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(B) reacting the product of (A) with a molybdenum or tungsten containing compound. 4 of the
45 In accordance with another aspect of the present invention there is provided a compoun
formula:
o)
Rl\ § ‘l A (11)
50 . / N c SJ ‘H

o same or different and are selected from H and hydrocarbyl with
at least one of the thiocarbamate groups, and at least one
oups, and M is Mo or W.

56 wherein'Ry and Rz are mdependently th
the proviso that at least one of Ry and Rz is H for
of Ry and Rz is hydrocarbyl for each of the thiocarbamate gr



and are' hydrocarbyl - 40 In accordance Wi th anofher aspect of the present
i nvention there is provided a process for preparing the compound (1) in
aCCOrdance with the present invgwpisghs ﬁ?hph process conprises: (A) reacting
.l east one primary am ne of ‘the fornmula [err] wherein R is hydrocar byl
mnth a CS2 or COS source reagent and; (B) reacting the product of (A) with
~a nol ybdemlamoman@wigs_aretmncmemionitrrogprmnq)inwnﬁhn thére is plovidarC e cotipouod ofvitbh
‘anot heformgpect of the present invention there is provided a conpound of the
formula: 50 [err] 55 wherein [err] and R2 are independently the sane or
different and a selected from H.and hydrocarbyl with the proviso that at
| east :one of [efr ang H for | ea t?on of the tng?carbanate
groups, and at east ne_oi({equs ) MBy#ir ocar byl each of the
t hi,ocar bamate gfoype”” and Mis M ¢r W 3 Do 294 388 B1 In accordance
wi th anot her aspe of t he present iavent Fon there is provi ded a conpound
of the formula: [err] .10 mhereln [err] and [err] are independently the sane
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that at |east one of [err] or R is Hfor at |east one of the thiocarbamate
groups, and at least one or [err] or [err] is hydrocarbyl for each of the
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conpositions conprlsRQg t he conpound=ofz f or a f1). I'n accordance with
anotjper aspect of the present invention there is provided a contentrate
conprising a diluent or solvent and 1% to 99% by wei ght of the additive of
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XisOorSand Mis Moor W.
In accordance with another aspect of the present invention there is provided an additive for improving
' \/  the antiwear properties, antioxidant properties, extreme pressure properties and friction modifying properties
"+ 4o of lubricant compositions comprising the compound of formula (J).
' In accordance with another aspect of the present invention there is provided a comcentrate comprising
"a dilusnt or solvent and 1% to 99% by weight of the additive of formula (V).
In" accordance with another aspect of the present invention there is provided a lubricant composition
: comprising a major amount of a lubricating oil and a minor amount of the composition of formula (1).
. 45 In accordance with yet another aspect of the present invention there is provided a fusl composition
' comprising a major amount of a fuel and a minor amount of the compound of formula (lf}), {IV) or complex in
accordance with the present invention.
In accordance with a further aspect of the present invention there is provided a compound useful as an
: “additive for functional fluids derived from:
50 -(A) at least one hydrocarbyl primary amine reacted with a CSz or COS source reagent, and
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'45 s oaln accordance w th yet anot her aSpect of the present invention there’
is prow ded a fuel -conposition conprising a major anount of a fuel and a

m nor. anmount of the conpound ofgd glogabgs 811), (1V) or conplex in accordance
Wi th' the ‘present invention. In accordance with a further aspect of the -
present |nvent|on there is provided a conpound useful as_an additive for
f'uncitiong | tHafi of\RT fodicasd vith @Molyb@snum (oungsten - eeraining isampAFEPHROTPERING: pr i mar y
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t hi ocar bamate groupsl M2 s M or W X IS Oor S, bis at least 1, a is at
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of  [er rT ol 3 ut,&grofme prdRaHf inventién rody Heltesaribeddyydhefaliening gﬂ}efﬂjﬁgnuaand at
| east ‘one o? errT i s hydrocarbyl for each of the thiocarbamate
groups where each [ rr] and R2 of 30 £the nmofecul eqmay vary independently, X
is=©or S, bis at |l t 1, andals t leapt 1 depending t he oxi dation
state of M c is at Ieas?tsg-d-epgnd-r-ng; 9958 lon state of Mand d is

0 or at least 1 dedending on the oxiddtion $tate of M Generally, a and b
will range from1 t Bgout 5, ¢ will range from1l to about 6 and d will be
0 or ssange from 2 tb about 10. In a nost preferred enbodinment, a will be 1

2, bwill be 1 or 2, ¢c w II totonPshdQrd s |e’2:tedmbaf|eambly
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exanpl e beq gly, ")oe 0%# b Pydidritly ®ifioa hpkaapllof 1B 750 o I‘%P&Is Ok or
cycl oaI qn&k.htéﬁa%ﬁugh&ﬁtomt dpeeificatihj i atprimc "hydepagioR- | 't"°" N
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wher ei n qso ?,L?iﬁ,,daﬁuy;gm&ﬁyeﬂ chdnaoten grithimihe context ¢ e iPYsAtIY g”tcﬂéu ?eé'#:su éda t hat
i'S,i any f¥sne cated substituents nmay together form Absal ) .

2 Substi tutmﬁgfwwnomﬁth(ms Sthisisi aligkate Jfor P’H‘H’P‘e alkyl fc gg a" %ﬁé o i’%,gge.
hfﬁj'r 0GAI bogycloaig aradysioalenyd)substiiyents é’%?ﬁ' s co y hgﬁ&he gorﬁuatof bt er

t he, pr edonanaanet liks, dsy@ﬂ@%a\r%yf“bétmff‘ o § ic%l‘@%lcaﬂ-r hose 45

skill ed i nmolémmledihat issany twp indiggted sub X L:‘gsé orﬁmﬁlﬁl&m‘,ﬁ fdr 8rb6h radifehd which, in the

( eSpeCI al 1% Subrityied hgﬁq@pafbplﬁl&{bat tuenl%.e ;?jeat):lbmmantly hydrocarbyl character of the substituent. Those

.context of this invention, do not alter
:kllled in the art will be aware of suitable radicals (e.g., halo, (especially chloro and fluoro), amino,

1, mercapto, alkylmercapto, nitro, nitroso, sulfoxy, etc.).
glktl)-l)gtero sut?:tutuent: that is, substituents which, while predominantly hydrocarbon in character wnthm

the context of this invention, contain atoms other than carbon present in a chain or ring otherwise

composed of carbon atoms.
50 The compounds of the present inven
" following the formulas I, il & IV, below:
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al l?oxyl rre'rcapt'o aI kyI mer capto nitro, nitroso, sulfoxy, etc.). 3. Hetero
_substr tuent s, that- substituents which, while predom nantly hydrocarbon
in‘character withi n the cont ext g9 Jbhisgg gpvention, contain atonms other than
carbon present in a chain or ring otherw se corrposed of carbon atons. 50 .
The conpounds of the present invention also include specific conpounds
whi-ch -are illustrated by the following thefornulas 11, IIl & IV, below 55
EP:0 294 388 Bl [&r] vvher@ln M [err] andFFQ are,hhe-sane gs previously
deti ned Jabdves ﬁ}er L ere1 I\/{ {Z)er;fl and] X bxe ‘the sane as previously
defi ned abo1y M eas ¥} ef ef r ed BTTCTI 8y =ttelli nd8IBY t he
above far (Iv) is: [er ] wherein [err] R2, Mahd X 8re the sanme as
previ ou defined abow. "As a nost preferf speci es, [Err? i s al kyl of
about .12 to about 18 carbon atoms, [err] is hydrogen, Mis M and Xis S.

- 30 r ef err dro containing an.al kyl group of 1 to
750 caf ?{ﬂ“ﬁ{%ﬁ@r}é&{z %‘?Waaﬁf’%mts %dé‘%"rﬁon at o?rs Prefgragly l[Oerr] is

—

ol e>/f’. As illustrated by the above formnulas, the preferred conposition
wiithin the scope ¢ he presenf i nvention npositions wherein the
| cation is i t oxi dat ivon st it e of g,)o + 6. Furthernore,

conpl exes of thes¢ conpod rods—and MS prefer 6y the pentaval ent
specgges with thiojeg rype nol ecul esjare 351al sojintended to be within the
scope of the presént 4 nvention. Thus, in on€ efModi nent there is provided a
conposition conprising a conpound of formula (1) and a thiourea of the

f or mul aheré M, Ry, RS afEX ki tHbSsaiv @$ frbvioubig Héfinediuiitidvd #¥iMn]is aNedsti 204 penee stiuktyret he

- sane odefuled hyethe aioverfoonuer (W) Isydr ogen or hydrocarbyl with the proviso that at

| eagsp one of R3 or [err] |Is hydrogen and R4 and [err] are independently the

sane or drfferent and are hydrocar byI I n anot her enbodi nent there is
provi ded 'R Iex clﬁrrprr sfing 50055 OE 0 29% 388 BLR.A) a t hi ourea of
the fornulfa n% %l/] are’ pende ~h (@

di f:f erent and/are h rogen or hy N\car h the p OV SO that t | east
one Bf [efrRjyor [err] is kydrogen an8”are iladependent |y thhe [sane or

~dif.ferent and [err] and [err] are hydrocarbyl, [err] and [efr] are

' ndepe ngergh h}/ aéJ\% ﬁaarm Xoare tﬂé gm ra%ryrev%ﬂ's% @eﬂﬁed a%!:veé\ckseéjmwt Bmewed'agb%res Ry is
: alky! of about 12 to about 18 carbon atoms, Rz is hydrogen, M is Mo and X is S.
30 Preferably R: is a hydrocarbyl containing an alkyl group of 1 to 750 carbon atoms or aralkyl of 8 o 750
.carbon atoms. Preferably R, is oleyl.
As illustrated by the above formulas, the preferred composition within the scope of the. present invention
-are compositions wherein the metal cation is in the oxidation state of +5 or +86. Furthermore, complexes of
" these compositions and compounds, preferably the pentavalent species with thiorea type molecules are
35 also intended to be within the scope of the present invention.
Thus, in one embodiment there is provided a composition comprising a compound of formula (1) and a
thiourea of the formula: .

(V1)

. 45 wherein R and Rs are independently the same or different and are hydrogen or hydrocarbyl with the
' _ proviso that at least one of Rz or Rs is hydrogen and R: and Rs are independently the same or different
-and are hydrocarbyl.
in another embodiment there is provided a complex comprising

-

. | 66



20'_‘ 'hydrooarb’yl ‘with the proviso that at least one of [err] or R2 is H

for; ati | east ane of the thiocarbamate groups, and at | east one or [err] or

[err] is hydr ocar byl for each of %l;hgzg;@&c j bamate groups, n is at |east 2,

Xis Oor Sand Mis Mo or W Preferably the conplex further conprises

sul furized olefin. Additionally, oligomers formed by the reaction of sulfur

Wi tlh unsat @y athiedres bittessfoutat he- hydr ocar byl group, are contenplated within

t he, scope of this invention, e.g., when [err] is oleyl. This reaction may

occur with 2 26 nol ecul es of the netal containing conposition or with other

speci es present containing ethylenically unsaturated sites. Thus, in

anot her enbodi nent there %% pryovi d oil -soluble oligonmers of said

conpound of Fornul a B%ﬁ-—-ﬁa-r—d—@l +—gort¢Er—-r-sR€bt ai ned (W)t he rgggtion of a

sul fur containing reagent with an unsaturated site in said hydrocar byl

gr oup to forma sulfide or polysulfide Ilnkage wi th the hydrocarbyl group

of a second nol ecel e 30 of the netal corrpound defined by Fornmula (I) or

ot her Bt hyl eni cal |y ‘gnsat ur at eg cont gi ni ng cyl e present in the m xture.

The sconposi ti ons esc?ﬂr\b\ed abouve are jpreferably {repared as follows: 1.

re&e’tl ng at | east}one h)LdWot'a‘r ByTpS S Fay a (E&r] source or COS

source fol l oned py R,"reacting the f rqgaction 1. (above) with a
ol ybdgnum or tun steh contai ni ng compadund. 35 As discussed in the

i mtroduction, the surprising devel opnment- of the present invention is the

pr epar-at i owhefdin R aRCRCaadbmedently tianshiyigl 6i0difsarddy hndpdré Rioged Bil @R caby! apipteed

t 0 - 'secondapryviserhanatdeastidne of Ry dr By\isrhgdrggan andibre indepshdedtly the Sedrorr Hitferert landsBy antli ve

of the proRess hpdromrtgti, Ag abdRi e ipdepandertly ithevsams oo differd) aha pre|selded fromibieandi N R

i s {_ndepentidretargy! withl thecrevisp [thak atiledst iose & RyrorSk i9 H Bhat lpasbehecd thef thibeaskamalon 1

+ netal - cgeupai ani geasbeneen Rd of Rerip rvdmsnrpﬂmr@a@fofﬂeﬂhmwmm%m nyls gl deast 2,

product s. X8 erchandiMbis Moor Ye Resferably\thacoopgia fuelpr POMRIERE of a

subst ant i alAdgitiqnallyy eligormess fermad by| theraaciorue! Sulfr withdinsatesied %'6? ?leth‘i h‘?ﬁﬁﬂb‘égmp'

benzene. 4B PHRTRAISS YN e scoed oldii ety ek hen i ey’ Tye e
ronondt i ‘ET’ g %Srf"%émr e, o € W g peas e PR oK,

pr I. a.ma‘r y ()a ilfb another emb[og Jt thse?eu%;%io%rﬁe sol er 8!? bm oP gal n%oun(arog r-‘&Fn%E In
If

an .?' Al % ﬁlgr rs(.)gtargéd’b r 2 tha! skte in. said
‘exol her Pl °t° fiikgey e Jihable! e
reacti tH{reetHyfém Jn@aﬂﬂé?exp g tm I&:{llre] to
about e|g,,re nﬁm,ﬁrm, c , the above reaction product 1s reacted wth t

part i cul ar mwpogmgaéga},@g abVE RS prstordly frépafe@asiiolidee: fi nal thi ocar barrat e
product . A réablitig @blesstlorguidcartyN iR difne vt 1OB) kGurdée COS sburcel Iolowad Bypar at i on
of 1 he conpeakingaeprafuction @adibe §.q4tovd) Witefinbigitiefuneortiyhgstarceontalyiing ponpamdy
nonoars nes.As tiseusasd in éheridtadictior, the Ghirpiiding develuperatt of the @resend inventign is therprepamtiocbuC h
‘r adi cal s ofathesal dopipaunie froro \hytiroceryp privdanc amiassdasaspposet ite sedondatyuatningg. Zhe foliemingc -
subst it ugedrahreantien $chemenis diugtrative oFIRE pR2Gsss 8@ BrdiRG teethe prbsent ieventionbst i t ut ed

cycloal i phktic radicals. The amine substituent. is not particularly critical
only to the extent that the amine is a primary amine and is, in turn,
capabl*®® of forming a thiourea to resytt i ngthe gl i mn@glon (é err] in
situ. (Note the reaction schene set ¢ut above.)ulllustTative off such

pri mary non- oani néRN#ne net BEXSPnE RethyNamtn€, - S but y iR e,

hexyl am ne, octylam ne,” dodecyl am ne, stearylam ne 5 and ol eyl am ne. Al so,

di am n4_? S OLherrJ%eR ts%dgwnﬁently hydrocarbyl and Xis 0 or S.

2. The product of Reaction 1 + metal - containing compound ® compound of formulation (1) + by -
products.
The reaction is generally conducted in the presence of a substantially inert, normally liquid organic
diluent/soivent such as benzene, toluens, xylene, petroloum naphtha, mineral oil, ethylenegiycol
s0 monomethyl —ether or the like. The first step, i.e., the reaction of the primary amine with the CS2 source or
* COS source, is usually conducted in an inert atmosphere (e.g., purged with Nz2). Since this reaction is
- exothermic, it is necessary to cool the reaction container to maintain the reaction mixture preferably at a
. temperature in the range of about 20° C to about 40° C.
After which, the above reaction product is reacted with the particular metal containing compound to
65 form the final thiocarbamate product.
: As indicated above, the amine reactants useful in the preparation of the compositions of the present
invention are hydrocarbyl primary monoamines. The amine reactants of the present invention may.contain
such radicals as aliphatic, cycloaliphatic, and aromatic, inciuding aliphatic ~substituted aromatic, and
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¥

-;[err] ' : H where Ris _
fhydrocar byI and x is 2-4 car bon atons are useful reactants within the scope
~of the present invention. It $RQ4ds 488 ginderstood that while at |east one
aim ne reactant ‘nust be a prinary amne, the 15 reaction mxture may :
conprise a mxture of primary and secondary am nes mﬁ;rsl nﬂg{ol east?25 nol e
perce, Siodibhakis! FaRichiS. Thb i amineysubstiupmigs nadl Raskicarly (il ure of
st earé? - Jgthpgbﬁg‘aé?seyﬁgmﬁamema hee iptueni eanablel of fHeing A thiourepHR ’%?Bb 2

hydr 0& d?rl-lzﬁﬁﬁ Yitud (NoRee adaetion recheim| do oyt cabieve d dflusitivecl éll“f“ 5¥b’§gﬁe Wi th

car bo&nﬁideg u.lefméiieranﬁr QiyryrlireLih £ butidsmings hexylamins. OetyiamIne JedacYpng: SIPEYETCR S

el tegndiflamie. e stanmieaot thefogniln sol uti on. The reaction product of the
afmine with carbon disul fide or carbonyl sulfide is then reacted with a netal
cont ai.ni ng conpound. This netal ;gontaining conpound is either a tungsten or
mol ybdenum conpound. Wi le the particul ar nol ybdenum or tungsten compound
useful to prepare the carbamatfeito chcordr ng to the present

i nvention is not particularly critical,” the oxide conmpound is the preferred
nol ybedenum conpound . react ant and the hexaval ent oxi de of nol ybdenumis the

Rpst pr ef er r ed [er r 5 Qit (edcRRE | Withis itdl scoppooileumeentsuch as
t he b‘?éfg %e :E% e &%gé %%lzgﬁiﬁ rBictabiiyibist [bb hegimagyvamies, $19 been

f ound "t“ﬂ‘“B'e ° Y ,gﬂa} ¥|ti}ﬁgr§; afd BechrtagSiritesadiotin ftdeas] 2umelel er r |
‘may'sb&eaga f Q’ea Penare mgg,rrmﬁast OBYIEMIRS ortamixiureve Isteargiaming/BRckolOMAMINel e d
di'scu®8THh ° "Jd ur e of useful nol ybdenum and tungsten conpounds, as

wel | &8 vacd}ﬁr%a%yi mddY BRRésHdre nnuar&ndaqddws|dewhbq§'rQbser'ihé@’bE'hﬂ's‘B‘é’ef ound

N F. R fsﬁl@d’é ﬁétlarh’dl hatasloaséeither Oaelof3iBSe (oAEH" PrF?!““Eﬂ'lem st r

NPF €Nefgl rXA%tuc;Eeﬁf&duc@?%mdandmﬂnwhqn diswiide grcgacrexsuiig)ls it ‘?adﬂ\ iﬂt ungn of

Ridg GorspRli. THEWaKD contzlrirgB®InpouRd it Sither3® WNGYR! o | ar ge
nunber%g% the! psnfmﬁrae mmbgdnuremnmmenmemndarﬁsf"b*%efﬁ%%él‘e un “as

Ency ¢l e dkiga tc0 theChresent inverifierc i td@ﬁ"’“‘ﬂh’cﬁﬁ' J mi 378
648~ 657olybedsnurh rwemmsmq)rfe@gt @td e, ngarfﬁrb%% "‘°V oy smrag tﬂehﬁ - doks B

r epsd i owews, viatinys eteropolygpidis comeoy MoOg dndPMdwauy i or to
r eact |mﬂ$ha@w0%w§‘;r@d?1?;a%§?“h Is. § ¥Pge 2 QMB nductsr I?\{g 0tbﬁen reaction
accor dinagpetuged pLPergge FoRpduRd ¥s wellias their t he
advant agé‘°@fd°‘a"‘°d5q'q°9’e’sgé ﬁ(e'go ?‘OT. ‘Z ?‘%‘h‘en%ﬁii t7uh&;%“znnasrgIl\ﬂrtrurnunsmlm Advancsd

requi r’é@mtsw g*"mrﬁwq" § ﬁ?e T, GtEdﬁGrF%Qéd‘&cé pudliéher 4% Bisisiad of dohent i on.

Q

-OR0 vantage of producing a product of |ower
2| : éartabijrﬁ.orb&iaafm @bipoundat ére -disslasedpiar KisrQ#MeE and
to;fun trAq 33 o nd8Bdond Edition Svoliirie 18 thgesL A48 ~ 882 however , t hat
12 d Ry SBhiioRE itl i hécosan areht fhio aenction o she aming| Wit 19 ¢S ¥%8ne

enbOd' sty ; ?Ebt BARGIE it B8 .medil bontainngpeempoung. Byheondugting {he Leacy unt s
of st e r[ﬁ:% rtcg{ﬁisﬁtﬁog{&g? ara&gs wild thyl- Eitsihgt z0prioTasypatyiRe, thhedeﬂ&ﬂ@ P

the pr | & 1ds@, wiikth BDequird do aredupet theyfdesiiey RITAUG AZOY ‘8 prpse
pa” | cﬁi&% Moréowrcsialgw&s)thé haadiyong sdvantage oepredusing arrﬁ?d“ftrfé . % y ‘”h'c'§ oa

I | Gddubled ort 8 Basieticialtanii €¥wan weformante AN 19 FunchonRS: 4o i m)a gméjaﬁieqyg o 45

_S CoT inGveavbry thatcrgydiiogem suffigaiingy. @leo bQ:!EF?S’H?FSS‘Ifmg‘lﬂ“ﬁ”ﬁ@a'ostgour ce materials for
these ipeaart dngionwi | | be reacted w S RE Bihucky dcBording ami ne
i n fat ‘| eawth mspbctio thatrelgive ?’ﬁ‘é‘"?sé’f ThSd re?t 60@%55996% @é‘ﬁiﬁry%&ﬁé&ha presanbony|
sul fi deo (@EBysed/iMEBIRR.CI Wﬁ?‘ %h.&ﬁ&&tf&rtﬁ@ rdablioh Ay b6 lenTaIyedam ne
may, r arieyenton-dior 4 gate % °5s°4a . e r 2 r TRk REdNEY Wilesh @attidiitrent |

t he featSpecioply; F'Péb%é’fsﬁ'a o ?aH Bﬂ {REcafon GRUNIdeACSatcabdy) s f or

t hese r'ea&b?"ar'r‘v%‘ v A at B0 Sritaard afine Znad b fromabaut 0.5:4 to
am nes)s¥ s‘%@@ B'aﬁ?rcgﬂ gﬂ { ent, %%htﬁgtlééd’f ;éaﬁ:lﬁn Tdt;:Iiidbecammﬂ rsulfigsf ort squrce

met al - T'n b Seab@hié)ls 2:40x .52 {perhary Breineska(serondefy amineg) -
cont ai nt" %? S’ét’ thbsa";ggfthzga,g‘tmwl-arn{ammg febipauiad, itt i poihted putdhas the al"}?b"ér?f i on
and: fhe e ghoy ERmbblintl Rhot Geladcritieay tovtaer prosoutdnvertion s the Amgent ”§Q§

preferrggy vH@rHver & Ritto ¥ngSRAE laymdst poiod e@ﬁmbwénqﬂbtaanrom'\aﬂrw ?rpound
Wil | begLigathiahin édmpodrar Wik bsasaeiey wih mopreximaigly ?HE""?se%id'ﬁ 'E?ﬁc"' t he
am ne V‘érﬁuhe Wike troacdaion disulias, fdadieny! eulidecamysourse meterrl foyrth %“ r or

t he$ g I GAdUEd infotal Hamming corivendss theraminet G5t °h%‘?%'f°a°t'°’68'ﬂ mr’ggpé‘rgé to

f p cduct
the: am ie to ajoer 1:4. Qier GEBnetera.cuEHES GPRAFIRS N BOHRISS
“be the Eontrollﬁig factors for the amount usggpm a most p eferr mbodlrr ﬂ'ﬁ o of the three

reactants, i.e., the amine/CSz, COSlmetal containing compound, is about 4:2. 5 1.
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1 1 to about 1 4. Clher pararreters such ‘as econoni cs and total anount of
product desired will generally be the controlling factors for the anount
used. As a nost preferred enbodi ng@p g4 Bgs Bt i 0 of the three reactants,
i.e., the amne/[err], COS/ netal containing conpound, is about 4:2.5:1. 8
EP .0 294 388 Bl As |nd| cated above, the first step reaction is exothermc.
it is, therAsfiricsted abuyedbafiryt step. reastidn it bethomae btiio thektnd, ascessary te capl the irdacfoar r |
is the r eendsinan©.9., if CSxisthedredstantnit weidsioer npcessaryrtel meindainithe teeperatomedelaw iis tash pdimwy
i ts flashf #iChForothe [purppges b thet tiesepiuinyentioasit éxf prefaeedploamainiain theviemperawre of thei s
pr ef er r efPagtion ReNtANEE iherAnge obabpu 2Bt Giloebait Qe reaction container in the
range df apibatresstion prodych ofisiant 1 [ipthen melted at g lompergiuts; balovp abret ¢P" G fto dahibl 1
i s then ARACMBYpitigy and the of g 'B‘@I"Eﬂ}t/'%tﬁ feaciest with the metgl; qontgining, H?lattﬁ‘on
and the @P%agg "('the['ﬁﬂgP ‘ﬁ?lé” Plo plout Hé r‘\g gfpreed W?‘?ﬁa“f'ﬁé’" FQP i ng

e
conpoun r temp e n Migtiye rrtluar
e orr et ?E‘aféi"%ﬁ v Wf tﬁ? tftfﬂﬁ.,rit@ e 7 %‘E W

{empor'st [ Laa i g ; E Horpl
reﬁgt | ON (2GR il dk &TQ&U&& h fuﬁn ‘ﬁ 9 23 Qj‘éﬁe%d ntﬁ‘Jd

ti | egoninfor tridkind) p%tlct ﬂﬁigh .lgontan%H‘By firf f1nal pro duict pur
previ ously 1@ pRb&stioR bt spe@RtOdoRiBbsitRRS erwéstamqtvertth.ea@rf.ﬁfasrntuswéaeﬁttne%;eampnes
cont-enpl glaeriidwl WnitsItbdel XBm@Iés £ bRESHR th 8kdw] orle Gidlidutin R RoWto Gberts! ithiNVibe C
further ecopé af this inddnGdn, thoj Bre MEIAE berwd dsha iriaioR ¥ ME Scopbl bif thy ikl Wherd suchlzeops
addi t i onisadefirex toaly rethe kcl2iths\\o s| pdintde patrisht itbe folidMngbranpled(and llsbwiiereCin tHogindser f
t he fi nabpepifictiorcind whairshali pereomiagss, @b waltlaskal partssaré infeadedde ekpuseperdantbyyelgbtandt | on
of speci pirts by origtsinlesstiwrvdde spénifier esent i nvention are further illustrated
in {bhavexanpl es 15 that follow Wile these exanples are presented to show
one ski | EXAMPYE lt he art how to operate within the scope of this invention,
they are not to serve as a limtation on the sco e of the invention Wnere

‘such sco TPE“’I?ef‘FWI%g agh P'z\g?’?i“‘t ?h:@Z@P é‘?bi‘?é"ed laggl ‘gﬁ“ toédf"tﬁ‘btA"t“?ﬁ'ét& Coy wera

foll urs] '

Al peb Qgﬁai fhse e 'mfar PH"P o “:t pA A s

wei ght a as X; v ene

SRR S
i) ﬁrdﬂﬁ et Ebﬂ@a ¢ 5n‘3rha§ Quifasm esad u gg,uh,gped

W|th a,,,s odkEvas sﬁ;@mm%hggwgn rs ok 25 ad |t|bn tube and a con enser
The, react | Qinéeabdoh SdiGrs &b thisdiSdiht Wi B r&&.&%&uesgéobk)an@ednaéedat&% {oRipétature
caustic {258piof Soverdl HoBrg] it @iMMeryis@fiiZe] to Qrsoficibds. Teh,GR ofibi0iB tord6uat Ehelhekd $iéh, thBe
react i Onsolifl @kakd mxft Vognelte® By atl Gi@sinall heapebuFR df Rbtargivr tae 46U AW ehrpiatudE Highdron
t ube ovethab4d e, islraermsdiatd hayins Gdricortpvss\aith tBxdlsh@lontapioasismaumadf Hyg) of t he
fl ask swas ndere®ising fhetreackarapixitiaat 408 &dbri 10hhoni, the MoOs (B38g)@esadded injond fiaiobOThe
~disul fi dM@oivassstiared fnér thp reaatibniTeistura t lobtsih apunifertn heterdgensois) mbdtfet this dshally took
-addj t i onakeut150tinyiesel was thenchoated 19i9%1 @ foe ovend heurss| i ghtly viscous green -gray
sol uti.on. [The miture wasdeld gh95TCHerdBdows. this point in the reacti on sequence
‘coa¥s and Shembdure thep d@ﬁt"ﬁ%‘?ﬁo@r‘é‘fjtﬁ ang with g Ne urag of d r $FFHiotp yolatiles (wptpn and
‘cry'st 4f | [oWEnS) yerg rempve ggraTﬁét"_“;tqu"i’e’Grc Ftod-o proceed tqQ the next ste

h lid e rP'%%‘et‘éftaﬁéﬁc"HEét"P%B&ﬁ 130" Grand B 1, mentiate’
E hgnsl(:)e:‘ t#‘ %’g?eg ;(iere}:tﬂ ﬁag%?thl% t (b

[err] this |nt di
deconpos ogﬁ .J_i w2§ ? &Qcpl od;gIl rhon%am% o ?'at?—'%eou §% h'%ﬁtg td '%hmfégdng
the regactigggm xture a %./n 959‘% the [err] (648g) was added in
-one porti Ofhaydite [err] was stlrre I nto he reaction mxture to obtain a

uni form he.t,.@r-ogeneous m Xt ur €7 o0kApS usual |y took about 15 minutes. It was
then heategd 40 [err] for overggdsngurs.

TBN = 58.7

50 Meiting Point {pour point) = +18°C
Density = 1.0055
S= : 11.35/11.67
TAN = 40.5
DAN = 29.8
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The nmixture was held 5 u
at [err] for 18 hour: -

[err and Vi t ours. The mixture
Wer & removed. hngP%GQUF?:ngf 1 SCF/Hr, the volatiles (matgsnaﬁgs4ge?gfd o
for 1/2 hour, the rodg OEU%E e col l ected. After hol di uene)
remove the | ast trgCeSUSE &gfer angnlslripped at [err] and 5-10 gglﬁé Egrr]
lerr] th at ol uene. The pr :
E)'rOd'lﬁtANrE’OU 2 ?0 grams of diatonmaceous earth fi|tgr02:13t The filtered at

o ared - brown, waxy solid. 45 he filtered

5700
grame, {ae 47@69%\3[ ?dbﬁme&/ﬁ‘s ARMEEN™ OL from Armour & Co) an to ?(256& ) were:

4. 06/ 4. Dlgy
(] k CS:2 (3159, 4. 14m) was added to e Snifturg @Giropwis t
+ [er DO , S kg M dr&h |Qlﬂ:|r|rwa90| nt)

ceeded The total addition time Iwa8 GIBs. A clear, viscous, Yo ow —

é% 55;57’ T 'ég; Gre was melted at 50° C (completoly Haid)neh RO (2399, 1 .66m) was added and the
ARNEE xgxre r iated BIGEEBANRLE. The Feﬂamdr{cg h_[s] 98°C~100°C. The mixture 29. 8
epir gt G g e =
TI rmedlby 21bRY 1 97 a e8lirred In a
i E‘H“P(??%Qé ture gropvm se to control the

exot her g
hrsB < ﬁgggfh a:at 5s 41 Flwas not exceeded. The total addition tine
ekt ed @h:[err]rzggu ; %ez ow - green sol uti on was obtai ned. Th ' vas >
the m Xiu e \A/aSSG:Ur?ﬁeEtﬁq y fluid) and [err] (2399, 1. 66r’r')lwasea£indxziure e
lerr]- e Tres i r heated to [err]. The m xture refluxed f o4, 2nd

Hot o 1 alTANGS vaéh%n?fu{e was then vacuum stripped at 130 C:/5nmor e &
pad. amDN%ﬁned2%9 ) Letfrﬁd over 10g di atonaceous filter aid oﬁga Tre

at lanp. 2162g (97.3% red liquid was obtalnngtgo

Anal
kil )_/SI S 15 6.77/7.17 S = 11.52/11. 85- 11 92 N =
-iirer flaSk g 1 % gQNélJ e aﬁ:;elzégé\ng (ot i ddh ﬁ&56' '
f dded 1 0 , (oltaingd as u
mr sﬁjf\r gﬂ : r?m - 4b§‘ 1) %ﬁd {oluorecR05g). (The} u':2_|_ (m @d% @tél%ﬁw R
[er’; r] eﬂ“)\mas ladded.(Thp temperatzggagmm al IT% law 40285hk. The
The ad i, dﬂdbwwhﬂwfehperature wa é% d hais m xture,
was sl hggb 89 d&iﬁgy ﬂ'dimqutodlLﬁ;tTh%TeBW E@i%i‘“ ”&ﬁ whieH wad ajésdr | .

7R RIWOX( The r asFlased © 781G 19 HeP EGAIB° fc| UI d %No whi qu?l‘ \(/)vg_gCt

ad(:!e at81°C. The reac’uon temperature was maintained at between abou
: The H:S addition was discontinued after 4 hours. The mixture was then heated to 130° and purged

- with N2 at 1 SCF/r. After holding this mixture at 130° for one —half hour, the product was vacuum stripped
at 130°C and 5-10 mm Hg to remove the waste and toluene. The reaction product was then purified by

. 3p filtering through 100g of diatomaceous filter aid with heating.

Yield: 980g, 50% of theovetical
Analysis:
TAN = 46.7/57
. Mo = 108
g5, N= 3.213.27
TBN = 36.1/329
S= 13.12/13.35—-14.14

Cu Strip: 2¢c (3 hrs.)

40 EXAMPLE v
in this example, the same procedure is followed as described in Example 1. Only for this example,
WO3(1044g) is substituted for the MoOa.

| 45 - EXAMPLE V

For this example, the procedure of Example Il is followed. However, N - butylamine (483g) is substituted

for the oleylamine.
The compositions according to the present invention, which specific species are illustrated in the above

50 . examples, are versatile additives for functional fluids including jubricants. The compositions of the present
invention have been found to be useful additives for improving anti~wear properties, anti — oxidant

properties, extreme pressure properties and friction modifying propertnes of lubricant compositions. Also, the

compositions of the present invention may find use in other functional fluids including fuel compositions,

; automatic transmission fluids, hydraulic fluids and metal working fiuids.
. 66 The composition of the present invention may be formulated with a functional fluid by the direct

-blending of the composition to the particular functional fluid, e.g-, jubricant composition, or it may be
formulated with the functional fluid in the form of a concentrate. Such a concentrate may be prepared by
~adding 1% to about 99% by weight of the composition of the present invention to a substantially inert,

10



[err] (288g, 2m. The mixture was heated t'o [err] and [err] added at

' 7SCF/m “An exot herm was observed at 81 * C. The reaction tenperature was
mat nt ai ned at between about [errkpdudalsgg By- The H2S addition was

di scontinued after 4 hours. The mxture was then heated to 130 and purged
with N2 at 1 SCF/ hr. After holding this mixture at 130" for one - half
hour, t ermaliyoiduia torgalie diuRALLH Bahiht suptp &Cbenienb,Qbliiche,adEnd) pdifdlstiffnkfhttiaPmingraivite t he
wast e armthylbaeglyeot enonohiethyt atisee bii thaliker oduct was then purified by 30 filtering

t v ough 100w cofnpaitiansoofeioe pressnf inventian ferrailatad twith tteagarticglar fficidndt fluid mayd 8@ain 50%
of : t heorothei aiditivesraad ghomistrieT sudh:as dispersa@s, DHG7ankib oxidants, and 1@ lige. $Ech otheNadditives

3. 21/ 8. 27d FRNistries include far/e3ampte, Jetergents and disp@rsants] gf3he3 &shtproduping or Sshigsp type, 2¢
(3' hr s. yomggion Exgrgpaxidatioy- jnhibifing ageaiza R @oint pepressing: agantsc awrlipny gxteme PIesied as
descri bé?%"@(a’#ﬁl"@'ﬁ andgafi y/foprp agents; °é9<8 I%"i;;gélai’l hf"‘!ﬁ(ﬂ@%ﬂ ifully dagegibac yt ed
f or thed’[‘l’ & i °3ﬂ ’Bﬁﬁ '@tV°F§J§41t°Fﬁ %81 is
foll owe

945 to Ka Ny qf thi rogclf%Ft
The cBrpasld? vg'" o P%P@aﬂéu 4530 j e Ee%ocsrﬂms o i o
SIHONS O e% l USty;
On

are: 'll SE: l'o mva rr‘;es:)s(c:: arz §row I ea I|
fbvtct ] o§ound R ofving amgie S o %m G B Runéarngv o (il

i'nvent i @p waigite been ound to e use ditives
propegti eSTabl@ﬂtsbts -ouOhé FARs fl%pﬁﬁfh% 'trﬁsoomS&In& %ﬂ@mﬂﬁlﬂ.&&lﬂ fhe [3aRdefd btmm‘é
fricti oseopenéeympgegr.operties of Tubricant conpositions. Al so,

conposi ti Oome pRkceduRSiolPWeEBNthis tedvidlbvs:on may find use in ot her funct [ onal

f 1 ui ds i ncthistiestgprbdé@ire GO BRWYRGd toOsRIuate iHeONIGH toMmpératamd peHarMmaB df lebgitS oils. The

hydr aul ipgncipaiudbibstiva ngitorppddate siiGhikkeniag felsulting SromDoidation. Sbly@enemiiP,aepldcing ISeqfendehe

pr gspaat MGheisnavaloatessiugigd @arhigh and Iwatrestiaraatdriltica of metortdlonal fl uid by the direct

bl endi ng ofhetta®l relewap de ifieid oservice where pnpinei dosigmrand eac tsage diavef praduged digher, oit

| ubr i carRmpeEiyRsAnd iresuitant paspy ofnqilythipkeningr e [peablenh hasthieen pasravalert by dailer tovingd d i n
the for rﬁ’P‘t’ﬁ' 80"5%'@95499?38?'@3 95%?&%" eontse) devings pngk extendegl high seﬁeésawwnﬁ' oVERIRli ng 1%

t 0. about ? "2 herfy E’GYPp‘E?@Y‘t‘% ¥ irpfetedyocker @%’é’ﬁt“s?%f%ﬁf {Drtost grog
subst%nt"ﬂ‘eét'rsf f?é?‘& the) '"D segyonep. £9100%sglyqsh cqplaptyig)ne °F i ?ﬁ;? Higk epgine, ent
or : sol vé’ E?é T aiw ou %}*’U‘@ﬂé‘“mmﬂﬁﬂ"*’dﬁéﬂﬁo r*]’aﬁ?ﬂ ' t9PREER)

oi | et on | em?'snhXt 10f tBn at Q&Otrhrg wlit a m muu% tgs?% ﬁ ff ép frm.' %rso{'h t he
pr esent té ‘1& Qeu

5 holS uldA'2 éJ?b sa{b‘ﬁu, Q. td f% igh

it
S rﬁ*ﬁ% m Pt T bras -

for examgpbsh at h8UET©ABHF) aiNchesl iSRSrAREL S Of the ash - pro ucing or ashless
type, cor rashoshivs are?sbhinge b.dma bigit —hour BN bdaiplels Iagu R ihis Bata ROVEs dRpiBtied AERIRAST NY
agent s, vistosity inctéase QarbusNFinddRcRRES Al BP59%6 GSHdEIty, incPabdineaslired ki 402 €1(F048F) Gt A hdurs

f oam sgaendliswed] AreistBe 64 Freir st Giusi becdmpierd.Cihe Bhgidsr sidge dtireintbittlis/a skt ek and
di $cl 0seod pistor skiB: vaiiisb @ miinithion of R, Bkieddihdhd CRC @St eating &ysBm. Pat ent No. 4, 289, 635
to: Schroeck; and U.S. Patent No. 4,266,945 to Karn, which patents were
cited.in the state of the art sect | OFTABEE It hi speci fication.

“ - |COMPONENTS ' LUBRICANT| B
: EXAMPLE A
Base Oil : 86.568 |84.61
Product of Example | --- 2.0
45 |Reaction Product of Malsic Anhydride — Styrene Copolymer with Alcohol and Amine a2 .08
Hydrogenated styrene Isoprene Non ~ dispersant Viscosity Improver 9.0 9.0
2,5 — Bis(tert ~ octyldithio) thiadiazole A A
Alkylated Aryl Amine 42 42
Sulfurized Olefin 1.275 1.275
50  |Polybutenyl Succinic Anhydride ~ ethylene Polyamine Reaction Product 1.70 1.70
Basic Magnesium Petroleum Sulfonate 81 81
Silicon Antifoamant 007 005
Oldsmobile Sequence D Test
s5 |Lubricant A — The viscosity increase is t00 viscous to measure (control)
Lubricant B — % viscosity increase is 73
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10 "To further illustrate various furictional” fluid conpositions,
specifically lubricant conpositions, conprising the conpositions of the
present invention the foll ow gp o ddasders | ve exanples are provided. It is
again pointed out that the faollow ng exanples are provided for illustrative
purposes only and are not to place any limtation on the scope of the

i nvent i thlevhtetscout rastits of taslingithe campoungtof EXANPLENN foh extrena ipressurerpropertiest Theand

per c&gsuliffersthe, ML @tavoer '“ee_l gecording 1o, {hp @ropedyges scee(singte ASTM S 83 &7 dr t est i ng
the oahae e stgrd 00 PR teshe standard OLDSMOBI LE SEQUENCE |11 D TEST.
The procedure followed for this t é\%%ﬁllows This test procedure is

dedi gned to evaluate the high tenp L lr e performance of engine oils. The
principal_objective is to produce oil thickening resulting from oxjdation.
Seque PONERTS epl aci ng Sequence 20 111C, al so eval uat ExXAMPLEIge, véarni sh
and ar characteristics of nmobtor oils. The test re|®EBCENDOBY WEIGHTs¢r vi ce
whgr €] engi ne design and car usage have produced hi gher @I'T fenpgrat pres and

resul ant. oo J\-E nl | thi olcani o Thn nr nhl FoVasl hac aon rxn_n vt ad
9 MIII. \I“J\/\) rmroiTveTnT I_I’U rJ A~ | TTIAJY T o olnld y

8 vver- @%nsum n ac&gsgo%rllsesf eni ss| or?4@nt }olvg‘f&é\‘;l fes and
o Ch th
l;flz g\gﬁ;gﬁc'g"cg VRS b arhy P L [ &%e 115 Qes{ are 25
| n the 111D sequence. A 100% gl ycp oftﬁ?l a bded

Coo

becau gw%ggn S0 rcglpa Jr@{y IMdlEI?ﬂﬁ LrU?:ﬁ%ate Dth e?
tenp lp@,gwtgféxgm |,nt a| ne er % ol nperature|at pgrr| The
laBtofhiadi aomg@t,a,mo,at 100 BHP at 3000 rpm w tho_ﬂ, mam nym t ept

Iengt%ﬁ—ﬁﬁ—hwrr—*he—&eﬁ-re—&-em—n&%—ed—\mcﬁ%he otV F. a..sws nor e
t hagd ounces | ow at any of the eight-hour oil chefk ;ﬁg When

tests| are concl uded before 64 hours because of |ow DI| 5Fve 5§ g Dw 0i |
| evell-has generally resulted fromhang - up of the pa\/l DX edloil

t hr oUGAE @ 100Re engine and inability to drain down tp tH#¥ oi p4sy at |t he
[egr] OIT Check tTenperature. VIiscOSItIes are obtained on tne ergnt -hour

Oi I sanmhigndittbnfidntas béinSiestbét &l ikt with RiQbrcs & Qhtail BrofoRbd enftbodfidist Y

| NCT @rafeds, HAES Skile@ HOth& Brt WMbbBrecidle habV&ids Thahgbd, Ynobifikalichd 2fd Safilofcantbe[ €1 I' |
at  4Chabethein3kithbut departngedm thebirlt DL thvéHlitd. FoesdmpblSdiffelnt GasEIuRE BEn théhe
engi pefebrod cpges ) Euirth hBidinkbovée may Ik RbPliddbleOds & chs@jaehcp iof Vadiation inf the winbadesh a
mani 0ok, bipe Of dngina Se the dike. It IcintEitied Nibgretore) that ithegin@yioh dalimifediBinfy ty tieCleBitaNENT S

L UBRR@/AMIMs wiBhEOIONPLE A Base QO |

86. 568 84. 61 Product of Exanple |

2.0 #pimsReaction Product of Maleic Anhydride - Styrene Copol yner with

Al cohol and Am ne 12 .08 Hydrogenated styrene |soprene Non - dispersant

Vi%cdsi fgomepypcefdhe formula g o 9.0 2,5 - Bis(tert - octyidithio)

t hi adi azol e .1 .1 Al kylated Aryl Am ne
.42 .42 Sul f r|zed Aefin

1 215 1.275 5 Eol ybutenyﬂ Succl ni § Anhyd¥ide - ethyl ene Pol yam ne
Ré3ction Product DNR— Q170 ' I\@gg si um Pet rqligum Sul f onat e

. 8 .81 Sil} cgn~Anti f oamant

. 007 . 005 Awsnpbil e Sequence 1) D=Test +ubricant A - The viscosity
increase is too viscous to measure (control) Lubficant B - %viscosity
increase is 73

45 wherein R; and Rz are independently the same or different and are selected from H and hydrocarby!

with the proviso that at least one of R1 and Rz is H for at least one of the thiocarbamate groups, and at
ieast one of Ry or R is hydrocarbyl for each of the thiocarbamate groups, M is Mo or W, XisOor S, b
is at least 1, a is at least 1 depending on the oxidation state of M, ¢ is at least 1 depending on the
oxidation state of M and d is 0 or at ieast 1 depending on the oxidation state of M.

2. The compound according to claim 1, wherein M is Mo, X is S, R; is hydrocarbyt of 1 to 750 carbon
atoms, Rz is hydrogen, ais1or2, bist1or2,cis2anddisOifaandbare 1anddis2ifaandb
are 2.

55 3. The compound according to claim 1, wherein M is Mo, X is S, Ry is oleyl, Rz is hydrogen, ais 1, b is
1,cis2anddis 0.
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EP' 0204388 Bl Table Il Sets out results of testing the conpound of EXAMPLE
11'éfo'r_j extrene pressure properties. The results for the MHL data were

obt ai ned according to the procgshisegs 3Gy di ng to ASTM D - 2783 - 87 (4 -
ball) and the standard SAE at 1000 rpmtest. 5 .
TABLE [l COVPONENTS

EXAIVPLE Hralfid’ ElS6is bt r&\ﬂté/\ﬁlt&tﬂa thé Oompound of EXAMPLE Il for exireme pressure properties. The

C ' . results for BreNftticdatd weDb bistained according to the procedures according to ASTM D~2783~87 (4-
94 20 ball) andb sEpddRd 8AF al0A0Ppodestt of Mal ei ¢ anhydri de copol yner with
al cohol and amine 0. 40 0. 40 Pol yl sobut enyl succinic anhydride -

et hyd ene pol yani ne reacti on product TABSE#0 0.60 Sul furized i sobutene
3.5 . 3.5 Silicone antifoarn _

0. 005" [compONENYS Amine - neutralized phosphate ester]ol TexAMPEEAl Ky
di al kyl{phosphor odit hi oat e 1.20 Product of Exanpl e |(PERCENT BY WEIGHT)
1. 20 Di mer capt ot hi adi zaol e based i nhi bitor : C 5

0. 1¢° Q.10 MH
126- - [MineralX®® 315 400 55. 56 58. 68 SAE [ £rrg42000p 94.20
43/ Reaction $rodg® o Maldicanhirside copelimmérovith Blscholaee amidescr | be®4tind| i | 04t r At ed
wi t h r gPabrisshdenyt yceinic anhydideyr eiviane elvaavinsserciamioduather pof 96& hope SR 11 pd in
t he ,ar t|Sulpnized lsphyiesei at e t hat vari ous changes, nodifi ¢at 3ns hnd35
subst i t|fliopmant ?m be made therein without departing {rdf%he| sf4%Pt pf the
i nvent i ‘;9 ?SQhat%l?sﬁ’ g hprpoxyalkyl FB@V'UPH@PW'WQ%‘* he'#t ef brred rahges
set for rﬂ Yk E{e appl i cabl e as a consequgnc f /aré'%gioﬁs I n

t he oil Rgreapto Easg?@)) bt engine or the like | i_&‘fnt bnde

th%ef MUL that the i nvention be linited only by thejscdfe of tme® cl hins
whi ch flollow. dainms 35 1. A conpound of the fornulal[eBty aj45400 pherein
[err] dnd R2 are independently the same or different|arf§58re| si888tefl from
H and t'ygg@qaw)yl wth the prow so that at [east one]of 4a2rr alag} RQ is H

for at aL%‘ast Gﬂe of—t-he—th ccar bafet-e—gHoups—ane—at .Least x uth r] or
[ere] i ﬂg fore des ' '(? th| oc rbamate rou
is 0o

. ap | ti an
state E‘L orein fro g |vent| g %i l% %%riﬁaﬂﬁ@ dis
0 or Chrelf aeate 5 ﬁ s in a;rpound
accgy dinig Sf eﬁéiﬁg lﬁb thi édS th hhﬁh r nlnﬁe hQQﬁJ
750 cap g,gimg KR folid?e |s dr ogen, s 1 or 2, 2, Cis s

0if aand b are 1 and d |s 2if a and b are 2. 55 3 The,conpound
accordeagmg 0 claim1l, wherein Mis Mo, Xis S, [err] is oleyl, [err] is
hydrogen, ais 1, bis 1, cis. 2 and d is O.

: 3 1. Acompound of the formula

| Rl X m |
N N N— g-—- /o 1)’
40 _ 'R/I S .bocs (1)

. 46 wherein Ry and Rz are independently the same or different and are selected from H and hydrocarbyl
with the proviso that at least one of Ry and Rz is H for at ieast one of the thiocarbamate groups, and at
loast one of Ry or Rz is hydrocarbyl for each of the thiocarbamate groups, Mis Mo or W, XisOor S, b
is at least 1, a is at least 1 depsnding on the oxidation state of M, ¢ is at least 1 depending on the

; oxidation state of M and d is O or at least 1 depending on the oxidation state of M.

' 50

: 2. The compound according to claim 1, wherein M is Mo, X is S, Ry is hydrocarbyl of 1 to 750 carbon

- atoms, Rz is hydrogen, ais1or2,bis1or2,cis2anddisOifaandbare1anddis2ifaandb

are 2.

' 85 3. The compound according to claim 1, wherein M is Mo, X is S, Ry is oleyl, Rz is hydrogen, ais 1, b is
-i - 1,cis2anddis 0.

k O AR
* [ L M L] *



12 “ERP 0 294 388 Bl Table Il sets out results of testing the conmpound of
EXAIVPLE Il for extrenme pressure properties. The results for the MHL data
wer e obtained according to the pgpgeshdrsag gaccording to ASTM D -2783 -87 (4-
ball) and the standard SAE at 1000 rpmtest. TABLE Il COVPONENTS

EXANPLE # (PERCENT BY WEI GHT) 10

C: 4. Thd:cdvlpm&ﬂabcofdldgsto claim 1, wherein M is Mo, X is S, Fh is oleyl, Rz is hydrogen, ais 2, b is
94. 20 - 1.34s 2@ndRe@dt i on Product of Mal ei ¢ anhydri de copol yner with
al cohel and amine 0.40 0. 40 Pal yi sobut enyl succinic anhydride -

et hyl ené>- paheeempeind seaetsina dhclgiinddeterein 1 isgdo, X3 &0 Uil R isduidrbasniaie @rtels 1,
3.5 ¢ °§‘5a"5!519§1 ‘i cone anti foam .
0. 605 005 Am ne - neutralized phosphate ester of tydrox yal kyl

di al kyl g Wa ing to any ulcte Syyhereipsaig) campound comprises oil - soluble
O G o M o e R o
0.10

i :2)) ? 10 7. %eg Md itt:;:’;irt(:’mg }? fialus gglg %Eeran:\ :%dh %%ﬁb 5 Aﬁ. on E:g % ls’:;:zr
. (i u
Wi T ef er gTiier bifyiGRoh ya«fngaunf‘s‘ff e i Bt fn et

the art will appreciate that various changes, nDdlflcatlons and

subst st W, | AREmERIodEOMPRASIRY & MBEURS &t th doRpblind AEddRdirg! 1B Enyf drid1or EikifMs IP2 bi 4 ardifa t he
i nvent i on. thivovea 6ptAsBINRila: di fferent rati os other than the preferred ranges
.set forth herei nabove nmay be applicable as a consequence of variations in
the oil base 30 stock, type of engine or the like. It is intended,
therefore, that the invent b IlrnR§d only by the sc of the clains
whikgheof ol | ow. O ai s §5__;LN o_u.nc&af_tﬁeforrrula[e 45 wher ei n
-[err] and [err] are |naependently the sanme ®r different and are sel ected
from H and hydrocarbyl with the prOVISO t hat at Ieast one of [err] and R2

is'Hfor at | east one of the thiocarbamate rou and at | east one
[ er r] el Rhgrel " ?’?)‘g'f’eﬂ%‘?e"%‘% same qriffe g““lﬁ‘ ‘gr" gﬁ’by'l\n"ﬁ“@% or
gt e [s jhydragen | ag p?é%l? SPENIeAtY 1R SHWE @at i on

WX Fs owgﬁ 55

state of Creqtg Py ég?' depend| ng on the oxidation state of Mand d |s
0 t t

Ceor ot e ks Igap, @9& %ﬂ; Rga %?%oagakﬁ Hmebos™)- Sonnld GiobRHPH
750 cgrbon at ons, oge ai sor2 bisl or2,cis2anddis 0 |faandbare1

anddi s2i foaara,ﬁ;eeserf& p.’%parﬁé the SomgddRd mﬁcélaﬁ&ﬁ?%ﬁh Pibcds® comgrisg®t 1, wherein M
s, lVb | S () rohdBihg &t 1baBt &M Phimary G bf thé fofiid RINA, wibrdiSR Js hyBrobafbyl with a CS»
; or COS source reagent and;
{B) reacting the product of (A} with a molybdenum or tungsten contammg compound.
36
" 11. A compound of the formula:

. v o I E ] f (11)
3 N C s M
e o J ol
2 2 ©
45 wherein Ry and Rz are independently the same or different and are selected from H and hydrocarbyl

with the proviso that at ieast one of Ry and Rz is H for at least one of the thiocarbamate groups, and at
least one of Ry and Rz is hydrocarbyl for each of the thiocarbamate groups, and M is Mo or W.

12. A compound of the formula:

50
R X 7 - 0
| l\N (||: 5 ’/’—D,; (IV)
55 R/' : ,- 51na
_ 'R, -,

1 AR PO 0
: * [ L N S *



1, ¢i s2anddi s0. - EP 0. 294 388 Bl 4 The"-conpound ‘according to claim 1,
whereiin Mis Mo, Xis S, [err] is oleyl, R2is hydrogen, ais 2, bis 1, c
isil and d is 1. 5. The conpoun ?cﬁgr } to claim1, wherein Mis M), X
is O, [err] is oleyl, [err] is %{7 rogeafr%?m; is 2 bisl 6 cis 1

anddi sl . 6. The conpound according to any one of clains 1 to 5 wherein
said conpebesin 8o RS a® iribpendentpthe lshre o difpenears aod seisgied from Ifpandmgdrdediyned by
Formul a | witd e pibvisd thet at ap ooedk Raae & ¢ bhipr ttdeast anovf the thidearbanate gredpd, apbliajomer

i s -obt ai niedstloge o grdfads hysirocarbyl dor sedhf ofi thedlioriadiamate groupsag israt leagt 2hX &P or S

unsat ur at el MistMo ¢r'W.sai d hydrocarbyl group to forma sulfide or polysulfide
| i nk&ge Wi th the hydrocarbyl group of a second nolecule of the netal
conpountd dbg saneaund\pf eitherah claime? aE’HP 12ovheeein Risthydrensrbybaoptgining analkyt greuppf 1 to

cont ai ni nGPH3e alpds prrasliwhef 81, 790 caoPR P} e. 15 8. A conposition conprising
a m xture_of the coppqu ccordin o any one of clainms 1, 2 or 4 and a

t hi 'ogore '3\’°?°ﬂ1§’°‘f"8r°ﬂﬁ "Hgg'[@?ﬂ"%segﬁ'ﬁ‘n [err] and [err] are independently
the Ssa iffer . e rogen or hydrocarbyl with the 26

pr.ovi s_or%t Eé?ggPL "ggg%‘a'%ﬁgoope{o@i{u% or [err] is hydrogen and [err] and [err]
are/i ndependently the same or different and are hydrocarbyl. 9 The

conposi tfi oqn according tq claim8 wherein said conposition npri ses

oi | - gol bllh{l [ goms}fs of | sai d nﬁtojbsc&nﬁlbun defXned by Rgrful.a (1). 30 10.
A procegs for Nprepat+rgs mgound ac ¢pr-dfgg—t arMm 1, i CRyjpr ocess
conpri s¢s: '(ﬁ) reacting | east ORepfimary amine of e fprmula R - NH2
wher ei n|R™12s hydrocarbyl™with a [erls] or source reagglzt and; (B)

—+

reacting the product of (A) wth a nolybdenum or tungsten containing
conmpound. 35 11. A conpound of the formula: [err] 45 wherein [err] and
[eg;rQr ar e wheneie Beanddat Myand XK aredagame defised helaioni2. and are sel ected from H and

hydrocarbyl with the proviso that at |east one of [err] and [err] is Hfor
at | easté- 4rremelex OREISNG ocar bamat e groups, and at |east one of [err] and
[err] is hyd siigrsypf heormuleeh of the thi ocarbamate groups, and Mis M or
W 12 A conpound of the formula: [err] EP O 294 388 81 wherein [err]
and [err] are independe’ntl;i t he same pr different and are selected fromH
and hydrocarbyl wth the phévi sg t hat{%at | east one of [ewr] a@nd[err] is H
for; at | east one of tR NoearBarat & greuhg, and at |east one or [err] or
[err], is hydrocarbyl Tor each of the thiocarbamate groups, n is at |east
2, Xis 0Oor Sand Mis M or W

'Rl X o
: ~N o Ms
3 N O ST “la v
k’{40 ' wherein Rs and Rs are independently the same or different and are hydrogen or hydrocarbyl with

the proviso that at least one of Rz or Rsis hydrogen and are Ry and Rs independently the same or

different and are hydrocarbyl, Ry and Rz are independently the same or different and are selected

from H and hydrocarbyl with the proviso that at least one of Ry or R is H for at least one of the

. “thiocarbamate groups, and at least one or Ry or Rz is hydrocarbyl for each of the thiocarbamate
45 groups, n is at least 2, X is 0 or S and M is Mo or W.

17. The complex of claim 16 wherein R: is hydrocarby! containing an alkyl group of 1 to 750 carbon atoms
or aralkyl of 8 to 750 carbon atoms

-1 80 18. The complex of claim 17, wherein Ry is oleyl.
19. The complex according to claim 17, which further comprises sulfurized olefin.

i 20. An additive for improving the antiwear properties, antioxidant properties, extreme pressure properties
- and friction modifying properties of lubricant compositions comprising the compound of claim 1.

21 A concentrate comprising a diluent or solvent and 1% to 99% by weight of the additive of claim 20.

" A 0B
) * [4 L N N *
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13 The corrpound of elther of clai s 1 1" and 12 wherein R is hydr ocar byI
cont ai'ning an al kyl -group of 1 to 750 car bon atons or aral kyl of 8 to 750
carbon atons. 14. The -conpound ofggeh @ pherein [err] is oleyl. 10 15.
The conmpound of claim 12. of the forrru ~[err] wherein [err] and-[err] M.
'and X are the same defined in claim12. 16. A conpl ex conprising (A a

t hiour ea2fA tubdrafitocompbsition 2bmprizing J]a Mflor amount oMaduigicating el mhd amdnoy @moynt af the
Inc@ependentdoylpmﬂtengfm or different and are hydrogen or hydrocarbyl with
the proviso that at |east one of [err] or [err] is hydrogen and are R4 and
[err] i na%p%ﬂ’dbmpys“!‘!né:"@amgcﬁ mgliorf grequatnel aafyel and @ miperr amosptiafithe ¢astppqndaid
[err] fare’ MGE'Q’&?T(!'éh?']e;PfF'ﬂ@séhﬁﬁ%W different and are sel ected fromH and
hydrocar %; W th the prowso that at |east one of [err] or [err] is Hfor

| east 2 °‘f Qs a§ Fadiyasferdu g‘g'ldsa?me:%'% %t one or Jerr]
hvdi b ls?st r ar y gf 2 Or C rsth ggen{,lfrgi |
|2$ X5 0 o &ﬁ*&w i gt BT Ko s é%f%"p%g"qe?“

hydrocar byl containing an aI kyI group of 1 to 750 carbon atons or aral kyl
of 78 to 750 carbon at rrg% The conpl ex.of claim 17, wherein [err] is
olayl . 19. The conpl TeyC d| ng t% cl ai whi ch{further mpri ses
sulfurized olefin.- 2d. An ad N t+veCf e+ i b'@c$3 anti weal” properti es,
anti oxs dant propertigs, }F reme pressure |prQperties}ss and friction
nodi fyi ng properties 2ibri cant conpo S co | 8i ng the conpound of
claim1. 21. A concentrate conprising a diluent or solvent and 1% to 99% by
“wei:ght of the additive of claim 20. EP 0 294 388 Bl 22. A l|ubricant
con:posi ti on eberpin Rs aRecareringapendantty v samb oediffepdnt arciae selpcted frona Handhydrasarbyl
Lntze of t heitle theposise thelret tekstohadffi Jor R2 8 HAfof atdbasteneysb the tthiasarbaraaiperoupsagd a
ITB.] or anpunt ablpashorfee I anBe i hidrerarbyliproraeh ofdiie thinearkapaio @pyes: dt is Hlo or W. Xddfip| ex
of @any- one of &/kiE@kleast 1, alis ajpast § deppndingroncthmpyisiatind stpieg! M. casatipistdrgpendpe f or
functional f PuiheSxigetipy giele of Wi g7 d s Kor atrleastcldepenging op g oYeaiPmstrte BiNonar y ami ne
reacted with a CS2 or COS source reagent, and (B) the product of (A)
react &4 W‘PW’%’pﬂfﬂhﬁbdenum or tungsten - containing conposition conprising:
10 [err] r.eln [ nd R2 are |ndependently the sanme or different and
are sel e(1:}tl\}§’e " Sr#qeﬁ F%{@g‘hydrocar byl 20 with the proviso that at |east
one of [err] or R2 is Hfor at |east one of the thiocarbamate groups, and
at |leggt one of [err] or R2 is hydrocarbyl for each of the thiocarbamate
groups, Mis Mo or W XRiS O or S, byisfat leagt 1, ais at least 1
dependi ng on the oxidation at fof d_'ib[soaé | east 1 degf?di ng on the
‘oxidation state of M gnd g/l 0Oor a ependi ng o
-state of M 25 Patent gnfsr Uche 1. Verl ndung re For mel
o 385 .

he oxi dati on

in der die Reste Ry und Rz unabhingig voneinander gleich oder verschieden sind und Wasserstoff ~
: _ atome oder Kohlenwasserstoffreste bedeuten, mit der MaBgabe, daB8 mindestens einer der Reste Ry
\&j und Rz ein Wasserstoffatom in mindestens einem der Thiocarbamatreste ist, und daB mindestens einer
40 der Reste Ry oder R: ein Kohlenwasserstofirest in jedem der Thiocarbamaireste ist, M Mo oder W
bedeutet, X O oder S ist, b mindestens 1 ist, a, abhéngig von der Oxidationsstufe von M, mindestens 1
ist, ¢, abhéingig von der Oxidationsstufe von M, mindestens 1 ist und d, abh&ngig von der Oxidations -

stufe von M, 0 oder mindestens 1 ist.

45 2. Verbindung gem3B Anspruch 1, wobei M Mo ist, X S bedsutet, R sinen Kohlenwasserstoffrest mit 1
bis 750 Kohlenstoffatomen darstellt, R> ein Wasserstoffatom ist, a 1 oder 2 ist, b 1 oder 2 ist, ¢ 2 ist
und d O ist, falis a und b 1 sind und d 2 ist, falls a und b 2 sind.

3. Verbindung gemé&B Anspruch 1, wobei M Mo ist, X S bedeutet, Ry einen Oleylrest darstellt, Rz ein
50 Wasserstoffatom bedeutst, a 1 ist, b 1 ist, ¢ 2 ist und d 0 ist.

4. Verbindung gem#B Anspruch 1, wobei M Mo ist, X S bedeutet, Ry sinen Oleylrest darstellf, Rz ein
Wasserstoffaiom bedeutet, a 2ist, b 1 ist, ¢ T istund d 1 ist.

56 8. Verbmdung geméB Anspruch 1, wobei M Mo ist, X O bedeutet, Ry einen Oleylrest darstellt, Rz ein
' Wasserstoffaiom bedeutet, a 2 ist, b1 ist, ¢ 1 ist und d 1 ist.

-
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30R|N— oos o “ " (0l) 35 in der die Reste
R1iund R2 unabh~ nglg vonelnander gl ei ch oder verschi eden sind und
Wasserstoff - atone oder Kohl enig 564 S¢goB] r est e bedeuten, nmit der Maggabe,
daB nindestens el ner der Reste R und R2 ein Wasser stoffatom i n m ndest ens
el pem.der Thi ocar bamatreste ist, und daB ni ndestens einer 40 der Reste
R; : odes. RarhiidonglgeniEe mgarsisiesns HQfKriSMeHHS} ﬁdﬁhﬁnd&érbﬂﬁ@ng@ﬂﬁdﬁ@ﬂm;gm«adarst M
Mo oder \WumbaieURosal | défiflerted MerbBdingtumfadt. i ndestens 1 ist, a, abhtngig von der
Oxi.dat'i onsstufe von M nindestens 1 ist, c, abh~ngig von der

Oxi' dat 7orvesiingteg gamdB Rpsprrich 8.cwbeigas Qligomer cyretl dig Umsbipung gings Sahnefelenth@enddat i ons
- stufe vAmansvmit(pingr engeriitintnsSieliesdes Koblenwassrstofirestycynisr ildung oljenBdfidnegeruch 1,
wobel M Nislsdidbingung mip dem t Hohlenvssegsioffeopt eias) el Melpilisder [dush dig Formelifls 750
Kohl enst dfefinierisnetaljvertindung pder pipes,pnderpp, dm ffastissh pathalianans ethvieqissh wpgesttigtens s |
1 oder 2 M@?““'s@’hi""f‘g'f'dund doist, fallsaundb 1 sindundd 2 ist, falls

beddtt & i ‘%.em h%g?;s;%g his R R T

bedeut et , |st und d 0 ist. 4. Verbi ndung gemAl f
Agpr uch 1 vvobel MM ist, X S bedeutet, R einen Aeylrest darstelit, R2
ei-n V\asserstoffatombedemet a2'§t, b1list, c1llet undd 1 let. s5.

Ver ki ndung genmaB Anspruch 1, bel ist, X 0 bedeut )RI el nen
A eylrest darstell tR3'RZ'Er'ﬁ"\7\Esser§'t Tf§t‘om bedeutet, a Ist, blist, c1
ist und d 1 ist. ', 15 1 P~l~c~ IIIIILI * 11 1110

EP. 0 294 388 Bl 6. Verbindung genaBi irgendei nem der AnsprUche 1 -5, wobei
di &€ Ver biimderie BésieoBd urei R dnablgiogie vaneit@ierdgiichiodeli \@rsEideder lsind uatbWassbrstof €n
Vergm nduragpmmﬂdaf Kohlefiwasgersibifrestial baylegiemimit dn Magabé dB8s minglbsiéns cbiner @iriRgetad®s dur ch
di e Unsetademiys ein MassoBtoffeterh dst ueshdali s tupth Bie nabhéngig vonkinenter gisich edenarschieden
ungesattltgﬂéﬂh'@we#sbfefoﬁeseﬂ%I enwasserstoffrests unter Bildung einer Sulfid
- oder Pol ysul fidbindung nmt dem Kohl enwasserstoffrest eines zweiten

Mol ek UBs ZHSRM/BRyeeizing jogm errfenucr(P)woa@fq-%?l@?m'@?nsw"mfﬁ"%?'ﬁ. QfigerpRye aefedurad| nes
andéf en, diTeneti(}defniadan MatalhaRindungymiditeni sch ungesittigten Mol ekU s

Ver o Eié}uﬁgr “nds ngsﬁg@ SR VR e AEREE Mous i R PR e o

d_er For nef ens einem priméren Amin der ormelR NH_, wobei R ei en( De Ln der
di e Jeste C# dd%"h gdepaage[e gibng &l verschieden sind
und Wasser % 3 setzurig d8¥Pro RGTMRo3 of Wtk b.ﬁﬁ&ﬁwdemwmaunger '
Maggabe, m ndestens el ner der Reste Ra oder Rs ein Wasserstoffatomi st
und dab, Rﬁemnﬁrpaa,bhl ngi g vonei nander gl eich oder ver schi eden und

Kohl enwasserstoffreste sind. 9. Zusamensetzung gemaB Anspruch 8, wobei die
Zusasmenset zung 60l 6sli che A igonere der durch 25 die Fornel (1)
“definierten Metallwerbi ndung unfagt. 10. Verfahren zur Herstellung der

Ver. bi ndung genmaB AnBgyuch 1, ﬁwobei 1das @Ver f ahren fol gende Schritte unfalt:
-(A) Unset zung von |m ndejtens celnejoritg ren Amin der ForQef)R - NH2, wobei
' \_y«r,\en Kohl en - {, 4 _

Rz

in der dis Reste Ry und Rz unabhéngig voneinander gleich oder verschiedsn sind und Wasserstoff—
_ atome oder Kohlenwasserstoffreste bedeuten, mit der MaBgabe, daB mindestens einer der Reste Ry
C 45 und Rz ein Wasserstoffatom in mindestens einem der Thiocarbamatreste ist, und da mindestens einer
? der Reste Ry und Rz ein Kohlenwasserstoffrest in jedem der Thiocarbamaireste ist, und M Mo oder W
bedeutet.

“12. Verbindung der Formel

I "Rx\ %l{ 1 ﬁ‘ |
P . Neoemsces C SHHS] (IV)
R R2 2z o

o



'30 wasserstoffrest darstel lt, mit einem CS2 - oder COS - |iefernden
Agens und - (B) Unset zung des Produkts von (A) mt einer Ml ybdan oder
W[ f ram.ent hal t enden Ver bi ndung. dung der Formal 35 rR \N C}S
(11) in der die Reste Rl und Eﬁgbzﬁ?%gél)g?vonel nander gl ei ch oder

ver schi eden sind und V\asserstoff - atone oder Kohl enwasserstoffreste

bedeut en, inider die ResviaBgaixkR, ombBhanyig deinemisr gibicresdod esrschiadsh ainfR undl Wasserstotind R2
ein V\assers@mn‘ frat iSatlenwasserstolftestecibsiowden; enth dbe MaAdabe ciad pdniiastens iner dstResterRl daB
m .ndest ensoder Regin Wessoisfiaiem RimindestenedinemvekKbiidcerhamatresie st widf dal sindpstens ederm der
Thi ocar bandsr Resie Br ingk Rz aimiéphlenwassasgiasirest/in indere gercThiocarpamatyestehistn ol mingestens 2[%br nel
SO E'RI N_&OogerSundMMoodeeredeutet . (1V) 554 _

| A2~~~~~ 611!l ~ 111 1111111l 294 388 Bl in der die Reste Rl und R2
unabh nd?\g"%?@f’%ﬁﬁd‘@?ﬂ %F’c‘l’i’ebb"ef"°%?‘§t’3?ﬂ Kehlopwaspariofirash eRialiend, einep Alkylrest, ¢ e
und Kohl engé %B'Fsﬁsgf'@'é yagserRtnfataPeh °d%°f"°ﬂe°r’a'Wﬁ?s§é'Btes 0ig, BP0 eftpostofiaiomen, ey
der Reste Her R2 ein V\asserstoffatom i n m ndestens ei nem der

Thi ocar te | da der Reste R und R2 ein
Kehl enwggggr S1orY "s ucﬂqu, e'" {)'8@3?@3%&{9} este ist, n mndestens 2

s 5 Vertin "An q '\48 @Ior W bedeutet. 13. Verb| ndung der
AnsprOche 1{ cgloé)% é’t elzwé{ e'lr nen Kohl enwasserstoffrest, enthaltend eonen
Al kylgest mt 1 bis 750 Kohl enwasser st of f at onen oder ei nen Aral kylrest mt
8 bis 750 Kohl enstoffatonen, darstellt. to 14. Verbi ndung vpn Anspruch 13,

wobei H md nen Oeylres bedeut es. 1D 'V r bi ndung von orjch 12 der

Formel J15 2N - 5- r{ [ \s\ll )

(V). inder R und %2 IVZ}mEFR ' ns rsu_'ﬁ"ﬁ"'d‘f'\' ert bind. (%% 18

Kogl)/l-ae , Renf assend (A) nen Thiehar nst of¥ der For nel 2 ~f~~~~~~ 4Rs R3-
(VM) und 35 Ri -~ \N C

S [IV) in demdie Reste Rs und Rs unabhangi g
vonei nande'Pdg'I%l%ﬁ“adﬂ)P“%W'lee{E‘ﬁ‘ 12idafipietdind\vasser - st of fat ome oder

Kohl envvasserstoffreste bedeuten, mt der MaBgabe, daB m ndestens ei ner der
Rest ¢?5  16. Komplex, umfassend i

{A) einen Thioharnstoff der Formsl

4 Rs
" N

Re (VI) und -

36
N G & mMs| (Iv)

Rz2 B § ~-n

in dem die Reste Rs und Rs unabhingig voneinander gleich oder verschieden sind und Wasser ~
stoffatome oder Kohlenwasserstoffreste bedeuten, mit der MaBgabe, daB mindestens einer der Reste
Rs oder Rs sin Wasserstoffatom ist, Ry und Rs unabhéngig vonsinander gleich oder verschieden
45 - und Kohlenwasserstoffreste sind, Ry und Rz unabhéingig voneinander gleich oder verschieden sind
und Wasserstoffatome und Kohlenwasserstofireste bedeuten, mit der MaBgabe, da8 mindestens
einer der Reste R1 und R: ein Wasserstoffatom in mindestens einem der Thiocarbamatreste ist, und
da mindestens einer der Reste Ry oder Rz ein Kohlenwasserstoffrest in jedem der Thiocarbama -

" treste ist, n mindestens 2 ist, X O oder S bedeutet und M Mo oder W ist.

17. Komplex nach Anspruch 18, wobei Ri einen Kohlenwasserstoffrest bedeutet, der einen Alkylrest mit 1
bis 750 Kohlenstoffatomen oder einen Aralkylrest mit 8 bis 750 Kohlenstoffatomen enthalt.

_ 18. Komplex nach Anspruch 17, wobei R: einen QOleylrest bedeutet.
&5
18. Komplex nach Anspruch 17, weicher auBerdem sulfuriertes Olefin umfast.

T YO



R3 oder” Rs. ein Wasserstoffatomist, Re und Rs unabhangi g vonei nander gleich .
oder verschieden 45 ' und Kohl envvasserstoffresto'si nd, Rl und R2
unabhf ngi g vonei nander gl ei ch QE0h 29F 588y eden sind und Wasser st of f at one
und Kohl enwasser st offreste bedeuten mt der Mal | gabe, daB m ndestens einer
der Reste R und R2 ‘ein V\asserstoffatom I n m ndestens ei nem der

Thi oc arhavitv a8 erbessbrungldal veiaBiaiiherteariden Bigeischaftenclasr ARixgidanséipenschettenRiibr ei n
Kohl enwatiehstanaksigensdhafion ynd ddamreliamgshividitizarerdiamdEigendchatien eon Sthmigrmiteinddist ens 2
i st, X O Vachindurtg vor dasptugh 1 umtassehdvb odor Wist. 50 17. Konpl ex nach Anspruch
16; wobei Ri- ei nen Kohl enwasserstoffrost bedeutet, der einen Alkylrest mt
1 bis #h0Kopgen¥abnanfessengt evnrerdinmungs o qqieh'-iﬁmsmwlrl@gﬂ bit 99 ol % T8y Additivs

Kohl ensth?’h’NBPFE‘ﬂ’@nt halt. 18. Konpl ex nach Anspruch 17, wobei Rl einen

A eylrest bedeutet. 65 19. Konplex nach Anspruch 17 welcher auBer dem

sul fur F%r @'gue@ﬂy Ilﬁwfﬁﬁq mm:g%gr?n Anteil eines Schmierdls und exnern_ggmg_elqg\~ﬁrgell~q_ei11111
HE1l 11T Famersetag qaph Ansprysh f - ;

29 4 38§3' © ensetzun nd einen rbBer n Antell eines renln tﬁts und elraan r‘Penngeren
Ei\genscha "gﬁ \é r?tqdo';%l, géissé%%ﬁa{scc a ‘3& &% ﬁﬁs % uckei genschaften
und depg, rﬁmm@sa&%h&a@ﬁa.ﬁmmn@[g t&naag@va.tés.ﬁm ermtteln, die

od C

Ver i ndUng (4 Gfind SRRy Sifdin, Imit!Bihéks lief6RHAG8A Agdns HEERBERA N HmBioR
Ver dE~nnungsnienwaéeisto k,glrﬁmm%mttel und 1 bis 99 Gew. % des Additivs nach

Anspruch 2@B) ddr. PrésuliNoR (A lirhgdlsetzt U SiseP RMOFLEIANAE \WEiRdnBeRiGRendB Bisamfbiie S
Schm er 6] s setnlg.a@itdsenger i ngeren Anteil der Zusamensetzung nach Anspruch 1.
10 23. Brennstof fzusammenset zung, unfassend einen gr6geren Anteil eines
Brennstoffs und ein geringeren Antejl der Ver bi ndung oder des Konpl exes

nach ei nem der AnspfBéke 11 1 oder {16. " 24. Vdrbi ndung, geeignet als
Additiv fU funktio eII Ll &djt et aus lpy) (A
m ndest ens el nem nem CSZ - odef @®CS - lilef erndenden” Agens

urrgesetzten pri mar e~ Kohl enwasser st offfarfn, und {B) dem Produkt von (A),
ungdset zt nmit e| ner Mol ybd| n odor V‘blfram ent hal t enden Zusarmen - setzung,

unfassend ; > der die
Fesle R %&m yﬁ%sr%w S "&@%}M{ e,

A2l by T NS s il Fﬁz af 0»9 @sss oﬁista" a&g@xf 3 asia.stm

m ndest ens pfl JI& W 8éde kQﬁﬂa ﬁeds% ist, &! idationsstufe von M, St €NS

el ner der Regisiers1 18l ,ab i§bdh dép RINRSHE LS 1, rﬁ.ﬁa%&tansl ist, G UHBHgig von
Thi ocar banagrr@ﬁaﬁmgsmfevd}(l oag}e,ﬁm(}éétb@dagtt et, X 0 oder Sist, b mndestens 1
i st, a, abhingig von der Oxi dati onsstufe von M ni ndest ens 1 I st, c,

abhaﬂghgvenanams Oxi dationsstufe von M m ndestens 1 ist, und d, abh~ngig
von der Oxi dati onsstufe von M 0 odor m ndestens 1 ist.
Composé de formule '

ST 40 "R X -l
| R . y 1
b ™ N— & —s}{—|M4,0_S (1)
/ J
R, 5 a

P45

ol Ry et Rz sont, indépendamment I'un de l'autre, identiques ou différents et sont choisis parmi H et
un groupe hydrocarbyle, avec pour condition qu'au moins un des groupes Ry et Rz soit H pour au
: moins F'un des groupes thiocarbamate et qu'au moins un des groupes Ry ou Rz soit un groupe
50 hydrocarbyle pour chacun des groupes thiocarbamate, M est Mo ou W, X est O ou S, b est au moins
: 1, a est au moins 1 et dépend de I'état d'oxydation de M, ¢ est au moins 1 et dépend de I'état
d'oxydation de M et d est 0 ou au moins 1 et dépend de 'oxydation de M.

2. Composé selon la revendication 1, dans lequel M est Mo, X est S, R; est un groupe hydrocarbyle de 1

55 - & 750 atomes de carbone, R, est I'hydrogéne, aest 1 ou2, best1ou2 cest2etdestOsiaetb
i sont1atdest2siaetbsont2

_—
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_36 Rev'endl catlons 1 Corrpos6 de formul e K4O

KL K: 2N- aC-Ebcsa 45 oD Rl et R2 sont,

i nd6pendam'rent | "un de |'autre, Eﬁ%“%ggpu différents et sont choisis
parm H et un groupe hydrocarbyl e, avec pour condition qu'au noins un des
-groupes Rl et R2 soit H pour au noins un des groupes thiocarbamate et qu' au
MDI'NS  Uns. dEsmpPse $pIars laRbvondicalih & Qiats lequeDMGEspPRI0, 0 est S, Rh el DORGUDY lolBylpCRar ost
chacun des lgaimgipesa éshil dost harest 2ot diéstelst Mo ou W X est 0 ou S. b est au
~nojins -1, a est au noins 1 et ddpend de |'etat d' oxydation de M c est au
noi:ns ‘1 %t Cdeprsh deloe fal revendicatioh bxdankalefiushMdRst MooX egt se Bt o8 uwpgrouge péyiedRalesbt
d~pend de !'M@wpmtﬂﬁh&d@slv! cast Iueeets's sel on | a revendication 1, dans .

|l oquel: M est Mp, X est S. Rl est un groupe hydrocarbyle de 1 i s5 a750
at ones GQ'F‘BHﬁéGb‘RE‘ 'é"?t‘d“"aﬂ?m? %'équeb""eﬁé‘t M9, % g5t 0. Ry ogicn grougs, °'2V'°'CR2e°§E 2
et ‘'d est O”Mdmﬁ M8 @ gt P b ost 1, c estyly °F‘ et d est 2 sl aet b sont 2.

1111111 1 1111 1 1111 : d sel

revenlfi &t | ﬁ'ﬂp?', ?J%o &:Sg'éﬂﬂfg 8§é v ot ” u?’9§§a" kq%eéi%d't ﬁ@nséﬁ p('ﬁ"@@? R2
est - *hydrogene, couppsedé "% est 2 et d est 0. 4. OorrposG

S&lL.on 'ar I @Yieds Gabh (shaigﬁigr? ! %Q%qué\ﬂ%in M?nére?%é?%&erﬁ: 4R rédeiidn dih Rk pe
ol dyl e du soufre satfré Edhs fedit rogﬁé hybrochrbfis bouk 16inedureSitais
Corm0$se Selslﬂﬂrelo'i: BRNEIIA £8¢ letoube hiRORHYRBHLRL sdoRdel mdBbule HuSRinpbss riditaliRd un
groupe ol 6ykimi paria f&ﬁijlel(l) b/t Bl nolédul6 Sdntedant UneQidaturatiornCsttyRhiqle Bschte ars 1eL. | O
6. :ConposenfiRhgsd | ' une quel conque des revendications 1 a 5, dans | oquel

ledit- conpos4 conprend des ol i gonbres ol ~osol ubl es dudit conpos6 d~fini par
| a f or ma. e ChmpoéitiorCeompeemant B mélandealu rcanpnaé salart ludnqudicordias dosl requodidatidne dj 2 ou 4

ol iigombr e esd'uneltiiierée dedormuletact i on d' un reactif contenant du soufre avec un
sité insaturn dans | edit groupe hydrocarbyle pour former une liaison 75
sulifure ou pol ysul fure avec | o groupe hydrocarbyl e d' une seconde nol ecul e
du-conpose mitallique d6fR£|| p&r IaRQrmJIe (1) ou tout gyputre nol dcul e
.contenant une insatyrati o@ dt h¢d doj gyie—pr gsente dans | e bl ange.

Conpo&i ti on conpr engﬁﬁ un: mel arige du conpo®6 sel on |' une quel conque des

revendications 1, 2 ou 4 u_220 et d' une thiourde de formule: R
~~~~~(Vl) 25 R N C N R6 ob Rs etR6 sont,

[ nddpendamg@ ; ﬁddper?o%‘tfngntl Qtléqueﬁ?nﬁ&heglo& Lii'l’férgr% St Sht 1% Qﬁ e oy un
P hydgpabng Gl i ﬁgg avod ‘ﬁ*ﬂ“ rcoe gt ol
noIns un tsns%ﬂtuﬂ@é aﬂh’te r§<§H Itautl'e E%Q[}@ﬁér@ﬂts i des GroipB8E hydrocarbyle.

i nd~pendament un autre, identiques ou diff6rents et sont des

greupes my@bﬂs@mm |s§lon & rebéNaRAD tal QhsSIBdUSM ladite” EYOSHIOR domPRIN® de<l BiiBmares
laquel | e | a@bdoRbIEONTAR Sorhposs deasR BinkipL @Formule@nnbr es ol 6osol ubl es dudi t
~conpos6 de m~tal d~fini par la formule (I). 35 10. Proc~d6 pour |a
- pr epar at 100iProdédépono prépasatibrodu domposé\selonl iacavbndinatich,1, capactédisécani co qu't norgmergju’ | |
. conprend. (A laadactignctauowing'upaianmine prisnainnde farmiulecR kel R estde gioaperhybigcardyle, NH2,

ob ‘R est un gweoupdadiishucse de 6§ e COS; et
' k/ ~(B) la réaction du produit de (A) avec un composé contenant du molybdéne ou du tungsténe.

: 40

11. Composé de formule:

" 0

R -‘ 11
¢ | Ny SI % .

Rz/ 2 ©

a=n

50 :
ol Ry et Rz sont, indépendamment 'un de l'autre, identiques ou différents et sont choisis parmi H et
un groupe hydrocarbyle, avec pour condition qu'au moins un des groupes R; ot Rz soit H pour au
moins f'un des groupes thiocarbamate et qu'au moins un des groupes Ry ou Rz soit un groups
. hydrocarbyle pour chacun des groupes thiocarbamate, et M est Mo ou W.

55 :
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avec ufi réactif source de C& ou COS; et” (B) la r6action du produit de (A)
avéc un conpos6 contenant du nmol ybdbne ou du tungsthne. 40 11. Conposé de
formJ_I_e 2 ~~2. gpo 28y e R et R2 sont, independamment |'un
de:Pautre, identiques ou diff~rents et sont choisis parm H et un groupe.
hydrocarbyl e, avec pour condition qu'au noins un des groupes RA et R2 soit
H pour 12Compbsstetsimaes groupes thi ocarbamate et qu' au noins un des groupes
R~ ou R2 soit un groupe hydrocarbyl e pour chacun des groupes thiocarbanate,
et. Mest Mo ou W 65 EP 0 294 388 Bl .12. Conpos4 de fornule: 6

: ‘R . 00 o~1-N | NS 5
Msi % - ING—2 ﬁo ob R} et sdint | i nd~petid¥dmment | un de
|"autre, identiques ou 461 Ents—& [ ,Qarm' H et un groups

hydr ocar byl e, avdc peﬂ condition quiau noifs unjdes groupes R ou R2 soit
H pour au noins ﬁ‘Zdes groupes thiocafbamate et qu' au noins un des groupes

Rt " ou R2 soft un groups hydr ocar byl e pour chacun des groupes thiocarbamate,

n est F.% iBbotlutit idema  dffofi o%%.ﬁé ol s o pal BRSO
sef on. I uq‘ﬁ qza;&g ng&,i @H&ﬁ au

hw ocar WJW@ s“{rh R@ Q%Ss %n%gne ou
aral kyl e Fb p%ur uﬁtdgi% ?thﬁ:@é &-au g@ﬂ@@%@e§@ RS dt M est Mo ou
revgpndi c IS dans | oquel R est un groups ol eyI e. 15 Conpos6 selon |la
reVendicatlon 12 de formule: . ; 25 1 \ - cS M\/MJ[s -~CGNz| (VI ob

R iet. RR,Covpbdé 26IchONine ddk Sre\mburcadonfsi 11 6u d2andans dequélVR Nest 0dligiodpe hydrocatbyle 16.
Conpl exe comteanicwagtbupe Akyld Rgant 120150 Georee dé earberlesiu dridkyle ayartt 8 & 750 didmes de
(VH) 940 carbone. R N-C N R6 3
et G T ; 1I\NGC

VG J14. -Gompos$ spipi/la rt\@@l@tﬂﬂd@ dos leguelR: %mqroqpndléﬂondamrent lun de | autre,
|dent|ques ou différents et sont |'hydrogbne ou un groupe hydrocarbyl e,
avec p&%rc%l!??ﬁ?lsﬁ'l"bﬁ'ﬂ'@"%“?h)‘@r?@ igiuleies groupes FRS ou Rs soit |'hydrogbne

et .
- 28

o] X R
Rl\ }i -l l?/s \ i 1 / 1
N !: S M M S —C—N (V)
C e ' J ~N_ ~
ol Ry et Rz, M et X sont tels que définis dans la revendication 12.
'- 55 16. Complexe comprenant |
(A) une thiourée de formule:
R
Y R, g ICH (VI)
O
hd Rl N~ W -l Ir ]
N— C— § MS |
e J L n (1V)
Rz 2 .
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oll Ry et Rs sont, indépendamment {'un de ["autre, identiques ou différents et sont I'hydrogéne ou un
groupe hydrocarbyle, avec pour condition qu'au moins un des groupes Rs; ou Rs soit I'hydrogéne et
, Rs et Rs. sont, indépendamment I'un de I'autre, idenfiques ou différents, et sont des groupes
! 55 hydrocarbyle, R1 et Rz sont, indépandamment I'un de I'autre, identiques ou différents et sont choisis
: parmi H et un groupe hydrocarbyle, avec pour condition qu'au moins un des groupes Ry ou Rz soit
H pour au moins I'un des groupes thiocarbamate et qu'au moins un des groupes R; ou Rz soit un
groupe hydrocarbyle pour chacun des groupes thiocarbamate, n est au moins 2, Xest Oou Set M

S T




R4 et RS sont ' |nd pendarment | un do |'autre, identiques ou diff~rents, et
sont des groupes 55 hydrocarbyl e, RB et R2 sont, ind~pendamrent | Fun
deil'autre, identi ques ou di ff6r eptEagatagB@it Choisis parm H et un groups
hydr ocar byl e, avec pour condition qu"au noins un des groupes R ou B2 solt
H pour au noi'ns Pun des' groupes thiocarbamate et qu' au noins un des groupes
RI ;}-ou.R2 sol est o ogMoups hydrocar byl e pour chacun des groupes thiocarbamate,
n-est au noins 2, Xest O ou Set M20 EP 0 294 388 Bl est Mo ou W 17.
Conpl exel?s Sowpleiezselop leciaviingicativm 16, tans lefel Ry | astynegrouRe higdsecarhio Gondenget un groupe

hydr ocar by lalkyle ayentch i o %ﬂmegﬂmeﬁwnaptkw@lwamﬂ 875 atpmes det e9rbeRe- de car bone ou

aral kyl e ayant 8 a 750 atones de carbone. 5 1& Conpos4 selon |a ,
r evendi c¥k {ComPpos? selenlp sevensigation 1 fapsdeaugl s geiginseoupe g&"’e 19. Conpl exe sel on

| airevendi cation 17 enant. en outre une o | furde. 10 20.
Addtitf Po&PmP"”%?r?ﬁ'P? Br'%"trg% tofld ??F‘B'E?P‘?“‘ ?’b@‘"&ﬂ?ﬁ°g"“ﬁ§‘ﬂi”g des pr opri etes
anti oxyd 1etes s n et

e R e e
sekvant et 1°/gla 99% en p|0| ds 3 atloadd| tif selon |a revendicati on 15 20.

22.; Conpas ichihddhtrd doRiphehan® O enus:%n SQRANSt 19018 998 3R (pbibi® o F ABBINIOh M oRunBicadbre
hui:| es;d ubrighl ante et une quantit6 mneure de |a conposition selon |a

revendi cation 1. 20 23. Conposition de carburant conprenant une quantité

pr eponde!aamr‘ompaéiﬂun lubifialitel cerfidrerait U Quatitd Ipkdpbriiéiante @ituhe hdlld biifigaR St utliquaatid| exe
sel on |" uneimguelde tnmeosities sslanie rdendiastiooms 11, 12 ou 16. 24. Conpose utile
conme additif pour fluides fonctionnels, provenant de: (A) au noins une

hy @wra@ymmmsmen e icainant coynarenant 4ing) iquanté corépandéraniet 4'dn cairast: etjuneOB Nt

COS,” et 25 mineure du cEpPos&ohpanplexe seipe I'ink)qualganaye deg rryendigatiops 1ind2 ebtBposi ti on
contenant du nol ybdbne ou du tungstbne conprenant: R~~~ 30 35 oD Rl et R2
sont, i ntkd WEF&Frﬂ@?IF“‘FdeHEWP”A‘B’P?@“WP'H‘é'ﬁt r ﬂ'@gt‘!?u d| ffdrents et

ﬁﬂohiéﬂsgf’ﬁﬁp Ai'iw @g%{wdﬁgv A ﬁf%&%ﬁqﬂ egppongakd "gmdgﬁﬂgé@ LN %qg%t” o

et :qu' au noi ‘es groupes Rl ou R2 soit un groupe hydr ocar byI e pour

chacun des groupes t"n ocar bamate, M est - I\/b ou X est 0 ou S, est au 40
noins 1, a est au no et depenq de |: d oxy tion de M c est au
moi-ns,l et d-~pend de %ﬂ. d' oxydftion d et d O ou aucgpins 1 et
depend de |' oxydati 01 de M/ZNS-SG- €5 S

R2

35 .
ol Ry et Rz sont, indépendamment I'un de Iautre, identiques ou différents et sont choisis parmi H et
~un groupe hydrocarbyle, avec pour condition qu'au moins un des groupes R; et Rz soit H pour au
ot o moins l'un des groupes thiocarbamate et qu’au moins un des groupes Ry ou Rz soit un groups
L/ hydrocarbyle pour chacun des groupes thiocarbamate, M est Mo ou W, X est O ou S, b est au
T 40 moins 1, a est au moins 1 et dépsend de I'état d'oxydation de M, c est au moins 1 et dépend de

' I'état d*oxydation de M et d est 0 ou au moins 1 et dépend de I'oxydation de M.
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