SN

- EP 0 289 592 Bl Description This invention relates to new phosphorus-and/or
ni trogen-containing derivatives of certain sulfur com pounds which are
‘suitabFfe patticularly for use as ERui289i59281 for | ubricants, fuels and
functional fluids. Lubricants, 5 fuels and/or functi onal fluids

cont ai ni rgetfhtionovel derivatives of this invention exhibit inproved
anti-wear, ex- trene pressure and anti oxi dant properties. The functional

fluids may s ineRtoR Ga4tE8 nBR SREpHIFRAHEEH HitroBehSRhtainidd GerivAlVad b b Bindufi cbt) at es
t o | ubri Gaindsghiehargaidblelparficulaiitiorlse BPaddiNRs forlGBricsd, fuli§arifdnStiond) fluids, BB A fts,

usef uls | nuelsudtrifunctionall fluid® gdntathing the Movebdibfivatives af khie MVEntidEaxBIBICImMPrOFad anti-wear, ex-

t ransmni s drema pressnd asddntickidarEpmojotiss (Thelactintatfuiis may HaYiydrdverberndbabet dr aqubius- basall.

vari ous dhgiaventonaine elateatodubricatitgeompogitions whicH mey baelukrichting vils and yreakes uddul inindust- and
| ubr i cantrigl applicetionsdnd ip automgiive engines driavamissionsdnd exler ¢ known. U. S. Pat ent

4,.191, 659 deampotiligas pregaced by thy suliurizatianofvagéus ohricmaterials includind olefigs welnowainde by
the c# alagt; and lubeiognts icentainifg thege ¢ampositions ewn. Y9 Patent 4,491,639 descibies the prep-
conpounderatienaf yifyrize olefinigsompeugdsty He raectipnsof suffyeand bydsenem epdfida with elefinisr t ed
to be us&pPmpoUnds %Fﬂwva:fm w %9 Jomey e comppunds-are gaep g;g% BRs\sefyl ip juhvicatings of

use as i Ifaneaeitiongpa 'él?" "“SPJa "‘“‘Pﬁy o7 lybri %‘H 95“5%?% | ar

procedur@ﬁ?% ?"i' %}g’lﬂp s 'zﬂ?ﬂ r ogAns ibeifinge
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xgl 0gJ | Rfadns disbibsed inMbisdud pdiéit! mrla&ﬁ ifingfcomgbaitichs dfe\i8end BS Jmssm age
ar descrahmaghrh@nﬁgg.ﬁﬁd@smﬁ]ﬁgdﬁe 27,331. The sul fur Ilnkage cont ai ns

at| east twoTHelbfidaht cormsaions assdribattinRe 27 ssadmal}boahﬁmﬁ;bﬁeamva@lﬁhﬁﬂlﬁus%amubracaung
| || ust r atoils/suciods detefgenits,persan(s, otiter HtreNé présstelagentmiidatidnhgndicorrssbh-mhpitdr 8. The
sul f ur - c Gmiong he exdrene presssietaiditives desa@ibatikaed arhanizSultidel aad wRlysuifidiessucicaschiaokzylRultide- Wear
addi t esyesand phosghosuifurized ysirdcarbdnsmfoaphéres estdresuch bs diairvcarbanrgnd yihjdrasabordipteer | bed
i n Re 27,p8®%induging; onexainple, dibihdirbasehite] portypheny! phesphite, rideay! ahpsphiteand dipentyiphensi | s
such as dbesphigesie-s, di spersants, other extreme pressure agents, oxidation-
and corrosi g ?*‘M'I’ﬁslﬁﬁ"lt@?'@d'sé'f'ﬂe!!%ﬂy renmesepisd hydhedforaplassur e additi ves
descri bed are organic sulfides and pol ysul fi des such as benzyl sul fide 25
and pRbsphosul furized hydr ocargons; phosphorl§ esters such as di hydrocarbon
and tri hydrocarbon phos- Bhltes m%udl , f g[ ex gﬁ di butyl" phosphite,
pentyl phenyl phosphite, t FHaey phdsSphit e a g tyI phenyl phosphite,
etc. Dial dehydes contai ni ng dlnlllflde groups Rdnd. represented by the formul a
&)[E@? 35 wherein both R groups are the sane al kyl groups of 1 to 18

carbon atagRinaed abﬁ%ug 56 o lsarhld @5 6 1888 SATR afhnis ¥hd K3t FOGHhupsSHr OB Sanfd) ©
descri bed;nr cribed s,  586,6950THR QothHoinda br8 rdpSiiiditd B3 Bsdhifl adifosss ef Ul
as Cr oSS+ dﬁé&@g@%ﬁ.@%,ﬁg.ﬁ&@m cal Intermedi ates. Lubricati ng

cQNPOsi t i onkubficatigoipdeoriebitaiflfSsulides nagng thevofmalanul a 40 [ ERR] 45 wherein
[err] «4 s a hydrocarbon group, R2 is hydrogen or a hydrocarbon group, and x
is 1 to 2 are described In U S. PFefent 3,29, 137. The lubricants can
contain other additives i for_ exa tergents of the ash-
contai ning type, Viscosi tg%ﬁgex-?rrpro%ﬁngrgﬁ?rﬁ@%l’extrerre pressure agents
oxidation-inhibiting agents, fricR250 tiorR2d nproving agents,

corrodf on-inhibiting and oxXi dat [ on [ nh| biting agents descrl bed in the

pat ent ar ani c qu s fIdSSUCh asb | sul fide a
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of the thia-bisal dehydes are described as having the fornula [ERR] 10
wher ei n [err] and x are as defined above. The hydroxy acids can be
convert’ed td other derivatives suEh02895281ones by intranol ecul ar
condensation in the presence of acetic anhydride or to am des by reaction
Wi th agquegis s BidaiteRyded drexiesERbEMihatingfiStorfrtia descri bes the preparation of
acetal and thioacetal derivatives of thia-bisaldehydes simlarto the

t hi a- bi sal dehydes descri bed above. The acetal and thioacetal derivatives
are prepared by reacting 15 the RRi a-bi sal ﬂe_hydes W t h conpounds
represented by the fornul r ere ' [err] alkyl, [err]
aryl, etc. group, -and X |% g]é'n,or sh?‘f‘{ﬁ' Jﬁréagget al derivatives are
useful as extrenme pressure additi R2s for IuBZi cants. The reaction of

al dehydes wi th phosphites is described in U S. Patent 2,579,810, and the
reaction of 20 al dehydes with phosphites Is described in U S. Patent

2, 593,191 3whepain Ryt Rasid x B enfefined ahexe. Thehydrowyaeidecan becopyeredin otherderiativeg. pych as;
react i onsiegmes HX 'ﬂ%“%ﬂ'ﬂ cprsetinndie e a'ieée"ﬂ%gf(ﬁc?tﬁéahyf'ﬁ’eff bﬁﬂ'd‘"ﬁ]% Fﬁa"tgﬁﬁ"&' 74
1528-31 (W nt i on i s directed to hor

ni trogen- co ’%Z i E‘%ﬁm ?gtfraﬁf‘z! ' Y '§ cies The
derivativ ﬂce a s an r&%,
_f uef s andﬁ%lthu'eboslﬂrI ':a "é %?enle@ﬁﬂg r?'j?dnel and functronal fI uid
OSi ti %ﬁairﬁ%rg @bﬂ's QIQ/I éi’ﬁ re'hc"&rbl.'r V& Y05 olybéh dr RGN Frie et bkivRivbs drfdeRY €d
ant i oxi dagy /} ubl%,;, ene- pressure properties. According to one
- aspect of tg Q&E@Hrtardenge@mm%o; \fieGs Ucicritb@ii UIS ChafbnPAISBRAG aHS the F6UddaR or
NIt r.0GeN- GEURYdRE With pHASPhHE 14 YAEADYE in LS TRARhE 2,508, 2R, Rsa&ﬂnuamms Wit @i ERP UNTS

prepared Hsghiiss dWaf B55aceSiRRE infed!ity fhasphked GrelddbcriBdd th & sba) f4)1528-31
conposi ti@ss2gel ected from 30 (A-1) corrpounds char acterized by

t he st ruct ummbinfentions daediddRovalHosphbris-pralior hitrayent cdneaining dervativest dertain drggransdient | y
H or hydrfcampyundg T qeevatives amiuséia as additivastimiulafcantOand functional flaids; fuelaamll daeeous | S
i-nde pemdesystems. Labricating fus] @nd fingtional fifii¢ canjpositiors §aptaining the derjvatived of thedhvendion §xhibit

t oget her impeover datjdxidans. agti-wery gnd/ao extramerpregpuep praperfiess ar bon atons; G and & are
each i ndepeAreringjo ang xypret oltimarese 't!?"tﬁ?Nhe {8 proylded-apbesphorus;- é‘?d("f niggggeq-gqniajn-

Wher ei n Xing derigative compositign pf syfur-ponia} P@P?Wﬂlﬁﬂ%"ﬁﬁs compijsipg regcting
hydrocar byI g‘ﬁbﬂﬁ?a‘“&ﬂﬂs‘g{nf‘? popition g %drocarb group, or [err] is
[err];® Bl ksompepnds hé’r“?“]’“’ﬁ%‘&YtT gturgl frmpl érr the two [err] groups

t oget her may be a hydrocar byl ene group |inking the tvvo nitrogen atons; when
[err] is [err] and [err] (§_COCR a lactgne may be formed by intranol ecul ar
conbi nation of [err] ; and S anlrntegﬁr from 1§%§) 8; and 50

fu

- \2) &onposi tions, par‘ed"ﬁy (rsééctr ng ,sUTT and/ or hal i des with
one or nore conpounds repRZesented by tB& structural fornul ae [ERR] 3
EP 0 289 592 B1 &3 5 [ERR] wherein 10

each of [@kdrdini S i Nndependently H or a hydrocarbyl group; [err] is H a
hydr.ocar byl gROR$)RS &id RA ald ekhGrRIapenYenXN odiyarogibyl gtdups, of éithécopfolR of C[ er r ] N,

, foerr] Rtan{i 8%k ]nderesdebly G ¥rG4or [err] and [err] are as defined above,;
and y I S an i Rtaad &% of R’ R& togethay ale;alkyiprietgroubs containing 4 8)7 carbok atonus;
t ri hydr ocar by®! qnd 62 pieieach independentiy, EOQR COR GrlN, REGINRIEONIBlatan NB, mwheraip X|isR st
one NH or onngach otRignd RS arenderendsinfiych or@mv@rﬁca@alrsuoupmébhs H r alpydrogaskyhgroup, or G'
provi ded, i ier V\henm[zerr and [err%a (A- I%f %)%A é1
or trr“hydroc‘ﬁ'?%??‘bﬁb%’ﬁ =NR® oo feorqyps togst 'ﬁﬁ’d’gﬁ oA °§FP"&PH"W%

conpound be ﬁ'f%“:ﬁ PGngﬁ[s OH and G2 is COOR, a lactone may be formed by intramolecular combination of G! and
G?; and
x Is an integer from 1 to 8; and
50 (A-2) compositions , prepared by reacting sulfur and/or sulfur halides with one or more compounds rep-
resented by the structural formulae
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| east one NH or NH2 group. Various preferred features and enbodi nents of
the present invention wll'now be described by way of non- 20 limting
exanpl é-. (A): Sul fur Conpositiongpob# se2Bf ur conposi ti onswhich are reacted
wi th the phosphite and/or amnes in accordance with the present 25

I nvention may be (A-1) conpounds characterized by the structural fornula
[ERR] wherein [err] and [err] &3e each independently H or hydrocar byl
groups, or either or both of& [err] and [errdrq)s i ndependently
[err] or [err], or [err] ¢rr] or [err] and [e‘rr(] toget her are al kyl ene
groupsg containing 4 to 7 C% atons; [err] and [err] are each

I ndependently C(X) R, C(‘ga? C err]N [err], or [err], wherein Xis 0 or S,
each of Rand [err] ar r¥dependent|y H or a hydrocarbyl group, and [err]
is Hor a hydrocarbyl group, or [err] is [err]; 40 when both [err]
and [err]wiesedn [err], the two [err] groups together. may be a hydrocar byl ene
group i nki ngaacmavrsmdmmm@emorammrmpr err] is [err] and [err] is

COOR, a | act offds iemhydrecatbirgrues ong hydrecriiasy @80WR: ar  conbi nat i on of L r]raL and
[err]; and x F%ds GPIR. FeERbGOORs CONRY N%%Rscﬁﬁm‘"he’e‘"x R, Itand R° a1, gp qetined pbgvas
Forrrul a |&¥re each |nde endentl ydrogen or hydrocarbyl groups. The

e sy B ﬁ " %i;f g ﬁrﬁttﬁ"@t&%ﬁr s 3,

and [err]$

7 carbon %?“L y'5 rren'f's err mﬁg errT toget er wrth t

car bon at Gty réJ n .%ﬁuloftﬂapﬁgémeaudnwwnbmdama:wmsmawyl
gr.oup. ,Si m“{i,@ z¥npl err err together wth the carbon atom bonded to
[ err] and [err] Wil forma cycl oal kyl group. 50 Al so, [err] and/or
[err] may@ayeuliftCohpdattiolser 1] . The hydrocarbyl groups [err] and [err]
usually wll—contarn up to about 30 carbon atons. Preferably, the

hydr ocar byl Tgéaufirsorgositians hith egsmmwammmp%mndrp'ameabmmar@eummauons
Speci fisC invantig neay be {A-1) wampoumds zhdvgcterigad by fhe strycbiraldemuieet hyl , et hyl , i sopropyl,
| sobutyl, secondary butyl, cyclohexyl, cyclopentyl, octyt; dodecyl,

oct adecyl, eicosyl, behe , triacontonylks phenyl, naphthyl, phenethyl,
octyl - phenyl, tol yI xyly{, dioc- 55 tadgecyl Gphenyl tri et hyI phenyl ,
chl or o- phenyl , net hcsdy—-ph@ﬁy-l-—- dbeorrU—pﬁe'rry'I' i trophenSP} . 3-chl or ohexyl,

etc. AE’ used in the specigpcation and cl g4qns, the term "tri hydrocar byl
‘group” is intended to include groups which are substantially hydrocarbon in
characterg{P;’hus t he hydrocarbyl groups include groups which may contain a
oliar sub " rovi ded t hat
t\h_e> poLsar subﬁffi ﬁi%%e% RJogendQ-[u?FQr rygbuﬂ%yrgjpggéeltg%ﬂg{h ‘groport I ons so
‘as to dlter Shgrrt@sma fear Wi 'B6RhD §Burs BaHididg WO F cdrfbR a@i@UP. | N oSt
i nstances, 1t Ng gng (DRdephdEmy SOOR,TDOK) BN REZENRRIOOKIR),HE INO,, wher@iOd1s O
group. Thereuhéntunamemﬂﬁpaﬁem B ofd I8r0tkrbyl gIdUPIdnt @Mis HSr & BydfoearBygreab, nG!
Farnul a | w@yoRe thi a-al dehydes or thia- ketones. That is, [err] and [err]
in"Forgul a |  #héh both @G Bhd B2t RSC=NRE/ thetws Rt groups ipgetier d\ehl;mymbmmd«ng
known, 5 theawdinitrdgen styrms; hesi s of such conpounds have been described in the
prior art sucwhess'isCHPBand B2 isGAAR, 8laptom ey pe fornoed by hzamaipsglar combiatien of Sh3de s
and thi ak&@®@nés are nost conveniently prepared by the sulfurr zatron of a

suit- able al d@ dndegenfropclto e such as one havin the struct
[err] thereinR a'ldé“ 6" d‘F?R?&‘f"B hy
hydr ogen GF°&P rbeé' a"" fgzl
group. Inaf"ﬂ ey pe

u a ut7 ar r ]
m bol oR!
2 Ter ] St att%t%t% @r?f%f RZE e
[err] is @:gf ,an @kion pro uct cont ai ns our groups

sul fur PzatT o RE R tnd¥% uEGAF Wil B&t&%t@&ﬂiﬁﬂ%%&fa&ﬁ PRfradiy h a
sul fur haltﬁ g?g.p§ ahk{vl gmaﬁh%m;ﬂﬁ%o@bou?w catbBh &tbrhs. Spétiric\ékantples b1 tiyad de,
sul fur bWH s inoitldd MBEAY, tri}misd&o buit1,Xdebn@éry Biityls eyoibheixyl Néyclosbaty\odt,

sul fur f | QUOBHH, deRddepl Mkdadl, LRRBHAKriSoontdriyi, phenyl, IHaBhtiyR; pReniif), oofyl-phanyR tol}e lyil @licor

ket one s tuktiedyl-iénfl Fiethyibredis, dHo¥-ghenyE, irfemibiyatiersyi, ibloshodphengli wiirsptjertyl &-chiovohexgtac -
tants at tdusagiaed ih the sgetififBsriint tlaims)ihietdim Mahydmeantsytordup tisinterted o ircladg564@s which

hi gher. Thite gubéntislly @glirdcevbart in chardeienThys dhedyonogartyybgraups Intlydeigroups whiich may taatainenge
~of from 1Golansubsttusiit.suchies ciigre.drdnoinitraa gthés.ceta, pravidedhas the pplar substitupnt sk presens fn

4



a diluent or solvent such as benzene, naphtha, hexane, carbon

tetrachl oride, ‘chloroform  mneral oil, etc. The diluent/solvent
facilitates'the control of the reeroRess92Biperdture and a thorough m xing
of the the reactants. 20 The rel ative amounts of the al dehyde or

ketone a laf 44" Gibratibrdfthé SHOGCR mobtihsRdeb, thersshaukt €S,
the reac%ﬁ%@iﬁgﬁ%ﬁﬁgﬂﬁg chtgcﬁrg},bmél dehyde or ketone and one nol e of
the sul fur hed duli conpduridh bt prdasH MEAGIN.as ABreSohted BHFohulI nid) 06 thia/aidelhiled dhthia-
react ant SyeftRys. it iS5 Gnd BNk Poririulal bre CIO)RIRLIFH I YariaiisthisHbisdldeByile whrppinds emtkadwn, mor e
than t30 sidlrelsykesisE suétfooipounds Hatetiven tiseribed ih the prics af puch bein ¥.S: Batpoe 26, 182N be
obt ai ned 4 2/56@6951 Triz-dideRydas shellthiaketenesiatelmaat convehientlp prepared by thersulfuizatiohcof a suk-

sul fur. Sabialdehytia bt ieton@swohiacins havingtheistrudtwel figmelmd [err] are different 25

and may be obtai ned by sul furizing RRICHEIROf al dehydes and ketones or

m xt ur es wtierdireR! isrivpdrogen.iydrpcaibylgrousior C(OIR, Bts h Q’R"@;‘WB’G&" @F“I‘BE"E‘)&S | es
of t hifa- atradhdreraylgreyp-irhesk inptanres Rf‘msimmé’o Uumg'ea%meraé eqyvely,

For mul a | angtbeth 6f gnd B2qre PIO)Rgroype,When B} igC % “’ ( groups.
[err] and ﬁhw@raghowﬁnp @ 3gsomplighed by reacting healde deor etonewnt asu rr; oi assulfur

[err] monochlorlde §2ﬂ2), sulfur dichloridg, srl@F ranobromlde sulfur dibromidﬁ,_iand mixtu ur hallfl
with sul Ta rying amounts. w[ Il )[ l? ch I']
] %5 The reaction of‘an alt K; I‘:Ior ketoné with a sulfur halide Ba @ effected simply %nix?jﬂ the two reac-
I—@ tants at thq_ﬁi ire é rature which mi nge from -30°C to 250°C or higher. The reaction tem-
rature gene Ethm the range of to 80°C. The reaction 'nfay be caan out in the presence of
[err] [er E iluent or solvent

h as benzene, naphtha, exarle] carbon tetrachloride, chioroform, mineral off;letd.Crhe

[ er r ] ﬂllue t/solvent facil tlTe control of the réatioh kemperature and a thodo@ghlndixing of the the rddlctine:
a- aj,de B\F{ s df @lo QB dY\bHkEtbneGRd thd BulfF IRIRRA vty oeaIas ahiges. IRincst &

be co myteﬁdae Eimet-éacﬁiﬂ invoive¥ BoimbRE oftiydidehyde rketokid uad orfelwidisiof theisulfurdalidelsothdni C h
ar e NOr NMBlnkiincd€ ah Wabdser bither oaé BIIRS redckeiit may be GBUTWIRH sdlficcompiunds ale desimdavhish t he
i nvent i on contairnirethahltwiashifud stons, (eld ix B akiategerrom 3:-8)die@patempauids con e oljteined hyrdagting
t hrough cmeaieiyasswitha mixthte of sulfimhelide it sulfifr. Sulfeizaibrierbducte whareik @t and 62 e differant o
ot her #ser endyady bgiobtaipes Hysulfutizingi mbdires of aldehudes andirethnes or mixtusrs of ketonescogiginig dif-
_r«eactlonsferanhfé(ODRmrwpgroup [err] and the [errc{l groups are inert and repmain
unchanged i rBpedis examplesaf thia-giishydes ansfhiaketopesdndludp sorprounds @g Faprgarnted by Feymula |
convertedWbeielh%?'l%%?ﬂ@&(@wwaisl1\?%%”‘%%{%1'Ff Bifed Bere i @M eehyde groups
[err] is converted to a COOH group, and the other aldehyde group [err] is
conver¥ed to a rr] group. R& hydroxyRacid deri VB4 i ves areRobtai nabl e
nost conveni ent &é??y treating,the corr ndi ng t hga-bi sal degyde 50 with

an al kaline rea such as al kal i | hydroxide or alkehlne earth
netal hydr oxi decagr eferably R | ute acﬁ;@bus sol ut®Ba t her eo¥®2ont ai ni ng
f S 50% b |ght of t@ hydr oxi de. % wat er .gSuch al kafji ne reagents
may be ®sodi um hy@oxi de, potassium hydro§< e

lith_um hydroxggﬁ bari um
-hydr oxi de, cal c@ﬂndﬂﬁ)r-om de,Bstron- tlgm‘ﬁ&‘a oxi dB, etc ydroxy-acid
is isolated fromghegyracti orgrri xture bgrgc(d)&i caBi on vvith 8 mneral acid
s@ as hydrochloric acid. The h droxy-e&gg deri va&“ggi

t hi a- bigsal dehyd&2B8an be repr ed by mul a 55 bel ows 5 EP 0 289
592 Bl [ERR] wherein [err] and x are as previously defined. SpeC|f|c
exanpl es of Tedtia-didetiydos grddia-ketates whichican kepreppred afgiescribed above can be converted to dert-

6- hydr oxy-vatives ®nBiningethes fuactional orouns which aie paraally ﬁeﬂvebleam?fefmq& “\93- n ﬁ?@ﬁ Pfd’f

Formul a | alimgntsoitheinv E'R" th'a‘fﬂehydf @'r“?“i"“&}'?ﬂ';r ﬁdﬁp

6- hydr dy-conversion gftha 3 e!f°lt9a fhenterpiing ’é h ”“ gxy-
2,2,5,5- té'E?‘ﬁ'éPﬁ ‘P"%‘“ﬂthlf% taﬁo roxy_ ::I: gﬁ a"ﬁf '@u 1 I ee;@&nce
of the hy dicH v goﬁ ylthesot H9’°“P
descr | bed .ac. m%eé%%ma.xir b gnE AR

usef ul 'n (0)6R L Leflikelr Al ﬁr&ma.l | FYQRIBS, lefoRabiy b dlAKC
hydr oxy’ gr oo%?aémjix 5 £ 56% B ReidPof@leM romuaﬁateﬁrse&mmmmgédw
deri vabl e Hydrofide, IRt hydiBkide/ Beriliv Ryfdrdxia6, baléien My@loRié stfoRy Med

by esteri fduﬁ.%&dr&&e. tc. ¢h4|’6}%xy%| OGSt ror S rédyfbi eniurgbyGidpificatioh witha nurerabacidy | i
group; am igsas hydrbdkRdic ackithedGorbxyaa béHeativésuT tixchisaldsrytegiear learepresantbabyyFormula
group; sandabé@ed.ones forned through intranol ecul ar cyclization of the

hydr oxy-aci d acconpanied with the elimnation of water. The procedures for
preparing such derivatives are well known to those skilled In the art, and
it is not believed necessary to unduly | engthen the specification by
including a detailed description of sugh procedures. 20 Mre specifically,
t he carboxylic group (COOH) In Fornula la can be converted to ester groups
(COOR) and am de groups (CON(R)2) wherein the R groups nmay be hydrogen or
hydr ocar byl groups containing from1l to 30 carbon atons and nore generally
from1l to 10 carbon atons. Specific exanples of such R groups include

et hyl, propyl, butyI phenyl etc. The procedures for preparing | actones
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25 acconpanied by the elimnation of water are well known in the art.
General ly, the ‘cyclization is pronmoted by the presence of materials such as
acetic anhydride, and the reacti oePo289sbZBtt ed by heating the nmixtures to
el e- vated tenperatures such as the reflux tenperature while renoving

vol atile materials including water. The sul fur conmpounds characterized by
structural Formula | whereigy [err] agd or [err] are [err] can be prepared
fromthe correspondi ng thi d-al dehydeqd and t hi a- ketones. These nono- and

di -i m ne conpounB9CEREI0 SyrepdRT Yy Te4qthg one nol e B¥8} he di al dehyde
(A(OH or diketone (((O[@®2]) withr#he and two noles of an am ne,
respectively. The am nes may be nonoam nes or pol yam nes. \Wen pol yam nes
are reacted with the thl a-al dehydes or thia-ketones [-C(OJ[err]], cyclic
di - i mi nesvheein RIcR% B} Rband xfer asayeyiepiedefigddePpepific examples 9f sughdyqrexysatid terivativesul a
| are [ erinqudes Bhydraxyd258tetiamgid dulithishgeanpie pciciihg. dgaforing feifesmulp Ipywhersia %ﬂﬁup
li nki g tRand Rbamp mew thx jgr2 Pehydropy2.2:athyb% e -%P#Wé—drﬂuai'e’faeﬂc fgid; B-h

t hi a- al d&%%? iaR%‘F 'd't°8’-for m t he i m nes 35 characterized
by t he for 1 °'dsb‘f°s°<§]'H° i no
hydrocar th‘ "PT’\‘? E}) “s ‘o a t"" ol
abOUt §0 t’?esn cu eeste c |on f?i ador% érp f upS
taini cyl halid Fa?:&
h ydrq nby oaa.écyua&fo fwh,zaro d'aaao edvmhrafe fnat o ves
0 the Prater Yhe bﬂmms Bppraﬂaﬁ‘rggubmnyaﬁ t@m%ﬁllléa%ﬁ@hﬂ'dﬂg it rnQ{n
to 30 cardafvediieestBary B uhdufy

rﬂm&&ﬁlcatﬁﬁ w&ludﬁgddéﬂ%@d fioR bAlenprdobdifBs
2Q_canponveé spesifidally, hbearﬂjkﬂkgﬁaﬁ HPJih Gorthula [41€an BY BdnGér Bt Rydstebigreups (CODR) B
sat ur at echniide griupSICONER)S Wherbie b RfdubsrhayiR hjdfeyeR bitfydrodartiyl drélpé Yontating Frorh & &
am nes arap cirbean dtanwscind mbns genetdly fioRrS1 1B UC Earlion attk.Spbcifiziekaniples of Jupt R groaps include
n- propyl ethyl, popyl, butplphghyl, @tk ne, n-anyl am ne, n-hexyl am ne; those known 45 -
as al i phat i Themrocadures fér prepsring lactawes thaoudh mvarmiscyaraydligatiamelhwdrexg-atidy of Eegrmula la
pri maey casampeni¢dRydhb aliminativ of walds laes well newninthearCiRennralin the cydlidtionig eromoted by
t11i noi s)the neeaf materials puchge m@cﬁnmmd@dmeltsﬂpﬂoaiﬁeﬁe@dé’uw'whw'mma'm ne,
n- octyl aftef eemperatyees gych A We’ef'\'iﬂm PP@‘W‘FF‘M?E"P%E?% @ water.

n- pent adecyF WE°°'?P°H'§’§3 _F' ral, Fprmyla inGiaq °’§ N%f
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gr ade? ere ct %%( oy ﬁ'e'\Xﬁ'ﬁ( mnes wi é’ﬁ%‘? af%
t he deS| r énia et nes 5 i di—l mﬁﬁg beforme Sﬁlﬁen
am nes of, (egh lggm IE{?
Argaks AVJB?&”T -e@% ﬁ 31 dégﬁ ndt - B

ens SQhaJagh,agpgmfo,muﬁferred enbodi ment’, the am ne sa ts o
corrpo_si tion of this invention are thOQ@Nq§r| ved fromtertiary- aI [ phatl c
primary aufermReiyirogendr hjdR@srbyl, dP&hHmind hfRécadN gk Gendrdlly, tHadydbdsibl gibuswm  For
the nost qoataih up fofabyut 30 @rbde atoieshd willomdredf ol be AliphatcRydfdsarbyngroups tantairling@rbm i &s S
t kan aboudo caorcatsrizon at ons in the al kyl group. 55 Usually the tertiary
al i phati c pmioneprgfeaed embodimert, tdwdracrbgicminee phictcapesef! ibprepariag theiming lderivetives EP
0 289 5920f e preseRijventionare primeRy liydrocartivlaghings contaiping flona ko 3Qcarbordtemns intheé ydiesathyk t o
30 car borereupcand mOBLRMe@MM froenst tg P@cartion gtoms iy teehytirpcartyt group; Ehe fivdsepashyl opowp may

Ler i ar y- Manymig ot eﬂwﬁmesemamwr plesjof pg d@maﬁeme oumetojen ingf t y |
pri mar a‘?\’F’f@m ner -V 'Hﬁ"ﬂém'"?@ gipine; fh n

anmi ne, ‘¥ “1' F] rﬁr??%f “°s(p ,“ ble
primary a me cy??f a 2 a"éﬁzl' ecy‘ P?ﬂ‘@f '_H Ig:

pr | mar y ata e émlltlrb ﬁ ese E\ﬁ&y lr[eg %’3 ble in Eh él&g nd ?f&ﬂ&? are
al so usefll i 1 Gy m Bl &Li n |kE i&‘u’

m xt ures hswit %Qﬁm %fte Fu |‘e }ebé &‘ u'dﬁrfs rhgen-C,
tertiary Q.o RihdBRIol AHebEE o w,ggegg s asimlar mxture

of [err] teiddnathet paidfish ebdaieht/thd Bini& Saité mﬁmbe.tewammamema‘nrmﬁe lasAvad d
Haas Conpruiytirtiark-aliphdtitritsty lainibs/haiind it loaBt dbbiRt & arBdh didi® MRS alkft 5G] Sorftymdshei r
prepar at i suft, #éycard\EdriledHiom\aRyl laBinbd 1aSiAg SfotaDdf (bséMBiin/abbit 30 tarboA atome indtid allgi goup.

t her efsor e, Usuallythe teciayGlishaticprimary anineedemoaineskbpresentsd byalieforaiulay | pri mary
am ne useful for the pur- poses of this invention and nethods for their
preparation are described in U S. Patent 2,945,749 Primary am nes in which
t he hydrocarbon chain conprises ol efinic unsaturation also are useful.
Thus, the [err] group may contain one gr nore ol efinic unsaturation
depending on the length of the chain, usually no nore 20 than one double
bond per 10 carbon atons. Representative am nes are dodecenyl am ne,
nyristol eyl am ne, palmtol eyl am ne, ol eylanine and |inoleylamne. Such
unsat urated am nes al so are avail abl e undert heArneen tradenane. The

thla aldehydes and thla ketones also can be reacted mnth polyan1nes
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25 (1,2, or 1,3), and pol yam ne anal ogs of the above. Suitable commerci al
fatty poI yam nes are Duoneen C' (N coco-1 ,3-diam nopropane), "Duoneen S
(N-soya 1, 3-'di am nopr opane), momomsmzmtal | ow 1, 3-di am nop- ropane),
or "Duoneen O (N-oleyl-1,3-di am nopropane). "Duoneens" are conmercially
avai | abl e di ami nes described in Product Data Bul letin No. 7-10Rl of Armak
Chem cal Co., Chicago, Illinois. The r%ﬂ?t i on of thia-al dehydes (and
ketones) with primary am nes or p@ yaRiges—qan be carried out by 30

techni ques well known to those skill ed&{g the art. Cenerally, the

t hi a- bé sal dehyde or ketone is reacted With the am ne or pol yam ne by
_reaction in a hydrocarbon solvent at an el evated tenperature, generally in
an at nos- wienaiy R isafhydrocarbpigenup cohtaining rom erede Bhbarbon atomese Sech amines ava flastratedhbyctir- | S
formed i starebuly)auling tastiaryhexi) primiiry aring, 4 mietw-1-a@inofqyeiohexang dertiaty-octih prinsecy aminez e d
by struct tertiafy-deey primasy aming ér tary-fofieaylrprimary @mine, tertiany-tejradasyl erommy amwmm;:er r]
can befpr &dapLRIMaLy anine. tediarytortadeoy primasypaing t-qswatrwaerl piiready a)ing, fegtiary-o

structuraP“?MWﬁ?’aYaﬂ"\*i‘e ERR vvherel nf[err an are as defl ned above,
and G s p oty »Eséf{ "'H’f"f"f"é?’é'l‘&“@ ol
repr esent E!&:' “ yal i te pB'i“a %;m J n'°)h
ha;l-\l de %1 ﬂ? %/ (?wglr I ratlo gI}rfﬁw to thos 5‘ ?
rﬁg)cte

o et e aron ek s Coﬁ'pounds
whi ch ar e” f RrGY afedin WhgHhd hylrbcah ﬁcwaﬁasﬁ,bressamf.n urk raﬁa.l.a uareh f.n Fhus/hd |

contain fntﬁmﬁ BOAR O brrkbrd BIB¢iniB Bnshlfati niihg 6 thel |afgmhhdaﬂﬁ Ldgndthge t he
Start i Hg tNEd GHeiddlible BoRd péiX0.6athdh. atdM3ReprssHIatVEAMAL afel HolecBisylamind; rRISloIRAGIIAG N €

I S react ephimitolellariiié, bldylaniiy 1 g itolyiarkife. Siich Gndaffattld binings oo @l dveliatfeuntici the Armiteah

ket one gr wadessmewhen the starting material contains a ketone group and an
ester so (iToerdpiafakieltydes apd thiatkefonss elac@n hé @acted with polyaminies. Exegnpies oftlsefel pdyaninas NS
two ket onipclgdedispinesisuch asmpne-r delkyl sympical anasymieliicalt dthylent diantines propanestiamiries

cont aias -(hWeord3), @nd pelyem ipsa'(abgayf the gbave. [Syikabigicommareigl fatty pplyapinesane tDuomeen &1 (s

f-our est efocer ddjgainorTeRsas), meﬁﬂ'ﬂm—16fdlammemwaaﬁa“Pummb'éN@mw-b%d-amimw

i nt r oducefprangh §* {Dyamesn| Q" (N-olsyi] Frsiaminopropane)y (RSW'P?P"? H’é’ fﬂ"!??éi‘ﬂ'y pvallabletdianines nd

r epr esent 88%°1 dPSFq‘FB‘ftQ“Fng inshig. ZA0R! qifrmpak S '19[3‘5’3' Waoeri al s contai ni ng

. . T ﬁ&‘ft 'lia- (and ketone w
tpc:,renﬂfs' f‘%;%@p} figagiom b ?O'Zg?%ﬁi e t Eﬁu %°f§§$°#&;fﬁféfﬁga by
t he react o
. a”dh[yﬁﬁég;rfjﬁf:‘,gg;;ﬁ@a& E "" aqw d useflf{: startfng
erigls inc ude Tyct)? exanpl e, proplonltrl utyronltrlle 7 EP 0 289

592 Bl Conmpounds of Fornula | wherein [err] and [err] are [err] groups can
be prepared by (1) reacting &lnitro hyd- rocarbon [err] with an al kal i
netal or alkaline earth mﬂ@.Ej_I(EXIde to formthe sag1 f the nitro hyd-
rocar bon, and (2) reactlng said salt with sul fur nono Yorlde in an Inert,
anhydmus nonhydr oxyl i ¢ medi Bhto forma bis (1-ni trohydrocarbyl)
disulfide. Preferably the nitro hydrocarbon |s a primary nitro hydrocarbon

([err] 5 is h dro@gen and R2 is hydrocar byl The startin rimary nitro
conpounds WhaseizR1 apd &4 pre\pp defined aboye prd G i3 P%Nﬂ'r'\‘?aﬁém'xt‘!@? jrferent compoyngds | v e

com pounEfQ'Bﬁﬁ"?d Ry f?’G‘E'P %‘f’l‘@asﬂ'ﬂﬁf‘%"ﬁ TT rAdRPye of sylfus F‘E"F‘Qﬂﬁﬂ? 8ifw. Generally, aboutane
1- ni t r§- 4R °f191§ E“ds’ﬂ'?@s Y':é’"ﬁ‘f'a'f’ '§I°“3P‘R oI
o7 mar OBW e Hf;i? ?%PS@ ety sh e fr
primary nf te al or xam?]e whenaél-k one s etnla edione srea "EN él |0 e %
appr 0D | Al feorc ?&i e ot Rhdh tra frirt e J? and B ek S €
t hey % AT i ol mawou tof broupsy and

al kano S @henthd dtarfin erbo estétg 0. ki lonafs}, {8 Sgter
usual ly b aﬁmtﬁafasibinauan@aﬁmmdnwpsean nudaeaau mmtﬁe&umh;srsdact& ﬁlﬁzeﬁﬁa'tﬁe preSent

reacted vwnmti&rﬁha fepr@dinied ByEFot il by éefockhg Vdtiolid Marting Afaledds dantaihihg thédesired functional
essenti al giotipgt t he medi um be anhydrous and nonhydroxylic for the successful
f or matgson ofsulfr ortipaurds rdpresértedrby tForaialad waersin G1 bndior Gelars CLR igbars. cal-keprppani b f

Sui t abl e the ehactioa pirompdueds, refressaterhy FomuldVi eheraln Glisatadl andiRAne R? &b kydrogert drdyds, .
15 Or ehicarby! grbups. Pireferably, Ririssydmogeiplaad R2¢s aimpdroviackyligroap. Exampies ofusefid starkingindtegials |
duri ng t hincipdeciosexample propipnitilecbutypanitgiie, sal t . How ever, tenperatures fromO to
[err] may be used in this step of the process. In the preparation of the
bi sdi sulfide tenperatures in the range of -5 to +[err] may be used.
Preferably, tenperatures between 0 to [err] are used in this step of the
process. The preparation of various thia-bisnitro conpounds useful as
reactant (A-1) In the present invention is des- 20 cribed in sone detail
in US. Patent 3,479,413. Representative exanples of nitro sulfides useful



bi s(1-nitro-3-cycl obutyl propyl) disulfide bis(1-nitro-2-naphthylethyl)

disul fide, bis(1-nitro-3-p-tolylpropyl) disul- fide,

bi s(1-nitro-2-cycl ooctyl et hyl) di EBp288892B25 The carboxylic
ester-contai ning sul fur conpounds (i.e., [err] is COOR) described above can
be utilized Compduh@uRFamath NeHereib1fatd GLHENOLGislps snBb Plepaieu ty @) fdattihl a hifto fiyg- | N

t he pr esemntarbon\RIREC{H)NO, Withlan @lKAimtat or dll@ﬁxe@ﬁﬂtlﬁhetélﬁ%#&\e t€Rfin 16 sdlyof the hikg Rfd- L O

t he car boreyerhoo, and (2) re@EDEYid selt witihsulfarinobezhidade\ied ifklt, hrihydbus R6nhedrb@ficimdaiim to
reacti on feim &biy ritohwireehrby disultide Prefeablythechitto Hygrocatban isia@fimany inffro iakdoarten RN NES
i ncl udé ngs Aydmeen apdiRA isgidrecarbyl). or secondary ami nes such as those represented
by the for mihestating primary nitro compounds used in carrying out this synthesis are well known(IIRs@MVé astver ei n
each R i SPW%!@W%F'W&“NMEW bjitrobyiena, fr-nitr# esthylhexdneo Cenitiogthylheaaeps  nay
contain fro ﬁ@%ﬁa%ﬁsedﬂm"@ﬁd‘erﬂﬂﬁa@@@ﬂ'@%mmml [s4it of thatsterting prirany 1 t o

10 car bon™&g 'E°F" \‘1\%8“'&%9%3 'EF'F’]e aprepripta far Teagtien Wit the metal fo fonmethg er r |
t oget H&r h ﬁﬁhﬁwﬁfa'!‘%m'? (leaplinnpls ffl gafecarbpm
this enmbo ﬁ'fc "°' '?n a cyclic
conpound “’ ' ﬁjz ;Itlc “’ '""’t ki Ht'af S
common t Oy G ) I|de§l A’E@ | a % (8F E
Fornulg | tﬁ rp 0- tXra E aﬁ How-
satr at edevsyﬁhb&amgf?ommwﬂn &Mm fs Hisdisulfide
Exanpl es ghpetatiibe if Yo lrdnge S-8ol+15:8 i b6 Lided! Iﬁ'efbrgﬁ erQMI% 'iﬁo 5°C are used
car boxal dﬁhﬂmp[oﬁﬁﬂmeeycl ohexane carbonitrile [err], cyclohexane

car boxam de ThexréphratichyoEvafible ¥iifsnid bdhipsirds Gseﬂxﬁésﬁleicﬁﬁ é/l 1) i preNahtirdErRion is des-
carboxy| i @ibadin sbnjeeietai in ULSy Pateno & {toine: Reprsdontstive bLanipleb 6f nitd bilfides Gaéfut in O present

| ohept y| ioveativh chee: [bis(tritro-2Fihenylettyl) alisuifidp, Bisetmplogsylf\didulfide} Bis(f\nikodédedyl) kis@fident €

t he pr epabisit-nitr2-pienyidegylsdisulfide, bis{hnitos2-¢yclolesylstisy) rdisaieide, ®iE(1nmjtropentadetyih disulfide)| €SS
ot herw s eblﬁ(hdmmbqtﬁpwmdls&lfdnﬁb@@lmmamﬂybﬂmmi@ﬂdm bis{1indtrosSretolyipropyidisaln  and

cl ai s, aFF‘P H'E*%WG“W%M‘ 8. are by weight, and all tenperatures are
in dedf ees él‘d%“e"&@"a'“"ﬁﬁﬂ! fampaungs §.e.5f 'sepowmrtﬁbma(- besgtlizeddg t s,
12 nol es)p p%!‘" 3 Fﬁef“b?s 'P?%‘R(Aaﬁd‘ e prosant [Gyration. Ferrexayppia, thecestar
R
|sobutyr

53-[erg] 6'\'}'5 'e'acﬁase Ps(?deé?s 'é?)o;gt&h Ef°'5"ﬁ Afterthe addltlon of the

[ sobut yr heat ed W

per o of el @%ﬁﬁsﬂ%ﬁﬁ%’%’? él%,tl’fﬁ%q“'& X'fj, °e""7f"”°" RSPl € ion
ni trogen. Th@mmt.asﬁeu fabovb, R BRY HelaRdidt .aa«,waumeh oﬁa%‘ﬁqg m 4% 2
@l od Ofcaﬁbbﬁ)#tﬁmﬁlnhﬁé’é’nﬁm@vﬂd-lt ¥oLlrz | aﬁd ﬁ@h@ﬁ‘) rﬁaé}foﬁ:cﬁiﬁ rbon
rEact ison at@s@e| the chRdn S6M WHILIS cdRindf ! ahd V2l Fopmdid Il SRk é‘é?wénbés%' ctiral Fo rﬁdi‘af
aid, and Itchﬁbefprdphﬁﬁbﬁedeﬁndtﬁb&pdﬁﬁhﬁﬁduﬁ&ﬁtﬁﬁdlﬁum&ﬁb Mhtehl vith-saifGr Febides 4§ des-

(t heor y, csiedCibede. ExBinpleslarsichasiclic eartihg Matefisaitiaé cyclahéxaneChaibbxafiefydy (CgHy CHO),

2, 2' - di t hiycleliexane loarbgnitalé (RaHyCN), cytisherame carboxalidé (CsEHTCONH.S ofdonéxahdlcartolyliEsddpl e
ANz 2 syl (Cedt1COOHD chdiabntantecatbdfic itk (CsH; COOR [cynivhepitane clrbaxgiiechcit! (C/H,,CO0H), eye-

f | ask “andohrpiisyanidedCHREM: [err] under 8 EP 0 289 592 B1 nitrogen

wher eupon 75% folloping Exampigs firjt1da A-1:2f illpstiatetifiel nnepaeatinalof the sulfuthdmposiionsiyeriresentedAf t er
about 45 FrFATUA. Yiess othervise frdicdtaddn the sxamples and sispwiee in shistsreqifigation and:diainos; all
[err].- Tfﬂ?’%ﬂﬂfl Peiceiteag? are Ruwsidhiand Al temperalyeas predn degresscantioRded at about [err]
over %peéxa ﬂ Rf 1about5 hours. Afterallowing the mxture to stand

over ni ght; The rﬁxture is heated slowyto [err] and maintained atthis

t enper atUVGSulﬁqﬂer{Pd?iEeggﬁoepta nﬂ?ﬁxl %chgr%ed E{‘iit%gﬂasé ddEd ggnd %? aXt'
add

ure is mj b
mxture ln%@&ﬁémﬁﬁlar&&}eﬁf%% ' g’? :df;

The fisd t rigdomple®d, tHathb@Rsis ﬁé%fid&l&ﬂ apGI‘an h@ﬁr@ﬂa in
20. 09) . Mt ARbgen Ahdmixidreldaintained st4bde0 With iRRGén tiowdnig fp mgw and
64 parts rheleriald b@3dmavéd fiol thelfeadibrovessol TEE@adtion Mct'ﬁéﬂfnlt@r’e@ﬁ]@uwllthﬁﬁé gsh to
[err] fortheHilttatais the deblred procuttioortairiing 36.a%Isaiflr {iRoP)37108% > PHe dekiRl RIAEIR pradidt, frenar t s
(4 ol es)dominanty 2R4dithindibobugheldytide, irecorsdstianlatduimswiym. under nitrogen at
50-[efd]. After all of the aldehyde is added, the mixture is heated to
[err] andcExampled-di2ned at this tenperature for about one day under nitrogen.
The reaction mxture is cooled to roomtenperature and filtered through a
filter aid.S4Hemnoehiarids (40§ aripiumeles) [sichatgedrtea 2iter flasinendiwarmey B8P underl 5
(theory, 31.5-40.3%for a di- and trigsulfide product). Exanple A-1-4

Sul fur nonochloride (270 parts, 2 noles) and sul fur (96 parts, 3 noles) are
charged to a 1-liter flask and 20 heated to [err]. After nmintaining the
m xture at this tenperature for several hours, the mxture is cooled to
[err], and 288.4 parts (4 noles) of isobutyral dehyde are added whil e
blowing with nitrogen. The reaction tem



perature is maintai.ned at about [err], and the addition of the

i sobut yral dehyde is conpleted in about 4 hours. The mixture is heated to
[err] while blowing with nitrogekPa859Bntai ned atthis tenperature
forseveral hours. The mxture is fltered, and the filtrate is the desired

product caiwdgen WherdipdOzes Yoparu @Wolek)@t—@ﬁﬁlhéﬂﬂtat 46 ad¥e@ diusisel Artef aboulds rRindtds’ck UM €
of di-, tadditior e rebotim imblture éxdthbrins Sd.dbbit@6°CD TieChddition oFha Faflafing‘aldehydeds! bdntiued

di chl or i deakddEss Goveraapesad ofabbut Bhduess Mfter sllo@ngihempltufe® stand ovet niight, thé ke isHasked

war med t osléwdyte J00e@iahd maintaineday this tedderaturesiiditionafdethyleansi (J0paitsy is GSdedahdthe mie

I sobut §r aure isimpittainad gt 198G adiilechiawingivdtie nitvgeh. Thermactibramiriure ds strippedrte $850C/ (0 mih.cHY:

per at ur e end fillgyeditroughpifilteraidciTheifiiate i the desirddpesidurt ganteinibg 19.806 sulfecftheorg.2088)0ut 6
hours, and the reaction initially Is exothermic. The reaction m xture is
mai nt ai neE*@BPleAYF t enperature overnight. After maintaining the reaction

m xture at err for one_hour V\/nrle blowing with nitrogen, the mxture is

h e at ed®t o h d%@m ‘@6‘? i '°§’(ﬂ"é§"{ a’mx °&?“5“" 37%"%{@%“! 3 biterflaskang) oy t s

| sobut e é' ag’d *c"’tﬁ o gedf “H'Ps) E‘:;b tylr1i"or 4
35 hours
desi r ed p th p:ﬁﬁéﬁat;t"% %lé }g?bw rﬁg; %?ﬂ?f‘ ‘?"EI
ter ai f e eslred pﬁ) g38 sulfur
T urg 0 het, oo ae%f&ra i

Net hanol parts) I's charge I|ter fIask and 23 parts (1 nole)

of sodi ung,a,rng.eaqd;ed slowy in a nrtrogen at rrosphere The m xture is cool ed
In an ice bath to 5-[err] whereupon 89 parts (1 nole) of 1-nitrop- ropane
are added dsginGchicHdé (7€ k) moldE) arid $hifr @gﬁ pdrts| 4 R616 are Birbeli R Sifddringsk afd ©
wels e cho Wi Hiate@ to125°C. Afte? nelinaiting the Gt &b tarhpekdiipe B-devéial hbuis, BlelAfbiiure BB6bldd

sl urry i sstc@ahd2BsKpars (f moles) ofikubutgraiiehydedare adwmrsbrmn@rmhegen Orhe fedttiohltemONO-
chl ori de reratureid datitaiiedatabaib550G, chad theiadditiomef thedsobutyraldghgdeiisoampibtedin @bdut £hdurs.
hours. AnThasikturé isheated 0 00°G whiteblowing withimisnogefand reaindained eidits teraperhirénfor severdl houes. | S
filtered. Thpimixiyse iy diteredsgnaithe firaledssthe desind prodiiel contriring 40.2% dultir indichtinguthe predugiriesi um
sul - f2t ebe aEpidyre pdi+ Wrand possikly tetre-pulfideypradudys t he desired product contai ning

- 9. 24% n|tro en and 38% sul fur. Exanple A-1-7 50 Sodi um hydr oxi de (240
parts, 1% di ssolved in vvater and the soI ution is cooled to room

tenperaturesu r arts d th od |sQ(t:)ut aI dehyde
r epargd “
'FI)'hepr esgctﬂ%m%gﬁéa%i%}m“ ‘@:Ig h gafe? :p"ﬂ F'" 'f‘? 'ih? ﬁla about
3 ho ¥ riisb t?o%mgnp Afﬁ 35?5 chd
tol uene. phil¥Gre 3FHA Db ROEWKIIL Bovi EI % vol 540

ants of K&asHeRNAT alifsha b ars hrsrasd .@éd@e@ m Q i9/mélitaifbd'af .W e .

OW 355 hoardQtHppddSdnk Filterdd tibligh fiteP frﬁgfltﬁieriﬁhé &sn%ﬁm&&?&h&ﬂﬂgm rmdi@dmg
mxture |matinelpmuadaﬁmesmdrﬁbnu&nmhﬂabm ice water and dried.
solid material is the desired product containing 27.1% sul fur (theory,

28. 6% . %ExamplER18289592 Bl Exanple A-1-8 Methyl isobutyl ketone (300.6
parts, 3 noles) is charged to a 1-liter flask and heated to [err] whereupon
135 patts ( Mewerob(fOQyfartali¢ $hargedrio@dditer tiask.chnd 23 parta (fldmale) df sgiwn e addmiasiowtyiita ogen
over a pe'P"f°§EF imosahese; Themixtyig iscooler in anfipgebathcte 519°Grwhatesron BEparts (1rodle)obi-nie- at
about 60 maﬂ#er’ﬁ PWisR: Therapctionyppxurg igdilterpd Andthe soligs arewashed with pherrelustyds | de
has been tﬂ'f@"d P@P"r aot'F’ thP§'“'15¥'6%9‘°9\ﬁ°Pﬁ°91‘4’*t° S7-9parisd0.Sracky) phedlfurmoroe 1 |
The mi xt t p N Qver g peripdaf abﬂé P’s-rﬁ.'j‘tff@“"tﬂﬂ i2PQpagts pfiether  ng
vol atif e ﬁ? ?i 'f“t'r esr ; "P %Egﬁﬂ aﬂ"gﬁ%’ nesiumgul o 5 c -
tion mxture |s ere AT ‘ﬁ' '"'f"h? tragen and 3R SUME. 4 and t he

filtrate E-,émg,gg_ﬁesr red product cont a| ning 30. 1% sul fur (theory, 24.4%. 10
Exanple A-1 A mxture of 400 parts (4 noles) of 2,4-pentanedi one and 800

parts spf et BydunityBroRdel2dobarll, SR H dissRad R atbiGark B EdiutoAB Ehod n%ﬁni
mol es)  of wibkbubdA'B24T:AE (4 thalis) 612, 26ditRodREUbaGral5 I \brédred YETh ERamipie/ A Rflar® hddBd Pr S
at 10- [ erdderiodidbabodt0e75 ibuf.(THE Radtion ritktLrd @kdthek b t6 ARG T, ard @A skirARGIS aBdut!s Kours,

over ni ghtthe madioahbdare icéxbhdteaghrbetin® @ith 500@art of tofsehd. #ﬁﬁqﬁd}us ib§¥R isT60Idddn brbice
washed Wi tiath toraboet 1€, abd 540i dagts afieohcantrated hydiuhlorkiueid 2@l aidbd 3G at sbmpeRatird Below

desi r étl aboetd@’C. Awhiteaolidifanys A Gre3édckion véasel, anti the oixiure i Fitertt) The bolid ¥Washedwith icsl0 20
A m xt ur ewatdr aggxiiegh The solid Baterisl ie thp derfiredprbdubtonteinieg 27t 15 sifl(tbeoB2B.6%) t S Of

ethyl acetate is prepared and cooled to [err] whereupon 202.5 parts (1.5
nol es) of sul fur nonochl ori de are added dropwi se under nitrogen over a
period of 3 hours. The tenperature of gthe reaction reaches about [err]
during the addition, Afterstanding over- night at roomtenperature, the

m xture is cooled to about [err] and filtered. The solids are washed with
textile




25 spirits and air dried. The solid material is the desired product
containing 9.99% sul fur: and having a nelting point of 104-[err]. Exanple
A-1-11 30 * A mxture of 650 p&po2s{®2Bdl es) of ethyl acetoacetate and
730 parts (5 noles) of Alfol 810, a commercial mxture of alcohols

cont ai Ni NexghipRALG t 0 10 carbon atons, is prepared and heated to a
tenperature of 130C while collecting distillate. The tenperature Is slowy
i ncreased t Meligilisobutii ketorel1800® paits; 3 eofed)iid dherded td B @-litePidsKlatR hb@edstb BO°BMAcredpon 10
mm  Hg. /[ e35phcts @Msble) braulfuembndiiforids arb Baded ampwistClingsr aRFogsh ovefl batiotl bfabelt 4 ASLrd
parts §4. Theradctiohmixiire is einteihdiat sbod B0 205 € tdring thé\hdalltiord Akl wherdll afthe safdimBidohiqride t S
of ethyl pasdbatatddibthe msten ie plawrewithaivdgenobllet@ating td 195°C] Thaiditupelis oxintaidd 41408 S
(2. 25 nol ¢)Cfofseeml haurs whitsvolisiling volatie ntesiale. Afterdtrigpingie 95 @atuadded presdurecthenead- or a
peri od of ticalwidure 8 filtavadratrooim temperataie tireugia filtpr aithenditheditateds the denired pretiugt eonfaivingeen
- 10- [ err] . 30:% sulfur{thbaswi2hd®%). he nmixture to stand overnight at room
tenper@ture, the mxture is blowmm wth nitrogen and heated to [err] while
col | ect i nEaspledeta After strl pp| ng to [err]/70 mm Hg the mxture is

ochl or | @h&: oy vvrse u er ni ro en err ra
peri od of one il ter al l owi ng the mxtureto st and overnlght at room
t enper at Uggam rerAe,_m xture is heated to reflux to renove nost of the sol vent.
The mxture then Is heated to [err] while blowing with nit- rogen, stripped
- toTa tenper ainiktare 6304 stk {3/nRidsyBRdthylddetoacata@ and 90b PdrR €f eyl aastsltbis froparbd £3d cadie at
room t enperdtoimiRreugdne02.5 bdrts 1. £mblSs) bl sl MBRdcIR6HIP &re dddel ddPWIsedinBér Arogen oltira

sul fur. 5period &Psnogs. Fhetertpetaturé'of fie Xdattiof reaéhed &idut207Ct daririgheraddition) Aff standing over-

di et hyl nmahigitat reom tdmperatane; the histuretd ceal@d 1o fabolit T°ClandfilBred.rTiie Solijaré washéd withitextile

t ol uenzs ukdinisand aipdried Thesofid reqisriabisthededirdd protheticontgining9.99% swifur endtavind a meiting point
distilledof P#d08@nperature is slowy- increased to [err] while renoving
additional ethanol. A total of 237 parts of ethanol is collected, and 6
“parts 55 Exagpledstitum bi car bonate i s added to the reactlon m xture which is

then strlppedto[err] at si- due t throuha
11t eron o ’PHEG"PP‘F'Fr(ﬁt“Qeﬁ)Qf ﬁfﬁg

parts of )m“&fm = %@iﬁre% ,ﬁgﬂ?ﬁ%@%@% ‘3%%

parts, (1 MLM b %@m m&mﬁz&&m

the reacty ours e.ﬁa.l.tara.haﬁb rbécuam rd Edtwab ﬁiﬂﬂrsaé Artaom
t enper at Ukbfwihyg &eMod to siRd SRHIghtQt fobih kermpertife, the MRkfeds bra‘mdv.thh.eauan idHaated to

ni trogen woet GhildRalebting sdiventiarter SHRMING tf3E°CID mikh 1B thé ikt 1§ Mtefel BRIUEh Sfiler st
Thig_m xt Uagd thé)itfats | theldedinBpiedutiContsinind 11T76%saRl@Roryp@6%)r e and filtered at
roomtenperature. The filtrate is the desired product containing 7.51 %
sul fur. 5EkmpA-21A7-1-14 A mixture of 310 parts (4.2 noles) of

1, 2-di am nopropane and 1200 parts of water is prepared and cooled to room
t enper at ur e Avhistre9f»8A paris13 peles) of diethyimeloraty and 80Qpapss efetivhaceiate s areparedand icopled
Exanpl e Af0[101C wheseupeiR08.5 parts (1.5 meles) ohguiiyr mopgchlogide arerpddad drapyyise undetitrogen gt 49— |
wher euffon ,.13. g;.géﬁg gg@g t?(f“? Bour- 6?%3“"1’\1‘“9 "@rﬂew mrs?"‘?ﬁi’ﬁfﬁtgﬁ'i ah'gﬂ‘;ﬁ[“"?’ﬁ‘ﬁ'ﬁ\ rrrtrh:t‘:rn'r::h\rlrg

t enper at u ‘%T’Fb‘ g& ter,
dried and “’ﬁ&gi?ggf"g&’ il e’ pigls[ Eﬁ?’?"é@“ﬁ? %’H’H%rt a fisrel Ttﬁ?"ﬂb“’"l“@'af@e
nitrogen d inikalise "‘fth%"%?ﬂﬂj ict nelts at about 106-112C and

t he pr&du%ﬁ allized froma net hanol /et hanol m xture has a nelting
poi nt of pFlaerr 15 Exanple A-1 -15 A mixture of 291 parts (1.3 noles)

of the hydr %ertﬂ?}%f’éh‘é SktdB FHBiRL) SFikyInhetbn S, BT beits {5 mhales) of ARS8 RPdnki S phrés FPpdi®! €S)
of normal hleRéamic: acid (gpprlaﬁefrédsang Thedtd 1WORECREetianbl a4 Listil6d. The temperature is slowly-

par a- t ol UgiaRasel tO1RDX vifle mbvingadiitaaltharl A 1614l 3f B¢ pdr of §ianbied dolibktell, WP E patisUT €
Whi | e §5e Ma¥dobigm BidarBdnate Afaki@d to/thd rédictiel rhikturd whitHISthErEtppéd th 1805 A0 FMVIY. TiRTesi-

- addi ti onaldueis 6itedéd thruph a filkdr aidemd fha Fifrats & theodesifed ledtani ¢ acid is added, and the
refl uxi ng i SAmiatoteoh728cpari$i2in@les)alf the abaverprepeieli disthytmalonatelAitel 810 $luati and 500 parts

* bi car bonatotstifybacptatetisorepaed aribecled:tmabout 72C wherdupenel 35 partsi(t ingle) otisuliur matachierjsia erei c
pressure to a tenperature of [err], ang thereafter under reduced pressure
to [err]. The residue is filtered at roomtenperature through a filter aid,
and the filtrate is the desired product containing 24.4% sul fur (theory,
24% . 25 Exanpl e A-1-16

frlteredthrou hafr ter ai trat s esi red roduct
cont ai ni n%1 %ﬁPPHP( f"ﬂ thy aT 'Eho ?&_1 Fg
480 pa{éés P @hﬁag %Pﬁ a%& Cgls red g'n
prepar lsw g{ hé sdiid ﬁ:ﬁ}%l:guge f»m@ve



A mxture of 448 parts (2 noles) of the hydroxy nmonoacid prepared as in
Example A-1-7, and 306 parts (3 noles) of acetic anhydride is prepared,
heated to about [err] and mai nt ai ERa28a692BA s t enperature for about 6 hours.
The mixture is cooled to roomtenperature, filtered, and the filtrate is

stripped ghgudbiRphibe .ﬁ.aerhﬁdgsﬁe@rmnowfe&whem T8 maRBinfil e fictoh ey 1936 €
hot , ‘and thé\sotibr it BIREd tb StaftPat FRMiténRerature"dverAhtCYitnéd th refG 1B hotiks Sl bibhin with
(theory, nftrb§énwhitwhestng © afsmberkturd ofdbout 140°C to réfové soiventOrthe rhikiirelivoh ts%mbﬁad wikeg) of
a di t hi alirsdicelipnassifte gd EiltsgdacrosiBteinpordtifé.mpé ftrate idthd desired prbBifdt joaihinig 05194 salfudene
I's prepared and heated to [err] where- upon 382 parts (2 noles) of Prinene
81R ar e &dahaplk Alt-0pW se while blowing with nitrogen at a tenperature of
80-[err]. A water azeotrope is renoved during the addition of the Prinene
81 R and aAmisreroh30pekti (4.2 owles) of Ldigrhiedppganetand: 1200 pastsiobwater is prepara«amvseblqdo
[err] whit @Oméqmvfﬁef(f viheighnon dparty Zemalesh pfea proping preparpdiasdn Example A-hare added. er r |
at r eucdfe lomparalyre af thamidyre resepe@%whwmse'e indq foint Thecplurry jgms| °‘é13tfq°|“t er
aid. The twmﬂerawa}fef qbe"tﬁr're"'ﬂeyrfll(ﬁee# 'r'ﬁg'z 't;w dwagd/gfgﬂg& i 112?
16. 88% é’rﬁg’ 'Es?égg % he
gener al Py '8'1"""!5%l °§‘aA“°fhaT9' fhgm}'gﬁtg hage @ ""t:%'ér Wy 206 parts
of the t% p?ig_e_l‘gehyde of Exanple A-1-1 is utilized in the reaction.

i The general procedure of Exarrpl e A-1-17 is repeated

@ept t hat  flGreldy Béf @ﬁ%lo %@ﬂ&:& afe Qs bﬁh 355 farlilasd! ent
anmount Ofmoiegf‘of fﬁ ¥I ﬁlp d% aredandﬂjljﬁﬁ
general REMe r.mn,sa VAP refoirigh Aruswraepaﬁﬁ n%mm&sr TN 4R adtitAEl GanY de
0K EX D | gt Gt tiler phrel 1SludnBRiforliceAth dailedPdhd @3RN bontriuBaAMle BdlledtinEadaivsrl wheday de
of Exanplsodiém bidarbohlite (Sptr)Lis aduediidtne rhistire 66 ipped aamsba&rcaﬂksu(e% a kdihpbra@re
present ioM1670, ardithepdatiér unidbyreti@ed plesgyre C1REOSThb redithds ipfiliefa atecbniympeemes thidoggh

sul f ur anditeraidsarditherfittatel is itle desinadt prodod ngntaining 24.4% BoiasghebryR4bsy 11 EP O 289
592 Bl the structural fornulae [ERR] 15 wherein each of [err] is

i ndependdixample A48 a hydrocarbyl group; [err] is H a hydrocarbyl group, or
ahydrocargxloxy roup err] is C(X)R (Cerr]N, COCR gerr] or
[err] wher eft mixtre F@F‘F 2"%9‘ﬂ§)‘[f é‘Prh 1 @°MGPPW%@W@P'° A:;i‘r?elal 308 perts

i nt eger f(? '6???32 raﬁet'FG"hSd" ﬁé"’eﬁﬁ ag’%{; %1?{!} G andmeaintgined pith %”15%‘“’& gﬁ‘e\*t i C
or aronmat
car boff at 8‘{@%& ’%s“’g'gpg?‘%?"r"gﬁ:ﬁ ok pridfthe é??g?gm%w %P EhedYo L ps
cont ai ni i to 25 about 10 carbon atons. Exanpl es of such al kyl groups
i ncl ude %W{ at1§yhyl, propyl, isopropyl, butyl, hexyl, octyl,. In one
-Hr‘j)odi men e corrpounds represented by Fornula Il are acrylic

| Vg | VeSa mhkhife &Q@%%&&Yu&%nﬁ%%labrﬁd@ﬁb&rﬂas AMGSan@ 5Py bi C
aci d suchoifne BpFepbrad s hedtddy 80°6 Whers-uponB2 fhitts of@m 1R are adifeli ropwided €S
and al ky|lwhidHidwiny Wit fifroge &f &/tbifptirdtire br@0-20°¢. luktyﬂaz ié dohbvdd diag Yhe @dditioh of €,
acr ol ei n,the FrinRaé BIR; anX antep kit addifionSs) Edinpe®id) thed (dmpéartitidSs taidéd 101@0°8Gahild fRimBving
ckot onal chadiyesiel azevirbgey The\resiiyib islegipadey 108tChat keduéed phessurs ant Elfered at room temperature
4- et k| -Eeygb a ffiten aid 2Fhe fikrate 3-tpalasied prodiictnoataining: 16 d%sulfir Kthdoey, 18:880) anvi 3,64l nit;
acrylic aeded(theee H8&%)y| i c acid, nethylacrylate, ethylacrylate,
butyl acryl ate, butyl nethacrylate, crotonic acid, 2-pentenoic acid,
acryl ami Faampie A48 et hylacrylic acid, N, N dinethylacrylam de, Corrpounds
of the type represent ed by Fornmula |1l are known and can be é)repared by
procedlr es_THiogenssal progaduss éﬁE’ia??p'Pﬁé"'ﬁr'sl repeated pxcept Hiat Qoiy 206, pacts of e thigbisaldebvdsh; ot
Re 27, 33 Exsmaied-1x 'aétf"m(fd'litﬂ%‘?@c“&?e descri bed which cor- respond to Formul a
1] V\,hereExL'grrl ybeCHO COOH, [err], COG dec, (Jerr]N, [err]. The
corrposrtrons represent ed by Formula Il may contain from1 to 5 hydrocar byl

groups, [ er 1 {he gdflia GHE BrExanYd A- L4 Ak Seakd Sicahtital the thAIAbR S BetPsrd
CATEOR s T et T LR

Example A-1-20

55 The general procedure of Example A-1-17 is repeated except that the bisaldehyde of Example A-1-1 is rep-
laced by an equivalent amount of the bisaldehyde of Example A-1-4.
The sulfur composition useful as reactant (A) in the present invention also may be
(A-2) compositions prepared by reacting sulfur and/or sulfur halides with compounds represented by

1



40 The conpounds represented by Fornulae Il and Il wherein [err] is
[err] are prepared fromthe corre- sponding al dehydes and ketones by
reaction of the al dehydes and ket @pa8gsg2iBlanmoni a or prinmary am nes such
" as described above with respect to the formation of the conpounds
represent gy stpyeriPforliza | Where [err] and [err] are [err]. The sul fur
conpounds (A-2) are prepared by reacting sulfur and/or sulfur halides with
t he conpounds rep- 45 resented structural Fornulae Il and I

Procedures for squur?igag theé@yconpounds are knowh to those Skl|- led in
the ar# and are describ mﬁ:khe—pamar ahlg. For exanpl egpgyhe sul furization
of olefinic conpoundsR§ as represented by Formul ae IT and Il is
described in U S. Patént 4, 191,659. The procedure described in the '659
patent utilizes the conbination of sulfur and hydrogen sulfide, and the
anounts of sul fur and hydrogen syl fide per nole of olefinic conpound are,
respec¥ively, 0.3-3.0 gramp-atomp®™and 0.1-1.5 noles. In batch operations, 50 -
the reactants are | ntrodug dt levels to provide thegeryanges, and in

sem - conti nuous and contiL J oper- ations, they nay be adm xed at any
rati o but on a mass bal ance™basi s, they are present so as to be consuned in
ampunts within these r@®8)ys. Thus, for exanple, if the reaction vessel is

i ial'ly charged with sul fur anne, t he ol efinic conpound and hydrogen
sulrfide agferédfided increnmentally at a rate such that the desired ratio is

obt ai ned. 55 eachofRTt;endgmﬁ U,raenyg | gdupi Ch the sul furization reaction
~is carried OugsidH, sdREEdaril gio ﬁidFJcarEg& pre- ferred range is

100-[ enr]. Thesis e, icam, OcmR(;co ddﬂ‘i‘ﬁNR%ﬁéﬁn )@hwg'ﬂ‘érgaﬁeﬂﬁ%ﬁﬁé,;t hi's
may be anshdusu- ally is aut ogenous pressure (i.e., the pressure iC

"natural | y deweb episteghnfromeerd f06&. cour se of reaction, but may al so be
external |y dpphydedarky greups Reand Re may belipiati? & Arcfafic didups, and the Widfotaibyhghums ag eous
t 0 i ncor pesntainaip teeabeut Bdasboy sterhsi Momgesardily, BF amidRe e hydragembrialidi groups doftsinihddad i ON
m xt ur®. ﬁrlmts@ carhencatoras Exampigs pfcsuchilioli aroupingide methyin ethil,rpedpyl, ibispechbyl) butyt: tiéxyia
and aci di®Mmaterials include acidified clays such as Super Filtrol"

par a- t ol uen&® Er?'F‘IS’H'F"E"téEﬁ‘ﬂmPQ!'P%ﬁ spriieshy Rermuld )l ana pesylic derivatiyes. Tivmmthmphnr us
suI fi des h?é’fﬁ%";r e‘fﬂ S‘H‘f"faPa@'Y'atss alkyl acryfip acidsy alykacryiates astylamides s

S I’OO

gener g} | ypo r s‘t"ﬁ@t’?”ﬁﬁ'g“'ﬂ@ WBF‘ Pﬁ"@cm@%’fﬁ%gg:gal ts

such as sp '"%’g ETW
desi r abl eb @:’ '°£c;°r enteno ﬁ'tﬂg{ p ‘E wl’ﬁ%%"ﬂ%m a
and ani neametﬂ', Petr pr I TTary p secon"(dzla? anke e o by
aniynes: wher @brﬂpJuhfs ohmdr,famwaxéme%w& @f e6Wh and%xLe RSN
gﬁ-‘«}- R d GBEY iRihB prior 29 Ferdkatbib, ArédiBe pa ri§1 Pidls! rédgsﬂ &é’ vph(:r‘ch cor-
benzyl am regpondliolFormiid IR whéle G2 ﬁlﬁ\ﬁ%‘{)ﬂcﬁf@o@ﬁ, COBEHL! I%”bB@cszﬁj L, B501 N-
10 et hylcogecapyl am ne, N phenyl benzyl am ne, mtol ui di ne and 2, 3- xyI i ne.
Al so usef ul Theeempasitiewsodnyasbrited bt ForMaia llwesy Bontein fidbhr o Hydhbdafbyl gRiupkHe! 1k Afirocar-
pw di ne tyhgtoups prefetabip eontalii fmpirte fiecartod atoms. iGandrally, 3 iy Ednbuld MGd 9. anmoni a and
pri mary, sedtardmpsundsoepresented by Formaideyll and. i whesinlGa isi RIG=NIR® la® plop&rad fisimthétapids | N
t he al kyl spg'rdémf@eh @& keiones by roactioncafi thp laidehydds andkesonbs/yith ammeniaar riyibrg Ainhes
di net hyl ar’?\‘f"his epqrip [witirieprect teth formatiomef thegbrandudsaepresented by iFeriulall whére 6!
d| n buty? H’éRaQRB' Tl - n octyl am ne M xtures of these 15 am nes can be
as reaGting sy fursang/or syjfus halides:with the perpopings geped
the arﬁ)uggd eart g%‘a' gr efga'f"d" f"lﬁe “E?FWWE“’W@? pre compous aredngwaia those ekilh

jzation
Eul tl‘:url zI m m“ *% l? ek Hﬁ?ﬂﬁ?@'@?ﬁl‘g%gtt ed
y Fornul Qe |I su ar:g faunt%gF mgenrﬁ.llggqj
sul furi zi agmbi gfogpigp d01 ZLur e
of 1 NG S UNSlbam i A A 4., i ?’*“{ﬂ" e,.
heat ed t Cations} H6yRly b wnﬂxehatdnblﬁné &F&]\ea tﬁ b
- deconposi ih aRduntsQIRIR thede tafos Ofhus, FiP elainp 1°mtial itHr

t he rangehoélefihib&ommuﬁdaiurd]hydiﬁyeﬁatlnﬂudé and édhedqﬁ‘créi&a fy alt Birate SRR dtﬁ’é‘dersi?e% fis ' ” a
m Xt ur e obtaedducts, sonme of which have been iden- tified. In the conpounds

of knemn st Thederpemfurd rarge stiwhict the s@aridation\doiion isterrieddubib bdnerayb0.456>8 il b prd-
cycl oal i (fereadirange ks 40020010 Theirédutnn isabndulted uhderislp@r dMBGsPherio predbare] this M}t afd usin €
unsat ur atayis Aeegencus pressuee (. theardsyuiré whidhyarallyaieveiupsl during 118 coarsel bivedctin] bubkiky U
group, CcdtRoRe AxterpallprAliedpsessyeo sul fur atoms, which joins the two nucl ear
carbons of the sanme 25 or different q?/cl oal i phatic group. The ratio of
reactants can vary over a wi de range, tor exanple, a nolar ratio of sulfur
to unsaturated cyc- loaliphatic reactant of fromO0.5:1.0 to 10:1. As it is
normal |y desirable to incorporate as nuch stable sulfur into the

sul fur-cont ai ni ng conmpound as possi ble, a nolar excess of sulfur normally
I s enpl oyed. Generally, the rml ar ratlo of sulfur to unsaturat ed reactant

—— S -, . . o



.the reaction, the reaction nmass can be filtered and/ or subjected to other
convent.i onal: purification techniques. There is no need to separate the
various sul fur-containing product®P®289t582B1 can be enpl oyed in the formof a
reaction m xture conprising the conpounds of known and unknown structure.
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[ ERR] wherein each RO is independently a hydrocarbyl. group. As noted
earlier,in this application, the terns "hydrocar- 40 byl" or

"hydrocar byl - based denote a groupERQ2ZB2B81car bon atomdirectly attached to
t he oxygen andxhavi ng predom nantly hydrocarbon character within the
cont-ext oOéontalning prowbt i on. The hydrocar byl groups [err] may be the sane or
di fferent hydrocarbyl groups, and generally, the total num ber of carbon
atons in Btaeplp&rrd groups will be at |east about 4. In one enbodi nent the
hydrocar byl groups will contain from1 to 30 carbon atons each, nore
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al karyl, aral kyI and alicyclic hyd- rocarbon groups. Exanples of [err]
groups i nEXemeeAZy | n-butyl, n- hexyl 2-et hyl - hexyl, 1-nonyl, 1-decyl,
1- do- decyl 1- tetradec |, stearyl hexadecyl 1- octadecyl oIeyI
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|L8’0h0| about 15% of a [err] primary al cohol and about 8% of [err] and C24
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i nvent i orf e BRAING glaphots cerpisting esnantisliiof stalght chaim emery sicohpiehaing from@itortacay-
phosphites are avail- 25 able commerggally. In one nmethod of preparing

hi gher nol ecul ar wei ght phosphites, a | ower nol ecul ar wei ght dial kyl
phosphite (e.g., dinethyl) is reacted with a hi gher nol ecul ar wei ght

al cohol " (e.g., decyl alcohol), and the decyl groups replace the nethyl
groups (anal ogous to classic transesterification) with the formation of
mfthanol V\:hl ch |s strr pped fromthe reactron mxture The following is a
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30 groups contain an average of fromabout 8 to about 10 carbon atons.
EXAMPLE P-1 A m xture of 1752 parts (12 noles) of Alfol 8-10 and 660 parts
(6 nol es) of: di nethyl phosphite | sEho28x5#28% to 120-[err] while sparging
with nitrogen. The nmixture s held at this tenperature for about8 hours
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30 group bearing other non-reactive or polar substituents (CN, alkyl,
car bal koxy, am de, ether, -thioether, halo, sul- foxide, sulfone) such that
the essentially hydrocarbon charagperesgezBiie group is not destroyed. The
fatty pol yam ne di am nes include nono- or dial kyl, symetrical or

asynmmet ri gal, %Lcmeh AT = 10l HRED fraf BT 30 G tchns iPHhe digBiroupnd
p0| yam ne a % e{? ;ﬁﬁ rgll}.%\‘lg:rygl-:\ﬁf E\O&QW rebrédenth @?Elyttl{: @lﬁ%ﬁrg-um nes are
"Duo- nee coco- - |am nopr opane), "Duoneen

(N-soya 1, 3 d| am nopropane) "Duoreen T" (N-tall ow 35

1, 3-digam nopropane) or "Duoneen O (Fﬁxél eyl -1, 3-diam nopropane) .
Duorreens are commerci al |l y avai [rRab+e Ce+aRNEES descrl bed in Product Data
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di sper sant 500sfold aseven grédier egoesschfl DMTD moiafids \basativh Hels®ichibretdcdimoaddout a five-fol d
excess and rhy predse chemicd) nature ofifise tamipdsitinns is wetrkngynela tpenticuar, dtdsrot cetaiDividiher a

noi et i es, chemiralteastionttdkes Elace betwean thetDMTO apdhibeldispers@itcHopee it has betreshpwrethat BMTRr e

of these oeywpedsneisehio farm ahomogeness conpasiiinn ot iower temperafures than those presciibad for the

whet her afosngtian efdhe compgsitipnsef thig lnwention. ace bet ween t he DMID and t he '
di sper ®ant . WheRde&r me’°9'"'l’?&@°’1§é§é'ﬁa‘ B Higlid pradict H_’WfPf?t d ypon fyrtherbpalipgate highesr m g

honogeneoﬁ?g‘pﬁ'ﬁrﬁg‘dé' # ferisge Fta I% 5'198\‘@?"‘?9? pn- Fyrisrgen syt %E‘P!“f%‘d? "1°E9F' t he
f or mati on8yfep p‘l"f‘ﬂ’ 's’ a"he' ' t'h‘B
conposi ti Sﬁ %““%{W °‘19 ormal

on, the
Sinblarauct
pr eci i t alyons e o Gdt oft o Feveo}af ¢

initial st agﬁrthé?dé s of thy éﬁon'oﬁotﬁ 6xa ﬂ@&%b&ﬁfc'dﬂﬁbréﬁﬁts M@MDWB are oon-
di sper santained hd). 4. /Patent4h8s, D subsequently condenses to formdi nmers and

oter @l i gONMme RlcMig@Rantples e i ulﬂ&t@ﬁdelaftﬁﬁr&eMpﬁbﬁmﬁ {h6 EartioRfhL SistRFsERSusefl it I8

t enper at uiRentibries. Since the normal 15 operating tenperatures of an

I nternal conbustion engine are higher than the tenperature of

preci pi t aEkample &-he di spersions first fornmed are -not stable enough to serve
as lubricant additives, and it is necessary to go through the precipitation
and re#i sperAsiolyisobyteayl suctinic énbyduidein prapiidiby hereadtion dfia chidrinated polvissbutylSoe with meleic
details oﬁn'w#ryeptri’é?)"&rﬁip pelyisobytenytarup hasan aysrage meleculaewaighiaf f30@ndthersaitisg plkesyl
react ed mﬁ!ﬂqﬁ'"mfw‘fzsﬁé fuishto hevean@gjd pymbey of 113teorrasponding faen qguivalenbyisight of 500y Ja

fol | owi ng 38REHA fé@mﬂ fq"uﬁff}t)af Wedmob'e'm ?"ﬂ%"éﬁ%""!“iﬁ@" 168 WF%“"M@“‘“

car box P ‘°?°rR§ '""E?& T s Hage portionwjee

pol yi s bugﬁz’% %yge *rf g ﬁF 5&8% B E’B‘H"’ ‘LZ':%':E:'E.

Chl orinat w duﬁﬁe Hﬂf §‘l Zne idue |§§{uhedwnﬂ1 350

pel yi sobutgg Vel

-_ lting a eny SUCCI n|c an y r| e 'S ou to ave an aC|d nunber of 113
(Torr egpoidinih -9 an equi val ent wei ght of 500). To a mixture of 500 grams
(1 eqU|vaIent) of this polyisobutenyl succinic anhydride and 160 grans of.

t ol uene t herme pcelihd 8fkxahplé C9 Birdpastinilsith 91 Gantsy1 efuvant ol etiiBAb MiarhiRdds)kheQimine
di et hyl engeattantaThe Rirogeh Béntentidt iteiréstitingorsdact® 1.t i onwi se 30 t hroughout a
peciod of 15 minutes, and an initial exothermic reaction caused the

t enper &t uEganbple ¢8se to [err]. The mixture then is heated and a

wat er -t ol uene azeotrope distilled fromthe m xture. Wien no nore water dis-
tills, the nihepueaduiesfBxampleet! isee &W}'ﬂﬂi@ - asamed bleqyivelents) pfan ethylane ppigemixtie

t ol uene. AdNgacemeRiton cprreRppagingdp t tofiirietigigne tetmmineoThe sesiilingprodugt hasafiroges cgn-
sol ution eM¥ddkd to have a nitrogen content of 1.6% 35 Exanple C-2 The
‘procedffre of rrpl e CG1is repeated using 31 grans (1 equival ent) of

et hyl ene g ‘g as the am ne reactant. The ni'trogen content of the

S o B e Al PR e

havi ngga conposition corres | ng t at o tr| ethyl ene tetram ne. The
resul ting gy .5 has a nltrogen con- tent of 1.9% 45 Exanple C-4 The
procedure of 'Exanple C-1 is repeated using 55.0 grams (1.5 equival ents) of
triethyl ene Addc)iasad nifbgePconp6sitdiis PRp&6PaceIthg to the robedtie of Exatiple COkitedpt tét thed
ni trogen Gsxdfion Mixtié corsifilor 3860 dragr ke pblyiSoblBnyhsutinié Sftlydnids, BPEIREMES ERMdiiné 60N
| S pregar atkthiletstthniig ahddiéthtnp iawiael (7625 wsigHtrmtis)dnd 2785 hrafis offilherdl i Thd fieduct
reacti on. 1 fuind techeeoasiiragbis confentIBA6. gr ans of t he pol yi sobut enyl succinic
anhydri de, 376 grans of a m xture of 55 triethylene tetram ne and
diethylene triamine (75:25 weight ratio), and 2785 grans of mineral oil.
The product is found to have a nitrogeg content of 2%

°“T?T ‘5?"’?
Hﬁzjogeneou peg;sq zm ;L;}%Eﬂm na dom ua sfeJ' §s| e egddﬁvi%




29 EP 0 289 592 Bl Exanple C-6 A m xture of 510 parts (0.28 nole) of

pol yi sobut ene (M1=1845; Mw=5325) and 59 parts (0.59 nole) of nmaleic
anhydride is heated to [err]. Thi EPn289692B4 s heated to [err] in 7 hours
during which 43 parts (0.6 5 nole) of gaseous chlorine is added beneath

t he surfacgeaspmc_ggo [err] an additional 11 parts (0.16 nole) of chlorine is
added over3 hours. The reaction mxture is stripped by heating at
190-[err] Wi A hixiiel df §€05artd (00281 niviis) bolyibBbulbAs! (Min=18HB:MW=8325)l bk 895paitd)(@.50 Arivley 670

pol yi sobuirarRr-afkydfideii§ hiaRd t5110T. THEmRG! iSheaidd tXPOT in P Adtird\dridg WGHCI3iphrits (0.6

cat i on sequolshbf@asectsoiidfe iDadd8d bensatitiBé surfate) athoby 9226 dladurioee tpats (0:18 4olefof

m Xt ur e i shiggine paddad ovey3.5 tbrsaThe rdactionmiafure Istrippesihy hemtiigGd 1H-18310 wittaritengén) blapiinga
commer ci alfori® kaurs: Bheaésidue is fHeaipsired polyisobiitenesubstitstedhsvecinigacyintingagdnthavin@a saponifivout
10 ni t r og@ation paiiveleganmben bid gs deterpinadity ASIMipwoesiureB-9er al  oi | and 161 parts

- (0. 25 equi va$@m'9° Iprenared by i gddition, of18.2 perde(0.2 equivalontiaf mixgure gf gthyl "8 The
reacti #h WPXQ"M%"?‘%"QMPB?P*?@?@M? mtrqserzat?mesmetmr'eéﬂ miretd| Qﬂ\m“h Twi t h
ni trogen. PARAO2Requivplenp ghing pubplilutedisupqinia acylgling pepnt At S30C. tTH%“F ixture is:hoatadto ) |
sol ution dP® Hbz'geﬁaﬁ%ﬂ" By hlqwing ph nifesgapyherepction mixtyte) fitpred E?fy‘eﬁdwmﬁé&

(0. 495 nol®B P! utingf the d f Mh=2020; Mn=6049) and 115 parts (1.17 ol es)
_ éﬁ;gal ercEanrrP(dé\Azde Is heated to [err]. This mxture is heated to [err] in
ur§ durt ich 85 parts (1.2 noles) of gaseous chlorine is added
beneath the g 5t, W 0B barbdadsiid o s (2R rﬁre@a}aﬂeep&&mr%af 20
chlorine gy ﬁﬂ @'ﬁy&ﬁ&@i@ héhtdd @4 18°c Iﬁgarn 6354 HoXBd 181184°8 inB Hotrs Sdirink WY 5[?:\4 atin
at 186- [ emfoles)¥r fdsedis LHIGHHE R alle@ Bbriasin ihe burfabe. AP184.989°C A aliditohsl ¥€pdriS (J.83Mndiby & red
POhy| S @bUtcRBie Hagddioldd s Bblrs Mierbdbtich k@ BekipBd BIRAlIng AEEB-AGDC wilPRARb blowing
cati on equdreehsf, THeuEERRE isGfe dBsired polyikobiténeisitiuley sudsinidadylating @gént Baving 8 daporiifi-

m xt ur e | atohefivarot niyibdr bis7 asl dstérminad BFASTM preedude 4. 38 equi val ents) of a
conmer ci al A mixtureds prbpaged! by khe radditfon lof/a7rparte ¢1.38 aquivalpnit) of acenlnpantial Srixtuce d @thylene

ni t rogen ablpamings bavingdiom@bduk3 1od0 4iGEEn ptams per oblecilerte 1087 parisl of mineral®) BndAB parts26
(-1. 38 exqui(l:38 esnivalgnts) bf thepubsiityied syccinic ecylatingagent alc148-345° Gt Then %;@?enmwtﬁ heated to
140-[err] 155 Rdn § kosestand,pirinppo by hiqwing avith aitiege T!'%)"’E@B'U“P‘H""és i ?Yéﬂ'ﬁih%f!"fﬁtﬁﬂied
by bl owi ngn&F sobytion of the gesired predcty eacti on mixture is filtered to yield the
filtrate as an 0|I solution of the desired product. Exanple C-8 30 A
mxture o %’Ep‘b ms (1 atom c proportion of boron) of boric acid and 1645

_grans ro Qrf i, ons of nit of the Iat |tro en
Cor’rpOSI t | ni % ’{} ﬁ,P %l t':nga ﬁgﬁmam aog g&y 35a Kﬁ%yo Ions
rogen ¥iitereli Snd dﬁ frcontent
5 tme o an

rate ig gaﬁeenpofgh o);ogen content 0 oron content

0 33N 35 Exanple C9 An ol eyl ester of boric acrd i's prepared by
heatr Ng arexampd cool ar m xture of oleyl alcohol and boric acid in toluene at
the reflux tenperature while water is renoved azeotropically. The reaction
m xture i s tRedeyér 6ftbordt hcid isprdpared by hd@tinglah squilolariixtir€@ Sfioblcbithl dnd Boreikia in
hawng a hauens atsvefuxtteniferalireXMhia naterds @mp@aiatdotaidakyTHeUeHotN nbitur® @ theA hadted: Ur e
- of 344 sqyr dort50¢C20vhro.and thp residas is the asterthavinaratelon ofnténhef 32%tand a saporiifichiongpumbes of
(2. 35 at orficAmixtup of344 grams (b tomic propaytion of kefon) diitse estey bret 1645 grantsi(2 Bfestoniamepotionsi on
obt ai ned (s nitregen)of he acyiated hitrpgen aemresiton Hbtpiged-hy sheqapoens of BEMPIP GrS ighdated A1 581d
then filt dprédouryped then fiiterad. The Hitrat is,fopnd t9 hava aborpniseitent of Qi M@ nitooen coiemipld o
_ nrtrogen dottent of 1.74% 45 Exanple CG10 A m xture of 62 parts of boric
~acid affy gxg Ig& %s of the oil solution of the product prepared in Exanple
~C7is he err] under ni t rogen for 6 hours. The reaction mxture is

filtered to X' exlugeéflaf aris gcl ol gfgl EJ:IIHIO Of F grgd am le
voren:cona et ot ML g e e 3
prepare&j twu glgas bgg,w .,ﬁ.[ md ure o co 0 borlc aC|d in
_ tolUene at the re uxterrperature whi |l e water |s renmoved
azeotropr QShhple c-ie reaction mixture is then heated to 150C undervacuum and
the residue is the ester having a boron contentof 3.2% and a saponification
nunber of 62An deybster of Rriddcidilgrerarnid b hédfing dAQqEtdia mb@nélof JidRicHrRN 4nd borc acia@ Oi |
sol ut i en abludnia @t the Biluxtémparapavwiae water iremdiadd azéotrapidally. Ttaabaetibnaixtyre Isiten heatedd
hour s and tb $607C dndérivaouaraland Tegesfdué is thabster having abaen coterit of B2%andd sapdunificatios number
bor on- contafif2; Amixture of 344 parts of the ester and 2720 parts of the oll solution of the product prepared in Example

C-7 is heated at 150°C for 6 hours and then filtered. The filtrate is an oil solution of the desired boron-containing
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30 EP 0 289 592 Bl product. Exanmple C-12 5 A substantially

‘hydr ocar bon-substituted succinic anhydride is prepated by chlorinating a
pol yi sobut erre havi ng a nol ecul ar \&Piogse 5e2fB11000 to a chl ori ne content of
4.5% and then heating the chlorinated polyisobutene with 1.2 nolar
proportiopsekt Mal ei c anhydride at a tenperature of 150-[err]. The succinic
anhydri.de thus obt ai ned has an acid nunber of 130. A m xture of 874 grans
(1 nole) ekankphec-p2icci ni ¢ anhydride and 104 granms (1 nole) of neopentyl
glycol is mxed at 240-[err]/30 -nm for 12 hours. The residue is a m xture
-of t hesest ersssub&antisiyhydrbdarbgn-substitatéd sticaiid snhydride ia (prepateddby dhlofinatiiigta bubjisobdighdr OXy
radi cal s bévirglaenolpbular erbight bt 1000te a chictingniedtioBci% and thenndatng tefchidiated pulyisabutene

al cohol i c witly ti2 ewlat proportioesef mafeic@niptide ek a tepiperat@e bB15D220°C. Thblsuccinismsiydrideithus| y
hydr ocar bobtaisedias artagidoumbenef 40 A mixure nf 84 arams 6t mais) af e sucaibicEpmidddennd 104:gramp

est eri fi ed! myle)sf neppeastylalyeol isimixed 61 248:350° 6B mmefor 12 heyrs, Theresidyp ism efithe epters6 3
nol e) #f tasutingftapdhe agterifigalion ptane gad-hoth W@H?%’P gfitheglycyl. IghnsAssronitigation number

pol yet hyl 85@15?%@”'@;{%“@%%”&&?% wei ght of 600 Is heated at 240-[err]
for 8 hours a (g%rospherlc pressure and 12 hours at a pressure of 30 mm
Hg. until % nunber of the reaction mxture is reduced to 28. The

resi d”% 'S af, 3G r%&rﬁlﬁ%é' 84 & 889& $f H; rtua§6 rrpl €
CI n| c @pﬁtﬁyﬂf hﬁﬁ&da&%%y@ah ‘Zgﬁol EH g%%%& %éfl

gr ansof t GirfodpHetic Prasits arkf 1!‘F|Sﬂrs ata p o‘?ﬁxml%r'%ﬂh'é r%actJuﬂn&

m xt- 25 |é+5<ﬁxo$J}€§83Th§reﬁﬂQ@an5&dul5Ma a%SﬁHniquatl briofigs, ( esterlflcatlon
cat al yet) and the resulting m xture is heated under reflux at 130-[err] for

2\5/hoursExi.|ipw@.Mter the volatile components of the m xture are distilled
by heat- ing the mxture to 196-[err]/30 mm and then at [err]/0.15 mm for
10 hours. Themikte®iotB48grmps af the abisieintiallydydredarboarsubstijuted ssanizanliydddaiprepared nsidsles- of
121 and amrited indExaropkde-12 and 46Gam$Bd tetréineihyjsheglColitheptedat 100:138°Cbr 208@s. Jo thismdf a
pol yi s&bueerthereiglgddedS¢ grams ol aseticrankydrde{9atiarfication natalyst and thesresuliing mixture i) beptedn
Exanpl e Cunder gk aB150-1 °§fﬁ§ 2.6 hougn Thepetier thgivolatiincompaneisief the mixiure are digiijled by heat-
pol yet hy| dgdhednixiurg fo 1897 G %fnmné@mﬁmxﬁlpgﬁm%ﬁwmws Ge fegidedsanpeldic ester
-150-[err] hf‘ﬂ?ga?al’ﬂﬁ‘ﬁ'f’%““ erfif A4 And an acidymper o888 hayi ng a saponi fi cati on

nunber _of 35 n aci d nunmber of 53, and an al coholic hydroxyl content of
0. 52% ”Exfrﬁ?l? 6 A partlal ester of sorbitol is obt ai ned by heati ng a
xyl ene sol “tA & .ﬂgart sfﬁu o sl rlde eranQP :é ted
succinic an Et
yd“ de)we htof R OIS -15
t'ﬂrbn adid Ru n'ib%ﬁdf ﬁ'%nda%aidoﬁcﬁu@ﬁﬁ igst ra ate at
[err]/ll mm to distill off volatil corrponents The reS|due IS an ester

havi ng a Wén@atlon num ber of 97 and an al coholic hydroxyl content of
- 1.5% 45 Exanple G 17 To a m xture of 1750 parts of a mneral oil and 3500
' pa&_t/s (6.5 enpartishbsteriofgorbitbl iscobiney bysinatiganglesa dalition dohtaicing the eubstastialy Hygdear-d e

- havT ng+an baesubstituetseccinizfantydridepf Bample ¢-12ynd doeitol ¢ moleper aible nkthesanbydgide) widi50-d e

wi t h a chl18%°C-foriGoers whitsl wakes islvenavertbytaaeatrapic distitation The cesidueds titered ahd the (lBataisd a
chlorine destedat17003/11mm80q distiheff volalile cambdeatisgthe Fgidueggan estef kaving 2 Sipenifisatiop gun-25. 9
equi val entb8nof 8F andian aleehplicdpéroplaortantoteS% The reaction is exothernic. The

m xture is heated at 160-[err] for 12 hours while nitrogen is passed
througl’ftﬁéa'm%?u?e wher eupon 59 cc. of water is collected as the

distillate. 1The Xt d auteeoﬂ rts of ne al il
i %gg his d:;%f*\qgv,i? ﬁgﬁfa wﬁ% :i Et‘fﬁ ﬁg}rﬁ” 5"223 %g‘fi

€q ui - arfs Ulrmi@T
hours. Wb?or Hfh Fatpon 5@ Sﬁs Iected
68-[err ] / Ls Hdistigite. fuarm.ﬁ, is hmhrasmh T par@saf ﬁllmerau o aﬁd fitieiR8.26le Aifraté B'iduhd B/Evel Ne
filtrate ianitgentdntér of 426, T 6000 paPE BN thedboveufiated prédudtioraisa dddbd 808 patts (16 @AENT
of 4.8% Rdlents) oFfarbon SiSifiride 822588°C throughout a period of 2 hours. The mixture is heated at 60-73°C for 3
' 85  hours and then at 88-85°C/7 mm. Hg. for 5.5 hours. The residue is filtered at 85°C and the filtrate is found to
have a nitrogen content of 4.45% and a sulfur content of 4.8%.

3



Exanpl e C-18 The product of Exanple G 17 is heated at 150-[err] for 4.5
hours and filtered. The filtrate Is found to have a nitrogen content of
3.48% and a sul fur content of 2.4ePe2@s@xefpl e C 19 An al kyl ene ami ne

m xture consisting of 34% (by weight) of a commercial ethylene am ne

m xture haywpegcas average conposition corresponding to that of

tetraet hyl ene pentanine, e.g., 8%of diethylene trianine, and 10 24% of
triethyl eneTﬁﬁfrdmarﬁﬁi&@dﬂaﬁéat‘ed atli50-2800CHaH 4(SHoaid I fiitirSa. IR Do @ hali t S
(7.4 equiyskogsni cohtefitfof 3.46% rd-a sliiui contentlorzgess ubst i t ut ed succi ni canhydri def or
Example C- 17 and 2000 parts of mneral oil at 61-[err]. The mxt- ure is
heat ed atExamfleLCadr] for 6 hours while being purged with nitrogen. A total
of 75 cc. of water is collected as the distillate during the period. The
resi due i s @énhpliatend amine mix@deIopristingsof 34% fey weighi) of @ commelnaish ethyiend emine mixjurechaving i | -
t ered. Then averagecompositien corsepnending tolthay ef tefraethylene prataming #:9>1§% obdiethylens tiamive, a3 34
parts 1of 24fof HB@Y)E""f‘?‘Pt“f"al(‘é?’Pﬂ@rH 3%"'&&!&!@!1'3! ed fo#G0GRarts (-4 eguinalents), phihe ROt <)
of car bon‘y'EﬂbB‘G'l'q’ﬁ“B’é't“&Fs‘?Z'“' %‘6‘97%‘" @PP‘H&W'“’I"H‘%‘FM é'h?ﬂ"'%t ur e

'fiuﬂﬁaigou s wee%? w@f's' ol o,
i e

(12 equi VA gnts %?&%ﬁfya?n ne H and 152, parts (4 equi val ents) of carbon

di sul fi degigmpipd@ared at 25-[err], heated to [err] in 3 hours and at

190<[ epr] for 10 hours. The mixture is then purged with nitrogen at [err]
for 1 hour. THéRoduttot Ekdfplb 6-1b BUBdled 4b120066°CordinbirdgHRAMItEEY TR ThtraRfis fEéhd [Phatend a
sul fur codiisgbn cntefit 051497 fird sy confeht@eioled%.( 95 parts) is added to a sol ution
of 1088 parts (2 equival ents) of the polyisobute- 30 ne-substituted

succi ni c BampldcCide of Exanple G 17 In 600 cc. of toluene at 70-[err] in 10
mnutes. The mixure is heated.at [err] for 8 hours whereupon 10.6 cc. of
wat er is refmbiule ¢fip0%pasis (12¢giialediskaf Polyaminedhandi162parts (4 aguhealentehef carberi difyifide 5
heat ed at is preparqd & paiedte, 199%nia 3 heyrs and ald 90w 1OFC fegtd WtTQGGM'W&PWBqI
~and heat e¥ agam at 2007Celpr/1 hP'I:ET hPrf?F'“%W’\S&W'T"@WWH&“?@%W gsuffyr oo
cont ent o¥f84%4 W P&" {9p paris)ig Adde theypoly| 's°b“

‘crgﬁf@g;%"’f%% @ej ghgvgg%f ;;a ;%:%g%q 2?; tamcs ﬂ%% ,E%Ear

s
J:l'fl'1:~) 470"gt oups
e In"an equi val en he reacat enrpera treis

neut r al (base nunber of 6). Six-thousand parts of the above-prepared
di spersant (aQarBékyRWispersEneiS breftiredbi fediting & pbifstb@ehyl (Molb&ilar Weighit Brbsud doopsuctisic Of
vvet DMID 4rhydidédprépafedGiomachidhingted poiyisobutére with @ poRisthyieab awktufe cohiningl disidt v arhind 5

Ut es, grbiph pértmoleculéiy .an éuivaldhtritio bf1.335 THarédctidh térhpeaiite id dibit 1501C. Bhedispersaninder
ni t r ogen, preparedirgthis/martriar is substaiitigityrnegpen(baselnimike of®).0l uti on i s noted. M neral
oi |, 1200 p&ixitwusand parthchE the abnye-pleparer digpensant {084 fepdivalentad base) is bedisgitto 100P@ and
filtrate 484 parts WM T (#29rparts ontgiry baisle, o 6.6 iequindlepts)dziatided aver 1§ininubenvith slirting: ns
1. 68% ni t Fhegeixure jsdregted3: 4405120 C for 6 pyra undet nifregen: during whjeh tif A pyifide evsintion | s
8. 6. Exan%r'@echz'sraBm 1200 Pmﬁdg!s’ and tha xR i fiieeed while ’19% teate s S3%Relupics of 47
parts 6f Badesisd pepductinel and costpins 289?5“’?98&?'5’2138%3“'%?19% &*‘%WBP%%?F'E"%D
hydr azi ne® 9dr ate, 224 parts of 50% aqueous sodi um hydroxi de and 1020 parts
of mnera{Ex |Ic_ég|th stirring under nitrogen at 25-46C, heating the
resul ting m)?fure at 96- [err] for about 3 hours, and then cooling to [err]

and achdi fyi g%ugﬁlﬁn "ohepa Eﬁa a%g%&&ﬁ%%%ofﬁ anrsbﬁdea&w 75 h aﬁ}%&&u}e ng
material by 6Chydrizine ! rltef’) deduNodithh Rpirdxfas Bd 185 irdral i) T he
first paraﬂfsam 8%, h £l|n e%ﬂﬁﬁﬂ%uﬂﬁ?&a@&d@@éﬁ)} 3Ho§rs. amaGiEn over
about .5 &Bmgt °c9£hu[ae|arfy]ng Mmﬂﬁrpariy smeoulémuﬂaaiﬁa Uh&rebufiting Maefdllis Béstsdia| | Y
to [er r] 9430 aRiD0OD paftdf IS Sbraaht peParbd ds@iteriret bakigeaph Of Exariyie 42230 BPstuRvalerit bf bage) t hen
filtersed sladded otedbbduf.s Yibue hicb0@4%) BderitblérD Mhe mixtaie heatbd graduallyfto 1506C ahdaained
product . thined a tattbmperatwefot abouts hdurs) G ttivan itedewhilaotlto Jield @50 % wdlition in rivechl dilloe
wei ght r athe desipéd palodegiclihg sohition enBhE Z06%miragemand §.26% Suifui3ahd the welghtPatid 8Bisp@8anB 1

to DMTD therein is 8.6.
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Exanpl e C-24 A carboxylic dispersant is prepared by reacting a

pol yi sobutenyl (nol ecul ar wei ght of about 1100) succinic anhydride prepared

fromchlorinated polyi sobutene w EROR&ma@iythritol followed by a

pol yethyl ene amine mxt- 5 .-ure containing about 3-7 am no groups per

nol ecul e gfafiple@-Zf equi val ents 7.7:1). The ratio of equivalents of the

anhydride to amne mxture is 0.44, and the reaction tenperature |s about

150-[err]. ‘Hearmekyfcmpsrsuntis proparddidy resttiga boisobutshP §hdletular wekifit ARSI 16D) Sueeikis ant

(730 par t anhyddid@frepafidifrord titdtinated polystjenewith perltapythirital fofowad byd pdiétRyiend arhiné Hixt-

heat eds t our® bdztaining @boub3-T arsigegroupspesl mbiSculk ([aéls df equivialente ¥.7:M)\VITHS rdtic &f gaaivdlentsafth@ dr y

basi s) ar anhpdiidew aoine mixhipois 0.42 @ndithe tekation teifiperati® is about i 50:210%€. Tte dispersantis sub-

[err] andstentialyineutialed at this tenperature for about 5 hours and then

filtered whiTheatovs dispament (750 partai(26jeguivalent of baspland . 125 parta oftmigiesa) ol is heateid[t) 95°C

cont ai ni ngpder "i‘@%'h?'ldﬁég@ﬁ't%ﬂﬁ!{e@“ﬁmwﬂﬁ oft a dry pasi d pvat abgut@p minuten dpe ant

to DM i Sixtaredgheated i,4507C and maintajnad g thix tapparature for ahoutfAjjours @ndithen fitered whligthaty

usi ng 1006135%%8‘81**&8#@ PEAdUGh €% i) Qoptaining 12216 RitRgerend 39p% suilve The weight ratiorof o

(3.21 eq. forsreatim R840 parts of mineral oil. The product (50%in

m ner al O%iai“ C ains 2.74%nitrogen and 6. 79% sul fur. The weight ratio of
Dis 2.62. 20 Exarrple C-26 A mxture of 1000 parts of

l:‘e'}ch}?:)sl ) gle;q? h :% @‘:gif%%f%h 3%3? ' Wkl 88 ,g% fﬂ%ﬁ% léEﬂHEg‘ﬁnﬁa?fﬁé 514% and

a sol utlommﬁ rARS H{,&/@% ne arts or I sopropyl
al cohol is added over about hour vmth strrrrng Heatrng at [err] is

coari Ndd € dexmple@26t he | sopropyl al cohol is stripped under vacuum yielding a
honbgeneous mi xture. This mixture is gradually heated to [err]; during the
heating, a ertdeﬁnemmttéﬁtresnsﬂmimar@aﬁwisanmhmgramdmmed-mmbsamﬁvyzed.
El e- nent alént aftmbe) aihd: 1701pelitcat inbwral dilds hdated 57020 aod & gniutia of G0 pédiel{93 @uivalentymti| | y
a di mer. PMTDip&65 pegs ofdsvpioppligerhel lizcadded|ogeriabout .6 haur, wish sticking.Hegling dLraP G iy continued
sol ubi#i zesthe isopydpdlatdohs! i sirinpgdvrdenyacuumaydiiding athgmegeneotsimisturey Thisnexture is graduelly
desired nbrated ites1551Cs ding e heatiegaa Balid prepipitales gndacpamplel thergefisyameved eﬂdmed\@eg ht
rati o of me%a'la'vswdmrgqtélsenzmo of AT @rinpipallyprdimer.28 parts, |s mixed with
45 parts of Ashedli o (o [e s HVG?"SJ?@H’@“%!Y\??“E% jeld@ homoganequs predugtagain. 5,
102 parts Thig prody asm'rﬁfeﬁe!wsgmdnmw"gaﬂe nt DM WHAL R ¢ 788 4ct i on

_takes | age V\:F causes the tenperature to rise to [err]. The m xture
i s heat ed Y0P er ] and mai ntai ned at that tenperature for 1 hour during
) 'Ch ti m&%ﬂﬁ% d‘s' Qﬁse uuu%aaﬁs@%% dodiuh do?”]
88 pap, hfa?h da&d e 2%0 othéfndic re
er 3! Uldisdlfiiam t&'btf"br‘lﬂeh i 10 Jrearoqasocz i Taitﬁ!ﬂteﬁnté}gtﬁ 1.12
eqw val en foupfau hrﬁe 6h duffide /didtidAad Roted(Iis Bér codféd ko/ERE Bid 88/pariist 83% Of 2

di spers ankquBbuRRAuASlachSs ddded §V8r .6 hduk Irhd RS sed fo IPCEdRhRNiSaddtion. VOl at i | e

mat eri al s armhe resiming SRirrk Y1.12a5qUiEBNEIoF DRTD)YAaddpd 100209 pafte (0(0U3 aquilaleint®f bReRF 81 NQ
Cnmixture i disgeesant@rbpared a8 inthd first paragrdph af Extraplipe-24 Volatile matdtials tve semibuiei bly Sachiurh étrp- e d
whi | e 4ot piagnat 1601€ afid the remdiaing reixtiile ¢ helatad to @ toyps @ thattémpecatirea The ragidud isfBefedwiile 0ogen-
and 2. 9090 endtee fitrataiethddesradgrogucieanigining 1-43% witraghn aivd 2,8@% sulfr and bavidighBeiglht rafio 86.

. The phospHstsaersantin @M3P ofd.8% ogen- cont ai ni ng derivative conpositions of the
present | nvé'ﬁ? P‘?S’HP"QT‘BTI@"’GT “‘WQ'HW‘RPSI F'%“’%W? ?P"tPH%“E’a?f sprt inyend @aﬁt ig

(C) are us 89mf E‘g a" [t fuel Iﬂb it c-
frong ﬁ@* griquR aquagus Y3 f"&’ B‘«SF%"" \Ma
funct 022¢° vr%‘{ ? gﬁ;ﬁnﬁ'rrr%fwﬁgm gﬁ;} O e i @5'? yio A

bri g lu reasesu n|n
i nvention ‘f"r f' gr;
properti e v?ﬁeg'qeu‘br catr ng El ? 857 ng o %rjtd
greaseg Upsfithind dhdlol BYsul Flmth and in aut o- m)tlve engl nes,
transm ss uids may be hydrocarbon- based or

- aqueous- basege luE&atmgh@&rtLﬂaﬁédlfﬁrﬂuoﬂmiu@cAmﬁaﬁdﬂﬁioﬁ%sbﬂméntuﬁ{é&éﬁas@émﬁb%rsél ons
The | ubri eilot igicatigivietbsity, iRy ietUid tridapmetié lubicsling S8 BRIThiXtlres thersUt. Thé:E IUBAAE €Nt
| nvent i oning&émpoasitens conthinthg WRIpAEpkbirss ardlor hikdaen-containing defivative conipysitiohs st the Ghiverg
nat ur ads afmigh (andiobtvestly e carboxylicaispangntdC)), arsaffektive iix & varigty oftapglications. incllidieg erankcase

| ubri cat - lubringtingoilyer sparkignitesi agdrvimpiessiandgnitériinter had sqoibostiossngiaescinauding automobile and

ni t r ogen- Guckiepgines.igp-eyele pnoine$, adationpigiensnginestearind and low-igad diesel engiges,. Also autematid
opt i onal | {ranshissienfjuids.tiangaxle Wibricerts, gegriubriaahts, metal-working lubricnges hydraulic fluids.jand gthenf
applications including crankcase |ubrigating oils for sparkignited and
conpression-ignited internal conmbustion engines, Including autonobile and
truck engines, two-cycle engines, aviation piston engines, marine and

| ow- | oad di esel engines,. Also, automati.c transm ssion fluids, transaxle
“lubricants, gear lubricants, netal -working lubricants, hydraulic fluids,
and ot her 33 EP 0 289 592 B1



| ubricating oil and greaseconpositions can benefit fromthe incorporation
of the conpositions of this invention. The lubricating conpositions are
particularly effective as gear | ulBR ©289592B10 | of Lubricating Viscosity 5
Natural oils include animal oils and vegetable oils (e.g., castor oil, lard

0i 1) as Walbticabiig di mw&heéoﬁﬁédltﬁﬁ’édaﬁlﬁhngﬁth&nﬁUﬁQorﬁb?atnbﬁtﬁiﬂb%rﬁb%&fdﬂi%iWs{;ﬁ? and
sol vent - tnaamaﬁamgoaﬁpoaudnmetpa@lcd&lﬂem{weay Bt ibrichdtg) O1 'S of the paraftinic,
napht heni ¢ or m xed paraffinic-naphthenic types. Ols of lubricating

vi scosi t y Qllef ivbdwtifgrvismesitpal or shal e are al so usef ul. Synthetic lubricating

oi I s ircl ude hydrocarbon oils and hal osubstituted hydrocarbon oils such as
10 pol yner i Natual gitadndiude enipa lojsend vepetable bitsf(e.guscabter o, lard pil) ay laell 36l ntifie?s jubricating

pol yr opy| @liscaych asrligyid pesmleurn gitsland solventdreaterhar lagidrireatadaninecah lubriciting boitschf the paraffinic,

" pol ybut yl @ﬂﬁlﬂ‘emeerdﬂz@ wffipicnaphihenin byegs; Ofsif iubricatingivisersity) deriyed iirgih toall ecshale aig,
etc. and rfs%uegfub Syathelis Wifcating|ofls ingludp hvdmearbgneoily and helosubstifitésichydrecaehon oils such as

tetrad é°cy|PH€H°zE?Pea§d i"HrPﬁ'ésmrFtﬂaq'Pﬂemg PQMb"W'E'leé-tPH’y'PPD@)@ﬁ propylene-isehutyiene copelym-) ;

pol yphenyl‘? se“’)t é‘?'yéh °§) paly(1codtene ﬁd’%’b’!“iﬁﬁﬂ‘eﬂyﬂs ang ixtuyes

Ilen

| kyl ated ﬂ@ﬂy pyiheprones,dh(P-gthyihexyl)-ben-
ger?/vgt |6v %"e PN fi] t?%@"ﬂ%mi%d °'y""°"¥{? )eﬂ'\&aﬁﬁ FB'&’“HGF“?ﬁer s
amps h;\li{)'gv g,% an% denv I?Qggvﬂ:?%ﬁ tgrttgma y roxyl zrozps
consti t ut e,“sqm " " re u% iy ":I > e'ge
Ufﬁdl The%ﬁwneoﬁ&@mu I 436 a vmﬁ m @M :
et nyl ene Qigédl Bthér haliig@ia Yaverdd@ nidle of Y0004

pokyoxyal h)ﬂoﬁ&ﬁarﬂabhfﬁmﬁddoﬁ cﬁbmyleffgf Bl )‘bﬂJpMérFe?a%dpﬁaonEE'ﬁol F;Or egL i%mgl ng

an aver agasoupéterernfho-ad pikcaBbxyitusiels tHridE) for SkaripRe addlid\fd éaierspﬂké(cﬁéﬂ)ﬂn@ne

gl ycol hawcidestes) or théiCaDloGid bivster\bPtogdethyiofe gn@él- 1000, di et hyl et her of

pol ypr opyl ersnothénsaitsbleleiass of gynthetillizicating bils\hat € be Gded 2bifpiiesthtDébters\dr ARarbdyiic - )

or nono- acids (.ol phemibamidy sucdniesddedlin suoekiiesids, dielyl ficEpackis, rhdldc atRiCizelbic acid, d

est er s# nisyhedc faisk; pdbaéicadid, furaiiciacis adipic acid) finolelvaacid @limef, @alvnia atid, alkylasdishic sols,

t et r aet hy lalkery rlapisrids, sed withes vagely of alopholsdé.gJmitybdicobal tiekybaléahol] delecyicaizbia) 3-e6i | S

t.hat can Béhexyalgohob eihyipnecaiycel dsthyisne glycolyhongpthes: tapxigie glycelcételsSrecifigexamplbe ¢fal i C

aci d, suc @M‘ﬁ qsterginctyde diupd adingig dif?-pihihexyl) sgbecate,idkieheyyl fusatats; dioctyl sebacee, diimttﬂl C
aci d, azef# "?“ dijspdpcyl gasiates dioctyl phthalate; didecyl phthalgte, disisgsyl sehiagate, the@-athyinexyl diaste

- ’Effn Wp'eﬁﬁ$tﬂﬁ?’6‘9%1é¥ aact-as R'}PI "‘?‘m‘l’fdﬁﬁ'ae'c 2616 Wih twg| el pf ot

mal oni ¢ a8 '°"°e9?j ag co o bytyl _al cohol . hexyl
) OhOI qor.ste %;asﬁﬁ I:;t; %so':&ﬁ'vya g%gﬁ n polyols

| hy! enggll SC £ ik h y it g‘f’?f’@?ﬁ pen&er Wfaggt of
e t er sy N R pexyl
fun;reatﬁz ihﬁﬁi&j&%ﬂmﬂwm 9&%(2. ?;y. - ey{éﬁﬁ? &qﬂeﬁﬁfg&% ?rs aﬁa sil egl
pht hal at e 2-sliyhes¥siicai (@Inﬂth iHe AR5, to sn?caﬁ E&Q yl- -p§$t
of. 30 | i eRy)@siexans, [Qlydlheﬂ‘@l) silok Cpgmeﬂlﬁpﬁé‘ﬁ ﬁioxérﬁﬁ Blher fyﬁlﬁ tfcrl\ﬁ)n@ﬂﬁ'g gRl e

of “sebaci mcadIuldbsters df PRespHiohe Sorinidg@tis (b geiiayéymespaéw &bty BRdEpRatd) dibER1 sterOf
2- et hy4ohextdecine pispiinic Brid, ete3, pulg@drid ketraligd@furdnéiet i ¢ oi | s al so i ncl ude those

made from [ dinrefingdorefingd mihd newefined aifsheithgrinatorabos Byththetivr(ah vl bhy/aiktares oftivdom Ingmlof ahiy her s
such as nedhrsaxof the fpg diediosed herainabdyy kel beysestimthe ubrpants ofdireyrrdsentinyéntion. Unrefined

di pent aer gistarg thege o F!"P ¢t o anatyrel ergynthetie sourcg Without furti@f puriGestiortirestdntoFdr s
such as t B Bi ashpi 'fqbta"}%f" m retertino,paerRtisns, a petrpfeun ol m;eyﬂygnommmﬂe

oi | s afid g'ﬂ tion prestsy qil obtaipgd ractiufron aneplaificetion pragese.qnd yeed etfeia@ent would

| ubri cant arg simfag todhe “"T’B'Eﬂdgl'%‘dfﬁp havgy qu'bfél't“E" rqaged inone

(2-ethyl h - 'me¥ T PS%T;' r)f %glfx g{opﬂ' g& @ tﬂgation techniques are known to
tetra- ( p- J?b in the ch 550 L gigxc onoese%;gﬁ'% i |’I§ ctlon filtration, per-
t oxy) dgSi mriﬁ!sw 'ﬁf Zfﬁe

n ed to
Ee S eﬂ réf as 1.'61:!)3!'5 ﬁ%"g
etc.). O H@M) a |tlv and
phosphorusmg@m,adrguu&g acl tr| cres p osp tr| o osp ate
di et hyl est eSendtblly, mélﬁbnm&um&ﬁmg bGherdsdnt in%rﬁoﬁoont@lﬂ Ld/&mtfuht%f the phosphor-
- tetrahydr od- afididtitrogdnicritaim@ierivatles BRH optioRbily, He REb&Gt dRbérSant ©) WhI&H is SAkidéhab OF
synt hesi C prodide thiétlbricsifs diitl Rinttiofb fiuids witkhe Qésirbdprépeties sUOlY astihprbved Sitbxi@dnt, bi@mb Y pe
“di scl osedplessure| herbahstabliftandier ahtswebr propeitive. Novhdily, S dinfouftiof ddaRVWIEEERIm 0.01 to
- i nvent i on20%byvesightaad prefielally fone0. 1 th dGkof tha taid! welght dlitHe@ubiidayit of lunutioral flURI THisimoGit
synthetic source without further purification treatnment. For- exanple, a
shale oil obtained directly fromretorgyi ng operations, a petroleum oi
obtained directly fromprimry 45 distillation or ester oil obtained
directly froman esterification process and used w thout- further treatnent
woul d be an unrefined oil. Refined oils are simlar to the unrefined oils
except they have been further treated in one or nore purification steps to
| nprove one or nore propertles Nhny such purlflcatlon technlques are known

Or répro-



20% by wei ght and preferablyfromO0.1 to-10% of the total weight of the

l ubricant or- functional fluid. This anmount 34 EP 0 289 592 Bl is

. exclusive of solvent/diluent nedi EBho2B%s9284ri cati ng conpositions operated
under extrenely adverse condi- tions, such as |ubricating conpositions for

marine di RRlusib of ddRsntdiubiR nietibh Yk |u5&3ﬁ9lé&ﬁp°osﬁéns bburated UndétBktherialy ABNErsB Sondi-
present i fond, B Hes fublidtingLombiitbns 36 Hafb didasl Shiines, Ae sl Sompaiindh BrFnid iRdeRlion Wy Jht
of the | ubg preseht iNgnduAE P BlabbudB0% M\Right orchdis, OFthérbtal wisiyhidd e fubAdatiiy-compudition.
~nitrogen waen migtiney 6f tR@RIPRdris- aiddr Mifogbimritivel coinpd oL tHEKIfdestyoure desoribed
above, s andbdvé@andthe beapboxylic disgbrsatdC)aradddédid lubiicants, dichetibnal Bluilis, Brid fasts; the weight ratio
f unct i onabf detivativesompasitionf to (1) is frotifd : e atgpbt 10r1at | o of derivative conposition to
(O is fromTbe ihventionaisaisoniemplatesthe b of otheyadditivesin the lubricating ewd fpictionelfluidivemps e of
ot her addBsttions ekhis inventins. Sughadditivasiinelydes ferlexample.tdetgragnts anddisep he ash-piodneing of
t hi s i nveAt3siiess tPgceerrasing: and cxidatioprinhipitieg 20pH9. Paut Rpip! depressisg esey n‘!‘%““%maxtfeme
i sper@an?@s"ﬁ!’"ﬂﬂgaaw 6'%8?'?[ “’B‘f’z“’&sﬂﬂ E‘!§'§° BMs.cor r osi on-
oxi dat i on- i H'I'TFB? "?‘?tby %\3?' Pfg' é’ﬁf'%sa"%lﬂfﬂ"F' %{ line

extrene 1 “'5’ '8)“‘6 s an "?C? eg st one
. antl foa so tarie lec ar wel wrt honzmg uc asphos ru er (eidge:
r s’i“‘@a For u. shde, e us r.h. dsmﬁ.r %@r’ i dan L

u Omc sr.. ety ;j%pagxoo i i zed

Cdiciinit E |n age suc hose pr epa ed
by the treatﬁerﬁrm i2Bal® se ad'to aﬁgmerne esaﬂs wnerym d SaRYd &Sk%nthﬁ&bl&ﬁbnﬁmcauy

ol ecul ar |t &hbunt® thad-(AE Blgaé dcld rkiida PERIBMMbriy Ml thods!foFlprapRrind 1RSHUSI0 baks
t'Neehl 9 i theslvelaating B MBRadH dSutidR Bitar Geid Mmdetorcﬁhe&mofaaﬁm&uﬁdmmgm such

- phosphor uss thé mstall oridé, Hgdrexitd, catbbriaty; bicatbvinéte, opSUIFilp BIGH terApefsifuile ¢f abdut $0C arictiiteritg, O
phosphor otheireuléngtits® Thek@e of B tgromitart in the naamalizgtion s@pitosiiitiiedncorporation bf sclarpaiexcess e

t hose of shuktalkewisels iwen Exampléstoficomppundsiiseful asthe proguoiesindute penelicisthistancea sigth

bari um Tiaepheselmaphibeli akylpkenol,' thiophenel califurigedchliyipbamali andraondensation nreducth of feimal-t he
met al #5s gehydewith & phenoliciubdiangeralcetiols shdhyas methgrol, 2rapenet gctyl Heghok ¢pllosglive; sarbitel. aci d
radi cal . videnechieelnstoary wisphe), @nd pystohesdsalqobol; asd @pines pysh tan @nllings phenyenediaming

i nvol ve hé%ﬁ"f’th ing, prepuk-petanap)ithylagise, apd Q?Hefcx'lam!ﬂﬁ Aaert'er"ar!v PfFP°'a'°§P(BP4fPrPEﬂREft"HP'e
excess of bap Pisgt mixing 9 4¢k "‘&‘ é'rrmsaerf %§ h%‘“ ‘arnetﬁkreaea"ﬂ %)?P‘b%

car bonat e '“ﬁ ?"ES’B %t”o "d§ﬂ P mif’af;’ »

. til terf’ ng ant on ano atlem a su asb%i’l Eﬂ cogzt %rox tl on
step to aj, Ei fg%"}:
@W as pﬁ%ﬂ efolmg 5,59, st,a@,)e?y?nphengf]grp |bge|ro I'e‘no su ur| ze eno

cogdensaly yactish prodifets o ikt |9hrﬂﬂnﬁle&ﬁrw&&hﬁﬂﬁtu%rhibyéucﬁ&lﬁé%ﬂh%mﬁrh@§|taﬁFJCe
al cohol s SUCAEly%ﬁyaIEﬁ l8pBPamined - Thesaitiy ®b chaRicledide %%h@bhpe?s&h&'&%@bﬂéﬁ.pla&ﬁérbéft ol,
et hyl ene gl ys@describbErad exampild, itierbliow 0.schaennexyl al cohol ; and am nes such
-as aniline, phenyl enedl am ne, phenothi azi ne, phenyl -bet anapht hyl am ne, and
dodecyl am ne. Aparticul arl y3ef2f7egc,t5|5ue nmet-hgg4ba,spsepari ng the basic salts
conpri®es m xing an acid V\Aé 543 <‘7ess of asgg §4al kal i ne earth netal
neutralizing agent and at d al coho 'orofo and car bonatl ng t he
‘m xture at an el evat ed terrperature such as 60- [ err Ashl

det er gent s dAdReartiop afodueipiot ally pherels i which the g W‘e‘”f‘ 'é???‘ ?ﬂﬂ ng
w may be

Vot | e oA ié%a%ﬂ T Raie ﬁgﬁ%@rﬁ% rrzrrsmm HatEver

i t does notorﬁ?narrly contain netal and therefore does notyield a

met al - cont ai ni ng ash on conbusti on. Many types are known in the art, and
any of themare suitable for use in the |ubricant conpositions of this
inven-, tion. The following are illustrative: 35 (1) Reaction products
of relatively high nolecular weight aliphatic or alicyclic halides with
am nes,; prefer- ably oxyal kyl ene pol yam nes. These may be characterized as
"am ne di spersants” and exanpl es thereof are described for exanple, in the
following U S Patents: 3,275,554 ' 3,454,555 40

3,438, 857 3,565,804 (2) Reaction products of al kyl phenols in
“which the al kyl group contains at -l east about 30 carbon atons with

al dehydes (especially fornal dehyde) and am nes (especially pol yal kyl ene
pol yam nes), which may be 45 characterized as "Manni ch di spersants”.
The materials described in the followigg U S. Patents are illustra- tive:
50 55 35



EP 0 289 592 Bl 2, 459, 112 3,442, 808 ' 3,591, 598

2,962, 442 - 3,448,047 3,600,372 5
2,984, 550 | 3,454,497 EP0289592B1 . 3,634,515 3, 036, 003
3, 459, 661 3,649, 229 3, 166, 516 | 3,461,172
3,697,574 3,236, 770 | 3, 493, 520 3,725,277 10
3, 355, 270 2,4895382633 3,442,808 3 723:593 39868 972

3, 558, 743 2,963,548 882 3344383447 13,600,37386, 629

3,980,569 (3) Producfs obtal ned by _post-treating th or Manni ch

di spersants with sugn988ag§éfts as drd ﬁ'ﬁﬁﬁgurea,aaiiy? sul fi de,

al dehydes, ket ones, 3¢G9889093C aci d3,, 459d66dar bon- Syt #2%%d succi nic

anhyd- rides, nitrile e I des, Ror pounds 3 RIyeERgAF US conpounds
byiﬁgfgﬁé L oo &%scribed

orthe |ike. Exenpla ral s of “this’kKind are In the follow ng

U.S. Patents: 20 3, 33@36G370 3,493,580 055 3,725,277 3 4903, 520
3,639,942 3,087, 9364 255 270 3, 352,5319 633 3,745 5080 677
3. 649 229 25 3, 368°P6% 3, 366, 569 3,513, 093
3. 649 659 3,216, 9363¢368,972 3 382558y 743 . 3,726.882 g45
3,658, 836 3,254, 0253,413,347 3, 333,586,629 3,980 5888 633
607 574 3. 256 185 3. 403 102 - 3. 573, 010

402, 757 3"( 7@0&&9 obtained by pcost-treuﬁing4 éig’ gor Mannich dispersan Mé&%:cﬂgggenb as urea,
3,703,536 3 a?c%ﬂmn disulfide, aldehydgs, Retone boxylic acids, hydrocal i succinic anhyd-
3,704, 308 3,ridéblnithiés} epoxides, boron oom&uﬂcﬁﬁ:hés% orus compounds or the ﬁce.@gnﬁ&;materials of this
3, 708, 422 3%ind 4ne dbstkilud ithe/OMiving Ofs. Patent 0l Ubi | 1 zi ng nmononers such as decyl

“mdthacawyl ate, vinyl decyl ether and high nol ecul ar weight olefins with

nononer s containing pol ar substituents, e.g., am noal kyl acryl ates or
~acryl ani des3 a6 pBPF- (oxy3+R§ReABS- subst Br#93d588r y| at e3,6FRe342may be
characterizggdogs, 986! ymerggadpssiper sant 3, 56p¢69ranpl es3t, bapgapgare

di scl osed i | owi n . tents: _ 4 , , 658 3, 666, 730
3, 449, 850 5,568,18 3,6 7?%&9553 3,813,983 3,649,653 519 565
3,702,300 AByxR16p9%86extreBp3pTe948re ageB;533pM4560rrosi 3658836

oxi dati on-ighhbijt agengs i may beai uged in th rgggnts and
f uncti onal ?f%?gébgg t he %ﬁezgf?g% are e%égngpggd by cﬁfg??ﬁg?gd al i phatic

hydr ocar bon8,8%€n188 chl o?rABBedO08ax; or ahvd a0 des dmd08o79dul fi des
such as benzyt7d}ssbfide,3bhaﬁcbbarobenzsLSdbsubbide, 58,704di,5a6y!

tetrasul fidg, rized I ter of ,oLetc I d, sulLfuypi,z
G yIphenoI?'%gﬁfggﬂzed dsgéggéﬁgi and saFES#ﬂpsged tergéz@?'sﬂa
fohgsphosul fB;282¢428dr ocaBpdBsS,882h as t Be6P8ad7Ron produ@P8e#22 phosphor us
"M fidg wth turpentine or nethyl ol eate, phosphorus esters including
princi pal |y @)iinygéipsens Son-saitlizihg mbibiHeRCsatHAS deby) @fothad?iath, SfnyiSdécyl efhér 4 ihigh V|
phosphite, dhdee@aneidht oisfnsivite modémer< bantaining! potah Subpthichis, e.f e avhidakicatiatos or
phosphi t e, dicrytamided and pbiw(oyyethplams-plbstitged dorylatbs (Tyibse[niag Bedhiaiacterized ms"grivimgtic dis-
phesphi te, dereitdlphd exapbies tiereobére diptiisedin thelfdlgwingll.scfateptspheny| 55
phosph#t e, pol ypropyl ene (nol ecul ar wei ght 500)-substituted phenyl
phosphite, diisobutyl-substit d enyl pko | bga netal thiocarbanates,
such as zinc dioctyldithioc%f§£§é§§? and bgf§g§{zg°tylphenyl di t hi ocar ba-
mate; Group 11 metal phosphdr84P¢BPBat es s%tﬁslsségnc
di cycl ohexyl phosphor odi t hi 0og{ 83197588 di oct3|phgs3ophorodithioate, barium
di(hep?ylphenyl)-phosphorodithioate, cadm um di nonyl phosphor odi t hi oate, and

the zinc 36 p g alhis orfa ¥ Atk o i d by
e o e ol S e e

i sopropyl addWakl ordEnidsulfidesaRditlysuifdesYuchas behksi dROANCHISTE Y8R Ktisulfide,
auxi |1 gry diathi ketaRiIriRS, Skl nRBARbEr ARbl6lc S, Sulinzed alRiphéldl, sulirizbd'@ipealehs) afd sl-SO

serve as fiidd\WRpdne;3fi6dphdsulfudiddhydhbaatbbing SBOSIROERMbT flodAa oS pitkshoris Sifide with OWWN

exanpl €. turpentine or methyl oleate, phosphorus esters including principally dihydrocarbon and trihydrocarbon phos-

' phites such as dibutyl phosphite, diheptyl phosphite, dicyclohexyl phosphite, pentylphenyl phosphite, dipen-

tylphenyl phosphite, tridecyl phosphite, distearyl phosphite, dimethyl naphthyl phosphite, oley! 4-pentyiphenyi

s§5  phosphite, polypropylene (molecular weight 500)-substituted phenyl phosphite, diisobutyl-substituted phenyl

phosphite; metal thiocarbamates, such as zinc dioctyldithiocarbamate, and barium heptylphenyl dithiocarba-

mate; Group Il metal phosphorodithioates such as zinc dicyclohexylphosphorodithioate, zinc dioctylphos-

phorodithioate, barium di(heptylphenyl)-phosphorodithioate, cadmium dinonylphosphorodithioate, and the zinc
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5 Pour point depressants are a particularly useful type of additive
often i:ncluded in the lubricating oils des- cribed herein. The use of such
pour point depressants in oil-basep0oeeaseRBiti ons to i nprove | ow tenperature
properties of oil-based conmpositions is well known in the art. See, for
exanpl e, LGk pﬁosfﬁommacwbhme@lmé n¥gefion oPphodphdfus pantabuiras Witindquimdns BRAY
Smith ( Legtisdsrogyl di®dhiol &RY n- K kicshoer's, C evel an Chio, 1967). Exarrpl es of
usef Ul POUT Maky i the GEeABRRACauRIIEPy SHELHETHbL0G adnRl 538 borby.BdaldnFHHbftors also

pol yacr y| siriede aitiwedragenkdzinctialgphdspiordaniisiies bie adell kidWhpamplel i N waxes and
aronmatd c coRppointppredsangd ar€a pdvtiniatiyaisefuliype whaititive oftardindl@isin ithenobricaking dilé des-

di al kyl f uerheditteesin, Thei usy bf seglt peurpoinf depragstnts inil-tiasedicrahpaditioys toimpnovk lopttémapesaturdPour
poi nt de pereresiantfvil-brsed compbsitions isieellknawndnthesart See, for example; eageiSofLutricanbAdditjvess f or
t hei r pr eyf-¥aSmalheas anil R. [Rennedy Sreith (lerius-tiles Ep.i Pyklighers, Cleveland, Qo 168)- 2, 387, 501;
2,015, 748; Exagwiss gfagefulpog pointyiepressants are palgpethapryaioe;, PPWY'@S?MGBT'#'"W“- con-
2,721, ’878"9"%#!@‘ prodpcfgof ?ﬂ?PamﬂWt"{axqsGBHﬁ ipeagipgyngs; Hﬁiéﬁﬁfﬁ%y'?t%mfsoﬁ“d Bnt

the for med™® em'awug'erabﬁ é""Y'G‘atﬁ'F of fattyjacids anaﬁlkv' v'md 'i'??’& ew Pg'"&dspre?sn 'f°r the
Sili conesp “es ?"'gf Fat' E'ng; ents
descri bed2 n 9 :'g ? ‘

por gt ' 8 ude S lco mc %Z(dmo F‘ nu- m étfsns a 1«333 in ng%cg Ejle

i cant (208 T or (bt i AR r e, 1v8), Gboo
LUb ricant The followung examples |llustrate the lubricant and functional fluid oomposrtlonsofthe P@Jniu?h by W.
Base oil 98 Product of
Exanple | 2.00 25 Lubricant B Base
OL 2 97. 75 gpagdudiy ait Exanpl e. | V
2. 25 Lubri cant % %‘éaﬁase ol

97.50 Product of ExanpPasexeil | 985 50 Lubricant
D (ATF) 35 | ProductPolfy Exampl ane (Mh. 900) 2.00

35 Product of le, | 3.5

Pol yi sbut yl eﬁ&égggépﬁl g 40 - anhydri de reacted wth
ethyl ene pol yani ne Base 0il 1.5 Confier&®ally

avai | abl e naph- thenl o v ty 45 at [err] ®fasbout 3.5 CKS
29 Product of Exanp P%b?x;@ﬁ b&gﬂaﬁﬁﬁ':w 9.52 Seal sweller
prepared as |T:alJbJr$C=aR§t €nt 4,029, 587 1. 67
Silicdhe antifoam agengage o:. 1. 39B5587 EP O

289 592 B1 Lubricants Emr& e g—f'y aalfrlxp'le Fﬁyl ds)

_ ) § F
100 Neutral M neral 88. 17 9213 Pr oduct of

ple |V Lubricant D (ATF) '1.10 0.85 Reaction product of

R ,;_yI glpe polyam ne wit | | anhydride §gl | oved by 10
| cge P BAYLRUALYIING GUFGGHy anhyvdr o

Pol yi sobut yl ene (Mh=14@¥pduct of Example IV - ¢ 52 3:80 Alkylate

230 (a product of Mn- plgy %@H@;gl@{glguﬂman al kyl at ed benzene havi ng

I I h f 1 61
i\g? e:;u A wel ght o abou%yzd6 Qde reacted with 6

ethylene polyamine 1.5
Commercially available naph-
thenic o0il having a. viscosity

at 40°C of about 3.5 CKS 29
Product of Example C-27 9.52
Seal sweller prepared as in
&0 U.S. Patent 4,029,587 : 1.67
Silicone antifoam agent 1.33
55
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20 Acryloid 150 (a product of Rohm& Haas identified as a neth- acrylate
copol yner) - 0.081 0.060 Acryloid 156 (a
product of Rohm & Haas identifi edER8239892Bh- 25 acryl ate copol yner)

0. 238 0.179 Zinc di(2-ethyl hexyl) dithiophosphate

0.53 F‘b‘;ﬁl Sodi unget rcgl eum sul f opat 0.03

0. 0506 Ant Rict lS‘Fr‘E’t‘-'HF Nlléﬁtiﬁh ed asal kyl at-dd phenol )

I8 R AR 2L e 11t g R o
0.008 5 0. £ urd i It of dodecyl phengl
007 o%ﬁé%rfg’%@glwsat on GoReeYl P en2°1° 0.8§ 001

0. 00165 45@@,@&@,@ ﬁf&dlpé&”@f é’@ﬁﬂ’é‘ﬂe.f rom 2- et hyl hexyl acrylate, ethyl

acryl ate apdl @Cﬂ olvisob 1 0.015 Diluent oil
0.76 035 ep Mﬁg&g of the present invention may be

in thé"formoqu,d lm-,rjd:atl ng oils and gredses in which o0y of tbeso
above-described oils of lubricating viscosity can be enp?oyed as a vehicle.
Wiere the Pollyisobutiflere t(ubel40®d in the form of aggggase, 4{ 8o '
| ubricating oil generally Is enployed in an amount sufficient to bal ance
topal 4déyateoddkild @raductyerddny, the grease conpositions will
4t ai n vaﬁiat}@r@ didtentiiifiiad ofs tan cadkylatedent s and ot her additive
conponent sbes iRV inssia apkegulpervetght The greases will contain
ef fective 8o %126%e phosphor us- and/ or nitrogen-¥ehlai ni hg2derivative

conposi ti o s d sc.r ove, Ione in 38 EP 0 289 592 Bl conbi nation
whth tahe ¢ %ﬁﬂ d% e%‘?:lﬂ‘bed above. Generally, the greases
will conta r R ?ﬁ)% etRe derivative coarpgéi'jt op ﬁé t he

i nvention. a P& 5% hi ckeni ng agents can be"t rHEO
preparatio f on I ncl uded anong the t hi ckeni ng
agents ar eﬂ Eggbg%gﬁﬁﬁ"éd.%gégh soaps of fatty acids and fatty
mat eri2al s y_-yrlg copdl to car bon atoms The gesags aPele' fied by
~sodium [lithium cal ciumand bar| um Exanpl es offatty mat eri al s 1 ncl ude

. Stearic aczdnchm,r(wqet&iyqa{é;@]gm d, stearin, oleic acid, palnetic acid,
nyristic adithiophomphate oil aci ds and hydrogenat ecbng;h oi pg3 74X her

t hi ckeni ng agents include salt and sal t - soap conpl exes as cal ci um

st ear &f e- a§oddum @Petsoleame BulEcrAtee63), barium stead a2 aceda0806U. S.
Patent 2,564, 561), cal CI um stearate-capryl ate-acetate conplexes 10 (U S

Paj ent 2, oBptdexidant §732m (mueduck ®ficetate (U.S. Patent 2,999, 066), and

fcabei um saFEBYdnd %i@d lagvalkykateddi ate- and hi gh- ol ecul ar wei ght
W9 ds and BReAGR)oi | acids. Particularly useful thick®nt®g agemi8lenpl oyed

in the gregs ﬁo ﬁSItIO c%tre ssentlally hydrophilic In character, but
- whi ch have 8 Fé’g ﬁ{lobl ¢ condition by the introduction
°t

of Iong ch o the surface of the clay partlcles

r tot n a grease conpo itign for
exarrpl4e byﬁgel ng su%szct ed to a preI imnary treat men915°°€h aﬁ %}ganl C

cationic ssﬁj_ggﬁ% “A1299m sa34cClys an oni um conpound. Typical onium
conpounds aédek g&lek.wlammnl um chl ori des, such as dj gt hyl ¢lost adecyl
amoni um chl ori di met hyl di benzyl ammoni um chl ori de and m xtures

t her eof . T'hbiyntliadod.ia conversion, being well known ¢ g00hosegstdiésd in
the arf, and is believed to require no further dis- cussion. Mre-

speci fi calA?;Yﬂ-nbec polymeir slexivesdt ul as starting materials In formng
the thi ckeﬁFﬂQ agethylhexylo agsyd@tewed in the grease conpositions, can
conpri se tREbEAt GF:EMl?th@Ererﬁ@Yéhéﬁ%t@rﬁ%/ unnodi fi et=tl ays.0.015

%0 Dlluent oil : 0.76 0.569

The lubricant compositions of the present invention may be in the form of lubricating oils and greases in

which any of the above-described oils of lubricating viscosity can be employed as a vehicle. Where the lubricant

65  istobe used in the form of a grease, the lubricating oil generally is employed in an amount sufficient to balance
the total grease composition and generally, the grease compositions will contain various quantities of thickening
agents and other additive components to provide desirable properties. The greases will contain effective
amounts of the phosphorus- and/or nitrogen-containing derivative compositions described above, alone orin
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These clays are crystalline conplex silicates, the exact conposition of

whi ch i s not subject to precise descrip--tion, since they vary widely from
one natural source to another. TheERrozdssgzBran be described as conpl ex
inor- ganic silicates such as alum numsilicates, nagnesiumsilicates,

bari um si | domBiketion withb e&ﬂa&yiuddsserséﬁe'?é)%bélhﬂbq abdg{a‘ G%%I% 1 YrdaBes Wil omthih %ro%%&’l
lattice, WB20/S0%of BidUbvatve Gompsailidn@Nméivdnagaeabl e grotps such as sod!

Hydr ophi | i ¢ Réide va@ibtadfihiokbringagehtsaiie Jsétﬁhﬂhéih héréﬁ&?tff b glfeﬁes SreRVMfVerto rihctuﬁed
desired t lamohgthe thigkeaiggajests b akalidfd dkNe Burihime@INiob offal))aSids snd fatly MsterbR Ny t €
at t apulsgi tfem 12 ec0oarbdnatonis| The metals ampypied By, sodiGr litiuin} Qiciulafd bekiGin, B(ﬁﬁﬂi@s‘éﬂ'a&yt

zeol i te clmajesials indlide steliiccacid, hydroxygtearipanit, stearir BBt 89 falrhétic adid, ARsiddcid, éoRBAsBedd to
30, and proll peitsadyidyrydregenatdifish oils15% by wei ght of the total grease

conposi t i on. Otirerdhickgeing agenip indiide) selhandciit-sdap compiaxesds dalolub Istelrate-acalaté (.S Patehtal] OF
pr opor t i or+187:289) harusteapats acqigledU-S Retent 2,664:561)ycaRiim stearateycdprylatasabeate corpleses

pet rol & m(‘dwss‘fﬂ“rnf 2,999,085)c palclu gapryigtergentale (U Salent 299,856 @l ealstimimplts @ Rbaps of
Speci f i cat “b;i X a”&r‘?ﬂd E!F'b@%! W'Fif%ﬂ'ghb?"fdﬁé!'d dnytolbhasiddef i ned by ASTM

Speci fi catj orf Praployad In the giense sampesiiens afiallychydrophilic in
ngn Ihylolr o h E”ﬂ%%"’%ﬂ’%‘ﬂ?rf’@!‘%‘““é’tﬁ%i"@ “‘ES'P'@]&'I'R%’F#W'U"'
su ace tlcle %mr umaé poggrﬁgfra grqm

ou%ds sﬁi Sub n r

O a&m %f@v m’%}& > %g “”“%?“

I o |um ¢ an

s Sl %,;s;f el i e
y h tal | r emn

neteri al S tetfeemplofed inthe &SP boripEsitiond -2 ERhsiBe @b nﬁi‘ﬁl odBrfih ' ons

of gasol i Teesaldysaidysaliin@dehplak snld:ht@éi @Ho ekddEdompésliodrdfich is &EGH ﬁ'&cl:léé descn

- pref err ed tiors sigrastel vargwidélyifedm dns natdral Sburdelid shothér. Thesh cRGSdah BeGesbiibyd d%%orﬁﬁex/ﬁﬁ%

di sti | | at iganic silsatgesutly amalymdmun siliedtes; inagnadiir sliicates, Ibbrivin shidat@indtthd iRe, [ceritdidingin t he

90% di st i lafidition émthe sjlicate lattice.nverying lameuntsut satiof-sxehangezble @Riups suBISasCsdBitnA) Hydphilic

pr oper £y iclaynrwhichisee rartioularty usdful fon conpérsionth desired thiskeoihgeagents includblmontmorilionite clays,

r ogen- con®4n3p hegtanits: ptaguigitechectoite dite, saronits, senidiite plofite verioylité, keolibatap=n AYié ihick-

di sper sanenipagoegiis emplayed in g AMutrom :3,1a13pyand ptefsrairfrom B%its 158 byoweight GE® tgelr t S

- by wei ght; 9 °3l5'? 4 to 5000 parts of the conposition of this invention
per mi|li ah °f"" B@.at"?ﬂmef%oatnn et Nommaily liopid fugkieuelly on
to the co o:ﬁeloﬂas u§ led yiASTM Spesifigation D438 0\wn

?rmRI SI tions.gomgsing

mﬁg B §eth .s@% ﬁgg smswﬁwﬁ

i injenho '
Miﬂel@ﬁm&rr br@rrdbl a fdre h rﬁaﬁéoﬁé‘ﬁ: }'ﬁfgn%%.%omgﬁm S

such as 2 péatous MEGAER e Qé& &'ntaﬂ. laE (R mé%*h?&\ﬂh mu&dr!a% aré :hhtioﬂé of

al kyl at ed embifoldnd biiiedél fudiandéirbr. PariXitrly Gréforred)d §dsiink, bk 18 b ibtufdd? Nidfocarbdh e avin
i nhi bi t or ag ASTEA distilslietabgeidInBOE at he ALY Sibtliath Boint &HVEIC ot dhb bEY Eitiltk ??Bé.ﬁa”tg and
anti- i ci ng aRpsertlly, thdse duel aumpositiohd @ntainQf propBitySimpRVIRYArhdaRt of B8 phepRAGE shafbr higct | Y
t 0 t hesl umgprecontaiving flermaive @npbsitbhs sind eptianaly thei@kiBxyliodispaRant {d) afthiSiaventn. Ubuliyt ed
with a suMéxameunt sty 50,098 perts by weigtet| dreferktilyftb 8000 ipgrssn ofthes:oinpaition ol thisudmitios peth  as
napht ha, Bdj§pe#eoffugl yene, xylene or a normally liquid fuel as described
above, to f JiRfuskromersitions,ran eqsiginein eidition to tieomeositiom efdiris inventioncathey advitives! ihich
cont ai n f r‘Br‘He'f% T’B"‘Qﬁ%f ji inyjbe g These inlude apty genteuclyss tetrpalisyl lead compounds, and
"~ may cofit aor Lo f @a"ﬁ P@V'S'Eerfg‘i“bﬁ ¢ pihylenaalibrogiisig). denpeitorevertom i n
the art o 6&' ‘rF‘itaF%'U'@WY?’% Antioxidagtsisueh ag 3 &-di-tariig

obyki-4-
. tmhbnto alk a b,
CONMposi t| '\‘Xnaf' S, | bacter Psts'f?ews'ss gumpf
th(rarpphosp g?ﬁgmﬂgfﬂ mmj (il ;ﬁé t:/%% 'EIB 8 of the
| NV €Nt 400N i GRBS diEa G hﬁs‘ﬁa‘ﬂua\i? rt norﬁ.an £

s
aqueous IR lfend Rl il M L indon D to , W%g ‘%‘“s s "“‘éﬁ%%’b“z Mhrent

the aqueouded easlly eattaiPRonPacd) © 809 by WelgH o R RBosit goggﬁ ons
usual |y ceadiitidn éhedt mbré éﬁir cBMv@htional lbéé K&Wndlihe X\?;Bl%scri ﬁﬁ:‘ : ﬁ%ﬂéin 'h

conposi t i ONThenenigEs ifdRids aGa0GEImbatiess chatadtetizéd ByGn 4qu¥oud Phase VEE) atfeadtire 092
Bl t o 880%fiihe phespbdris- apliee hiesgahbontaining el congaSifiény\oritiRinveidaldiMaistd orldRSdhed

f unct i onains4id aguelis phang. Areferably, tiieayesons physede/sdontiniieus hqudbliphise, WittioGgHin sofne Al -
The concefimpniy the agueousphbde\rarchas discantiuausphz884These 2QEdotns/compasilibiis usiially botathadt | -
vative colepahous 25Dy weight wakst: Svchiaguscus compasitipnsrentompassibokh capeentmtas toptaining R5% N
fromO0.05%to 15% by wei ght of the dergvative conpositions. The
concentrates generally contain | ess than about 50% preferably |less than
about 5 25% nore preferably |l ess than about 15% and still nore:

. preferably | ess than about 6% hydrocarbon oil. The water-based functional
fluids generally contain | ess than about 15% preferably |ess than about
5% and nore preferably |l ess than about 2% hydrocarbon oil. These aqueous




- The concentrates are anal ogous to the water-based functional fluids except
that. they contain | ess water and proport.ionately nore of the other

i ngredients. The concentrates can Ep®d289seed®1t ed to wat er-based functional 15
fluids by dilution with water. This dilution is usually done by standard

M Xi NGt egfHabHy Sdight, hbrrabip rddf 4 B5% WB%er; ¥R Wafinbas ﬁtﬁigﬁéf iddlc ir'in%nerally
concent r alyGar Lk 80% by WeigHe 61 vatel Th ndaﬁ&aEHsg erallp@ntaf fr @J Mo Qbri-! S
added. Thystive édfosiidnd. TRY wakdihEdat RdctBned tgaﬁuranabon&mmto 08% td ’ﬂﬁs wa.&e%m difhet he
final wat @érivite Edinpbsittns. TREI@ncentratésthehdrally Bdheih ledal abdIE509R proferalg eEStRaH aboit O

f or mul at e 26% enosepnereralily 18ds@ha ' about15%, Snddell mdrébreferdblipless theni abyut 6% hRiAdEErb6i oil. The
handl i ng aar-mssanticnadigidé gensrallyontaimniesthah @bdkiri spi) prélferallPless thénabau 5%, ayid inbre s €
wat er - bas esfefably teiss tharedbobt|2e6 hydrocarben oikde by dil uting the concentrates with

. wat er, wher dihpsetaqeropsdoneenivtes\and watertbased fumctiondl flgitsecan sptiasallnintlyde iothert doaventiongle  of

80: 20 t o eddityesspmmerlysimploystidn viaten-bésed furctionalfinids: Ttidsk otheredditives include suefeictants; thigh-t hi n
these toangesss: oi-gelublp; water-Inggliblefunglisnd ddditiyersu¢han anti-wear Agents; exineap prassurgegenisdis- an
i nsi gni fi ePRNSa$iHIARE supPlemgtH erditivas syrh@gp porropipn ‘V'H‘P'P@L%"%P'é?"éfnﬂ agenishgeenicisent s
of the .nvgﬁtwam&sﬂten%swmr&asmgewwrﬂw&m ds are in the formof sol-
25 uti ons a” pricent (hatheyrconiain lepy water

AR e e
i) vgg m%"’ﬁv"'ﬂf’%%f:% e e %
al i a on ‘ﬁa

fors '5'P "|q s'ﬁg dde nter
950 of ﬁ %QEB%BE&EM uﬁt

use ltlon
invention ﬁr& f?'bbﬁ Ff" %h

con- cent g,ﬁe c% {°5§§ﬁ%e unctlonawru?'gg, contal .HI ng ot er

coaventy onal gensrallylthed6 WatsibEBRIHNLIGRATALIEY &6 miadle BYQUilutNGnE Eond@iatSs Mt vater, WMBrbin
fluids. Tivdtio BRialbPR Sorce o ksiBusf IR the kaAgeof 85:20 t6 9o} b wiigRt s chitbeldbénshBIodilifon
and/ or ni s cagRA o@GVthia tHaké1@ngde, the/fial Water®@sHa iction! Mitiid @dntdindatinkbé BA inSighificat a
m xt ur e ofamount ¢f hgkiescabar éilve conposi tions and the carboxylic dispersant (O
wi t h such otliveatiousprefeeret erolsueiments! ofitliel iverttion, ittelwater-basad AmctionelSluils yre Mithe form of sol-
sequenssi alutions wilefirmther emtgdimpats theyaane inthe foorh utmicelle disppisiotswa nicroe@$ions ewrioh appeay
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‘charact®rized by the struc raI formul a [ ERR] 50 wherein [err] and
[err] are each independent y H or hydroc yl groups, or either or both of
[err] and [err] is |nGbpenGeﬁt+y(§)atr-1—orC[-er , or [erl(} and [err], or
[err] and [err], together gse al kyl ene gr;g;ups containing 4 to 7 car bon

at ons; 55 - [err] and [err] are each independently C(X)R COOR
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[err] are Indepeadankd atéeehﬁu x.% wdmggrwﬂawpewe&ne.r&l,omaf Hor a
hydr ocar byl OrOMYRWin ggna ntty &1 en both [err] and [err] are [err],
the two [err] pgsdutsor ROSHAAIAA Qégeﬁ%réﬁwﬁn@&dfp@@ﬁhhﬁb@@@?mﬁﬁtdnh nki ng 45
EP 0 289 592 Blaid6» srddachlinddprdteity TPORECOOR) CaN, [RECENIRY SO (R)S, br NDYOWHeRNN N is DS
COOR, a | ac$6,@ach ofR¥ndIRS skedidepehdnty Hiot & RydRkRBAIgroup, IR ishicdr b Gyirabrbjl giotg, ocdid
&2; and x idGH@H; i nteger from1l to 8; and

when both G' and G2 are RSC=NRS, the two R® groups together may be a hydrocarbylene group finking

) R R A0




5 (A-2) conpositions prepare-d by reacting sul fur andlor sulfur
hal i des, w th one or nore conpounds represented by the structural formnul ae

. [ERR] 15 EP 0 289 592 B1
(I'1'l) wherein each of [err] is independently H or a hydrocarbyl group;
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claim¥ wherein [err] and J&FFC-areGBdeandtal . 4. A comExition of any
preceding claimwhergipr[err] and [err] are H or hydrocarbyl groups and
[err] and [err] 35 are C(OH 5. Aconposition of anyone of clains 1 to 3
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both [err] groups Wner(eﬂg') err] and [err] are each independently hydrogen
é_)/dfoocarbyl groups or ‘tqhe two [err] groups together forma
rocar byl ene group joining the two nitrogen atons. 8. A conposition of
any one oWwhebinins 1 to 3 wherein [err] and [err] are hydrogen or
hydr ocar byl geashpERdsiodependeiitiy Hioda hydrocdrbyhgreup"( O) R wherein R is a hydrocar byl
group. 45 R ig H, shhydropasiey groupoer adifdredatbipry@rombier ei n each R i s i ndependently
a hydr &car byl SYe&EPR. Ced, COOR GRAHER) NP:)?\'R&‘NBF\W%%X(R ReandiRfgre Bs defingd ahnveriei n
R2 and R4aEf¥e hydrogen or h){drocarbyl groups, [err] and [err] are COOR
groups, and '"EH

oup o.oﬁ,glt 9rou S vr/nerer n %ﬁp R |s hydro en or

d nyarocar ein
d pRinalion, of said Gio F °"d’6'ﬁ ﬁ"‘g@%

car Lﬁng’gt%a c‘?g m%g;fgwegﬁpo ,{g r?v’ aneeaa.aww dvrﬁm' o e

‘hydr ocar by £ gmﬁ; armﬂe m& o pn atoms. 13. A conposition
of any precemggn;{zﬁ.eanra r«%r&s. srvr, rerh é&“ .darﬂmA Cormosmon of any one
of clainms 1 4 Qcdmpodfish by rRbdidg dain therdidl RN g {3lipsBhd 8Mdha 62

- pretedpsng afelcio, Wher ei n the compositions ( A— 2) are prepared by reacting

sul fur 55  8\Abdinpa#itfon 6f anfiBHe®f ARSI SWISerdiEHD| FESIIRhER 2PdhySrbgen f HytrabardyRrdligs, 2©
(1) or (lahd both G'tand B2 FONPOGUps.oN of any preceding claimwherein (B) is a
di - or tri hya&lacsmodéiton ofznperneof daims iags verpmin Gl endiy? atd CPORWhersih Risalhydrevaiblgfap.4 6
EP\0. 289 597. Btorhesiiin ofitinyose of claips 1 tdRDwhessin RICRPRIwid Rt dry edch indebeadentiydytiroganoup.
10 401 7 or hydeocanyybgroups end @fand Gaarerbdtid RixEreNRE igroupsiveherpindiS pind R%ard each bgapesientyed
by fornul avdmearardwerawi[@wpf orj the taroﬁglarnunsdqgarhmrmgarwapcawmmwwnmqm to

24 carbon HPQﬂ"n?mm A corrposr ti on of an rece4| ng cl ai m wherein the am ne
corrpound d “f'e‘r?"f dmg"(??l“)""ﬁ)ﬂ‘f@?‘é’r"r‘\“’ﬁ:&‘! and
R13 are e ) 1O ré'y o drocar byl , or
hydrox hydrﬁcﬁa i g

a.
w @I}%aﬂ 4 are {rSUpe
G aroaanernw"& améﬁﬁl

containing from 1 to 7 carbon atoms.

12. A composition of any preceding claim wherein the hydrocarbyl groups R7 contain from 1 to 7 carbon
atoms.

13. A composition aof any preceding claim wherein G3 is C(O)R.

14. A composition of any one of claims 1 to 13 wherein G2 is C=N.

15. A composition of any preceding claim wherein the compositions (A-2) are prepared by reacting sulfur

85  with one or more compounds represented by structural formulae (1) or (ill).

16. A composition of any preceding claim wherein (B) is a di- or frihydrocarbyl phosphite represented by

the structural formulae

A



wi th a di hydrocarbyl phosphite, or a conbination of said phosphite and a
primary amine. 21. A conposition of any one of clains 1 to 19 prepared by
reacti ng about one nole of sulfur EPOR®EM2BIoNn 20 (A-1) with at least 2

nol es of the di- or trihydrocarbyl phosphite. 22. A conposition of clains 1
to 20 wherein about one nole of sulfur conposition (A-1) is reacted with at
| east one nole of a dig9gor trihydrocar byl phosp&?@iand one nol e of at

| east one am ne corrpound.\ZPBr- )%conposig} on conpri shpgor9Im xture of the
phosphorus and/or ni trogeyd@i ative conposition of any preceding claim
and 25s (C) at | a8a” one carboxylic di sperB3%t conposition
characterized by the pre ce within its nol ecul agysyructure of (i) at

| east one polar group whicH may be an acyl, acyloxy or hydrocarbyli m doyl
group and ﬁi i) at | east one group in which a nitrogen or oxygen atomis
attached u%%facnyB'@aneadegﬂvmdfe@p'9&?\*&- said nitrogen or oxygen atom also
s at t8ched 17ch PRoon B iay 10 iiplydns R s BY SR e gfd BT B o
m xture of°%f" g;g't‘ﬂ) AiBipg, Tom Lig 4# g7rbag en-derivative conposition of any
one of ¢l ai g ACCMBoRan oLy pracgaing ‘%%F é'rﬁaw;gg&w@( ) eratpoiaized e orpya
. carboxyl i 1. SPELS [ | -
oom oan- ST AR arfeAleBhadly saon it Bin s, oyorpmypoeapy
Qgf hal'f SquigValoailsiioR SaiafH whtteR iz 04 nyafoedlsPbrbshiinl RS iipam@Rnd. of an
organi ¢ hydrigXy confpbaMeH BEkidith 1 Rer@ii N EndfoP B3 4tb BPOR, Rl the Saiaf compssitidY EH) RGEAted
attached ifn fdiVdfob&EyE phosghité] or ddomBindlon bfiai8 pRisphita bl & PrifBi adineOMPOUNd and
amne; or a 20K &khpsshioh aiay 618 of RO to 39 brbAredidy REENE abolbons MAE bilsiiflr édmpdsitioh e
caxboxyl i (A-fiwip atieastd moldsiohthé 6i- ok drihpdrocard@ phospie. bor on conpound sel ected from
t he cl ass c@2sA &iipbsition bf dadiisCirto 20 wiardinCkbout ot oale ¢f alilfuckemposition (A1) BCeadd wittoaton
anhydr i de®astioos rocle afiaidd estrikyrcicagtsyt phosphitef antd oneonoleaf iatdegst ame aming cinfpoundc ont ai ni ng
~ conposi ti on 23 eampesitioh pompeisicd 4 migtule ©f 119 phickrhoria pixiot yikrogen derivalive samposiliontofany
car bon di swtddindglaiovand di ner capt ot hi adi azol e. 40 25. A conposition of
cl ai m 24 wher () at leastons sarbexylicclispersant epmpenition aprasisriged by ke aresqnea wihindis molspylas an
average oftrugurqdfast 50 g ighatic carbon atons in the substituent. 26. A
conposi ti on (#tleastangpaar geoup which may be anpexl, agvigxy;an vdeacarbylipidey! gre ‘bq"gr ducj n
. conpound of ”é“?:jm?esg I -"",’taa WW?&E@@“E%@P%‘”@HWG Ot %?"%‘Ldts@as
e

d hal i des.tggen RO Feodpiaghe B ne 24 to 26 wherein th
oo bp M ASTREIrA e n e ot T kg cfibindr 40
- (C2) is der Bl i34 B8 ok 1dadt BN dafboiilc dikberéae Bropathd &Y db ol @A%Gu-Of
from 700 {q, ﬂ%%uﬁ scoic & 5 EIT'lda &ﬂ\pdﬁdﬁ a&aﬂt&ﬁﬁ%ﬁlﬁ?ﬂi&ﬁnﬁ&rﬁw@%r ern

te am ne ofcidlphadding cBmpoRAd, 8CendrdardiS bRy doftiBon@ bFad!amink @bridinindbeleSit BnelHdrbden 2Nd
7 ) g , Y !

[eTr] @& e afRhidd tb HAIEGHBMALEH ok ¥ mAATOPERI hydrBiy chiisbuft et Brfiife; oPdBorda-cBhtiIfig dotbed

_ hydr ocar beition ghepefed sy readiflg (C52) ifetchibbiyRClisparSdntwity (DA Nat leabton Yorsr dombbuntl betstted
hydr ocar b@om thetiaSeconsisting 6 byron tribkidepisardnttaliges, bodhl adids| bordrrasihy@ndet, borofiashidyd and

gr oups pr esterd eftbotoh atidsporiajsul@ineontining esmgositanghrepared by rasiingl{C-2) thiel cattmpeylic digidrsank
CONposi t i with girbop digulfidecr @fimercapitatidad4old.0 28 wherein the amine of (B) is a
pol yanmne. 3. Aqmpesitioneficlaim4 whérein tivg susaipic adid-produringscompound of 20-2) gautping an averege

nol ar r at jobet lepst o aliphatip paskqniatoms indhe wbsfitustte of clains 1 to 22:CIs FromO0.1:1
to 10: 1. 55 26.Acompgsitiongfclaiyof daim 25yyhewsinithesucsinicgeid-pregucing comppypd Pi( (-2 )isaleet
fuel s, | ufdifemsycsinigacids, pahydides, #9*%;4'15!?'@5 rising a.sub- stanti alg;llﬁimjcggé_t

sol vent/ di | %“E MR eegh@aimy 24 1p 29 1 the hydrecarhon syt Lof fhe

precedfsng': %"“’3"2.““‘!/]&’@(?@0%#% dgg“??fm%rpa?ﬂﬁ;%f‘ ?1‘%'9 a?rﬁggguec"ﬂ §ieR c'Sr?B?'Psi ng
a maj or amoujat . ' | ' ' j ' ]

aount of at2h ASpakich 535} 80 24827 iR Wl i St BT iR,
289 592 B%ﬁn R anmég;eﬁh&ép%emnﬁkgém SRR hrfind-SlBsthuaini drbafoor? hydroxy-
funct i gnalsutstittedhyjdfocdtbontAlkdxixabbtitied Hyliroirbof, diineasfbamylthioddbamyl, SURY AR AdyRN
CONPri Si NGhiddyliFRiupY provwtied! bt ol offe o RY 4HAIRE hay beHytidgentiel and a m nor amount of

at | east oneoCAEgARsitioh OfanbnefMtaims 24 1028 Gherdinthie dmihedof {) is afolyanfife. aqUEOUS

Syst em conpraosA tgnpasition @Behly orkSFiais 2atoed whstélin ik moleratio of the campupitaiof arylon®df any
one of cl aisims 150 22 :¢ istRYonB@1:1 Batdant anspr Uche 10 1. Phosphor- und/ oder

- st i cks#sof f hadt Argpeldifbeiconcentiate sa nsednreertally liqulg fusisHvteitatsiosfundtignal flulde cdmprising apein

. her ge- st stantialhtivertdolvent/dilueks afidiramel9-90%of at dsaetiode ebimposition eftapy preceding claiinndest ens

ei ner schwefa@ 4 lybrisanherfuectiongl flyid camengitionsdemprising @ major amount of at least one oil of lubricating
viscosity and a minor amount of at least one composition of any one of claims 1 to 30.
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(A-1) Verbi ndungen gekennzei chnet durch die Strukturfornel 15 R}

R3G1_ - --- (9 x C (1 R2 R4 In
der R, R2, R3 und R4jeweils unableregsgsezaiei nander Wasser st of f at ome oder
Kohl enwasserstoffreste dar- stellen,oder einer oder beide der Reste 25

Rl und Ra U%@m@@gﬁﬁsﬂdﬂmlmgﬂﬁﬁergd fRe IR olfincihaifiulets SladreduRd bifd a gdsde. R
und R2, oderssH3uél 86mpdéitionZbifHeiE B8 SIAMBE ofd nbdmefMligBid full ait & thinb¥ amodnt of at least
Kohl enstoﬁﬁe%ﬂmamome%eafdﬁmw .& unabhangi g vonei nander di e G uppe
C(X) R, COOR3s Gquu&smmpmy(amﬁt 400t wissandiat feasl n8 cORipositibh di&ydRe ofciging
Sauer ssof isw3nder Schwef el at om bedeutet, jeder der Reste R und R8 unabhangig .
von- einander ein Wasserstof fatom oder ei nen Kohl enwasser st of fr est
bedeuten, und RG ein Wasserstoffatom oder 30 einen Kohl enwasser st of frest
dar st el i t Pateukansp@iich ¢ G- uppe CH20H bedeutet; falls beide Reste GL und &
einen Rest mt der Fornel R C=NR6 bedeuten, die beiden Restb RO zusam
mengentnmren lePheerhor wpdlagensticksfaifhaltige Reriygtausammqnsst 3yng pehwelsiheltiapeYasindrgen haroe-
Kohl enwas gt dyreirein Yerfabrepundaseand dR MAREANGf ol | s G di e Gruppe CH20H darstel | t
und G2 den Re%) mindssions sinet sehwpfelzysapmenseteung. ausgewdiiiats on zusam S5
menschl u(3 von GlAThYereasungeR. dekaopzsichnet duseh e SUItUFIEmA 2 - und x ei ne ganze
h van 1 bis 8 bedeutet; und (A-2) Zusammensetzungen, hergestelit durch
tzung von schwef el und oder schwef el hal o- geniden mt einer oder

" mehr eren Ver bi ndungen derl t r ukt ur f or nel @3?7 R7 |/ CcC
- &3, 1-—C tLL IR~ =, 45 und/ oder G3
50~ (S)x G2 (1) (1)

(R8)Y Y255 I n denen jederd%% Reste RT unam ngi g vonei nander ei n
Wasser st of f at om oder ei nen Kohl enwasser st of frest be- deutet; 48 .
1 1111111 M0eA12112111212121122112 EP 0 289 592 Bl RS ein \asser stof fatom
~ei nen Kohl enwas B%Rind Rf jewdit uraticangig vaneinanderiWasssrsutiailoing bdaf Kablepwassdrstifeebtutart |
&3 di e G sigipe,off MpdR odCBhide @OBte CON(R) 2, NO2 oder Rr C=NRO bedeut et, wobei
X, R M6 und ReundReéunsbirdngio inseigenderidierReste G! aden? degptpllenvoded ne ganze zahl von 0
bi s 5 bedeut eR!undf, odpr R®und R4, zusammeng qg)nmgpmylﬂnasta nﬁdglp?Kohlenstoffatomen bedeuten;
Tri kohl enwass@iud G 'F'er?sg‘iw@e'"aﬁ'?gd'é%%e %c‘éﬁng?oﬂcrﬁ’ﬂﬁé‘rcb'ﬂﬁ’ Gﬂ (RM’F’%!'NI?FPR]e-

_ ge ;
stens -sin A aﬂﬂoff }feut?rblmdéi el‘p !Séﬂtfﬂﬂ O'EQE\ 1)

Phosphi t ﬁﬂﬂ'd?{

%%
%ﬁ

di e GYpp&"® 9 @ ‘ﬁ%{ : ers toff hosphlt
d este G1u est mit de I RS ie este R
o s SN Tehle i uppé"faj?fg‘?rl.[5 g i é@%ﬁ%set@'@ﬁpﬁ;ac sgz?ucﬁns,

- siner NH-k

@a X Sl ne Qﬁ’d@%.e@b;lpebﬂrbd dabtheit hd BEAR HefticoOR m&d&@@%ﬂﬁﬁ%ﬂﬂﬁh&%&m

- ANSPrugh  hefdAiin von gm&mrﬂgtl“ﬂﬂ@ﬁkaﬁﬁ-hmgl nd. 4. Zusamenset zung nach
el nem vorange}agﬁéi@azmﬁmm;hsamﬁtbt dfRd und R3 Wasser st of f at one odor:

Kohl enwasser st of f e} besapimbrmsbingen) hatgedteltbutdh UmSetzufld won SEnvigerundloder Sthineralraid-en.
5. . Zusamrgéerdeh mit Bijeriddérimefrierea Nerbiedugenaied Stilkkarfdrmélh s 3, wobei R, R2, Ra und
Ra\-Wasser st of f at ome oder (>) 15 Kohl enwasser st of freste bedeuten und

bei de ®ests GL und NOz- G u 7pen darstellen. 6. Zusammenset zung nach

ei nem derAnsprllché2 I\le 3, %obel Gl und & einen Rest mtder Fornmel C(X)R

== C—@G3, : (II)
R7/
45
und/oder
G3
50 ' (IIXI)
(R8) y
65

in denen
jeder der Reste R7 unabhéngig voneinander ein Wasserstoffatom oder einen Kohlenwasserstoffrest be-

AR ) BRRY U




bedeuten, In der R eonen Kohl enwasserstoffrest darstellt. 7.

Zusanmenset zung nach el nem der Ansprflche | bis 3, wobei die Rests R, R2,
R3 und R4 jeweils unab- hAngi g vorepioeesseeB1\\Asser st of f at ome oder

Kohl enwasserstoffrestb bedeuten und G und & beide Rests mt 20 der

Formel R6- C—l\mnbﬁg&%%toﬁl BinélonfehwasSistifRest SHRPSHRR Qbﬁen*e Jet=TAe} &t bedeutet;

Wasser st of f at gnge Gilae dFRR! Gk, CHBR TN NOL St RECHRR DL RHR R, RE id RIGI
- Rests Rs zmmﬁia@mnnd)l nen die zwel stlckstoffatone ver- bi ndenden

zwei wer ti gen Keké saneZdhbion b ok bbastteglmtst el | en. 8. Zusarmmenset zung nach

ei nem der Anspr Uc@geinentDisodar, Triksbianassbrstof fpRGBDNIL, ifBddseas ditbr AMinverbirailn diehmos
oder Kohi etanscedsdiHs bdef Mi.cGruppe eathiit alet edrer Koabingiion alicdenPhbtbhit ddd Amfb, jedookimitder
Rest s mi t MeBgape dafk lfall{:@())rﬁ @B addt1) dia Gruppe -CGOAR tiedeuteh, d@)relnrDi- oder Trikohlenwasserstoff-
Kohl enwas ghasphitofidr eig Semidetrays ¢eni Rhospdit uridieinenAminoverbindyngmitroindesténesineciihi oder Nbipbei
j.eder der Gruppeist. R unabhAngi g vonei nander eonen Kohl en- wasser st of frest

dar st et L 1(? Zusgramensetrung naah Agsaeed f. vdbeleing eanzedahhyon d lhis 4 bedeutet. 3. wobei di e
Rests R2 un ﬁ&aWS'EEtF‘g‘PBﬂhmhé&@ﬂfzﬂtﬂq?'é*ﬁm@ﬁ'e'ﬁ'!w{?ﬁﬁ'ﬂ%ste darstel len, R

und R3 Re ﬁ‘i'sP"‘ éﬁAg%("g%ﬂhﬁ‘ reigffatompoger o
F I

oF m:;nvvas§< s F'f"f‘ ?u P'@?m be%'"gi 2 gﬁﬂ?&?ﬁ‘%gmﬁgﬁ?f che
:\I usﬁh nag| eln elé un |a.§il§sﬂ‘§it9erﬁ§rm |C|(|X)R
|eder kohlb%y‘@éﬁ‘ e#gi KRl ﬁua@l | SR enat of fatonen dar s P

12.  Zusamrensgsahiméhsbiain é&@ﬁéﬂué{é}’h Rﬁ FJ?JR&Q@ %hmﬁi« eils unab-

Kohl enwas ﬁﬁfgfﬁtv&fefnﬁﬁh@i; Wassdrstbffadm® oder K@I’iﬂrﬁrﬂﬁeﬂ“ﬂ@&t@ Hgﬁeﬁm i §Hd G2 Beide Reste mt S
ZuSanmRns QérAditl REGINRE bt il HT dbp BN e GkEb SIS miaand\emﬁk;ers?é’rfaﬁima%aerl?\%ﬂsm m t
der For melwadserelbfftestadarstalioh oderldie zwol RHIR Bs@infhbriggnditieh efén T BwaAstickeidfdidrmnle |
bis 13, weiaddndénGweiwertigsnidphienvaedersiofffbetifaitelleh. Zusanmenset zung nach ei nem
vor angehendeanzsanmensstiayng \wadheineit ider Afsisraehe? ibis 3f wabBigiia RestA-R2 ind RN Weakerdtbfa@ina UNQ
von schwebddr Kehlenwasiseretofiresiedarstalidtrupd dieRéserRy, RS, nop3t Relste misder Edeinel C{Q)R helenter, i | )
oder (2l | Jn deeR einehdCohigmeserstdffrestaciti,. 16. Zusammenset zung nach ei nem

vor angehendénZysammensetaung nedhdnspf Rl 8gyohei [tider detReste RrunikhbAngio vapeinander einen Kohlen-

stoffphosp’ﬁﬁsﬁmﬂﬁlestgﬁfﬁfe%t urformeln 45 CD
P g Zusammenseizung nach einem der Anspriche 1 bis 3, wobel R4 Wasserstoffatome
_ 0 d 0 der rstoffreste darstellen. R! und R® Reste mit der Formel COOR bedeu

~ denen {leqtd
gar st erl '(tj o ﬁ%’t’" °"m1d£%;zf%§ ﬁ& %% °'d:§£%f§%? msfe%fé

F | (VA t
e 2% i ,?: En“éé{?s s b o s@m@"@“ﬁéﬁ%ﬁ%ﬁihﬂm

b
(]ah“ﬁe m y0r ang@ n@iﬂﬁ:ﬂ ﬁ‘eméﬁﬂi&ﬁhg/éﬂbnﬁefﬂﬂsma{ Qbﬂgfﬁ*'wler( @st rﬁ?&%?ﬂ{?mel &phRhnet

i st durchggigueFor el 3 jewell

unabhangi g mmmmﬂuumﬁ@s BifdrPder AhspriBhe ﬁsﬂﬂsemuaﬁ?aressrqa‘pt C=N bedeutet.

- A nokohl envigs zuséfiménsbtzidg hhdhldideinl ddrangbhbAdeh hdpkdch, wobePdié Zusmddtzimben (A-2)
serst of f - doceumdeidigicy kadvbieinnpeise b nbtirerarsVeebinbarngeh Gdris@ukiurfdSneln () oder (1) her-
Zusanmens géstalitwprdeach Anspruch 18, wobei R12 oi nen Kohl enwasser st of frest
bedeut et undi6RZusarahensittung eacbteinbih yorenpetiemden Anspruch, Achei (Blisia Pivedes dtkotlenyassae h
Anspruch stoffpbgsrbit deBtruafogerlr G2 ei nen Rest nit der Fornel C(X)R bedeuten 5
und di e schwefel zusanmenset zung (A) mt ei nem D kohl enwasser st of f phosphi t

odor ei ner Konbi nati aus dem Phosphit -und eine | maren Am n ungeset zt
wird. 1. Zusammenset zung nach ei nem der Ansprfi N _bis 19, hergestellt
durch Umsetzung el nes Mol 2&8Y Bschwef el zy m*rensetzungf(q@m% mt mndestens
2 Mol des Di- oder Tged ﬁl enwasserstoffp phlts Zusanmenset zung nach
den ‘Anspr Cchen i bIS 20, ywobel etwa |I Ml der sc eizusamTensetzung 10

(A1) git mndestens | (XB) eines Di - oder Trikohl enWagser st of f phosphl ts und
| Mol mindestons einerAm n- verbindung ungesetzt wird. 23. Zusammenset zung,

unf assend pgdebtef A dbrith foderifsiHe Lndbh@hgig ReHelBitlediioh Keidnwkssbidlofrd@ Ghr@il- ZUsamen-
17. Zusammensetzung nach Anspruch 16, wobei das Phosphit die Formel (Va) besitzt und jeder der Reste
R? einen Kohlenwasserstoffrest mit 1 bis 24 Kohlenstoffatomen darstelit.
&5 18. Zusammensetzung nach einem vorangehenden Anspruch, wobei die Aminverbindung (B) gekenn-
zeichnet ist durch die Formsel
R12R1SNH Vi)
in der R2 und R*3 jeweils unabhéingig voneinander Wasserstoffatome, Kohlenwasserstoff-, Aminokohlenwas-

) [




- setzung sines vorangehenden Anspruchs und (C) m ndestens sine

Car bonsaur.edi sper sant - Zusammenset zung, di e durch die Anwesenhelt von 15
~ (i) mndestens ei nem pol aren Rest EP®289 882B1Acy| -, Acyl oxy- oder

Kohl enwasser st of fI m doyl rest sein kann P und (Ii) m ndestens
ei nem Res kersthffl o8 MydibkonlehwdeSdritdrkesRrstefuer st of f at om di rekt an den Rest

(i) gebundensgj Zikamhehsstamg Sch Alispfuah 118, woBbER12 SRbIEKdhleAWdsSdrsidtirdstiBddewtét uRPR® Bin
Kohl enwas wassetstffbtom darstgiebunden st, I n ihrer Ml ekul arstruktur

gekennzel chragtZubaimendétzung rizch Anspruam wabi S ONIRIdErER ginhRestiritierFamipliC(R)Rbedsatsh S C h

aus des PhabfdshwefeZusaanensstzuog ) oit kitien Dikellentesenstotiphosphit bdetieiopr Karabinatioman der
Anspr uc he dém Bhosplitandeinbr( [@indron AmDiumpesetwid, nanl i ch: m ndestens sin

 Car bonsAur ed®1s4vsarypanseZuag gech einem derdaspriche &bis ¢h hesgestelltxdyreh Umsetang eingsdviol der

Kohl enwas §ewefelgyspmmenssizgng (\-tymilamimieptenst2ah dos Pi-@des T Elggg@fmﬁmrmu ng mit

m ndest ens Rvisammenseizyng aach dan Anppstichen i kisdOewabeipbye 134g] des sehwsfalgysammengetzung

Ver bi nlun g“’@?“d@?deﬁt? il eipesPigler TokahlpawaspersifioRosglhits unds| Mol mindesiens einpriAmin-p t

e TS T s
Zusamens & ﬂ%m %’fﬁ; ‘}‘{? ,ﬁﬁ ﬁﬁprsgttzz E ﬁei ant s
Hel®

(02) gt ipiiislaig ofidn i wii taﬁ@ﬁu LR Rt d
@ua- | o-g or sa bran or am en un ern von
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" revendication,l

1. Une conposition dérivee renfermant du phosphore etlou de |'azotb de
oonpos6sl. renfermant du soufre, prepar6e par |e procede consistent a faire
réagir: (A) au npins une conpositiEpn2saseesafre choisie parm: (A1) des

conposes caracteris6és par la fornule structurelle 10 R R3 1 :
| Gl erﬁmderAl(s&l?cl)eTbgso (1) ) 15 - - ~~~R2
R4 dans | aquel | et R4 representent chacun, |nd6épendamment, des
groupes H ou hydrocarbyle, ou bien |'un ou |"'autre; 20 Rl et R3 ou

| es deux, RévapBeassiisent | nd6pendamment 3 ou &, ou bien R et R2, ou R3 et
R4, repr6sentent conjointenment des groupes alcylene renfermant de 4 A 7
~atones de carireranposifonaibrivéRrenfernrabizia plicaptioremticuadaliazote el Giprposbamnentaninant di sgitre,
COOR, CuNprépaiée-phif8 pro@db\drpistant & taird@agir :X eat 0 ou S, chacun des R et R6
reprbsent e i ndrpominsvnecumpbéition duseuly chaipie pérpnilr ocar byl e, et RG eat 25 H ou
un group. hydr ocdAtlides corngses|canpctétisésngr la fgrpuippruciyielityue | es deux - G et @&
repres®@nt ent R6C=NRG6, Iee deux groupes Rs peuvent representer conjoint.-
‘ment un groupe hydrocarkyl bne congsituent une |iaison entre | es deux atones
d' azotb; |oraque Go eat 20H et eat, COOR. une Iactone eut etre fornee

par conbi nai son hntqlml%cufa(lsr)e*'&e—@t ¢& @: et so X eat un nonbre
an |er de Il A8; et (A des commdsitions prepar6eas en faI sant rbagir du
s‘%{ re®et des hal og6nures du soufre avec un ou plus d' un conpos6 repré6sent:
pa Ies f nmh&'ﬁestructurelles i R 7 RX7
A\ C "R, Rz @et R* represdrkeht ﬂcﬁtiﬂﬁﬁan@nﬁeﬁn des  groupes H ou hydrocarbyle, ou bien fun © / ~
(1 I) 45 gu,gmy dans [esquelTes chacun represente I'ndbpendenment

H W ug gr our)ﬁfetwtmasaé.méﬁése,%t Rddperidamibnt 61 B¥\E2 Du Bk QERY d)iHe Bt 2 teppdsBiiterit N
groups hy ednpfmisimait|desgroupbesidyiahd rpbtmahi@dl4 aGEEdmes 86 done, NC20u R6C=NR6, 0bX
R, R6et R6sont ¢0dt G rprédéntdntidhacud) indépédartment ICOOR, COOR, C=N)YREESNRY CONR)IHENOL Tt | er
de 0 A5 poavec (B) un phosphite de di- ou tihydrocarbyle, au nons un
conpos6 ani n6X pst N bes, vhadun ges ey RhsprésentyingiégendanirheoiH duHib groope liydrorarhylecet R® est
conposist i Hiou dugpupe pyrhecphyle, ou bien Gkest ClbOHRe sous |a condition, toutefols, quo
si G et & damguelesdeyx @ehE? fﬂu@z ptent REGSNRE des deyx vawm‘imle'e'!!eepwe“%eonlomte-

tri hydrocaplﬁywbmshmqa@vl tpn elRiB ARl les daux gfomes dzote C 11111111 111
111111111114 1'$fsq"° GEpst GH QY tpt SYest %‘iownﬂe%wafﬁt ffee foranae ear pombinaisen infmalécuipire
groups NHIE' ot et Une ¢ njt)l nai son sal on Ia r evendi catl on 1, dans
| aquel Pe x es’é?’“ﬂ%‘ % retg Bl |t|éon salon |

, wrlciife aﬁﬁ%ﬁs on s&mgﬁw 1547 & doF aigoeriaoe i e avec

| dent i quegnwéf"slﬂr‘fgc%m rrpos 10N PEeTon F’usne 8S°t evendi cati ons pr ecedent bs,
- dans laquello Rl et R3 sont H ou des grou- 5 pea hydrocarbyle et G et GZ

. set GO H 5. Un. conpggition se | " une quel conque des revendications 1
A 3, dans laquelle R, R2\R3 et sont des( oupes hydrogbne ou
hydrocar byle, et les deux GICEg-sonG3des graupes NO2. B. Uns conposition
~selon |'une quel conqueRYes revendications 1 a 3, dans laquelle G et &
SORL C(X) R et/ou
40
G3
(II1)
45
(R8) y |

50 dans lesquelles
: chacun des R représente indépendamment H ou un groupe hydrocarbyle ;
R® est H, un groupe hydrocarbyle ou bien un groupe hydrocarbyloxy ;
Grest C(X)R, C=N, COOR, CON(R),, NO, ou RSC=NRS, ol) X, R, RS et R® sont tels que définis cl-dessus;
et
55 y est un nombre entierde 0 & 5 ; avec
(B) un phosphite de di- ou frihydrocarbyle, au moins un composé aminé renfermant au moins un groupe
NH ou NH,, ou bien une composition dudit phosphite et de 'amine sous Ia condition, toutefols, que si G! et G2
dans (A-1) sont -C(X)R, (B) est un phosphite de di- ou trihydrocarbyle ou un melange dudit phosphite et d'un
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' sont des

W R eat un groups hydrocarbyle. 10 7. Une conposition solon |'une

- quei conque. des revendications | a 3, dans laquelle RL, R2, Rs et R4 repre-
sentent independament des groupe&Ployasssgiie ou hydrocarbyle, et GL et &

sont tous |es deux des groupes R-C=NR6, dans |esquels R5 et Rs repr6sentent

i ndependaggipade difie réHidPale 2u MR RQRNE MYs/ gl ocarbyl e et | es deux groupes RS
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| " une quel cdrdine colamsitiamselonlluna tuelramup desrediadidations pdedisntésadane lakeellé B3 gregriss un

phosphist ehydeceibyle Rirertfarmbnt de ©& Z pbomessdercapor@sent e par | es fornul es

struct ur el | d48.Un8gomposition selon 'une quelconque des reveR@iCations précédentes, dans laquelle G est C(OJRD 0

P(OH 14.d{pe composition selon fungmpicpraigy des revendications 1 & 13, dans laquelle Qf e3t

(Vb) dans | é§d{?é Pempesitien selon 'une fyelpnapyedasdeyvandicationsprigerentes, deng lagysliepecompgsés |

: corrpOS| t i Gy o)t prdeq ’%?s P@:ff@ﬂ?ﬂ FRagif Jusquieaavec 1 ey Plus,diunqomposiErepndsaniés per les fsqule

_ &tr fellqséll)
o, TR el e B e e B P o

hosphite de outn FOCEN] for stru

une quePconque esorevendrcatl ons s es, fploss | aquel l e | e conpose
E %ﬂne (B) eat caracterise par la for rruI e: R 2RL3NH (VI') dans laquelle
etgRL' representent igsgependamrent des ggeyipes hydrogene, hydrocarbyl e,
- am nohydro- carbyl e ou hydrw\éhydrocar byle. so N\ . Une conposition
“solon fa revendication 18, dafd&quel | BuR12 eat, BriO¥r oups hydrocarbyl e et
. R13 eat de |'hydrogene. 2o Une corrp05|t|on M6n | a revendi cation 1, dans
laguelle GL et/ou & repres %ent C(X) R ot ggﬁ‘go- sition de soufre (A
.est m#o A reagir avec un phite de di hydro yi e ou une conbi nal son .
dudit phosphite et d'une am' ne primaire. S6 21. Une conposition solon
| * une quebansiegquelles &8 est indénandanenentain groupedydrocarbdieepar ee en fal eant reagir
envi ron | ndifUrdeompenifiensielon istevgadicstion 18, ¢aps laguelin le phasphitereit représentiyiapls farmyle
phosphi t e Vei® cipave B pstun arquppkivdiogatiyiesonfermant de 1 ¢34 a &8N sel on | es
revendfcat i JAsUne cpmessitionpeiga 'yng EFéﬂ"T"l!:‘eé?ﬁfP‘f"Bﬂ“m}‘fﬂ pieg, dans iAgpRle le:PHPPse o

_soufre (A8%ie [ estparactérse par g formule ;o ms@lrml e d' un phosphi te de di - ou
de trihydrocar byl el 11H IIII Ll EP O
0 oo S ‘*‘ﬂ%"?“‘@:fno;i%ffefmm:a it &Bﬁ&ﬁﬁesl%h émf reﬂaﬁm:zy:;n
1" une esdgéy@ﬁhga ons igre dent es, d@%@ au noi ns ne cgm tItOI’l base

~d" un di sper $9NinecathgoSition seidh'fa reveridicatioh § rdaﬁé)acﬂﬁlie d@t/d?:@%%&u&ﬂ@@@()k et la compo-
- gition de soufre (A) est mise & réagir avec un phosphite de dlhydrocarbyle ou une combinaison dudit phosphite
et d'une amine primaire.
55 21. Une composition selon I'une quelconque des revendications 1 & 19, préparée en faisant réagir environ
1 mole de composition de soufre (A-1) avec au moins 2 moles d’un phosphite de di- ou de frihydrocarbyle.
22, Une composition selon les revendications 1 & 20, dans laquelie environ 1 mole de la composition de
soufre (A-1) et mise & réagir avec au moins 1 mole d’un phosphite de di- ou de trihydrocarbyle et 1 mole d'au
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5 sa structure nolculaire de: (i) au mains un groups polaire qui peut
Atre un_,groups acyle, acyloxy ou hydrocarbylimdoyle, et ii) au noins un
groups dons | equel un atome d' azoteporssedamdygene eat fixe directenent audit
groups (), et ledit atone d azote bu d oxygene est egal enent fixe A un
groups hydracal eag(}] Une conposition, conportant un nbl ange de | a
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aci des boidp L?QB'V“'Q"EE"’&HH%FQ“G@%'“H?B‘( prefyisant de acide, dup eomppwsorgs B‘S‘é? W‘E”’Fyééd Wt er s
e aci de§'"‘ au rpifispn MWPR—?fE% iprpg %@é‘lf‘él"ﬁ‘&?ﬂed d r%ﬂ‘ﬁ?ar ee

d
¢ e} P?s'“a @H‘Pr '@ fPIsUk Fqir t °f
de’ Cglr bgg t:@“iuv %0 aci on ves, T o ;sid:o%zeg;ou m q%es esters desnulrg
(rjgvc(agjlzg:af’l b d-d%n%re[-,ﬁ%uc% to&, .?reﬁfgﬁflg ?Q e pré, ﬁ%j‘ 2 i an ré ?r( l%ﬁeq'lf&lgl que
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-d" une pol earbws du compese e dutdantie 'acide pociciguents {.@ﬂa#taéﬂved’my:elypldhe présebtagt ucipolds | a
ganmme do T®®cylaireoPen(®n ndiibre Ysme lagempede T00@1090. on | ' uno quel conque des
~r'evendi cat i o#fsUgeicompagsition skignd'uneayelednfiye des peMéndisatiges 24(3-27) dans laquelle taminede (&) par

| a formul és“"S'@c"éf'Sée Pa"afOfm"'e R7R8gNH dans
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- des | ubri faparso 3% dxu nebins uiid doimplasitiod aiva I'uneuelebaquertied Byenticatjorispascsdentes | €S
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des reven@mﬂ@n&vepﬂ'@&@aéﬁﬁés 32. Une conposition lubrifiante ou de

{1 ui de4¥ onct karempositioniiaip rexendicefien 32y dens fauede Bﬂ'@rféﬂﬂtfé'ﬂ%fmdéf%“&wmmhwhe
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