,@;"f%r m t he
hosp ﬂ;rmbss mr pﬁaén t es t‘/I‘ %Uhmmrhdecvﬂ' h@ie&)ﬂ)lﬂtﬁ:ﬁ&:yl tY. P& @J](i variety
| _of Cr debtyipbenglc |ndr5,|p1.e.e,| Z},yf %ubs?{t? J0F egtoyns ingliedea phenyL.T gyl vagheyl, Of
“di fﬁer%nﬁ—ﬁﬁorﬁgaremhaan lmtortu aﬁfe}aBl]‘{ Lm Xt P @ ?’B” fa0 theelikej With segseidtobpe t he
differ of avigs porfia df kheaBolétale] KraL nARQLE of when n' is
2 or ?.:Je amm i:F g é'f‘? ighly Dsttns}nfet!rExarmtiee@r]oataed.f%ef‘r %’%ﬁ'"&ﬁa’“g; h§ sul fur
t he al kyAmerdtaavare ff 3 f'e "Ry ormrsmg o35 contains 6 or moré carbop
- at dfs undagpled@mpouvie Ba W’tﬁ ffe¥ent u: : rga a ﬁﬂs“é@ 'lll’aKlleycmlpeﬂ aperr] is

fd'tftr@tahq@pmormmm taytdesc .la § °"' a" 'fqu teormurt@ car bon
oxyge g o dnB

"atom.@%ﬁf@%‘;‘ "hgpneraf Formyla 4 the n[uaure]mmimehsd hd reﬁ?r%n is %?F‘Q'F'bgen or
a saturated rhycf;r 5?’15’y152h WFng up 1o 22 carbon atoms The satufated
‘hyasocarbyl -group can be an al kyr"Taying from1 to 22 carbon atoms a

cycl oal kyl having from4 to 22XCEarbon GExpns, or an aromatrc

ar OnB.G'P\(,SUmISﬂ@lmladreadIkryll/tﬁﬁchﬁigs@né%b led*ni Qmat ' C having from
ilsisldactialy W‘Mmﬁ‘ a'ﬁfﬂé‘fseﬁevéu thUBthJﬁtfi& ﬁﬁ t‘l’,aﬁt in "’dﬂn N Sor

rfetshyl %\i,iﬁm(g r@@f‘f ?rg spleasédfrane the gk RPHsREn f,.sp_(ﬁ@t, }ferr] and
[err] grotps 1efu S?Ise'e‘éf"rfwm thprgtqs;'yIconsistutgwf pentyl %exy .
hept yl , octyI nonyl, decyl, dodecyIR,' tetradecyl, etc as wel | as isoners
t her eof where exarrpl es g)f specrfl aromati ¢ gr ou i ncl ude phenyl, tolyl
naght hyl , | F?henyl ndnﬂ%_l phenyk, \dodecyl henyI wax substituted phenyl
and the |iKke. T regard ttheRa5 [8rr] gFRup, nncaa.db.eR.O or 1.
Preferably n is 1. Considering now the am de portion of the nolecule, R s
hydrogen or an al kyl having from 1lsto 22 carbon atons wi th hydrogen being
highty preferred. Exanples of specific alkyl groups include methyl, ethyl,
_ -_propyl , butyl, and so forth including the various isonmers thereof. A
spardd.cul arl d..enmbodi nent .of the invention includes a statlstlcal

Lag il St e «nd 50 «uncoupl .ed conpounds- each with different . TN
substltuent groups provr d| ng a var| ety of d| fferent corrpounds) of di fferent -
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_:;'[ evvrr] "Any ‘such statistical mixture is Ii.keI.y to include some coupled
N de conpounds of Formula | wherein [err] is methylene. Wien [err] is

the groupanoavnen stis g*@f H, -ROH, -ROR 60 -RSR and [err] ‘and when n' is 2

r 3, [err] is selected fromthe group jconsisting of [e]rr] 8 EP 0 220
86 Bl and when n' is 3, [err] is [errgRmwherein R is independently hydrogen
r an a5I kyl noiety, alkylene or al kylrgene of 1 to 12 carbon atons and R
iis. hydrogen or an al kyl or carboxy I\@r ety containing up to 60 carbon
atons, and R' is al kyl ene or 10 alRyli dene~8entaining up to 60 carbon
atoms, R wrsereprrnefserdadsﬂnyemwwdgemaaanrﬂyrmorertysarm@éerzmds)hqenansf1ad ieyhrbomatehyanaf . 1

t 0 28 car®dshydrogércar aRalkyl dr qrboxy atkyl mqun tgmlwtpﬂstoﬁt tepnskand B[ keydikyieue or

and/ or ‘4| Yylidegeretainingp to §d 5 pelyagang ﬂdm fe sﬁi %tV' moiety
n ]

formoundsiy ?%cttfran g1 éuﬁm e Vé’%ﬁtﬁ FR el

ar e oi | hﬂ:hQFeQ)ﬂ% Iuﬂ@"a*e'o@ﬂ ular MhtPdsElthd ﬂ'ege mizh@eme Nt I nvent | On

—

ol | owi ng | rrhu&tubulne ilUseaty tieEp prepdration of fecompeornasi tl sheofredehteinpentio NAll pamsealtir on.
\| | par’f spespqotedes arpcyveaighhigiess atherwlisg indisetgiit unl ess ot her wi se i ndi cat ed.
Exanple 1 To a mixture of 1775 parts 44 2|6 equi val ents) of 0,0-di-isooctyl

o[V valzerﬂrt)atofsﬂeaﬂg-temp dO&t! The Paildct icontaAckoEsd %om@ n% doRyY contr nued to about
BOC. A vacuum | S appl | ed (15 mm Hg) and tol uene soI vent renoved V\/m I e
ai si ng the

94 ct | i JJﬂE rt
ot et AR e
P (6. 740 dohaen ¥ b’ er a me &, Phelteadtibh MidUre rrpﬁfo a%o& arﬂcﬂli'déﬁ aks)
pf -0, 0- di equisalerad) of parbfosiinianyadiahi 1 ® partsd0.098 eanudaré}@)(bfrpaﬁruemeﬂﬂfomohmnmamder a
i trogen @Wﬁbt‘ eses ennemag@eeﬂeerm 126103 fqr 3, Wrs P\rceue 59#“%@% u@sus
acryl am dé' °%"'feq iMalent)of ‘%‘1

el %?’ rsﬁzﬁha@r%@ P Sl AL e

and 18 pahé Ses(r&r &S&ceqw.ar 6o tamismprmrxem feeh zsmw 2.50 fhaine) are
added Heating is continued at reflux (91 1260) for 4 hours while

%é:, lt gﬁ;ﬂéjﬁ}g o%@:&?r ¥ f §ﬁiﬁan’§£ %%w;ﬁ&és % écﬁ%go ; éﬁ\ 0?;‘ éisgf‘orgil] Ih a?c agd%géng 6

trigmlde. The htn:H boud B6PC @nd/ie GibHtdd ot 80-g5HU fbeldho(u Aftan
. Tol uﬁae.gsrelmante t6 30°C, 3 Bacuuire (16wl Holis dpplisceeing tahgne sndvetidsmemperdwhile faising 10C.
The resi deeteingerptutette 1GEC. Than isgfiltetert thpugh jadilteraif anp gherfiftiate iy the desireq praduct.
tlesi red prhea@mdyct capins A e fcd-3t%Meqhs 6. 90% P (6. 75% t heory) and 2.92% N
(2 97%°t heory). Exanple 3 To a’ M Xt UrgzaRble 984 parts (1.30 equival ents) of
O, O p- di - dodesadigavesalis Abrgedkiar 820 pirtioblolueseting 9FNPANSZ 32 dilivalpatsiiat a 0f0-diekylene
under a nhbsphgenithidicasiiprepped tioreaauideelofmﬁtopametc@t(sgbt@\sa'eqm and Bemely P@Pe"tz

met hyl enethiesdel plaTﬁ em'xrrreurdem'tfm" Pt ?fi é; ! "’aifﬁ ok
%féhgm‘? i .

g AR Sl L S

y OoNn.CQO m CLIU

(15 mMm pér§tur§ 15Qd'|'lﬁr? sliﬁ&@d anltér 8id laRdHRY 6| tﬁ@de&r@dd&ird’iﬂctt

t enper at Usreducohtaing 73080 e (7.28% eyl S f i ter ed through a fr lter aid and the

filtrate is. the desr r.ed product The roduct contar ns 4.09% P (4.31%
theory# 45 dS%F val\Mss Jﬁ§ EQJ aqu%%u&tltuted

?uen

tol uene g&l:tq %gr(g“ t é ggg? olélp ehél mole percent i-octyl
Phosphor diliohbl! 4tk Gdda 268 v PRE2 :nare; af 5"60% Hditﬁo& ac miige selupet eveni 20-sinbwt y|

?| cohol %bﬁo@ﬂndiﬂh&ut@@érﬁﬂﬁbsﬂlere After an initial exotherm to 60°C, 32.1 parts (0.97 equivalent) of
! 60 paraformaldehyde and 7.3 parts (0.038 equivalent) of p-toluenesulfomc acid hydrate are added. The
" mixture is heated at reflux (31—127°C) for 2 hours while removing 131 parts of water. The mixture is cooled
to 80°C and 3.1 parts (0.038 equivalent) of 50% aqueous sodium hydroxide solution is added. Coolrng is
continued to 50°C and a vacuum {30 mm. Hg) is applied. Toluene solvent is removed while raising the
temperature to 110°C. The residue is filtered through a filter aid and the filtrate is the desired product. The

65 product contains 7.09% P (7.42% theory).

\t/hyl ene, [err] and R2 generall nore than 6 carbon atoms in -
der to nmintain good oil sol uﬁﬁrﬁ& \ﬁ@nﬁ{l is 1, [err] is selected from

phosphor odi thk Rhxkurés1¥rs Sygﬁs (QggquﬁrEIErﬁs)Qf o BQ} &8 pHA ro%.tﬂbn& LRORE osti gaRsher e
Ar e addecoldéht ynasriasnittoger BtmREpheléalrdtidsd 302fparRC@ 26 acmr Rnts)[d1@cryiemik. TBB redbtion

m @ r @0 emizturesaxptberms tadhout 56f! Cearnd 7 pandl (2/38 epuivdients] of. pﬁﬁif aldehaﬂeearmg 5 mafts (0.11
baraf or maﬂqﬂt!ﬁ )e"faﬁﬂ" 'f ra? P%d \Gfalela’e e‘éz{!eétmg t’é rgfiipd %T‘P?fﬁ whilgci d -
nydrate ogiié’r”t% T ? ed‘r*tﬁnt‘f ﬁ{@é\fﬁﬁ@“%
part s Of lﬂrrem @nhlrqu Me er@iui‘ettb'ﬁﬁ)" Qh | rl reH #Hrd id and the :




“sthyl'hexyl ~al'cohol”. "To this mixturé under a nitrogen atnosphere are added§
1&? 6 parts (1.16 equival ents) of 50 nethyl enebi sacryl am de. The m xture
t

herms to about 65C and Ii#:]% ﬂéﬁss %gut [err] for 2 hours. Upon

cooling to 50C, a vacuum (30 lied. Tol uene solvent is renoveéd

whi | e ra|5|n t he tenperat | due 1S . f ered through a
I-2- dt itrogen |s

fi tefg)éy § f‘g%"én}‘)gg f%.a,fn"faé"?ﬁggi"%ﬂ”@‘ 65 ARd h @du&ﬁ‘e & ARl NS

7.30% Iﬁ at- filtered through a filter aid and the flltrate is the desired product. TheEX arrpl e

5 Tos aprotiuct ton@ira (7. 63‘@ (p8a% theary), 8.51% BIBEENted )] anddf.08% S1163B%ctrarv)al ent s) of

a 0, 0-di-al kyl - substltut ed phosphorodlthl oic acid prepared froma m xture:

of 20 molg per ce B Blinioic 36 YhaeP i BIMRis acdbzra0dEd
|so orodithioic der hi is a 2
258 paﬁgrtg? iqﬁalérqi‘li n?jtjt)ﬁcjou rgﬂcé\egﬂoﬁﬁﬁﬁq%re%&yf fRef t§68°¢/adddBIdgsrer a .
- I'Tb NiWoCholl Rl at cwd&nurﬁusmpbwefagmnat RE) WHile FaisingAbrhpdratava té 80°C.iThb residod lser m t o
60C Stdteiedpbrotigh { DteDaid @aodiihe filvatetiy thefdeqyad afodvatrdlinel etegleht centains .83 %Faf68% (0. 03§
equi vathesry)) 2.94% N2 GPabersd A% §413P0KIRORMe are added. The mi xture is
heated at reflux-[err] for 2 hours ALl renmoving 131 parts of water. The
m xtyre ifg 15@%&%‘:‘3 Epe&ﬂsl&]ts)%péioah-éo ﬁh%s;(hgrogmol@ﬂiﬂ vhaérditfoperné ade@daaqueous
sodi unpditg (B 6hEleien) sfatrBmids. Tagdedion &@0leinisgo 603C A Helilsesb—+70°CHH Cnalmuir.a
vacuunTq 8& miur add;eddp(pbart;cbf tﬁl‘uﬂﬂ&eﬂ@ﬂd@bﬂ/mssw@ carbppplee And\B7| Rarts 388j ng t He
tenperm": glop 1th “e‘H‘i dorma "E mifeck :Tfj‘gﬁ,ﬂggﬂ nitroged AEOSRSE #nd t he
filtyale P QWE; Pé?fs B\'xé‘ﬁﬁcft 2 pasts °prgo &8hTains 7.09% P (7. 42%
theory). 9 EP 0 220 286 B1 Exangiaapﬁ 910 1017 parts (3.0 equival ents) of
O, O di - 4-Fromi thy brodudp ef Exymplp BOgdt ix resiovel iusing a RerncBtaskalaprat refity fog@hourss ABetded 213
parts 233 partsafwateris eatiected (tgmpetetﬂ IlQaﬁ?W@btheW?é"fF isgeqleddR306: Hrvpry s %mlﬁgggggr] and

heI Qraising &@Pﬁfawr%mé ds fltets thequap & filfer pig
il 2 %rg y fJU;;& ,:'kot'rd 1h€t§69’£| shé E g@iﬁ@@eﬁfo@]@%efuﬂﬂ%déﬂve@fd?dﬂﬂ&anﬁo ntain

et/

7 65% Rd(fanca&%ﬂ OThgy candbe 2rHio fayl df RBFdahts baged od 6w&5é%)ul§o(lﬁlﬁlcﬁlﬁ%
theory\)nscoﬁwarrﬂnludhghaimal GMsyptaeﬁcslut(rltatﬁg@dpﬁndmnameg Yherepf. 0, O- di - i sooct
phosphor aaﬁqembmt}nmqwosnmepor\tﬁ"t"r bjeet aa 1'3"* P &ffgctivesps gy s)

d
of & 5?% BTN S téﬁz ﬁf&g a@'r 4% “ang
hel d f&ms ;h@"l“ kel Al als %H'Higglé fltﬁ&p br@ﬁ& KiBridahts, dagh lubv Jne

raisi n@eﬂ‘amﬁﬁg&lﬁ;uﬁ@m& my{:reuilic filia€ ah@6theluebricating ioll bt grélast bhoranogitiors cﬁn benefit a| d .

and t hiorh tHetincatperatien ¢fite sybieét @dditive rcemmtateSThe roduct cont ai ns 67%

he-prese
(6. 89% 1 'gézgdadﬁ?eg XE ldzphgqp%)r[uplﬁ‘l%gmegt?iﬂ above ddi |o %?grfoﬂtﬁ%é@
Exarrpl it tantial iglg Q éufgg Fm?f)era Pbil,  beheRE $ditene
pho SphWIé?nd'aTn haliks 1& ot a medah&emaenhmnesd & o'&ﬂﬂmaétﬁzb&cérﬁalélanee:qmmeal ent s)
of acr yddaivemowd fucthé aracit desdnibakirdiabow. Tie rerezinder afitble ¢opcentritel szt supstantidllyf or one
houwre iTert nermaliyfiauididileentr e added 400 parts of toluene, 14 parts of potassium
cat Bonat 0 expapleef2 qoaceptate is agfollawsii v 4l ent s) of 35% aqueous for mal dehyde.
The_mi xture i's he g, &l iR Bfimpie 211 LT OgeN at nosph@senale, [err] for 16 hours. To
thi's.m xture is added 18.2 parts of glacial acetic acid. Exanple 9 Fromthe
prodsct of Exanpl eZn&pltuiaatmosnhsrodmwmb usi ng a50AckwwiSt ark trap at reflux
for-6 hours. After %s of water is colle t,ed tenperature is [err])
the mixture is coo?"é t'? P A vacuumi s app{tl 30 nm Hg) while
raising terrperatur;g,stt.ﬁh.ﬁ.@,;r] The m xture is fl.rJ%ts,r\ad through a filter aid
‘andsghe filtrate is the 25 desired product The product contains 6.71%
phosphor us. Mineral oil 10% by wt. 2 As

previ ousl not s _-of o R yeﬂ;’é p are useful as
add'tlve% '&fﬁeh §of ?w'éﬁii?ﬁﬁ?fw o §t9(9’p%h.é‘ﬂe BN ey i n a

var et )he sul gdad'\to IF\Z68. §&r&bﬂ,ﬁn& robélﬂ’ntﬁtﬂﬁhﬁ@s\ﬂlﬁﬂﬂﬁgé;b,

I ncl udapgpsnaloudetlageaqm metedt hetic [ubricating oils and m xtures thereof.

These | ubricating conpositions containing the subject additive concentrates
are effective as crankcase 30 lubricating oils for spark-ignited and
congge55|on ignited internal combustion engines, including 3

aut onobi | e and truck engines, two-cycle engines, aviation piston engines,
marine, railroad and | ow1oad di esel engines, and the like. Al so, autonmatic
transnission fluids, transaxle lubricants, gear |ubricants, netal-working

| ubri cants, hydraullc fluids, and other Iubrlcatlng oi | and gr ease
conﬁ63|t|ons can benefit fronlthe I ncorporation of the subject additive
concentr at es.
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" As not'ed above, the coupl ed phosphorus-containing anm de type

pounds of the present invention can be added directly to the |ubricant
fanounts as set forth above. AJER10220286 Bhey are often diluted with a
dst ant i agihisi N€rt, nornmally liquid organic diluent such as mneral oil,
iht ha, benzene, toluene, xylene, and the |like to forman additive
centrat e. 1TAecoupted plosbhatssonining famide ltempaune havdgtted farnauitee or nore additi ves
knawn to the art or described herei nabove. The remainder of the concentrate
isga'suBstantiaI |y /40 |n(3(rlt normal l'y |i @i QSIXJeQB Ag xanpl e of a
concentrate is as jollows: |Product of Exghp|e 15% by
wt. 45 salt of a{ZLo%ph I’édl h oi C ém 8 50% by wt

Oxidation inihibit % byg Rust |h|%|tor
5% by wt®. 50 M ner PO!“/ \R ' N g y 10% wt. The (I)
A

concentrate had go d solubility with regard\to e producypef Exanmple 2
t herein. Wien one part by weight of the above concentrate was used in 99
parts by weight of a m neral 0|I and 55the resulting solution tested with

SR S e

coUpI ed phasphafows: cont ai ni ng am de conpound havi ng t he forrml a [err]
“wherei n each vmére{n@acrh]ofahcﬂ‘ [Réranc] RY, ind edadti&niSIfydmng}aoralkﬂ hayihgfrem htte@@ht 2@f

R { and joer$a[bop s  hayig 9§°w ??P“t 2 7 afr §7| anipaeraaticoan alky-h e
hyd car by*i"L M%, FAm AL §°"6‘ a?t“ :ﬁs“”bS? aigme:
rocar byl - mg,g |2Q,,3haV| ng from4 to about 34 car bon atons; wherein

each of [ ewlieh nas@, {!’Gﬁe}ecieaﬁeqaemb}mddpnslsuag bydr ogen, or an al kyI havi ng from
1o absut 22 20 carbon atons, a cycl oal kyl having from about 4 to about
22 carbon atons, or an arorratic an al kyl § R'substituted aromatic or an

ar?fonatic-substitute al kyl vjsig from 6 No about 64 caron atoms; wherein
n-is 0 or 1; whergfn M, |s2R r\%n Whelﬁ \RSZ [_rr] é sghe céedfromthe
group cgnsisting of 25 [err] 30 whérein each Ris |nblependently an al kyl

noi ety, in the formof al kylene or alkylidene containing 1 to 12 carbon
atons and Wherdifs edel QliigdspestientBianaliidlhoiy, iCte ux\of alkfidoy lor aibjiiddng carasidieg hiog 1
to 60 car barboatwns aadi isttydregeri oriag alky! of carbokyl alkyl BBier® copfeining Rto §0sarhprkaterasndor
al kyl i dgnewksnt !§|3nFr1§1 up to 60 carbon atons. 45 2. The coupl ed
phosphorus- cont ai ni ng am de conpound as clainmed in claim1l wherein n'" is 2
and [err] is a coupling group and mhereih the hydr ocar byl portion of [err]
and [err] independently, is an alkyl ha®'fig from6 to 12 carbon atoms or an
al kyl -substituted aromati c wherein saidpl kyl substituent has from1l to 12
car bon ¥5 atons; wherein [err] and& r]\.i\nquendently, I s 'hydr ogen or
net hyl ; : -

~ where R’ is alkylene or alkylidene containing up to 60 carbon atoms.
45 . 2. The coupled phosphorus-containing amide compound as claimed in claim 1 wherein n’ is 2 and

R°isa

coupling group and wherein the hydrocarbyl portion of R' and R?, independently, is an alkyl having from 6
-, to 12 carbon atoms or an alkyl-substltuted aromatic wherein said alky! substituent has from 1 to 12 carbon
55 atoms;
wherein R?, R?, R"’ and R®, independently, is hydrogen or methyl;
wherein nis 1; and
wherein X' and X? is S, and wherein X is O.
_ 3. The coupled phosphorus-contammg amide compound as claimed in claim 1 wherein R‘ and R? is
60 octyloxy and where n’ is 2 and R® is

(o]
/ \
65 -CHy CHa~-
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'b’\héf'éi A A is 1; and wherein [err] ahd [:err]~' is S, and wherein X3 is 0. 3

The coupl ed phosphorus cont ai gpng ggecgqround as cl al rred inclaiml

V\qu}'é”reln[ﬁﬂband err] is-60 aoctyloxy gpvvhere [err] 2 and [err] is
th

donl g frof £ dscpsity 501 | of
o] LS A R o

conpgising a statlstlca m xture of a plurality of different coupled
phosphor us- cony ai ni ngxam de corrpounds3h viag th for la 5 [err] wherein
each of [err]f and X3 |ndependently E wherei n each of
[err] and [errf] |ndep ndently, ka a y ro cirbyl based oxy,
t he hydrocar byl r c tons, or a
hydr80arby| base th|o h Rl ng fromH&*tlo ut 34 car jon at ons; (mherein
each of [err],\ and [err] independent| W i drogen, pr an al kyI havi ng
from1l to about 22 carbon atons, a cycl havi ng fr'om about 4 to about
22 car bom*&mmach ofr X' axXf, alddﬁ‘ahdeOendarlitlyalbb)drs 20 substituted aromatic or an
ar orfat i |pgm "5 fé:da Réyindepengently. it p brdr@arby, aitydtecarByl-besad bxomthe hydhasarbwher ei n
Nis Ocf 0,,@1 W ﬂ" 10714 carbon,fi¥paoha rysdrgoprbylcbaspd dhigdering o taheyt 34navi ng
from1 tmr%%.me»b&rnwt‘mand%ﬂ%& nbiéntly $ |
NDi et ycarban dtéras, b aycivad! Iﬁviﬁwfﬁﬂeag{n ﬁ&okwéﬁgg%g{é%ﬂ&i{ﬁgﬂg Eﬂ:ﬁ. ib H:%O”
at oAg. s‘é’e"t"ted afsmat!bhé ah edomaticsaybstio.tedntis| tiaviog fram 6ab aboTEEH dafbofs bidme 4, vvher ein
the conp E"(ﬂa'sp 5 concentrate containing fromabout 1% to about 50% by
wht Ofw br catl n orrp05|t|on as i
cl ai ned H?Bcﬁ'al %ﬂ’dﬁa\/\f}e%(reanglk 9.§ﬂ+g fr3“carry| ng 55@?“ ?gglﬁresent in an anount
i n ehe range of from about 0.0001 Q{;\rts by weight to about 2.0 parts by
weight. 7. The lubricating corrp;yt as claimed in claim®6, wherein the |
| oad- carrying agent is present=Bnh an Rmount in the range of from about
0. 0001wReiéik R id%h Qi Bbibey.liPthd Rintor Qlkyr!erla%F hiRyliBdhe\6BAtaIkhg 1 & 12RaBbPEEHS Of
proeuci ng. 3hd wbtidacatdmysidanpeodaitiediin clainp ) @hdargn ttiecaipegisorofs:a taraertiateg an
aci d (mptainingfrem ablout otorpbbug 5p ‘étbv eth of the\m@rcenr\nn agent] and X2,

il ahyro

.ndependgnp: gﬂragmoc posjion 3; 'a"aﬂ ef°ﬁ€r Bt At prepapt i an
hydr oc 3P4 5., @SﬁTﬁé 6?1%@ gﬂi ﬁ : §§<3%%§@g dfddbrhAvi ng
fr oy darhéuntimQng of frbrid @Bou 0.0608 partd B y?‘lve'i’gh@ he formJ a 50

[err] V\hérepwcéﬁsoimocﬁacmg a Bibrigetiey e@mposiign dadnpamb t[\este;]sqfndependently, S
hydr ogen reseting anaeid (Athavinchtpeifomelp byl having from 1 to 34 carbon atons,
wherein [err] is hydrogen or an all having from1l to 22 carbon atons;
obtgjning the reaction product_fornpd fromreacting (A and (B); and
reacting the reaction product R (qr and (B) with a linking conpound [err]
sel ected fromthe group con5| stin 2y S _ N
0 S 65 r2
[erg) 12

wherein X' and X2, independently, is O or S;
N wherein R! and R?, independently, is a hydrocarbyl, a hydrocarbyl-based oxy, or a hydrocarbyl-based
. thio having from 4 to about 34 carbon atoms, with a compound (B) having the formula

- ' . R3 5 3 7
- i
C'— C——C——NH
R4
wherein X3 is O or S; wherein R? R* and RS, independently, is hydrogen or a saturated hydrocarbyl
having from 1 to 34 carbon atoms, wherein R’ is hydrogen or an alkyl having fro_m 1 to 22 carbon atoms;

obtaining the reaction product formed from reacting (A) and (B}; and
reacting the reaction product of (A) and (B) with a linking compound R® selected from the group

55

consisting of
60 !F'
@) S N
/N N\ /N 0

-R° R-, -R° R-, -R” R-, -R-, -R- and -R-
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<X 220 286 Bl wherein Ris independently an al kyl group containing 1 to
carbon atoms and R is hydrogen or an al kyl containing 1 to 60 carbon

atﬁhs obtai ning the reaction progtopogbgeBRfiter reacting with [err]
and! addi ng such to an oil of Iubrlcatlng viscosity. 5 9. The process as
claimed in Memlwﬁglmgﬁmnetmﬂ alkv] growp ¢eatainingri el Zkerbpol atoms aRe Rifrdiveiogen gfan alkvl
hydr ocar by|copairing 3 fo 8ff ca errl.i.ndependent | v, ot}
from6 to ]v’gsc‘f} ! 'B'B?nthﬁt'?? °d"q Py ﬁcef’ selfﬁ?ftp Eﬁ %ﬂ%g%%?ﬁ %@h e‘a‘fﬂe‘{| %h?e‘u o
al kyl sulstit yemt; phtasss b§ asnnld tncuam somemﬂnaa; Bdfﬁormhs@e,ranﬂ @herpin tizenitydfogarbyl

i ndependentdoytioniotR'und IRA drelapeprieniptifgr atkylBavin fremtéctn 4D paredneatoms acaR alfyisvhsituted

i ti t hpsyfr carbon atoms;
E{QOS ph%{’ halxatrcpr%:rmeagvgp Epggg d'g;;e;rndc-:Fr.:it)ly,qrs@E r[:ycﬂr}:erl or methyl. | 11 |X1
8 P~X - % P tC— N-chle? 2 ' 14 16 20 RR
R R~ Patentanspri (1 in der jeder der Reste X1, X2

und X3 unabhanggopbeRslBosshobatigeAdidverniotieg deefidemelder Reste R und R2 25

unabhangi g einen Kohlenwasserstoffrest, einen Oxyrest auf

Kohl enwasser st of f bagi s, dessen Kohl enwassef s o;sf eily, 6 bis\ 22

Kohl enst 6t f at one e halt x) er einen Thi oRe u HD3r1I erfvagser st of f basi s
mi 4 bis etwa 34 Kohl enst}ffatonen dftrst Lft;]id dbr j dder dey Reste R3,

R4, Rs und Rl unab ang#e/eP % IRest mt 1 bis
etwa 22 Kohl enst of fat g elﬁzq/cl oal

KoQl enst & f at omen, \oder einen 30 aromatischen, ejnen al kyl UbStItUI erten
aromati schen oder eknen aromati sch substituikrt A kylre 'nit 6 bis etwa
34 Kohl enst of f at omen bedeutet; in der n O oder 1 ist; in der n' 2 ode

3
i st, wenn rin der jedar derRestg X, Xfeynd f* ggg emeg‘é’\ﬂgg;ﬁ pedeutet, w ?%leﬁéfs‘feéﬁgs‘%lﬁ "“§

R 0 25 unabhanglg einen Kohlenwassersto st au nwgssersto
Kohlen sserstofftel bis 22 K Ienst ? en alt, od remen Talore ohlenwa rstoffbas

R, -R " mti 4 bisetwa 34 Kohfenstoffato est R unabhangr g
ei ne Al kyl el niiedet jetid? dbrHeste RY, neaslﬁ.hlayhreahangi@ern vﬁdskejémfdmmmt @tenAliylrdst it b2

Kohl enst of fmoznalmrimstemmwnumlenwvclealkvlrmgsteet\aa 4 bik etwadzh Koblerstatfatemen. Adrnginen
oder. Car B@ggﬂ'#&g?heg nema vigypstituiqstep aropatiackanoderreingp aepytisgh pubstitpipgten AllylieshRit §

3 ist, de no;\, PRPEOEE wobei R' ein Al kylen- oder

Al kyl i denr est ,,m ezy,sﬁo Kohl enst of fatonen ist. 2. Gekoppelte

phosphor haltug@mﬁmzdstemsbumhnmmaa&sgmpmdmﬂestemrauder n' 2 ist und Rs eine
Koppl ungsgr uppe 55 0 -CH2

CH2- 60 bedeutet, und wobei der Kohl envvas&erstofftell von R und R2
unabhangi g ein Al kyj@est it |s 12 RJ)Il“e\nstoffa onmen ﬁder ein

al kyl substituiert argumt i er ;ﬁ’e,st . wehei dre, Al kRt sudas¢R+uent 1 bis
12 Kohl enst of f at ome auf wei st wobei R3, R4, R und R6 unabhAngi g
.V\asserstoffuprmmdesdteaﬂme qig ¢ qumqém"eﬁnemmwlqﬁ ader Alkylidgpseptegmit 1 bis 12

X1 Ko eytery a g\ qdirlelrfﬂm_ i\lkyl oder Carboxyalkylrest mit bis
\IMI)iUlllllf Priﬁmiﬂ ftomen darst%, umm n%ﬁlst, F;?
!

?I'
N

bedeutet, wobei R’ gin Alkylen- oder Alkylidenrest mit bis zu 60 Kohlenstoffatomen ist.
2. Gekoppelte phosphorhaltige Amidverbindung nach Anspruch 1, in der n' 2 ist und R® eine
Kopplungsgruppe

55 ‘ . /O\

-CHp CHa-

so bedeutet, und wobei der Kohlenwasserstoffteil von R' und R? unabhingig ein Alkylrest mit 6 bis 12
Kohlenstoffatomen oder ein alkylsubstituierter aromatischer Rest ist, wobei der Alkylsubstituent 1 bis 12
Kohlenstoffatome aufweist;

wobei R3, R4, R® und R® unabhéngig Wasserstoffatome oder Methylgruppen bedeuten;
wobei n 1 ist; und

65 wobei X' und X? S sind und wobei X* O ist.
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F amu

SPEC . L- M +S i~ - EP 0220 286 Bl 3. Gekoppel te phosphorhaltige
~Am dver bi ndung nach Anspruch 1, in der Rl und R2 Cctyl oxygruppen sind und
1Q__,2 ist und Rs 0 -CH2 - " CH2- bedeutet. 4. Schmermttel, unfassend
ein 01 mit Schmermttelviskositat und einem|asttragenden M ttel darin,
wobel das Mttel ein StatIStISCEg 020 286 Bls «i ner Mehr zahl von

ver schi edengr ekGRREbLE 40, MIGSRISHIA) LLORR AT Y6 i DHREEhSRReL ™

/X sind und n’ 2 istundRE T T
X2. C cC 1. RR/ \R 14 16

(1) R RN~ urrf aBt be)«h"d{: jeder der Reste XI, X2 und X3
unabhaﬁgl g 0 oder S bedeutet, Ho] €de Reste R und R2 unabhangi g
ei nen h| egﬁ sserstoffrest, ei nen Q<yrest auf Kohl enwasser st of f basi s,

dessen 6, Qhrdseinks oif OPinit sdmidtAHeRARdsRE RS hden NS biarfsl NEN
hiorgst e M@ﬁ.sast_&ﬂ ? S sctTols 2‘ [gion gﬁgﬁ%ﬁém@@bﬁﬁw .
dar st el tpho@ﬁorhamgennnﬁiQVerwﬁﬂxagendandReate R, R4, R und Rl unabhangig ein

'Wasser st of fatom ogder einen A kylrest mt 1 bi s, etwa 22 Kohl enst of f at onmen,
ei nen Cycl oal kyl rfest nitybtwa 4 bis etvgd goNl toft_fa onen, oder einen

- aromatischen, einen al kyjjsubstituierten) afonat i\s c]de ei nen aromati sch
substitsui erten Afkyl I’eStpm_T_ﬁ_b.l_Sx%‘.UAﬂ: % bedeutet; in
der n O oder 1 i$t; ge n 2 il il der R einjWasser st of1f) at om
oder einen Al kyl est mit 1 o8 22 Ko | éhstof¥ afomen bedefitet und R 0 35
darstellt, wobei ei ne A kyI ei nhe| t in dey F nm e| nes iyl en- oder

Al izdenr tes Ko | enst of f at one Sc ch
Anspr uch e 8% @{ At oy "1’§ iR Sl
des | ast k5 |’3to etl% s512R9 ifatc;ﬂ enthilt, Sder elh h‘ﬁfré&&lfﬂ hiéh¥a eAfb‘?fBis%Ch 4
wobei damtmafstézw dedenidarsiither Menge i m Berei ch von etwa 0, 0001

Gewi chisst ei m eerhndsr det ﬂmtezi“ (B‘ BAypdAtusabbangig qmwmcreeﬁatm pder ?mereﬁkww% m-mthSel

h A Kghlengioffapmen, sinpn Cyciop priasn h
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 Ver fahren zalgerkar £INg el nes- Schm ermttels, unf assend die Stufen der.
. 45 soUrsdb dermg2 &t;ner Saure (A) der Formel Xl R .50
2 R2 in deger emmssezstmmwgenmmwmis%?es&&ﬁoélnnstqffﬁtomev begeutgtind B2
unabhangi g ei nen Kohl enwasser Stoﬁ:;ib ei nen Oxyrest auf
dars

Kohl enwasser st of f basi s 55 oder eine rest auf Kohl enwasser st offbasis
mt 4 bis etwa 34 Kohl enstoffato Rren, nit einer Verbindung (B)

. der FOr ngdrstfi wobeRR eine ARyleinheR/in! der Form emLs Alkbien- oder Alkyiffanrestes mit 1 bis 12
: C— CCG Nl-kohlenstoffatomen ist.
5. Schmiermittel nach Anspruch 4, wobei das Mlttel ein Konzentrat ist, das etwa 1
) bis 50 Gew.-% des lasttragenden Mittels enthéit.
I 40 6. Schmiermitte! nach Anspruch 4, wobei das lasttragende Mittel in einer Menge im Bereich von etwa
LU 0,0001 Gewichtsteile bis etwa 2,0 Gewichtsteile vorhanden ist.
: 7. Schmiermittel nach Anspruch 6, wobei das lasttragende Mittel in einer Menge i im Berelch von etwa '
0,0001 Gewichtsteile bis etwa 0,5 Gewichtsteile vorhanden ist.
8. Verfahren zur Herstellung eines Schmiermittels, umfassend die Stufen der:

} e Umsetzung einer Saure (A) der Formel
. _ o1
50 \p——xzu
R2

in der X' und X2 unabhéngig O oder S bedeuten;
in der R! und R? unabhingig einen Kohlenwasserstoffrest, einen Oxyrest auf Kohlenwasserstoffbasis
55 oder einen Thiorest auf Kohlenwasserstoffbasis mit 4 bis etwa 34 Kohlenstoffatomen darstellen, mit einer

Verbindung (B) der Formel

R3 1115 %'(3 R7
1
60 C—C md S NH
R4
in-der X® O oder S bedeutet; in der R, R* und R® unabhiéngig Wasserstoffatome oder einen geséttigten
Kohlenwasserstoffrest mit 1 bis 34 Kohlenstoffatomen darstellt, wobei R’ ein Wasserstoffatom oder einen
65 Alkylrest mit 1 bis 22 Kohlenstoffatomen bedeutet;
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R4“F# der X3 0 oder S bedeutet; in der R3 R und Rs unabhangi g

Wa rstoffatorre oder einen gesattlgten Kohl enwasserstoffrest mt 1 bis 34
Kohl nstoffatonen darstellI't, wobei 229’%6 qtoffatom oder einen 65

Al kyI orest mt 1 bis 22 Kohl enstoffatorren eut et 14 11111111111111 a

11 111J . C Gewinnypg desdurch Umge Y u
- : un? des eaktlﬁniaéoadk es von E emer c@wer%?d%? F;s% yl&gﬁlgalﬁgg

von (A) und Bgm ene ons meet 2U

Reakt i onsproduktes von (A) und (B) mt ei nex’ BrOckenverbl ndung R8

ausgewahi t, aus der G uppe O Sk 0 -

S *~~~ /TN s~ ~~/?\ \ / \ I 0I o\ 1|N

8 1 11 -ER -RR-  R-~,- Ry =R R~, -R- -R— und -R- und -R-
wobei R unabh en Al k rest ohI LieRsinen
cin Vaser gj of %ﬁi&ﬂﬁhﬁ.séw “" tﬂi@i‘éﬁéﬁ‘“ﬁ? R e
darstel I t, nZiig el ¥l lein (ﬁﬂﬁt%ﬁﬁ ﬁﬂlﬁﬁﬂnskosnat

Reakt i onspr od u Ist waunad ndmmmuciwgv&m' B’LPaeafdtamué}ﬂfd ist bnd wobei der Kohlenwasserstoffanteil
Schmi er mi t t evan Bk ﬂ!zatnab'gmglb’@rnf Alloyinest min 6 HPisAIE 'IRE'PF°®‘°'VR5‘b‘é§19’ alkylsubstitulerter

P f | d IEer ﬁmww(gg m d ebrlky tgpq au\w)elet P\grobalrﬁtd RF@ und
uﬁ;ghg;\gﬁ er E\‘F’W?'F«!%'le'"ﬁﬁ' °r ‘E?e?'%%& méenspg f”gFed'rrsé"r? oder ein

al kyl subst i t Hévahdidtiom OMat i scher Rest ist, in demder Al kylsubstituent 1

bi s 12 Kohl enst of f at ome auf wei st; wobei R3 R4, R und ,5 R unabhangig
vonei nander Wasls€emnosé ¢%‘P§ﬁ@'°@d@¢efwmtwylpg¢sﬂfméﬁvﬂ ladormRiey endi cat i ons 1.
Co gse célpl e am de renfermant du phosphore ayant la forgule: 20 R3 R5
X3 i H2s 3 H XU NX H2

~| | .
(1) 30 dans Iaq elle cfl:a.mm_d.a_)xﬁ_xz: kall Hd.e.p.e}qd.a_mﬁt, est 0 ou

S; dans Iaquel le ch cunydé 2 R2, independ nt, est _?1 hydr ocar lfg) e,

-m»-_cx

un oxy- hydrocarbyl e dont 1 a pa I e hydro arpyf'e contient de 6 a 22 atones
de carbone, ou un t |o hydr ocar byl e preesent nt n 4 a envindn 34 atones de

car bone; dans ! hac en ammen €s ans |a da}xe thacun gas R’ EIFi2
E&éﬂ%ﬁ?d% % t tOz%aﬁ' nl mhgd gR(ejt

| ' hydr ogefie Q.He y%m‘é‘J}WIJ @bht Gle EHiA 066 2 $80
cycl o-al kyl eataf &ruaadahe,enuh ERihyArodarByi brostantant da 4 QIERSrof 84 euaﬁ«boahecarbaae QU
bi en un ar onmat i dabelaqustie dhaawneies RILRS, RS et tlindépéhdgamend.est deah\kiydgsnem uuralkdb krg$eptant

substitue pape HeeﬂV'fm%QOe gdacarhone; BQI%VR'P"’M@ prégentant AnyigR 4 4”:% de °a":°“e'

car bone; él%mgu Pl iy 'Pééa'ﬁ‘“%gf‘ a@ma'u“" Eﬂgpﬁrgﬁl@'fyfeé’”h‘" alkdg supstiye '?’ ffynatiqué
3 envir & ca

| aquel e n' 8% da s,a ,,gzﬁgst ans Te groupe constitu6 par: 40

RO dansi aquelle n’ est20u3 N S -R R-, -R

R1 -R dansfRquelle n’ esR2, R? estcﬁbusnelanslﬂsmdpanquae R est i nd6pendanment

une parti @ alkyle, sous la forne d' al cyleneBdu d' al cylidene renfermant de 1

A 2 atones de carboneget R est gle |I' hydrogene ou uge pargl e al kyle ou
rvoxyl - al kyl e renf,e*fnhnt jusgd” A 60 at ons\de carbdine, el | orsque n' est

3 R8est | N-R~ R~ R-B5 ofRR eR. un®aircyl eRarou-Rrc§Fi thne

.~ renfer mants ] U8 GHdqdd il iAd D EREmAEN QAL RARSIKyIE, sobsla BRATPAGIROSUL: ScyidBn6l Renfermant de

renfermant du apRQidaweede chrbbneti @' éstde nnucnwgenedanmelpanm\kemu earbbxyRalkyje renfermant
jusqu’a 60 atomes de carbone, et lorsque n” est 3, R ® est

50 . R"
N
/ \R-

55 Ou R’ estun ‘alcyléne ou alcylidéne renfermant jusqu'a 60 atomes de carbone.
2. Le composé couplé amidé renfermant du phosphore tel que revendiqué dans la revendication 1,
dans_lequel n' est 2 et R® est un groupe de couplage

N

60 =CHp CHy-

et o la partie hydrocarbyle de R' et R?, indépendamment, est un alkyle possédant de 6 & 12 atomes de
carbone ou un aromatique substitué par de I'alkyle dans lequel ledit substituant alky\e ade 1212 atomes

65 de carbones;
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Uet~r" est 2 et 'Ra est un groupe de couplage 0 60

CE2- et ou la partie hydrocarbyle de R et R2, independament,
e‘s—tf un al kyl e possGdant de 6 éplﬁq%‘PEPé gq carbone ou un aromati que
substitue par de |"al kyl e danS"| di't” substituant alkyle a de 1 A 12
at ones 65dand @qeaRh) BN BS &t REEemeserﬁénl&tﬂacdtﬂdeMnﬁdr&déﬂ:&bu Hd nbthwlid; 11111 [ X8l ~~0J-;

e~~i=; 4 |d4"5'eque|nreft-1nm ~~~o | CI sSda~ ~i ;'s~tz L R S* EP 0 220 286
Bl dans | % Fﬁes‘ f tentl chacun, d dr ene ou du
e e géraﬂ%z:eé‘f"we g 1SS BRHEn3. | e
X3 est 0. 3. Le conpose coup ernant du phosphore tel que
revendi que dans | a revendi catlon)/ dans | equel R et R2 est de

| " octyl oxy et dans |equel n' esiCH3 et Hest O -CH2 CH2- 10 .
Une COWpO@ IUtnle Qd?ndogip&r{ ILbrﬁ‘ @c&{?&%ﬁﬂﬁﬂthuh’é“& \mtl.béltgllfgﬁfla 99§ Eéeﬂt $u E r{éé ant e
et uff IERGY, I'aybrit B prerhf i4h@e statisBELRMunE PIORIIE DG, erbl‘ﬂs rhﬁ@d que

d' une mpdnfarmart te pltspithird, bﬁsmtmslamrﬁpmses coupl es am des renfermant du
3 15

phosphore, pré6sentant la formule 3
R~~~~~~ xR [ X 1H p 3 5\C, N R >R

R ' R(I dang | aquel {je chacun des Xﬁ iqd6 endanment, est 0 ou
S; dans laquellle chacupg_des Rl e{2R2. ci t QW|hydrocarber
ou un oxy-hydr car \ﬁQﬂtzla parti kg hydi@clarbyl e re ferne de 6 a 12
atones de carbdneR”ou un thRo- hydrocafb prGSentant e 4 25 Ad&iron 34

ggﬁs de car boke; dans Iaquelle chacun , R4, R R
pend

sh é( c;g %ou una%éI yant delaenwron 22
al oo dd, ﬁé@%ﬂ%" "ﬂ*’ﬁ%%i@ >!£ b, Gt R WGl bR HrBBageomes de
car bon@ont@lpak e Pehforméldle 64 1 %Heg&lfcafbumt)d &rﬂﬁﬁo ¢dro ﬁbyep €dedl Uun

al kydseé&mb&hﬁduempwedéemhe aromat i que pr6sentant de 6 a environ 34 atones de

car bone; ‘®0slaqueligichaeun|desitich’| RE etR°dadépendamment, esbdrd hidiogéat wundlkylegyanpde ldans

| | P&nvigon 223torges derce Yiegyast depyieondyagnviron &2 qomesls cabenfe
Z?E&@’W@[ augelin aLgmagiay O@ B e SRR P G U i .

d'.unal cydaagﬁq@uedewooan:y ' dene renfermant de 1 a 12 atomes de oerbone. 5.
La conposdans baudleibréstd:ant e tel | e qus revendi quee dans | a revendication 4,

dans | densdaquelle| R est deﬂhydrqsémmyntail%'ﬁ ayent dy ha gbatemestdesarbenet evfivgstt d' envi ron
1% A environ 50% 0 en poids de |’ agsnt support de charge. 6. La conposition

I ubrgsf lante telle que revendi ques | a revendi cation 4, dans |aquelle

| agent support de charge est pR ent enklne quantite dans | a pl age

d':envi roam e6kuAd Paktid PdikylePsolEla RfnE & uial YIBAE bO &R alE)lidenB AintelrRsht 84 Pr2iatbines délS:

7.. .Conpearpbtie. on | ubrifiante telle que revendi quée dans | a revendication 6,

fdans | aquel uaecqmna%m lubriffs tsrte"qjeuetrmrg’ewémda r @steyrndiggtion fle dgtralinid!s ltans | a

pragé &°;éﬁ??f'ﬁ°6ﬁ5t FOrETtLepipEnaghd pRyirers 1% Ay 9“05‘?"’0"“5"%&%'@9 hs“ﬁB?'ng 8. Un
Ude T8 b ABh6tioh AWbrifark 16 GEBPAnkioGUb dsHDTal obeABbtio ARG RDAIe! 16 Sen! APES

support de charge est présent en une quantité dans la plage d'environ 0,0001 partie en poids a environ 2,0
O partles en poids.
. 7. Composition lubrifiante telle que revendlquée dans la revendication 6, dans laquelle I'agent support
*. decharge est present en une quantité dans la plage d’environ 0, 0001 partie en poids & environ 0,5 partie en
poids.
8. Un procédé de fabrlcatlon d'une composmon lubrifiante comprenant les étapes de:
faire réagir un acide (A) présentant la formule

.80

dans laquelle chaque X' et chaque X* est O ou S;
dans laquelle chague R' et chaque R? est un hydrocarbyle, un oxy-hydrocarbyle, ou un thio-
60 hydrocarbyle présentant de 4 3 environ 34 atomes de carbone, avec un composé (B) présentant la formule

Rr3 RS 3'(3 1}7
| |

(===~ —C—NH
|

65 R4
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e r6ag|r "Un aci de (A presentant | a forrruls 50 11 * T Sp

X2d R2 dans | aquel l e chaque Xl et chaque X2 est 0 ou.S; dans |aquelle
chaue R et chaque R2 est un hydrocarbyle un oxy-hydrocarbyle, ou un _
thio- 60 hydrocarbyle presentant _de 4 a envi ron 34 atones de carbone, avec
un conpose (B) présentant |a for nEPs 0220 28R<sB1 X3 R7 C C-C -NE 65

R 16 , ., ' 11ldahdladdehd xHisdd ddd;libnshidghblie chadel RO cHeglle RRBchBuehBER dé BMBLANE odiéh
est 0 ou S;hydracebylecsgjtued ﬂresemhmq’ue al33 atotrea felcartidhe;afanCla@@likeR’R8t dIthydliegene ou un
| hydrogbné‘"‘iz'aa\m‘\'t Hi dtatorhss| de carhene; e rGSent ant de 1 a 34 atones de

b d obt ogd uu grnre ]
caroone;. 5 ZS:JS{?@ % :,,g" 15 produit §°§’§ |on W ? a@% vee un fomr{)o?e Jeﬁélson ﬁ‘yc%ow cglt-ns le grouPe

atones d tenir 1€ farsan

(A et (B); 5 faire r6ag|r | e prodmirt de r6action de (A et (B) avec
un conpose de l'iai sqp R choi SI dans | e ggoupe con t|tu6%par 0

S - N / N\ 0/ 5\ s 10 7"\ -R R-
-R 10R. =B, R=R & -RR-dansR aquBkle R-&st wRygretupRal kyl e

renf er mant é&.équaueﬂa?asﬁin% 63 waeqerrfé} B 064 2 %at&ﬁésdggarl!)onmftq\r 8480\ Gidgdhl ou un
al kyl e r enfagyigvdntertisht de gnzar bone; obtenir |Is produit

reaction for nﬁ:tcmprtenroalm deﬁéaccﬁondomﬁ\aems RGétior avadBfi et I'aWitide deatte eulleuielvecqsee
vi scosi t’é luprifiame:i fj ante. 9. Le roced6 teI qus revendlgue da 3
a12§m%£dl a

revendi cat |d9'@lé8 l'q é:j'h gfi’; gs'a g35'mmen Bs’@y:ﬂ Vle

pal‘tl e hydiegb de I'4\ |tsu uaH{'aIl@
6 AL2 atOﬂBSardﬁleQal’ one ou un ar omat | que substl tué par de al kyl e, dans
| equel |2edit daobltvd BRRL RHGA) représertiant mdepeatﬂmmemmhvd@gémrdgwnemet@& dans

|l equel R3, R, R et R reprb6sentent |nd6pendarment un hydrogene ou un
nbt hyl e. 25 30 35 40 45 50 55 60 65 1 7
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