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there is a 398 '9?5"%@U‘é?wn?fﬁlbrﬂm’amsw@mmmetfwmb containing | ow | evels of
40 phospﬁf)rus yet characterized as havi Hg ﬁccept abl e oxidation inhibition
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utilizing mxtures of polyval ent netal dithiocarbamates in preparing

oi | -solubl e additive conpositions useful in the preparation of |ubricating -
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| wh ngl su ict tore der_the t.oil- lu%\;?a arb IandR \ébﬁﬁ\
() er%ng s/ cl@gl !‘E g.al@lr&o C a|'yn g)&"ﬁiw takgr‘%

whi ch t he 't eptennithalags upronﬁﬁthQQﬂSolhﬁetﬁwﬂé’rfe nara bdtn&:téii diyntetiithe lgpoupb£ i @by
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phenyl et hyl {:fﬁ]'w dp‘g 221 %
hexaret hyl (Trar&’e@@mtolge %ex%!‘n%ﬁa%yg % | 'S S nmﬁrtké poIsQ'neﬁts NY Damel
groups i ncl ude met hyl pent anet hyl ene, di rret hyl - pent anet hyl ene, etc. _
Speci fic exanples of the netal dithiocarbamates useful as conponent (A) in
t he conpositions of thi's 50 invention ¥nclude zinc '
di butyl di t hi ocar bamate, = zinc di anyl di t hi ocarbamate, zinc di(2-
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. et hyl hexyl ) di t hi ocar bamat e, cadm um di but yl di t hi ocar bamat e, cadni um
- di octyldithiocarbanate, cadm um ~octyl -butyl dithiocarbanat e,

magnesi um  di butyl di thi ocar bamat e, magnesi um di oct yl di t hi ocar bamat e,
caglm um dicetyl dithiocarbamate, sodium dianyl dithiocarbanmate, sodium
di {sopr opyl di t hi ocar bamate, etc. EB 02171810 VBYi ous rret aI sal ts of -

di t-hi ocar bam i.tions,. of tion are.
vet koo 000 b R B o e
sul furi zed—o_e_garthae&aém&u nd<CHRING RAENRILas i 6phllé§ BFdaMBQanerPGp?es&ﬁééds%l wE:
type of cycllc or bicyclic olefin which is a Diels-A der adduct of at |east.

one di efl ophi |l e th at | east one aliphatic conjugated diene. The sul furized
Di el s- Al dé e"?ﬂ?ﬂ\t?ncts can be prepared by reacting various sul furizing agents
with the Diel s- 60 Al der adducts as descri bed rﬁsr/e fully bel ow :
Preferably, the sulfurizing agent is sulfur. y | s- Al der adducts are a
wel | -kntfan, art-recodRFEeer®i ass oC=€snmpounds prepar &Py the di ene
"synthesis or Diels-Ader reaction. A surmary"of t e prll or art relating to
this.class of conpounds is found in the Russlian nonogriaph, Di enovyi Sintes,
| zdaf el stwo Akademii Nauk SSSR, 1963 by A E~nischefka (Translated into-
the Engtsi sh | anguage by L. Mandel as A S, Oni fiko, Di ene Synthesis,

"N.Y., Daniel 65 Davey and Co., Inc., 1964). 3 { \EP 0 217 810 B1

Basi cal | Y redchisn 8l ene synt hesi s (Di el s-Al der reaction) involves the reaction
of t |l east one conjugated diene, >C=C-C=C<, with at, | east one

yl erfiecal | y or acetylenically unsaturated corrpou\qcf >C=C< or -GG, these
-I atter conpounds bei ng known as di enophiles. The é'awcon can be
represented as foll owsscdg-fdeart i @n Zp=E-LEBR] @é’e,actl 20 C [ERR] 30
The products, A and B are commonly referred t l eI s AI der adducts. It
is these adducts which are used as starting rra er| r the preparation
of the sulfurized Diels-A der adducts utili zet:CJ%\t h/l/ﬁ\fenti on.
Representative exanples of the 1, 3-dienes incl hatic and alicyclic
conj ugat ed di ol efins or dienes of the formila [ERI}] 40 wherein R t hrough

[err] abe 1RapRaddR RRIEISPEdmSH) Bfel&fto kbt Bk RﬂJeP&%Dms stidse adbBL@ whith K@ Y¥ed
al kenyl , ak k:emsb EhsbérialS fF @ pYepa@ieH @ thedluiRed Bibik-Widarddasets Witz Ky iha iivetion.

~ phenyl, and Répessyitative baitriptesibfatte Wi-dibned intlodeRlighalis 4ridtaliyricsorjuwated siotefitk andietes R

through [ @ e feymula t he proviso that a pair of R's on adjacent carbons do
not forgmn an additional dgubl e bondgpn t di ene, g [err] and [err] are

as defined and [err] and e~r\] aretjal kyle Letps j oi ned toget her toi‘ﬁ |
a ring including the nitroge atﬁrCZP"eﬁa 4~Qot_nore than three of tfe R
45 variabl es are other t hydrogen and at | eastr®one is hydrogen.

Nor mal 1y {h&eih Of MrodgRl #P04te CGREH ﬁrmapef=]3fien§l¢7I Beltdi&N fo¥ Halogbtaikgik G8RUJ aikbley, biRerii)€
pKef er r edalespery, carboxyand)uinb, akylamaddisikylanaie phe@i ant ymesyl- Ribs@n@d Rah ane 3

“ both hy dr mumoaespbmmtoﬁnwomh ﬂ’mhﬂvmw tﬂpmmfﬁabhegaqest tarbsos do not

hydr ogen. ;?gd°t'tﬂ§b‘{f‘é o ﬁdc'f E? fytﬁ?g
s me he u b ot ore t ant the

t han h»dr&ﬁéﬁ of e b mirBrop) nt%r O%E:%ﬁ'ﬂ@orﬂi %&% S

where R, dibdwil na:ruice[eems In eSr dqg&&,of iteRionDbdd ay\&eu ere@nd R are

especi al | yotblmdrud;en aBp eClebst @nenfanmlrmnrﬁ@ R artables R alsarhyaiobars Piefecdbiyd ehetdagbon

fol l OWI ng Efsthe \prbles |oth Ydroqemxl or ipgsCin thigmgg}_prefergad,dass, pq:@ -

’ or: re Illy ul. Specifit éxamp
ety SO@H%&@-Yl b@'f%@%éﬁ(o %ﬂ}’;ﬂ% ﬁﬁ%ﬂ? ;ﬁ%,%ﬁ Gord, Ve eiBoF febidn

di enes fomethsl%oprﬁnqnbm@'aﬁrbrfegaﬁdh@ Eataateae 4ve Afiongthel skesred bianaadetivisé Ihl’bré;ﬁnﬁd’l‘lﬂse
| i near Qtet§ adduetsl di enes, cyclic dienes are al so useful as reactants in

the_ ss f gor |on of to tﬁg té’qatea gsagycll ?Eaé%aliﬁ FHlég%drle s fulvent:: '
di enes a”F‘s afﬁ@ dézt} sclohe &%%‘ e, ong
1, 3-cycl obg &dtr%ﬁ&SVan&us’ﬂs stieik leair@stJfluﬁaQeEe%mpﬁM QRtef ﬁio&ﬁé @6y .
1, 3, 5- cycl drmenandnhmas:tabfda:rnran&ngs:uhslﬁa dbutesdiend ol forai the/fisu@d usbhlas:eamrqmmnds
enter | nt be tepresepted by theviermwiasi s.  The di enophiles suitable for reacting with
‘the abd&?%e dienes to formthe addu\cts used as ggactants can be represented
by the formul a [ ERR] —_— '
/c—c\ -
X1 | K3 |
65 .



65 4 < EP O 217 810 Bl wherein the K variables are the sane as the R
variables i'n Formula |V above with the proviso that a pair of K's may form,
an agditional- carbon-to-carbon bond, i.e., K-(err]CJ[err], but do not
necéSsarily do so. A preferred clBpso@1zigaooBi1 | es are those wherein at
Ieas'-t—‘“one of th%elévv?rl algrle?s I S gftlhect ed fglcr)‘rp reI ectron- accept| ngotgtrao aR%f
-SUCh as o’rm an% nal &ﬁr;? Iri:‘ o-caf %gﬁﬁb}(? v W9w9 not n&essaf asop

hydr ocar by CQ Qfgé(éd’ ci R 95@ h’ereﬁ'nag ne o'?'ﬁ% Kodhi selected from

N- acyl - N- heigkeros-adcbpting ardasupy ,su Esy fora@l DWaaar D]l ,camBLy, carbohydrocarbyloxy,
N, N- di hysdr indec: i!lcmtioﬂ Vdroc'Eft@$ﬁif0KYlA/ carbamill, emyledrbaphyl, alN-acyR8hydrocarbyicarbamyl, N-
el ectron- a@@ grpﬁ r\gqa-gm lsprbarp drrhggedﬁ—\fg jables which are not electron-accepting
SUbet | £t ettt e (%Bq; W g2 srsvteg% s i%aa;ggwm suplly e, begrpeaL ane
hydr ocar by QHRﬁocw cBrb | Bl QIkp1 26130 chlRns

hydr ocandydnd@esedipis 1ptbes eaamonameb.le rcscambey lass utrsémﬁmrbede e GolPWiig Chitddikgnes,
al kyl of 1e4.01-3trobwtertzcing- nltfbpemghess gewtial-1-y ltrgbm@emomambme 1Répitoodertedt idve
of this cl %%i? GIL‘:L”P@ ‘*' "‘%‘? °§'; j}@; @“’ '”"‘*‘*ﬁ % o eayidiryiates and
1-ni tr.obut methac g ryl t T atje du—(t-bu l-maleate);

1- ni t r olpe picRiAtirtie, rietﬂdct'y'i ﬁﬁl&%ﬁ ros ren@ 1smf é?rn%tr;hcéé ﬁha beta-
bet a- et hylamema:lauwum&mwr atped.caéarmh\aklmdcamhesg .d. Caomanddesﬁ srdﬂmty&cglam:de

-al kyl acryl 'aetb@rvémrddeal Prv'aF\k*y-I l&eery*letpfeeanélde @fotoraldk e, mthrae poid. hetas )
such as buREAZEFY VimksRne, Nriviayl oyrry) dhe like.
rer bf S O dl les ar
er

f K bl
_ debyt WEBJ“%QLJ(:F R 14}” Pesi uem?-z té%jrﬁed i}:agw:oy fuﬂﬁ'"é@&t 2::’ ato\::gae ges
acryl oni t riol &ampRta bR ysh@m ist datbbRydrdesrbPoRy JuErosst AFRERoxy RSBk ¥ic S the faliftRtic

acrol ei n, @whetifion \emcfd—-Roa# phized daetbaa mehd pt mtvihgdriclaicohoh suh as sikydahgiybolg bikdrios,

" car boxyl i ca"aeqal&:l -s'ebsgwlted alkanp Ismﬁqneliyetwmmab@lt mcqw'yhesaﬁ;?%vc'famngoigzrxll
et hacr ﬁ?’anﬁ%h@b@ﬁ @%s?pa? a%%q e%iﬁ{%% gs.s%'q eno &Potﬁ n‘;‘glf',eé( o K variables will bs;
crot onal d RO3r98Hs G e Gematih (s igim bRV, methy, ety
et hyl - vi rp;bdvetse&epyl,l\inuumy e.pyrrol | done, kenyl halides, and the Iike.
preferred cl &peifiokexaiipiasoptiedopkilea ptthe tvoesésws&ed ebqve ate tbq;awhereln@; le#mlbnemitthermr e

than twp " fes Qﬁﬁ}g{% bw'nig 'Q“@( rn]eth erzv H°I°§—uttyHE;°r)'es¢"Hu§H'0‘f a
saturat ed a-[ ind b yle carlE;; 1!57}: zfe Q?i e I acJtﬂémcally '
exanpl e atunl;ﬁ&%t@d ORRnéphlSs CRE EI vaeY hynylketone

car bobut oxyopesfi@hynylkétenenl ippipilic Cazﬂd cq:hsﬂ.onér Qaumhitﬂlb, [aliw;]romaatd,erueuard Gaaid, be
a nono or r%'?ﬂ wphxsiealamfm\led'mmvlas acid, kylleeﬁlg'lewloleser af I@aﬂﬂb'@dlcarboxvhc acid,
am noal T{sa ° z?:zc S(g a ka €O cya é‘ aleic

pr Opan0| dg 3 I&&% ene Fyllc gg}’eebj" Q hgt:y& ated
tripr Opyl Qﬂﬁrt@k%@@hhydﬁ@ésr WdyIr&H Gin boxyh€%a8 le.g., Qﬁil@@ hydh&Q Okeknyim

al cohol anbydrite chiblommalelcranbyarige) abip elessalf by}chq)dlefoehnreedreclhﬁtsd;mebmd‘le&Iwﬁd‘Qfdlres

not nor€ tdvage heiplimited availabiline gnenpther epRnomiy qopsidyrg tewae roups and the

r évai ni ng K VIfr easpRrogiics of fgss dienes arhdignerhilssesrrest 9? o the geperal forpples et hyl |
propyl, isopr ogyl, and tge like. Specific exanpl e§ 10f di enophiles of t he
‘type di scussed a‘beye A€ those wherein at |east ofiesQf the K varjables is

-~ one of 4she follo .g\oup ‘%ydrogen met hyl , et hyI ﬁm nyl -
HC(O -, [®R= L;Ezr] al pha- pyri dylg2 [ ek pr opy
i so-butyl, etclf | n add| tf O™ t he et hyl eni ca % ﬁsat ur at e \d*eﬁpphl | es,
there are manyljuseful acktyl enically unsaturat ed i enophi | e$ such as
propi ol &l dehyd¢, medhyl e hynyl ket one, afpd opy!l et hynyj ket 8ne,
propenyl et hynyliket one, pr opi c acid, propiolic idnitrile,
~ethylpropiqlatdd, tetroli ACi d“J propar gyl al dehyde,i acetyl en dytfar%)oxyl i.C

aci d, the™XdimetAy esier-s{ acetyl enedi car box¥ w%m}
es de

di benzo_,;gl acetyl ene;C nd t he T8¥ke. Cyclic dienophil

cycl opent enedi ga e,/ §n, 3-cyanocoumarin, ding M InG anhydrl de,
3, 6- endonet hyl ene- cycl ohexenedi C oxylic aci d, et Wth the exception of
‘the unsaturated dicarboxylic anh i des derived from|inear dicar boxylic

aci ds (%. g., maleic anhydride, nethyl mal eic anhydride, chloronaleic

- anhydride), this class.of cyclic dienophiles are linmted in commerci al
usef ul nesswhigeirdRithrdugh RhandIK thrioagH iQ dreas definab hérkibiyetare of tind dieiopidie OitdNY éntering into -
consi der atth®feactionisaceatyenicrpther thansthyietis tyé oftthe'éearidbleanqs? feorrceach earhopHpimesnother
corr esponcflﬁ’ﬁ % l'ag*( %‘flbéﬂfb"f‘ re&eeTT d'B’E?pW?é?'éfFW’W“’c Hie gyt qhepgy
and K t%rough® P&y "are™ "sedeecl' Redene’s n 1f the dienophile niety
entering |nto the reaction is acetylenic rather than ethylenic, two of the
K variabl es,” one fromeach carbon, fornPanother carbon-to-car bon doubl e
bond. Where the diene and/or the d| enophile is itself cyclic, the adduct
obviously 65 will be bicyclic, tricyclic, fused, etc., as exerrpl ified

bel ow. 5 - :




EP ‘Q 217 810 Bl Reaction 3: [ERR] Reaction 4: [ERR] 25 - Normal ly, the
adducts involve the reaction of equinolar amounts of diene and di enophile.
However, if the dienophile has nore than one ethylenic |inkage, it is
possi bl e for additional diene to rEFcé %{? Brgsggt in the reaction m xture.
Th&.adducts and processes of prepa c8184Bdt s are further exenplified
by™the fol | awdctigh 2xanpl es.” 30 Unl ess otherw se indicated in these and
the other exanples to follow, and in ot@er parts of the specification and
clainms, all parts and.peprcgopage wei ght .
Exanmple A A m xture cg%pg:lcgl %S 4%066%rm of tol ugQe anld 66.7 parts of

alum num chloride is charged to a t I°t-e-r_.f>l with a stirrer,
nitrogen inlet tube, and a solid camb(q:g di oxi d¢g ed rellax condenser. A
second m xture conprising 640 parts (e val ent 3 J»eé) of butyl

acryl ateand 240.8 parts of toluene is ddded toNhg [efr] slurry whi | e

mai nt di ni ng the tenperature within the range of . 3k-58® over a 0.25 hour
period. 40 Rebammeaafter, 313 parts (equivalent to 5.8 noles) of butadiene is
added to the slurry over a 2 75 hour period while mai nta| ning the

_ terrperatgre of the reactio ss at 50-61C by neans of dxternal cool i ng.
The reaction mass is blow gith nitrogen,for about 0.3 Ch\ and then
Btransferred to a four-|j+8r s atory fudnel ando B'—a sol ution of

150 parts of concentrated hydroghloric acfyd in 1 1 part s 01] wat er .
Thereafter the produc] is suqu ﬂvo

ted*to t ti I at er [washi ngs using
par%s of water fof_each 45 cwash. The Washed—r tijon pfoduct is - :
_: subsequently distilled to rempve unreact gd butyl acry and\t ol uene. ‘The

Jresidue of this first distillation step is subjected to‘further .
§di stillation at a pressure of 9-10 millineters of mercury (1.2-1.3 kPa)

fwher eupofl 785 Noamiilly, tbé addbes idesertieteutiarisf @4uiinslaCi duie bEdiend éed diédPhile. However, if
t enper at ur ethgfjleg_quu«g]_lﬁ @or@@an one ethylenic linkage, it is possible for additional diene to react if present in

Exanpl e B THE R Ixtyge rene,and acrylonitrile i are
136 parts o;xah,ggmrg‘g\tes "’“fo%° 5T (S’fepﬁé"rgy%f)r‘?g?‘f“ﬁ ¥e f‘é\%ﬁp %pﬂ)a"ﬂ E&'&e 5hfing
hydr oqui ¥one (Lmkyamémzsatmdzuateu NRkHakd erid) the Btrdr Bxdaipled Jo ANbWCARAVIR oBfRf parts of the
t her eaf t er $vecifiqatiep dndclaibs, dibnarts aad pesceb@pgs@reaiyuweatghni t hi-n t he range of
$130-[err]. The autoclave is vented and the contents decanted thereby
produci ng 240 parts of a light yellow liquid. This liquidis stri pped at a
455 tenmpwrature of 90C and a pressure okxawglei | | i meters of mer
kPa) thereby yimiKgies mews daspara gl pluengiopd %ﬁ TRRLIEer aweiumehiords Eg’ %‘eg:
; ' th tir, gen i oli ondnoxnde cooled
Usi ng the pLt m &ﬂ@é? M&E y[ crydtd s&@élf e%addedto
met hyl acrYI.lh@- |Iz,9m9ﬁfa Inirf@lth %%Q@Wihﬂﬂﬂ@raﬂé@of@@-ﬂm bed a Qs hbwe period.
1 sopr enemeth-;é}eaaérr:;nb abres (BqltUalht to Exmqﬂs)eof&xtﬁdlbdeowdd dtOhb;e q&rrtymm%%dfour penod
- | e B, woig rpmtmemmiheltflqteﬁrétwe@f thatrepdiianraass g6 ang | tto
o oPert B AR %*f"%‘eﬁ'rfgmr gmzaa a'ﬂ'ﬁ |
to 130 [err @ﬁé |ss BbjocteH 16 it Aidiioh A o &aara RitecwBleach
st ri pped,syi Q'L | Tk wab ecp%&ﬁm be'odh Gs ashdeulentiyCdistilled=td re&oﬁalt?nr&l:ﬁd BityExayhak end

4The adduct wofueies Dl resicueant thisigstvjdtiliatiot bae isyskbieated tg fustheqdistiistion gt ¢ prassurerp) 9748
fparts of i sopirestess af mercumdt2iat ERe) wherppphyAS RASE H&E‘FW%'P'MPHU? frecopietrd R tND ¢
45.4 parts oﬁ“ﬁ‘??’dﬁ“ﬁfq‘ﬁl P5me®Fn the rocki ng autocl ave follow ng the procedure
of Exanplg B above. 1490 parts of the agdupled S recovered. 5 Exanple F The

Jadduct of but o adicedtdsopieheibiyd achpdniteile ds hreédadedoiay tixing 1136 parepd isepretiy 10epartsiohg
1915 parts oficrdéritgiteydnd A lpertstas hydraging m(Ps'VfM"ZFtI ul"!bi"e@l'“t? t’%ﬂ!fpé pclavg apd thergafter

;E?réiaz{)g;yg" R e T eﬁm %g e

EbyRAMiding BE desired

Ibut adi ene ‘Q&]‘Jcﬁasqﬁe .lgh.menyl pyrrol i done an parts of "hydroqui none:
i s added to a rocking autocl ave previously chill ed to -35C. The autocl ave
i s then heated to a Example C

Using the procedure of Example B, 136 parts of isoprene, 172 parts of methyl acrylate, and 0.9 part of
4 so hydroquinone are converted to the isoprenemethyl acrylate adduct.

Example D '
"Foliowing the procedure of Example B, 104 parts of liquified butadiene, 166 parts of methyl acrylate,
i . and 1 part of hydroquinone are charged to the rocking autoclave and heated to 130—135°C for 14 hours.
65 The product is subsequently decanted and stnpped yielding 237 parts of the adduct.
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-tenperature of 130-[err] for about 15 hours. Afterventing, decanting, and
stripping the reaction mass, 75 15 parts of the desired adduct are '
obt ai ned. Exanple H Foll owi ng the techni que of Exanple B, 270 parts of
| i gai fied butadi ene, 1060 parts E% P?@eg){# @qryl ate, and 4 parts of
hyseoqui none are reacted in the TocKi utocCl'ave at a tenperature of
130-140C for about 20 11 hours. Aft eExaetehti ng and stripping, 1136 parts-
of the addud’t‘e aﬁ@crréwveneehdrss ett'arrv'rﬂelrsr RIpRrRy !Mreacgwf» fa$°P£ﬂ"eeVéBure
of - Exarrpl ollow1 ?ﬁr‘é"g’ce% %@"ﬁt e B abov 99 faﬁﬂlpﬁ%z ug:e 0 Igb‘f‘%_fﬂ"@ﬁ% '
parts £equi vare Ies")'p % F acryl nhd f§ parts of- al um num
chloride 25 are reacted to produce thfhn(m red adduct The butyl acrylate
and 't he al urfihaadductdf botadienecand dibutybrmaleatel @D partsids braparkd byeneackih@816 plaits ofatibupyi t h
stirrer am@eteiZdgpersohigaifiethutadigne apd hiearts atpyoieguipensdn 1he reckipgsaptaclveaccording
t enper gt ulPa"GeEAYe PhEePBifife of 59-52C the cycl opentadi ene is added to the
flask over a 0.5 hour period. Thereafggmpleltf reaction mass is heated for
about 7.5 hoiresctiod matdredtpprifhg 876 pas o@ﬁnﬂd&ﬂ@77§_d$&2tsﬁfmuﬂbyrdoﬁddh@,€ah&d5%r’tsfbfa
'sol ut,i on bydrroginpnei adtigdto arrckrsg gftocizme previeusty chif@ tp aBi°C. Toé ataripventhepheatedtoa
" hydr ochl orem?efgﬁ 2??? bt§§°'geAﬂFra‘yerngr%cut'%awé@pmw@r@arq"érass 500
parts Bf BER2 87"e° & gd’"’t Y178 r eacti on mass and the benzene solution is
washed with 300 parts of water and thgaeagiégapus phase renmoved. The benzene
is renpved lfyrrdsimrs;gtthéieatniqaérof&adnmhe 2resdrd oBiqeified ffbiibng,1106D. pArtsiohisotiecylcoatey
(27 /Pa) tandrieads efihydmeuinde ere reagted i teH rockinglautodave@x atgpiperaliire3s 130—~144°6 far gbuti g
t he t e@hnl'ipersofteetemping pd sipRING ARG PP AL 81 MIS%Gl | yl chl oride is
prepared using two nol es of each reactgﬁ't e jEXanpl e K One- hundr ed
thirty-ni ne rprowiy (ROsEMeabéBlal pfbeddufd mpra g 1881Qeed (hivhsrtadi £nkolaan Gbr
‘met hyl aceyylbpdneadiee, 266 parta (eneisdlent itd 2 mdiestiof bundl 38vip@r 4l 1.8 gartsved biominutrochoride | )
of dec3 b tegetedto prmecert%mnpeduawreaw@awtae and the glemingm ehloa%q@rat'rerasd Pes
of sodi urﬁwﬂ"é'f‘j‘filggzkd'é‘e 6 ﬂ"d' f% =i Wrt"ﬁé‘e?‘ (‘{tv’B?f' Resgres o her s ;%d
‘at a terrptﬂ iroﬁ srsl fx?ﬁrslene & ﬁre fME?&%r f ou&%ﬁ .
washed wrsotunana& it auarish rvmer diy R0 lpklitd artoaiadrattdruaﬂ %Emornaa'asn@theraa@m a
I s add¥d.lavenés discplubdiTheresftet.i1600 pasts whbéneehevdrd fddeditethe refiictidniyeass @ng ket tieorenef
t he washi zjgmo'leov tgth 3P0 pasts gbyyeterand t'&@awuahwt feenovesh Ehe ke enﬁaesemﬁ'ed by
stripped HpeR resifiyE SYFPRAPEL Lo M YrmesBnnie b1 'eriFREr e pAust ﬁ?rﬂa‘ﬁ's‘
dar k- br own fI ui d product (225 parts) ganfpfeovered. This product S
fracti &hat edolbRaerthe eehiReeof[Ex@HEIB, Enela88utt dfiblgdibie dnb ellyicaades prepdredlubBigpas ts
of the prmeecef epehireactayt.i n t he range of 130 133C at a pressure of 0.45 to
0.6 mMmof nercury (60 to 80 Pa). Exa bﬁg The general procedure of
fHe's

Exanpl e A1g,LeD K€ Riresy Fvar%llt Bbthd iyl MRS Of
but adi mQrdn&sfeﬂﬁfﬁm f Eﬁ:uﬂ%gﬁttd ﬂﬂolmdﬁaéégﬁlcorarngthJngﬂw &08d &H?U}g'r%ictlon :
cappoundsiask end 8amith \of pﬁtﬁ.pﬁ.l’nmh ifle heabddad TEherdaftdruthe redction SriMudreiris nezngi atgent
~such as deinperptureafd9t-200%6 gt & periedaif 7thHoursfhe| reactipr mpssqig sMaetted with a 1S

di scusseg{gggﬁr}?{jg%?li}?g“%"e’hzsP : s%fﬁgf,’:g'ﬁrﬂa‘:g?ﬁjﬁﬁ;ﬁ h"P%t Jops e ﬁ)wétB r r]
to jusks

e washin the ss,is -] a 5
ﬁ-re ?%?A aw:l:ﬁo Sro n&rg is 55
Tenper at wre@cmtrmuanatémemaawecda presflPdile ereadare of 213Qarts/éf euwuemalo nyrg e
used. Thiis thegamdeiob H30r-6183C btsa pressare iwf Mﬁm@sofrmpf mdrucrwso tg80Ba)of whi ch have
been identified. In the conpounds of nowE structure the sul fur reacts
w-th t su nd
" the@:? '?ﬁé 54“?;3?5%@&9‘%@"%‘%‘?@ AS¢ ,%L:l G{r:h& oﬁﬁ?gé %ﬁq@%g t%)%?lh%s)?)g 3
Di-el s-Al der Taddm.t-couﬁmd.g wmﬁduedspsrepaﬂabnemedﬁy hiedting 3 eifture oGO RizIAG Bgenbdlich
conposi t r@%ﬂﬁﬁ alnessleftShm %we@telswdbr #ddyptd o hefveeﬁhﬁlc se«gmelm&#aw‘gaﬁgtﬁénp\:gaﬁe L
The: sul f uff ’B'ﬂ 3‘% g& pegra 3, dBFe dher t
emperatures with eq ou l norm eus d. Thisrea
or gani & sELYER! sm%.ure asald Bt m"i e emp istrbiute,
al t hough th@sl eéedfgwmﬁhgamaﬁ@t Uns&ﬁﬁ%ﬂ%ﬁfdéhp id @bctanydR b e&umoa& .ntthenucreus
react i on,oftiecuns@aratet @sactamss can be filtered and/or subjected to other
convent i onaITh molaf mat Qf@nlfltreem e' adWFérueed in nhe pme@thmofs@f)av'&tf'@fttﬂeng

var I Ougo Scﬁmﬁ 3¢f|fjsl“‘fl‘lzn'lﬁ :e%%nge aw res ce o Uﬁa e rne¥t imc s l%ents SUCI\ as

of a fea%.hQrQrdﬂ tkg cﬁ\g efl‘f'té y QWné% Whpletion
St T UCE UT €of tHe reactioh thd) rebbibntiabs Bl bé\méw ramsersus, @eothes ca:rbehtrualerswnatuﬁen
cont ami naeghpigugs. Treredsivemrtdgeenagtd the ermprlastsylftstcameiamglprpnmdurree&nfberemalsssédsmi ng
i N t he 6F ¢h{pan ob# repetion mbrtyrp comeyising e qemeenTes 8f knpvp alcnkedye stuetdiy al cohol s, -
air, or nitrogen gas assists in the renoval - of [err] as does heating at
Teduced pressures with or without the Blowing. It is sonetines advantageous:
to incorporate materials useful as sulfurization catalysts in the reaction
5 mixture. These materials may be acidic, basic or neutral. Useful neutral
and acidic materials include acidified clays such as "Super Filtrol",

p-tol uenesul foni c acid, dialkylphosphordithioic acids, phosphorus
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. sul fides such as phosphorus pentasul fi de and phosphites such as triaryl
phosphites (e.g., triphenyl phosphite). The basic materials may be

i nor gani ¢ oxi des and salts such as sodi um hydroxi de, cal ci um oxi de and 10
sodifum sul fi de. The nost desirab) E %_I?S]I c _catal ysts, however, are ni trogen
base« i ncl udi ng anmoni a and ani nE APnBd i ncl ude primary, secondary
‘and tertiar yashysho e is a,mmmeﬁraw/ee&ﬁnnnénhﬁ.mwno@amyd entpid}isRdisid procedaleky|
aryl , ar akdeydsistimg ik etreyrémanal df the HLS fam thia grogiond. Biowing lt@istearh; dlédhalaabam nerbgargas
Sui tabl e asﬂsnesthemmvd'eofé!ﬁﬁ ¢Sl¢;§s h:lg Ifﬁt&’meﬁ@fessf}tfﬁem r:mﬁ%fhew ani ne,
napht hyl, an, e <38t o i TR a:ctﬂfm P RITR e

0

N, N- det Ay CRE eaEh 'gﬁé aftvedes %tglﬁawegul n.éxé.a

het er ocy Chiifideg Eudhess Bhbsph oaus fRWiaEUMide CnB Enhodin ARt Suigh apyﬁarnw plhskpmeas (ﬂbpﬁdhdwne
pyridine amdpijiel.noline. The preferred basic catalysts include amonia and

primary, secTGH@eﬁ' ato'ra'qfeawhemoygaatcw %Frﬁ"ﬁé@‘sﬁmmaﬁ diptiie, bixdropids. caleiuRrids 2Bds
I nt he ,gl nes e amln S |n U ?Péﬁ@rﬂa onda vmp nffgwr#rgm&é?‘ mj]e
di met hyl amdﬁﬂs arelalki® Qﬁtary riiYe Iﬁmaﬁ}?con n Ehebon a'idnest btwa @Eﬁ‘uﬁves

di - n-but ytnaltrweamnhél béhzyn nfUbiBe rama:ﬁiae Bbdecﬁaﬁnhex hetplaféheanglow amines, N-
“tri=-n-oct yihddiprogylarvinkt Nipbenylbénztibreive Whdethglbowlamine. msteldidingsangie?. 3-xyidingr Alseir es
of ammoMi gﬁ%ﬂgﬁ'ﬁﬂﬁtﬁ@gwhw@we& spah gy pwrolipige, N-awthvipyaroliging, pipefiding diEding 2gd
about 0.0 h re i i i ige Q H&: rima h@ c]:JIQJa Wt&qa |e§s vin

i | lustrat &Juhef%%f'h& b Mtwﬁﬁ nf U&ép?é@émjﬁﬁv@?aﬂgmeéﬁm e havind om
Diiels- Al déimetgidbnites . tnasthﬁmnal ethlylaﬂimeZ&Eetwntuse ( egtaydinentdi-obutilameotias)

of the aosbtpvlernem-hepchewlqmee antickdatoctyfaminea Mixtusesf st etlineocan tteewﬁb el @s of

110 [err]™x 2% art s i val e S Ifur
Honer bue g T, i
a terrperabursaqdenaa&)asrange err]. After cool |ng to room

tenperakure, the reaction mxture S f||tered through a rredl um sintered
gl ass funnel The f||trate con5|st ofote ¢ h A f -

sul fur - copf &f Fu%'ﬁ el E‘Mﬁ g “rﬁé;%?e‘f‘ ‘“V ?‘f‘“ %@Eﬁﬁ% L
parts (eQHinﬁé getl trRe &a x?g nti Afea:ék C After
acryl ate é&dfing t6 GgdrcleMpét re,’haareaaabh Em(tt&élulf'u&lemt'oubl@a ﬁedmhe rediglaSsiuhndl. The
f 1 ower s | fiitrite agreigtsfod BO1(paBs bfotusrdealted]s@&r[cemtal]wmanddltdmen to 155-165C for 6
hours whil e bubbling nitrogen gas thr % nEe reaction mixture at 0.25 to

0.5 st andarq;;yg%g nIl)gﬁE céerrém EI‘HFS] a];t t]noleﬁ%g thg%%.r Alésgr Eé‘h@ &rl)(ény?f
the heas i 516,138 b Boprbiacand 835 bur@ledi) Mrts dom it ool heatiaGod 0.6 haUrafl at
room t enpesah Wreand thene wst-265°C fo qorsodue bubibBng@Fged das thréugh ateamlndmm% at
hour s and0-25tbi0l5tstandard citfiefedti(l X BT do 145x ﬂ%éﬂd)er&r heud: A thecnd of the Besting pgsiod. the |
“sul fur ( 'fsc“ feaﬁtﬁme ;a%gg g fiegp 2f @e % fareaitgt 1a progychis @ermities to
npl es) gtr%a §t"sra8 Fer e, thare'sé'he SRSt p"’ “for one hour at [err] while
bMoxii ng nltrogen through the reacti ong@ape it 0.25-0.5 standard cubic feet
(7 x [err] tsoHdrd4.8 njotest jnd)thpeddubtau isopSodmettylanethagrytatectd 5 eantds) o niikedtayreom s
45 rai sedtemeerawtee e'? ted fer qpp hPS’Oaf[1éP°FgVT'®f’"’@"ﬂﬂdﬂﬁ'@em’f’@hﬁﬁ? fﬂaﬁf"ﬁl stahe
ni t rogep r se %3 cg?e'co&%%—ﬂggc ?g%oﬁrsw )85 ;tal :‘hes%?lﬁé ‘hih :g%
for seve lﬁ%ht@gta @er%@\FQr e.tm@wy SoliRSI 8 +osm .e. &é\ kqnd is
filter ed thIrlaeftefr nitetréoatme oS tonkitts of 848 $2rtsd keeslfed stiRir-S@tdikigIproduct.
sul fur-cont ai ni ng product. Exarrpl e IV so A one liter flask fltted W th

astlrrer reaneH Edensélﬁ rer”& g 1Y nIet . ug |"§ec Vgipans
parts quwaﬁg%t ! iyt aﬁ Q@E%é % f ﬁéﬁ A
acryl at e, maié o na.rmrsaaﬂwew atdalforl1Q hdu at 34121 hdedVBhdtilaRd at hen
heat ed f omothAemhprratsre ad pradacemelesitedbemueshamelﬁﬁrere 21 hours, and filtered at '

roomtenperature to produce the deS|red product as the f||trate 55

Exanpl €°V A i x S),
cetate e A e SRl b Bl
to 8.8 rm}eea.)m oéssauinﬁ HEat aauZ|apareta nolirs té b RénepRYGur® BOSHROT 188°CI WhilIsBRiAG edd | n
a react i osweepisg @ith aitdgdne Aeceaqjom BLeabthsrmio/mear TBOROTA°S ahd the rhigareds ataintained fat

about 1@95@ WBF°E fay Bihpyrs. ﬁ%e ramreswe?#r%%a arﬁet"?ctﬁjéthW fifteretysingq fiftey aid.
exot herm.ﬁh WEte 1§ 8- Rtef Produ ot AP Yl s nei ntai ned at 60 about [err]
for 3 hours. The mxture is cool ed togfagblels over a period of 2 hours and
filtered usiTag prcédutd G Ex@inple VIiB@egebtbd it thet thd\RipB&@F pivEpHRE GLlbrbited @B ahdli NY
- 14. 0% sas| feastion moawrpl e VI The procedure of Exanple V is repeated except that
the triphenyl phosphite is omtted fromthe 65 reaction m xture. 8

_ 8



EP 0°217 810 Bl Exanple VI1 The procedure of Exanple V is repeated except'_ _
that the triphenyl phosphite Is replaced by 2.0 parts of triamyl amne as a
sul furization catalyst.: Exanpl e
VI IIA m xture of 547 parts of EanQn%V %mﬁ'ate but adi ene adduct prepared
as . MExarrpIe L and 5.5 parts of tri; p"e Y phosphite is prepared in a
reaction VesSelcedldofiSahadvyd bibaih 'efc'épt'if% he tribhb TR dﬁﬁthsee ceROLG partd 6f
wher eupQianSd sk kS a fifufizatibriidatalyse added over a period of 30 minutes. The

m xture is heated to [err] in 3 hours whrle sweeping with nrtrogen The

m xt ufe then I S h at %dnto bout ! %} I OX | rratel one hour f

! eact | Or2r|:|>lwln prs ?:61 » s%q{eg ?{%aam a%eq at d% %@ﬁ %rat T\%%P by
usin p§@34%f épéﬂro Bf fiﬂ Hite Ixfure iNhedtdd 16 1§d°¢7ﬁ‘r 3t

cont ent holrs v.‘hflﬁvrfeeﬁﬁﬂ wmw@sserhe ﬁhl’x&tr@ﬂiéﬂ i€ Heate@ tSIHOUENBEPC Flapp@kitratetfonahmer aI
oi | are TadcbeetlonTmomrxrtlm thegerhpdratene daomaintainddl a3 abaup AS fila!:tvus'e aatnélwmwacket

onape r SS re. parts
BI 13?3; i‘t d L ?:\e?at oil are adj E?‘mrxture 1s flwglggrgﬁt ogemépe?ag’r:pgrfdt %g(lé I|s tgﬁ %srﬁl epro uct |
tgg(suh‘u to avfhicf ratio is 0.98/1. enera
procedure of th the exception that the triphenyl phosph| te
is nois i ncluded in the reactron m XtEssreple @xanpl e X 20 - A mxture of 500

parts (equihesdereral ptagsedureiof Fxampie) Vilbiithghdrxcapliontbatyhedtinhe ) phagphite és natigeleded in

pr epar edheygagtipn RS e L and 109 parts (equival ent to 3.43 noles) of sul fur
is prepared and heated to [err] and Er;g,t,agar ned at a tenperature of about
18Q:{ R 1] AGkixtaR@Hb00%aRs (Mauivaient 17 M) bk € bintGi seqRtesitaditht SidaiaRearg avid h a
ni t r ogekxgage tLoank €108 \partd {edvicdenn 16 43 imadesiOofosulfurTis eprepeeed tand Mmeated tou k89°0 gnd
filteredamenachat & temppatuee Pfsabtoh@ﬂ?es]?‘?r"%@'p'tbe'ﬁtﬁﬁ hewsh{TRE i e1 cpojsds P;f\EUr

25 Exanﬁrveeagsgtvgt es,ggtdfeﬁe ;onzgso dg dpreamnalic afenthe reetengiRgieds i yl

nin

acryl;;te cene ad repa I'n Exanple L, 218 parts (equr val ent
to 6.8 nol es) of squur and 7 part$x5}f.p|§x| phenyl phosphlte I s prepared and
heated wi thA nsttunerorfm}rtaos eqtiesient rced. Umeles) fof abavitaciy@lebutpdisne edduetmrepdredfes in 3
hours. Fremate krtztﬁ%:'fﬁéeqh'ﬁ#'?ﬂfmSr?e'UO's{b;’;fngeﬁ“dagf’f‘% yigaenviate 'tats e pegparedand
s s AT e i A L ) ar, AT o
about LQ‘!? rld®k hﬁiré Witﬁne rstfhl@remrsﬁdg ﬁtel'ﬁd elrbsthé\&sﬁed
filter atdﬂiuctazaﬁlalhhgzil%tsmatre i's the desired product cont a| n| ng 23.1% .
sul fur. Exarrple XII 35 A mxture of 910 parts (equr val ent to 5 rrol es)

of a butyI | ate:but adi ene_add %&%ﬁ)ﬁ%‘é\g | n} anpl & L, 208 part
EIASEI B e AT R
prepare (E Q:Aw lho sﬁéépﬂ@t@-@@nﬁb {uROs? BV MH:Qm@rst'ﬂ'fmﬁtﬁt iy e of
about [ earrtinuénnerra.s]e tBe horpé:sture'lih @81E aner M hbBs, @aMthie Maetialtivheldat 383+ 182°C for 3.2
t enper athaure. After cogIf@ thrmixtufe t5 831G niregmixtyreds filtaeed mith & filtes pid; agd Hie filiraigts thgdrsired r |
for 392 PHRSYFSOMAPIBAELHEMTYrg the mixture to [err], the nixture is filtered
a filter aid, and the filtrateEkandidogidesi ted 40 product cont ai ni ng
18. 2% sul farmlxtﬁmn%pa)(tsutaqu}xammérfeo'@? ofgamnpaepwt kutpdepmpdeiiet Ftrepasdrﬁsrées)

of a butbypmale tzsrtpensd %t:@éﬁ@‘*%ﬁlbw spl %pat B LR AT t;;‘;ﬁ;’gg lﬁgg

(equ'Valﬁﬁ‘f r@ﬂﬂc% élﬁ AL ot ke RAVRL 1680 dvbi dBER D YburpbHoS

prepare C\Mr"s holis! /(fteﬂﬂlo\MHg tie ﬁm&ph&gxrﬂ\lotcbol o QG"CDg&nmktﬂreas

t emper atfum-nedofth [ﬁtwrra]d arvithe Bitrjge is theldssirecodyoduet nwininguR.0% BRkurheating i s

continued to raise the terrperature to % %86C over about 2 hours and the
XG

. m Xt Lﬁoe I'S Ierr]‘tera r}ecde ua.t Q X repe, ?‘rn v{ ) %gnﬁ"l‘£é§ 3 ge %en
react i ono@'ﬁgiﬁreer et ei%g o .net{a AL ol B, SR e

ehidThndrindf Sontaths LIRE. W't ter aid,
and the fi hthagbeen fourddnRatdie thesecdiifr cftdiding Gastiues Bientpatkd withoas aldeobs sdi@ion of
- Exanpl e seHimsqlidgeameaindng fmno!t@dtﬁ‘ietocﬁbmﬂé Wby evelgint mazsepeaqaed P&&’e@p‘tavtehat’“t he
m xt uffe e arendmt F"F% Sh PPF'd“ all09 TRAT[ i roduct |
opt a e, t?tt‘ﬂYf ‘ o @@t R G R
Uﬂés ﬁQ 1 ﬁBd?QdeBErQ ihefi u tlodHr r %q@é}ﬂr@ﬂiﬂ th%QbrthhtEHﬂo:Of

sodr um Sdilﬂfel sd@iumQsnifidé slutign.fThe encdenitiire B%Yot ﬂltléd])bﬂltnoﬁﬁﬂﬂybw becin afiet rafigeraf hbout he
treated 39rGrdabdaut HXC. Afdrithzitteaiient, é'ssesgmngaaquma?h rqsepquéertn the egqr- phase
polis hede :ggrw g‘%ﬂ"‘q“‘ﬁ' byt attorwa Piher ¢ 'Pﬁ‘?! sm'g tiafi

sul furi Z,%'C’J f S o 5}]‘& 'Sft?reer.%uié’ el 'e’“sgrra eﬁect.pareii%d of

time suf¥riCiredebiur Qraeadwedmm& 1 i6 Ul Pdterlt 8,a88918Cavenged, usual y a period
of a &ew mltrm#s%otb.’eerstherlh‘ariedf’maxrtseadnﬁnendthngeaﬂort hedempwiti selid. iraelekie pedic

sul fur, the quantity and the concentration of the sodium sul fide sol ution.
The tenperature is not critical but naamally will be in the range of about
60 [err] to about [err]. After the treatnent, the resulting aqueous phase
i's separated fromthe organic phase by conventlonal t echni ques, i.e.,
decantation, etc. OQher alkali netal sulfides, [err] where Mis an al kal i

tal and x is 1, 2, or 3 may be used to scavenge unreacted sul fur but :
.%?mmwm-—-———————w




@t nearly as effective. Sodium sulfide solutions are preferred for reasons.
. econony and effectiveness. This procedure is described in nore detail in
S. Patent 3,498, 915.-65 I t has al so been determ ned that treatnment of
e<reaction products wth solid, E? Lb(#i acidic EP 0 217 810 B1

afveri al s such as acidified clays or ci 7838 BY and thereafter fi ltering
e sul f uri zeghateBAE bichbs BBIGTed HPYsQOfEBidic resin3rapd Ukdreated tiltefieg ﬂecabrfaraed teactidn | nddss
d sol ubi | it ynpcévas a@tmdugtw@sresp@cmh itg c@qtaménoiu@hmharm'sttcmﬁugm}rn enticrinpgses

®

e reaction Wseee@emmgﬁherrﬁ gﬁ_gt% %I%%h w}gl?rg‘ 1)? the spdd acic
ol i d aci dic FEGES .ou@ag S hed ﬁru'%&q.uewar are
Ftering theprraa Wfakthe 2Bove reactihs. THE RGN SToNuciTE B ix@UHEAhich (RIpAses the@BmBRAES ibse
epar at e the Sttucfutss -hed e Bdcergpinat GoLiich aldoi coinpédses coripddtdsachoséisttuamrea Eamknown.

eacti ons. Th@nreetareeqommlpaﬂmdefeas'hleso aspma;etﬂuprcemnme\m ot@ﬁmarteegwrtwe- fWWmmRMed

ose strugt uitgemBagonge 8 MIAWE af ullpreaniaining comp mri.Ses, Q

oo 3t ol Uy o AR TR e e TP M R SRR
eparate the ﬁmﬁﬂﬁﬁeﬁ uid Jaﬂ:tlﬁreﬁﬁadc%dm&thlﬁ&:ghﬁrhﬂlyg fH’rﬁllt@ﬂH ﬁ}(@ﬁﬁl ISObsequently
onbi nat i on . athe ssolventtisiseipadd fear ther produet. duhdbiey sah@nsooeats . solvents of tHentypr dhentidned

enove the |a§«tremarbamasycrtﬂs brmrtpw@sthw-a'mre'me? elac’t Ragisulpivsefikslass of solvents are the

arti cul ar 1y WRGHZR M %I%theugs STRLR SRR (RFGRAE S b5 aReduethp@idddn

ifyi
atal yst, (e gl mié i P AN R T
ol vent. to thaatbt.mrmrfoemet-bm inkfea sé effidighey éfitfieamtratiom FiveGHy tﬁﬂougrngazorhaeous earth
fi)ter the waeticilaly useBil wbergtienise wonteirplatadlreauites the regioral phsatisténtielin ailiselid materials.

roduct . S&? t‘é‘t)’l’eée’sﬂ{"Vé’Fﬂeé'e’F‘ﬁE’P Mgk kngyiny@ Hhose gilleq fahe rhandifequire G gigborate discussion

er ei nabove S.EF(E?:\- 9 el ﬁrrlgt%ryfa' etrap HW?dsthnﬁe j% B)?rl &%g tion%q‘ﬁxe;rfeentron is within the
articularly GagddikroflaB&s 136 1o5BbYUBHE SThepRcitd Wndufits of B o BmBoHehiskSbe ihdluded in the
ddition, ot hmrnpoﬁmmt the maéntiphl Ednf beGeddilypdetdriiiat byl bresskilednin e v ant ageousl| y

nmpl oyed i @& pur |Tf‘§/|c %@Pﬁaﬁfrtbep}e bmmmsn nlsedontann ehieast ppg, ayxilipyrcorrpgien-inhibiting

xanpl e, co im rca 0 HOP of, oil-so) materia vi cczrrﬁ qtnd;as't fing
TPt on ol TR e fi c*"%wosq L o

i at omaceous aaﬁ.a@ i's particularly useful ere he use contenpl a
equi res t be reTowdimeahptsthiadibamits mich garabd utﬂmldrudtmfmteeemadvsnnoﬁ@tangmmnalssfmm
xpedi ent s arRseraedtion jeheiweluble derjvativessioptalning the dipigecaptpthiagipggler ruglghy Bavp ghe following
B aborate di sTYSYPHRAUIEAA e wei ght ratio of netal salt (A) to
Wul furized adduct (B) in conposit b@idMdreapldr 3 dMBBEIRN 1S Within the range
f fromabeut 1:10 to about 50:1. The precise amobunts of the two conponents
Jpo be included in the conpositions of tﬂne—r—mentlon can be readily
et ermi ned by one skilled in the aﬁi l The grrposrtrons of the
resent invention also contain at ast on9’_ QUxT1 ry corrosion-inhibiting
pt eri al (gonponent (C)). In one enbodi , corrosion-inhibiting component’
& sis at least one dinercapt ot hlﬂbl%ggﬁo%“%&;&%ubl e derivative.
hereof. Such materials provide corrosion- inhibiting properties, and
g@articularly, such conpositions are userst]'l_ I nhi biting copper activity
uch as copper staining. 30 Thgsd.r_ncrcaptot-h-r.gd;r azol es which can be
tilized in the present invention startiRg Aaterials for the preparation of
B | -sol ubl e derivatives containing the di ffercapt ot hi adi azol e nucl eus have
M he follow ng structural formul ae, and nanes. 2, 5-Di nercapto-1
B3 4 thiadjazole 35 NN ES- C C-¥EPgreapto-T.25-thiadiazole
a 3, 5- Drrrercapto 1,2, 4-thi adi azol eg§— C_NEERE]. sk 4- Drrrercapto 1
2, 5-thi adi azol e 50 55
ERR] 4,5-Di nercapto-1, 2, 3-t hi adi azol e R?]/NOc these the nost readily
vai | abI e, ;and the one preferred for the glrposes of this invention, is
B 5- 65 dinmercapto-1,3,4-thiadiazole. This conmpound will sometines be
eferred to hereinafter as DMID. 4bRiEgEpPio-1.g3-thiadiazole
N—C——SH
_ 1 il
60 N C——SH
S

Of these the most readily available, and the one preferred for the purposes of this invention, is 2,5-
65 dimercapto-1,3,4-thiadiazole. This compound will sometimes be referred to hereinafter as DMTD. However,
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EP 0 217 810 Bl it is to be understood that any of the other :
di mer capt ot hi adi azol es nay be substituted for all or a portion of the DMTD.
DMID i s conveniently prepared by the reaction of one nole of hydrazine, or
a hydrazine salt, with two noles_of carbon disulfide in an al kaline medium
fol'™emed by acidification. The GRPBEITI®HE BI the present invention are

| ubr i cat iifigho 8k Listerstdd tHa DI BNBESthér@imdréa p@eiiiaad i s)mdyE Butsiitud e for MBdriawesion bt
DMID. Denpeadtozves of DMID have been described in the art, and any such
corrpounds cBMTis cpnyepientiy @repered bicthe ts BBP’(Q"@HE"%’F h\t%mar"ésé\fﬂ’azl"ﬁ\?%h‘("lﬂbﬁm The

pr epar at iMHESSf cubaRSe (Faneialn ev({)a?\Edn e lulyfeating
"1 ndust’r loﬁhe%ﬁﬁmggfmons °f“l?d§.v F aibe do% Egﬁgoﬁeaged&' EJ‘& Z“g?‘ o

t he - pr epake Hcludé iR thelcbpdditionsS® kﬂétﬂr&erdﬁvbl\tﬁ»h] 'ﬁh@%reﬁframometdeh&tlmaﬁ bliTRIist 0
utilize aksceibslyin pricpadetindDbil) sod EtgineerinurGhpamisey't UL pDRTE-4 (Rersénther 333@). For the
'subsequemrargrateieft %;ﬂrﬁe'uﬁatdewaa\respbou@ 'te-aewdﬂwwﬁ"zmdv epare QMERD pg to

2L S R U S A gaw ot b

2, 5-bi S- A BB Sl hicieos. Fnhyehd baafa N e el. S GAIRE, 16dashy may
be al i phatdiic, ahéycid, eFR{l] Syl dnd Glkargl B@:thﬁﬁdpbsmonahte Qeffedtive corebsiah- kfyiib;toralfgflsllm,d

al karyl . stBec Iallows)nmmgmilaronfsalarsecfeﬁdlﬁglﬂdwm@rqaoswpoqrpwsnmd)bxt the Jolfowingdeneraly |

si‘l ver75alf?'5‘§‘§ and simlar netals. Such pol ysul fides which can be
represented by the followi ng genegal _15yf ormul a 20. -

[ERR] wherein R and R may be thejsame gr different hydrocar bon grou s and
x &pd y be integers fronﬁnfsbxaﬁoﬁ\ﬁ Gnf-dfeys®h of x and y bei ngl |
|.east #. A process for preparing su g/derl vatives is described in U S.
Patent 2,191, 125 as corrprlsm the reaction of DMTDWlth a swtable

sul f enyl W Pﬂe Pmma ,{ 'F'Fﬁ serttwédrg?a Ead‘i’é wa v'; ?s escnb gfg
chl orlne‘ﬁgﬁ’é d.% ﬁ'g a§m MF lrl &?b&l%

terti agy tH’EQ:ﬁrﬁ& p@dqdla H}uf Bk Ir ﬁlﬁné‘& Iblﬂor Qvithlal primary or
pr ocedur eeriayimbreapddit amaﬂél shf;nwlsﬂmrdembiung the fumbmeememar( teSbkatned BY hiidrinairigh
chl or i ne ai mereaptanofSH cor R Iwithi dibering i cerbpmcteimathigridse dl @ rsecondipBeduse, DMTD is
chlori nat’@g;ta&d'f%ff’fﬁ‘ the desifedspissutieny chloridervayish is then repctedavithal 'east ne merraptar (RSH ed
Wi th a-'ita E pﬂiﬁlt %g":ﬁatég}:ﬂggsé_%ﬁélgé& Eroasgﬁgr prgigrmg zsus(ﬁydrg)éhﬁmwg) P§Z 932
.descri be iz Thé fBcddlr@ (riveiSesithl reiKiBPé¥leithd DMTD or its alkali metal or ammonium sait and a
2, 5- bi s( megdeme@irbtk hrdsérico bt fyddgén pehokidel baiz @ k@vent [0d-spluble @d oil-dispensitié westidnhe
reaction P?F"?#t?ﬂ?ﬂmlbe eﬁpﬁre%a'aﬂ hyethe femélOan fuig EMFFHUZH‘Q §rires Pla:wgrﬂjma“'c acid.
(T)T:EI’ g?l 2 SE Eﬁ}ﬁdﬁ#@h reaggqglglﬁxougf?gﬂg?ruc?ngﬁ {% éganﬁ% ger%gk \ér%i;ﬁ alm :ﬁﬁ%l e
reaction ofcaritRytloMiters\wi RTR hiligeAPerBrabdemdior m ¢ aci d Oonrp03| tions
prepared in this manner are descr |bp_gg1_|ﬁ1 U S. Patent 2,749,311. Any
marcapt an can be 35 enployed in the reggtion although aI i phatic and

tfc nono- or poly- n@r@e(@r)arﬁ—&ont/?%-i‘r@ f@oRL to 30 carbon atiFitBre
pr ef erred. Carboxyl | C est ers of aving the general formula [ERR]

wherein R and ar bon [ QUDS shu Sar@lalkh Hél;@ kXl Al Iﬁ@ryl
ar oups, gr{t:amwo, PRy aRAEh SR B RABC ool ol hos plishin i 2
describe actind biiTD Rtk Qﬂbrggmc?@c@d Ba% e (c ADRGE? a5 BioBr eut.e opt:2pes ed»pb,ytureactanng
DMID Wi t habeut 25ngabriuc 13007 Suiteblel stiverfts bdcb ras dedjzerenet dioxans cen be attifized & fagilitategpe 5

t enper at UPAStTT. The tspatiameraeucyis wahed wish dilte pqupousalipl qiseaove Sy egan shistiRapnd gnv

benzene dPregon%e}r?g o);&:{ E:%g }‘iﬂhlalhglg nragdgl %Lt 'ntlo%)garl;oaﬁlcag QEatl Ocﬁ'ﬂ ion
produc? i g.a8a [bE P 4E Pudém 2loHEscn. THasd EIRAbBaloN (i QUG8 gerdratly
and any Lbﬂﬁr@&@r'iz@db\pﬁéhﬂw\yhgtbrraﬂad 50 "Condensati on products of

al pha- hal ogenat ed al i phatic nonoc rbox I c acids having at |east 10 carbon
atons with DMID are described in ﬁatent 2,836, 564. These condensation
produéﬁs general ly au-ieochammesl—zed b}:-—tSh-G\fH)IR-tﬂMOig formula [ ERR] WM®yein
Ris an alkyl group of at |east 10 %a'r/bon atons. Exanples of -

- al pha- hal ogenated aliphatic fatty a&i ds 60 which can be used include

al p ha- br overdireRiis Brcaleyt grdup di biéuat 1Wlbrboroetbras) Examnpies othiphathplageneted divbattiawarids )
aci d, set c~humcpn keyisehinelugediphe- P@moﬂmveew glpb#-cftmsﬂwmmﬂbﬂp l°r°cst igpe aicbons

‘and unsat A 1 drec hyd'g%{:eré)ﬂlfss alzi atugaA eﬁ%{\es are
2,799, 652 eﬂ"@@%’ﬁat ‘H F iy 35,5 "tng Y68 bStelINAHRE BRABSaipha-

~ descri bednéum/n kth@ne, pitdnePdibenitthe, |cmdudﬁked.sftey¢tenee urdhtpRted kEtBhes Yéschlied irel\8, Patent

pi nenes & 3986826ncydecintiatp ervimatic emieterenydic ulibpturated kettanes tantkining foore sbale 4 ¢ fbed
in US. Patent 65 2,799,652 include aliphatic, aromatic or heterocyclic
unsat urated ketones containing fromabout 4 to 40 EP 0 217 810 B1 carbon
atons and from1 to 6-doubl e bonds. Exanpl es include nesityl oxide,
phorone, isophorone, benzal acetophenone, furfural acetone, difurfuryl
acetone, etc. U S. Patent 2,765,289 describes products obtained by reacting .
DMID wi th an al dehyde and a diaryl




,amne in nolar proportions of fromabout 1:1:1 to about 1:4:4. The
resulting products are suggested as having the general fornula [ERR]
wherein R and R are the same or different aromatic groups, and R' is
hydeogen, an al kyl. group, or an n@é %é{{?u The al dehydes useful in the
preparation of such products as pr At 1rormila X include ali phatic
or ~ar omat icarbah dehydeﬂrmmaidmur@oﬁwmahpte@maade:,aéshﬂ Bxiad, ﬁﬁ@onea:a@bhsmcrbémr
exanpl es mbetsmhprelfdég%sonm@lfuﬁdw dceronmletehyde, acet al dehyde,

benzal dehydeY-SpPaiem cts ghtginedchy %ﬁ;nhhﬂ fifeh rg

~of the {) {glﬁ’h; 1% 8°'H€ %8 1a‘nﬁ°ﬁ8°‘4§grg?“s "tre POTeEe "”%s‘f 85‘%;“5
havi ng the ovm ng orrrul a [ERR] HkmLctp Y is hydrogen or the amno
group 25 30 : [ ERR] 35 in which Ris
an aliphatic, aromatic chNTEQHe(rRi'dy-rﬂﬂ gr cﬁrpﬁ-@h(cﬂ[)e-rm}'pnd [err] are (X)

i ndependent |y aliphatic, ar omatr C or h se'focycl ic gr oups cont ai ni ng from

~about 6°to ab 60 car an ne used repar ati on of th
it sal S8 et R Sy PR B
am ne 6‘1ar UesQ:Bntslﬁ' \‘rar'rM t@ ardl sped

Sui tabl e amhmcﬁahvdae indid e iaewqrdeavaenmtaﬂerbué \WegAldetgde, dedehytynsiengde, etc.

et hyl erdédi anferegongnt @};tbanmlmof thenresgotimiehitanalse mey h¢ areine e MMIDEHERs40
t her eof . (o8¢ havinadhg foBovgagyformidz | i sts- suitabl e amine salts. Dithi ocar banat e

derivatives of DMID are describ S. Pater]#s 2,690,999 and 2, 719, 827.
Sych, conpositions can be repres ‘iLJJy t%e owi ng formul ae and [ ERR] 55
wher'ei'#°t he R groups are st rya-lsg-kn -IS-(N branch chain saturated or (XI)
unsat ur at.ed hydrocarbon groups séi ed fi0 group consi sting of alkyl,
~aral kyl and alkaryl groups Pat ent 50 3 describes products which

are obt ai HeY 'ﬂerSé‘erEfeswg‘" '"°aﬁﬁ€f‘pal dehyde and an- al cohol or an aromatic
hydr oxysconpound in-a nolar ratio of from1l:2:1 to 1:6:5. The al dehyde
enpl oyed can be an aliphatic al dehydé‘lt:ont aining froml to 20 carbon atons
.or an aromatic or heterocyclic al dehyde 6G containing fromabout 5 to
about- 30 carbon atonms. Exanpl es of su ,t,aﬁl e al dehydes incl ude formal dehyde,
- acet al dehyde, benzal dehyde. The r eact can be conducted in the presence
or absence of suitable solvents by ( ng all of the reactants together
and heating, (b) by first reacting a Idehyde with the al cohol or the
aromati c hydroxy conpound, and then actr ng the resultant internediate
with tBe t"n‘f*"aeh &z-‘b#reahpbatw( apmiic areaetdcyrgc bioap,aind@hyaerNrk fhdeptindshig 20 Hatic,
first and? t'n ARE conitining eomyphayt § to@b@8 60 dayted n@wynsdthapmlmadsedlathe
EP 0 217, s Eﬁf e "Zg%rg'g%%@ ¢s°' Rjesssand thecamyead nisy be
reacting H)M]il})arWlnEIHoaébya thifle, @“ﬁm A e
to those mp@bgfa U;ef;me%ﬁ&%ﬁaiﬁnbeQarS Qs% € nercapt ans may be e

. aly phatic_orltglo mate dasiyetivepof QMTWarmasapndany S:(Fﬁtteﬁtb 12j6eu99b raem;ammtv Such O
30 "Car bon®iRSRLONS 287, e fepresegted by the fpj|owingderawmise ans |ncI ude ethyl nercaptan,
butyl" mercaptan, octyl nercaptan, tm-e-p-rtenol etc. The preparation

of 2-hysdrocar byI di t hi o- 5- C sar)zgjug having the forxia)
[ERR] whrein R. is a hydr@%&i) %bg( uenféj‘ es%rl bed in U S. Patent.
3, 663, 56; The conpositions are pr epar%d by the oxidative coupling of

equi nol ecufiar portions of a hydrocarbyl. mercaptan and DMID or its al kali
nmetal percaptide. The conpositions arenr-e-purted to be-excellent sulfur

scavengers and are useful in 5 r pper corrosion by ac

sul fur. The nono- ner capt ans Ra¥s§ ( Br)r g atr on of the corrpoun%issdg%
represented by the formula R SH - rein R is a hydrocarbyl gr oup
contai gi n bout_ 280 erox hypohal i de
or air. OE;T%Q%TLW{E aréa ;;lg%:—cﬁagn oiﬁrancth z%CLn kcaturﬁf ;&?@&T? egmups
coupl i ng.. Spesi Hatedt zaasamsd &Scribbs pr cmrzh mrocapkaey reaﬁ.hgldmmmmhemm%an

i sopr opyI ahe’mt ammalnemroxmmph:am,a nghdee ydtio wbirapa xR amg 1:6:507hk eldehydbiemplovadk y |
mer capi, A ?’6?1 im %@r@?@@'\‘*%\‘ﬁu prf%neﬂmh ?rewshcamhvde .

i sobut y Snzggi}r @Br.ﬁa e co %ﬁgé Ha;\:?res ce or a nce ui ab
propene Oﬁoﬂle% (M nfikifg H rQaQ:fan ogethe ﬁrng%@#& rdiBtinGfa f/ l hé
'corrponent alcéhol ion trtehaoaaﬁepﬁwrdxy @B&pélndl hﬁr ﬂ\ér@$&6ﬁngl RY Qdultamn .msmrabrtazam thgy

thiadiazole, or {c} by reacting the aldehyde with thiadiazole first and the resulting intermediate wrth the
65 hydroxy compound. .
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.reacting a thiadiazole, preferably DMID with an oil-sol ubl e di spersant,
preferably a substantially neutral or acidic carboxylic dispersant in a
diluent by heating the mixture above about [err]. This procedure, and the
derdvatives produced thereby are described in U S. Patent 4,136,043. The.
0|,L;~sol ubl'e di spersants which ar EPB(I) 2117|81|ozm in the reactlon with the

t hi adi azol eg, gr@atenttZEEﬁQe&a ashI ess di spersant s". Various types

of sui t ablgre SRELS aer o aE E - osejm gy ?% ‘%;‘@h(?@sﬂﬂqhtﬂ%a'liqﬁat he
r pély a 0 140 0

' 043 pat E&tahpb‘%ﬁ@bemﬁﬁWnb ona ﬁgiﬂs

of t he i nefenitablermersaptins amlnmletbynfe&amd lag:ylanérbu | AP mBrcagddr hﬁ‘Jpﬂ oY, e

wi th a®per odieigrergptionef abrdjodaspiiidstjeirmeeamnil G- thiddiezoleesaving itgomidd 0gen- and
~sul fur-containing conpasition is thengteagged with a polysulfide, nercaptan
or .am no compound 35 (especially:oi IHsoI ubl e, nitrogen-containing (x1v)

di spersants). This procedure A TRrEe T?@es produced thereby are
descri¥ed in U. S. Patent 4,246, 126 U Patent 4,140, 643 descri bes
“nitrogen Tl m%u'sa r- cc%r as Qm}%‘% n e% (ng} A % are_oil -sol ubl'e and which
are prepapefle B¥iddi Q dpﬁ é ﬁé rp rt #J 5? ’% ﬁ?ﬂ meag t na %ﬁég'}@%ka
abauf 10 felbABrcadtiQEETha R6m batifibRard repofted to Shn are useful in
.conposist i preeentidg tdppert sapesioke HE factve Gulfun. tﬁeSnorF&aha&-tpta!ﬂ's L&ﬁ: 94 tdh of the
-pr ef er r edcampopRsAz\pre repragentdd by thaddrndlei de i s nal ei ¢ anhydri de. U S Pat ent
4,097, 387 descri bed DMID deri vati ves grs&ﬁared by reacting a sul fur halide
with an olefin to form an internedi at ich is then reacted with an al kal i

- meTal sal wheoéin BMEDR. hyloe£byl @ERP lebiitainihy Fom Aab @Bdut 4804 fbor, ARNRER: Qéﬂobﬁ&nﬂ:oMD
derivat edhvgpwa'? @fd"fbgr nyixteres thergofaan hﬂ wifiden to ornétel thediiodtive tdugiingaSytkciib/Aamipies a

one- st ep2 BAMPRM i 9aRENg 1“@?‘1"%9‘3 BN, clenpragivh mercaptpmbisy! Berept@y doay bon
at ons. 45gcnehbs onke ;”"’%ﬁ j{ ﬁm s gﬁf?’gl"‘ieﬁﬁ?’BPi prefgiymersgad  he
oil - sog5ub;he|ecmier| VAl Tvedes rcap ‘Al adi azo BRPORERTe ”&)3"8 YRS ‘lf&edl
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dependi ngf eigfoma thipdiarqle, pretéeathydMT Duygth ap bil-bdiublextispesanittpiraerably ﬂsdbhentlaubmduﬂ'dtok ng

oi I conpdlot ;B’rl?g"yéi d'fg‘fﬁ‘a '?e%‘é‘ F"”’ f m"tt%abamihwt 18¢°CThis P!Q?PM# ardthe
Jt

deri: Vad,l Viftilited %Tsﬂrfd ?éilctloﬂ ‘s‘r a(ttﬂ ﬁwf é: 3a%ﬁle%Wsag$E Vanous typ:s%:)

- provi de tdaratiess |£b@f$5tﬁ§b§éﬂtf inﬁ betibr 1 She lAELLREEdin ﬁl@
| ubricatin Aﬁﬁhermaltenaﬂﬂsefsl as téraponedtdd)in théltdnﬁpoﬁiflorfsh&hé‘llﬂlﬁédﬂblﬁi’sy&btamed by reacting

corrosi on’=I thiadipasle; 'UFf DMED it awereride. eretﬁfa QGTRB@X(dA)ThaWdﬂ(!B)mtrQDefi -OAN

about . GILLTS *6;',@% rgj'r‘@gn'zotmg gﬁE g % T#S entemyiney eqRoyRd
al so nay tgé}gg Hrdld g% LGt e"%?Pté '@f"u‘l"‘:e ‘ﬁeﬁ YR AR PSR
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properti e@lqmrme peeed by eeartinglawarbokylitecidive arnhguriia sbritaiting uptb abdue 10 dakRh oM and _
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ashles?: tpree"eéj % iescn @ggm ar agents. color stabi I | zers,
ont1 oemyaGa it i S AT P e i e
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conmponentstep(r )ctlon( B)e Qi«rfujs (;(D)etallmontaeatatm abvdt ®tol 30:erbobAtEmS]| spersant/detergent
(conpo‘ﬁen,tm s | | eF@‘dHtY etres e'rflt'*ytonaguctoea&)fthi hail-salvhie p deriatves g obr
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sul f oni c sbauildis a0 amoerit befficjdnt © pawid &edﬂ'ﬁd mﬁﬁlo@mm Ag Pro

aci ds #8r g' tThb%ﬁ'eMe'gQUd#the mlaamouqalod-mmbitoum) tocisd rﬁukwmoffmgiae&itum and (B) is
strontiu ‘lg osm ‘ﬁf‘?g’e ‘i SIC salt" is usec;l‘ to designate netal
-salts Wh%ﬂﬁldn\g ﬂ&ﬁ aésw b"f\”e %@eﬂ l"\ﬂ. grglnaorﬁmq muse:%{"i nal 'E:I; Senvsai

t han t he waicHahdyCbea imckldddl A URe’ ¢ &sﬁneﬁg”f@fn 3? ifdﬁﬁi glﬁg
the bawsi diseisantsl efsthe metopraducing adri debless-tfPel eXtidmeOpréssGre] ddbAtd) NbnGiwedi agints!

st oi chi oﬁ’éP'Fﬁel‘f @%'cfmawt-taetwet aI neutralizing 13 EP 0 217 810 Bl agent

such as J%%i b°@ i ( A‘ "°E-a'i‘ ﬁ‘a?%“O"bedbﬁ mesenitinventian vglitdntaiteinat  a
t enper at ufs@e,g, ,s ﬁ?p, igﬂn ﬁ %21‘5{?%@‘%&%00"*%%@ e a

" pr onodoer " Thﬁail’hﬁommbﬂa rgérid 4 9& trdl & ge
excess Of’a"ﬁ'Et'Q&#ls ﬂvlmwmrsceaclds orl@;mm:yhc X3 pm‘ﬁr&:s nﬁ&éﬁ@mﬂggfs% cH fé’s%arﬂ%me

a

pronot er © Eﬁ‘o!'fh'emstflysman@eseswmnmsu hecnbﬂnumnapht hol , al kyl phenol ,

t hi opheng Lg §+f$3:, g‘t‘gm Pt Ded com q'@nr mamobnom:mbcauv

f or mal gle thvitvd ﬁbaﬁn |&I s%h':%&f é’fQGPacld &T%oﬁ ic excess ¢ﬂng ltjt? llzalSIc
_propanol, octyl alco o | osol ve, carbi to ene chfﬂ 7 ear "Ig

al cohol , and cycl ohexyl alcohol and am nes such as an|I|ne

phenyl enedi am ne, phenothiazine, phenQ?-beta-naphthyIanine, and
dodecyl am ne. A particularly effective method for preparing the basic salts
conprises mxing an acid with an excess of a basic al kaline earth netal
neutraI|Z|ng agent and at Ieast one- alcohol pronoter, and carbonatlng t he
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-3,

15 The following are illustrative: (1) Reaction products of carboxylic"’
acids (or derivatives thereof) containing at | east about 34 and preferably
at | east about 54 carbon atonms with nitrogen cont ai ni ng conpounds such as
am-ne, organi ¢ hydroxy conpounds sﬁg ? ggﬁgohs and al cohol s, and/or basic-
i nquanlc mat eri al s. Exanples of t sg t LS dlspersants are .
descri bed i Rgdit bich aéthPambrrtxide, hgaroxile) Barbonehe] bicartdRate, r slfidp ata@érh e rdtire bteboG0°C
the 20 fol Iaowf Itegng @p m@t"m)ﬁass Thgusia ':';5Qmoter erhénfle};trem@os S‘Eafp afttfie incorporation

3, 399; 141 llkSYGe is kn3w of com the promoter include
. es suc al benol, funzed ky d
3,281, 357 z% ducts o g;t % ic sub a s such aa%s ﬁ?%ﬂi

3 340 281 cohol ceaos ﬁol3et I, stea cycloh&ﬂ akndtdsh

30 . (2) Iaemet; $uBh agndide) obehyletﬁedraeiu&t pheedﬂyiaziimgihenwbae-ubpmrhym"gMd abdepﬁamme:
"~ or alicycli & ragicplgesefiaptivh mathipe fog prepar efa thebptig/salis com sewen? ?F&M'ﬁé@ excPRaef @

may be char. %@3':1‘?;; :é'gﬂ;ggte??ﬁll E@t:’ﬂpg ap E% at '5.??3 °B% Qﬁ‘ﬁpbg}r R 48¢ cypanating the

described’fo leﬁergénﬂi il |s£é?‘i:iuﬁ‘éfrer¥3 c ﬁﬂtf&t that, ggpéndi%‘lon its constitution,

3,454, 555 35he dlspersant may upon combustion yield a non-volatlle atéadB subh s boric oxid €Mit 4o} not

React i on pr odirerily cofitsialmetal angiitearefbs does nohviel atnha@l edrkaérl gpEshap cmmnnsﬂaattvpes _
| east” about aeome\am inahe at: mﬁsawtmeraméhwwor(teswébe " W%"‘ﬁ%ﬁ!"ﬂ%@fd'@i -\

ani nes (d&pde ??ﬂ TS W B IS RO VAI 15 B G % S el 2

“Manni ch di $pgd, 515east a P aitro ohtdin ne, organic
patents are hvdrb;wsdohabmnde suc4@s Bhehbi9 add Acohols,Zand4B 2 b3 8norganicIndadibis SOBmBle® 8Hithéde 0
3, %%4 497  ‘“capbagPit dEpEsdtst @@, dgddBibed lnsrlﬁh@fa@ﬁtzl 306,5293n@ i/m&YA). B p28Ms INEQding the
9, 6330 followingos 450 45 . 3,413,347
3, 586, 629 - 3,980, 569 (4) Pﬁ@gyyggs olhatag4 syed bygmatztreatl ng the
carboxylic, am ne or Mannich desryer santzgee)anh swdazegagent s as urea,

t hi ourea, carbon disul fide, apddidjeles, 3483 Mes, %ﬁﬁb@ﬂx l'i c acids, '

hydr ocar bon- substi t ut ed succi ’?% ydr31 8 nit '§ epoxi des, bor on
conpounds, or the li ke. Exenpk’ ter3I4 gOf t 1ype are 50 described
in the follow ng U S. patent 5334%,46;86 0@,’3221793 288, 3, 493,520 .
3,639,242 3, 200, 107 3, 366, 569 3,513, 093 3, 649 659 3, 254,025
3,373, 11% f@)@sg:’:lgrggroducts'? rgglyelg'pmhggpleculf‘r wgght aslphatlc or algycl;c ?I{Qmm?s
3 442 808 preigra g)y& ene po gm I'F C I'2 erize 35@5“% ? rS. ng F?Ees .
3,708, 422 (tgﬁ ?f%edes e?r%’rrgxa eo'f‘??sgfg Q'V‘b"glluz pr?tems nononers such as decyl
met hacryl ate, vinyl decyl et her aa¥shdagh nmh?acsasar wei ght olefins with
mononer s zgont ai ni ng pol ar subst i t3ASRFY, e @55588411 noal kyl acryl at es or 60

acryl am des'a Rol ég X yet pykeq_.e 'sub at.es. ese. Im b

Chat acter | 260 A SOREReL G é"mﬁf‘gsfag %gfm?agg PRRraTE
i n the foll éistdd@ridddSs PInRIBE Sispers aterla?s B&bribea( & U.S. patents are
3, 687, 849 6Bustrative: 3,519, 565 3 702,300 14

: EP'LO' 217 810 B1L When the dete dis nt (¢ ent (D)) is i ncl uded
in the conposition of the invé‘%ﬂ9 I% fl\% ght j'g’]:g% of conponent (D) to-
_ the conbi ned wei ght of (A) 145I§§.SW| I I3 1720t heegy gfyoe of from about 1:0.5

to about 1:5. Ql-soluble conps&slmm ons 3;5me| Si r@zsomponents (A, (B) and
(C) and/ &t (D) can be added dHTé@ﬂy t§535f89 | uk*980.86%t to form a

conposi tion i Ny SRLd obgamed ns the nv Prefe rab% n]

oo wi e ot S S e I it ;E:wgﬁtﬁtm
liquid or gaﬂjcﬂmdbrlweﬁﬂes FHAES, Soxided) Bdr ;J‘oundgetp iRe. E ﬁate M are
xyl ene, &b deseripedin thelthilowineUSopeoeanst r at €. These concentrates usual |y cont ain

from about 20%to about 9Q9 wei t he ol uhl nposi tions and
may contain, in addition, %é%&é;?(gsr n%’%é%}er %%iloéfves%@g@ﬁ% in the art and

descri bed beI ow. The renmmslmzsof tj;@gcmncenﬁ sggfeggl S tahg-,- 574
: 55 3,278,550 3,442,308 3,579,450. 3,703,536
3,281,428 3,455,832 3,600,372 3,708,422

(5) Interpolymers of oil-solubilizing monomers such as decyl methacrylate, vinyi decy! ether and high

molecular weight olefins with monomers containing polar substituents, e.g., aminoalkyl acrylates or

- 60 acrylamides and poly-(oxyethylene)-substituted acrylates. These may be characterized as “polymeric
" dispersants” and examples thereof are disclosed in the following U.S. patents: .

3,329,658 3,666,730
. 3,449,250 3,687,849
s 3,519,565 3,702,300 -
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10 substanti al | y i nert normal ly li quid diluent. The conbination of
conmponents (A), (8), (C) and/or (D) is useful particularly for inprovi ng
the properties of lubricants containing little or no phosphorus, that is
| ubri cants containing | ess than Ogp %9 89¢ gy @peneral Iy less than about
0. QB%fphosphorus In sone |nstances the | 'ubr i catl n co ositions may

. t 'O qeteroent(d; (°°'9. siieroefdbg inygntien.
Che fubr i cal %ggh AT L Copmnas UeRE oL LS o tfém "E%‘QT o ?ﬁ%tﬁ% m

of a phOSphoro Iéls%hﬂomtﬁﬂﬁicdmrignﬁ@dﬁdoﬁéﬂtﬁm ¥B) a.aos(cﬁne)épzob ¢an'be héded directly to a
phosphor adinibficana teetorm @rogepositiop o 8gbidbes vathahe mgention. ®rdfgrbabiyn hnowphr ttis oil-luble
" Lubricati ngomms-temesiﬂlttﬁdmsf;% ee‘msam'ﬁ%:gp enefggrqgg%%emw@ﬂqw Brr?;gal@ﬂ
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of  phosphofiniEl St kfin 'bﬁés éﬁw‘v’ cHBHI U SOl s a0

oi | s". | p subshintisifeRGSahEY Ysuiddiuel. Phosp orus l'u rlcants It is pre erred
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and i nter pm 2| Gy |f|tﬁt§p r@le m oil :m % f’ % lcattlng o;ls of
ooyt ert SRR i G theeﬁ‘rﬁ At %“3%' R o

ly(1- examsaarboae 1&/dudh Qscgtdwaﬁ-a ed ap@ ms ebg pol ténesstpuﬁr@r%pwenes
er eof ; abloplibreispbut@sne( enpglymerd,odmtﬁhﬂaerpmvhmslgnets,eétc A0min-hexaree) @oly(130tenes),
nonyl benf@' éeced?si elﬁet' DRYIR Fhewehzéfh’ég'ze@?ée ngst tetr @ecybenze"es

R P T Gyt T e

her s and

nmol ogs t her/an,tenamdndb h»elylnletsend Aikpbianes axd derivemley IRrd! whskeithd ew.ablmrosyl

d deri vagiovess havacreen fmaghiied by teswerification, rettterlﬁt:ytuhnomyl cgrrsow arhmee ctaesenf known

difi ed35b§V 'E;%:%f; 3 g ﬁj’éﬁj?t%e rhef ggﬁ T;rfﬁ ﬁ, :fénp her é‘g Preeq'ioxya (ANSE
known 3 is ﬁ h |ec§ﬂ % about 1000, -

enplifie lpiéﬁyf- é}ﬁercaf yaﬁﬁ 0.9 big ﬁ:aaf laB6Lt Bbo-E10 0’ ﬁ
propyl epaymapytbae glybud hali ydmaaﬁhaawy meif Iaﬁfusmnb—tdne,swc o xyahb Ipyll/eﬁﬁ;xync

)| ymer s¢o( esteys therepf; twymmpset tbmmyideﬁersghly@cﬂa-aéaﬂtrewd U hgthaﬁwgmcag!@ster of

cul ar (EEPSIMyens 'Vél‘y 00Q her ene

f suita SS O (1] Fletlc I¥ atcan E the Yé; ar|
ving a nglg 1 mme i seinie AJL ﬁ?ﬁﬂ@ &gn‘fs ‘fc.ﬁf"iae% ﬁﬁf’ VIR Ene
ycol havmgnaaom;) édadi aid WeHab cnd?ﬁdnﬁb@dﬁ nﬂ&é’t Wer, @biGnig aau aﬂmlﬁ%onﬂ;rhd:ds
| ycar baxgtkéngt rdfordsdcats Btd Jiwdth @ 9@rjetyf of micehotstipd ebut\tl hicotat béxyCal@bolddogisdybdi®hol, 2-
xed [err Eth‘ghg{ %cgbl?"cff%ﬁygeslml %f;hoggi \@P' 6*\%@@%%{%3%6@ S%e%;"f\}?;xar:ax;lfs
tr ae-t hyl Lte diis aze éf? Wl% te de acate {’
at can bgnia S foioladd dhidr &h eger Doh sl el
i d, SuGCith a;voaablds ofaéttéydhws:wcgwoan aadm Bles Wexéiﬁﬁ@baﬂ lafid ms vgks, nal eic
i d, azel ai Esteesudefulas bathetic qils aleb indiedeaimise mads foom Gt s nenagarbokyiicatidp aresd ratviold,
noI eic a;’,r‘?y)"’dp 4 tgegﬁw?rcarﬁ%neaew' gifcrly r‘r"neet'rvthtmsopam » cremagrgthiiiol slRpntapp(ingiol.c
' dS etc -b: eﬁss@&tyasqme Ly ol c& dxartee(}(iyL d silicate
COh0| ssdeﬂ%&ns% & usefdr cl&b QY ja fulsH QW:QFa ﬂ‘ﬁgﬁz t&%@opropgl silicate,
et hyl enetegthyxahyltvenylsititdtes tetrapr- raawleaefl)gl@teahua Pltar- t)utytﬂpﬁﬂls itate, BRGRPInEshyeT
'ese est e?ﬂentm)dudmm b urplyimethaligilaxanes, dupplzu@t hmbtgﬂb;ansebatyat €Othed snmhe»le

(herats. O ORE Eﬁm o ¥ .@s%a('tkee"? S R

| i nol ei Gnr@ oﬂé 58 khosé eawf @ﬁa el ¥ ICE WithgutGikh e BlirBicst
baci c actrehtuﬁéhtvﬂot bxatripe, srEHaeil@btatred umtlhgrbremrgmgmlrauamda bev aubl disobtdined

et hyl hexa'mst'\cfremmdmawoﬁwtﬂhewh |okesterEs't@tas,ned§e'mv fram anyestenifiation plofess and; ysed
| ude LhPEbPubdughertieatpentvould peamusre "n‘fﬁh@?f&%&'ﬂ?jﬁ B e ypafingg o pacering
u mor urfl stt%:s rove one or more prop any

® :rm'jcr.o.f-*'c

h f
yol et her ildagets neoeaeeﬁt y?"e

ntaerythritol, dlpentaerythrltol trlpentaerythrltol etc Silicon-based
S such as the pol yal kyl pol yaryl -, pol Yal koxy, or polyaryloxy-siloxane
's and silicate 55 oils conprise another useful class of synthetic
'chants (e.g., tetraethyl silicate, tetraisopropyl silicate,
- (2- eththexyI)S|I|cate tetra-(4-nmethyl-hexyl)silicate,

=tert-butyl phenyl)silicate, hexyl-(4-nethyl- 2-pentoxy)disiloxane,

@O0OTT —N®WOT .—hf-*ca.mm—mmf-“-*'



" it tarmrh w8 P e PR e T e e C - B T

EP 0 217 810 B1 such purification techniques are known to those skilled in

the art such as solvent extraction, secondary distillation, acid or base

extraction, filtration, percolation, etc. Rerefined oils are obtained by

pr ecesses sinilar to those used to obtain refined oils applied to refined

{ oiLs—~%hich have been already used FR 8&@1# 880 Bdch rerefined oils are also
known as T egl AR LRRERE SR3GEwPLd tﬁoe%u&f.h %C@gdeokhhwrworp soRdRyd

by 5° teChnﬁ;lﬁmlgt&ndbd'o?&t&dj éx@radtioATMieBtion) fpefeIgtitn, g&ﬂjﬁh{éﬁ%@ﬁﬁi dbitdined by it @9@

§ products. Tiimiloitd theselusés te oteinpaiised diloaypliedtn refined ollg whidh{ava &ernsiréatly usedB) $er\(u@)

and/ or {D) §#ch rerﬁeeféwﬁlaeyeakqonmtaﬁecwmb‘# P"G@RW‘N?GQU odeften aie agditiqnially Arepgesad Pon

C ]
in an a unt(e Wﬁ? le co @;ﬁ)h?b;ﬁmﬁlﬂz E 'ﬁe A % \P%r ?D) wad%r % & %%he
such as i NDKENEEhe6 a&ttoq  SHaTiVRRtIoR T b Fhbientidlprondedh DRVEhET
pressure pr ﬁpﬁmtese&h abxipRovg @ xedatibr-3brrokibn- ﬁmamw laan-mdr bndas? eitl‘eﬁ'félpaé%&lié prep&ﬁ)ek%
t 0. about 20%!1& emallgrmnsofnovmgwlpaer tronc albrant OaﬁHI% onabm 20M%i byrwet-di\eyf the earti¢culdr |ozeml

The opt | ng Q@ ic i n c he e u ) B"tt%aa z‘?”%ﬁ? le
on the ot he‘ﬁbrﬁ, ﬂto%r()'ﬁrgsu e S@aﬁﬁi”tl " §f e t gl VbR &?ﬁ
opti mum anogga atlh@c&@mb‘l%q whith & iio\68 Jubj d IV @Wlem rléaﬂng

the ot her cemipesiichs @peratbcuriBiar dxtrerdélpsdverisd Ednﬂﬁbnhﬂjlgxcﬁ eﬂpm&aﬁngmbmpbd’t&nﬁ)m Friatihe g
condi ti on& dieseldngioes. the compositiorsenay ab?re@nedthemcatnne arpatrrttq of ub @rabad QQ% PY/\!S’QN
enpl oyed. ‘19 MaiHef & ‘?tﬂog"et?ﬁ)gﬁ&e j'¥hrgates 6?’9

b the b aren und arid-eel y af F‘h% 2in
condi 1 i ons, a8 :#L‘Z%ﬁ:éa% e e e b L s
”‘E/COrrposmel iBdNSHedBYthd Ribfdafis.CIRE inventibh Bisé buMkd ncp%iasmemsamnérswf.vem :h@nuabeui
30% by Wwe¢ gdeimpositionsoftis inedntib Sudhatidilivewiniigle, fopéxatnpie, dxldbidndattibitrg agemp peuripbion,

I n one ref‘tePfeé‘i!f‘ge%B’éiéhemﬂe P’?sﬁ'efe PYsDIS) enditwes aasrws celony e%lizefﬁereawfpame Fise

S, lch may be
an ol l Of aﬁgu §%¢r‘1\ﬁﬁ gat@ g}ﬁgm rge??ée :@dhéac ??w I’O o] ss ch as
descri bed fO¥i ate ¥ssul S)ééea\‘s IbolySu¥ 2yl ﬁld (ch He I'n
t he | ubr iz£ adibugyt :eTflaanfidavSemrlzma ﬁ@st&%h@ﬁﬁ&adtsem:r&mué}ﬁﬁerﬁf sfubfd d ﬁtbﬁd mes

in.the | ubraut!emed Rfpegn 9|Iltme@mshqsbhottfdltbloatmnemdecmc d@mtplheadmuphvreslthmml. igke,

o S em;ﬁ:{%“@ o ] ‘pg.egﬁid oy m e

agents. - BeIXis Ic&fnﬁ oﬂKEJrﬁﬁﬁngoésg&%‘H spRUrlisD Such odithioates should be
oxi dat i on- i avbidéd Wwhengpossg@ant S wWhi c nay be [ ncI uded in the I ubricants of the
i nvent i on ar e Marenfthe shosetmiggtioned auxilipry textdered nf erelaee Geraqs!mrvg'dsmhnfa@tors

chl ori nat ed"ﬁﬁ’@ﬁ“’eé %Séﬂm

a'sul 11 do L CORAEAT nﬁﬁﬁﬁ?fmscﬂ“f:"ﬁ&.ﬁﬁ”a :gmy e % ;»: ‘l"d&s it

net hyl est aémgdrattlePrépenied drou&iaka‘d%ina dh 8 mt kd, 2@ xS HIE Ha§€ of
and sul f ur i“teltickre ;Audirieas” & OUN Shialhe@taad Rphﬂmgﬂvcsrmdu (tdrivoHiteds Lol ptliistaes, Zievetand,
{ dicycl ohexﬂ*\@fhé horodl thioate, zinc di oct I phosphorodl thi oate, barium,

{ di (heptylp hen P?‘h’l"B‘a’f Pressentsi gﬂ'q?‘:é‘('a‘?ﬁ afﬂ'Y@&’t'aé“'deé

nsag of hal 1 il waxes an aroma Eféﬁ; inyl carboxylate po ers; an
t Reszinc s R b BidfH %e@ﬁ fnypgste@scaf g Vil Ethbre ot St @ pressants
{ phosphorus lssemmsua foughosediof fhisakveRtibn] nailed’ﬂb?(il'lb"i‘- prepdratiof QPd thel luseddre Bésalibealil
n- hexyl al cuﬁoPater\memsw %01i 2.0tFcAB:r 26551429 LRt B193A98; LAA6E. 248t i24Vg1.817F 2,721,877;

containing % 31 :ang zqod\hﬁam)unts of hosphorus such hosp, orodlt_loates
a, i

| shoule o8 e SR e e e AR Lk

oS al SO serve as
anti - wear agerrhefolichﬁgard mait}eynlrepalmsp&w odllﬁﬂn-bmémoit‘ms\bedhb pleEdInvaiianiab @sll
Pour point egpxroplenplf ojl-soluble zomagsitiopt bemmrriging serhpdnenty ), (B, (Gldatdior (). afdt agditive

i ncl uded® n°oPFRAMPLEANPARY 394 PEFIntRotRreREIghhefdhefatalepmpositipn upless ofterdsrdpg B
poi nt depressants in oil-based conposi tt,gpﬁ,' gli0 inprove | ow tenperature
properties of 0|I-based conpositions is well known in the art. See, for
exanpl e, page 8 of "Lubricant Additives" by C. V. Snal heBartsédnd R Kennedy
Smith (L€52| us-Hiles Co. publishers, develand, Ohio, 196WeishExanpl es of
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g0 DMID derivatives of Formula VII where x 0 and R and R are hexyl groups
).2 65 16 - EP 0 217 810 Bl Exanple 2 Parts by Wi ght Zinc :

di but yl di t hi ocar banat e - 5 Product-of X II

). 5 DMID derivatives of Fornula VI| where x = 0 and R and [err] are hexyl

rq%ps : 0.2 10 Exanple 3 gEpng ﬂpgybdgﬁhl ocar bamate

: ' o Product of Exanple |V - 10

fReact i on product of DMID, fornal dehydeemR¢2 ertiary oct! nercapt an '

_prepared as in Exanple | of U 'S. Patent 2,703,784 ~ FansbyWeight = g 1 59
anple 4 Zinc di anyhﬂbbbﬁt%iﬂ%m&e 5 10 25

r oduct s of Exarrple |V 10

2- et hyl di t hi a- 5- mer c Aptest QfXIlB 4 t hi adi azol e prepar ed ‘Wi t 0.5 he procedure of

Exanple I of US. Pabﬁ% denvatlves of F%rmula vk o 0.1 30 Exarrpl ¢

5 Mneral oil her 70
Composiibi on of Exarrprv 5 30 Exanple 6 M neral oil
94 40 Conposition of Exanpl e 4 Example 3 3 Exanmple 7 45
M neral oil L 93.5 Zinc
_.dl any! di t hi ocar bamat éine diamyldithiocarbamate 3.90 Product® of Exanple IV
2.0 50 45 PmR%?Gftéxg,qp,gq\pduct of DMID, fornmal dehyde and tertiary
ctyI mercaptan prepared as In Exanple I of U S. Patent 2,702,784
.1 Reaction product Redktial geyduetrog DNGD ) famiaiiehyaetahd 55 :
oLyJaut enyl (nol ecul maweqcyhmere#mmmareﬂw) succi ni ¢ anh dr| de

x = 0 and R and R' are hexyl groups

4 Siljcon antj-foaffeagedPf U-S. Patent 2,703,784 0.81 60
‘Exanpl e 8 Parts by Wight Mneral oil gampies
89.5 Zinc dianyldithiocarbamate C 2.065 17 ~EP O
217 810 B1 Zinc diamylidithiocarbamate : 10
25 . Product of Example IV _ ' 10
2-ethyldithia-5-mercapto-1, 3,4-thiadiazole
prepared with the procedure of Example I _
.of U.S. Patent 3,663,561 0.1
30 .
_ Example 5
. Mineral oil . _ ) 70
35 - Composition of Example 3 30
Example 6
L Mineral oil ] . 984
\—/ 40 . -
: Composition of Example 4 _ 3
Exarﬁple 7 ‘
45.' Mineral oil . _ : 93.5
Zinc diamyldithiocarbamate . ~3.90
Product of Example v 2.0
50 Reaction product of DMTD, formaldehyde and
tertiary octyl mercaptan prepared as in -
Example | of U.S. Patent 2,702,784 0.1
Reaction product of alkylene polyamine with
55 polybutenyl (molecular weight of about 1700) _
succinic anhydride ' 1.4
Silicon anti-foam agent _ 0.01
60 ' ' Example 8
. . _ _ P _ Parts by Weight
~ Mineral oil : 89.5
Zinc diamyldithiocarbamate 2.0

65

17




{

Exanple 8 - contd. Parts by Wight Product of Exanple Ill .
" 2.0 5 Reaction product of -ethyl enepol yam ne w th polyi sobutenyl (nolecular

wei ght of about 1000) .succinic anhydride 4.1 Basic nagnesi um petrol eum

sul f onat e : 1.5 10 @ 2engiIpo®act of DMID, fornal dehyde and
t-octyl nercaptan prepared as in Exanple I of U S. Patent 2,703,784 0.2
Al¥eyl at ed aryl ami ne . Example8—contd. . 0 7 15 Silicon .

anti -foam agent : : 0. 007 Exanﬁfﬁ.ﬁlgb'i—_ _

M neral oil Product of Example Il - 90.3 Zdnc

di anyl dig hi ocar bamate - ... 2.0 Product of Exanple |11
2.0 25 Reaction prod ?‘I""B'I"'%‘E‘i’ﬁ tzéﬂﬁﬁﬁf%émggﬁ"“c%mzﬁ te>5‘|”"sop!,1tenyl (nol ecul ar
wei ght of about -1000)m‘§ﬁ%’(?|“ﬁ'|e8 anﬁy(lj’rl e .i_ 5i'C magnesi um pet r ol eum

sul f onate Basic magheSiur @etloleuth siifbdsteadi azol yl -2, 5-bbs- (di et hyl

di thi ocgpbamate) 0.1 Silicon anti-foam agent '

0.007 35  Lubri cat iRej ﬁ@i?mfb?%gﬁi“?'if Idghy; ofty MeE@PRPposi ti ons of the
i nvention as illustr &RF4BHDE” ?'b‘?fﬂgﬁf)tfg e ';c%‘rrosi ong)'lgﬁhi biting,
anti-oxidant, anti-woaLi.aRdnRXlideEMe pressure properties. den the

| ubri‘cat,ing oil conposition of this invention contain substantially no
phosphorus and .a sul fSilicerzag-f@mesgent Al der adduct having a%¥ ar ratio of

sul fur to adduct of less than 1:1, googxam Fergi | e seal conpatability is
obtained. Clai'ns 1. A lubricating oil COTT]BOSI tion conprising: a nmgjor
anount of an oil of Iwkgrdieating vicosity and, a mnor; prsogerty inproving,
anvdnt “of an oil-- 45 sol ubl e conposition conprising: (A at |east one netal
salt of at |east one Zfcdibmyldiriessriematgci d of the fornula [&Pr]

t (1) 50 wherein [err] Pgrbgct[ogﬁxr%ngger"? each independently hydsgcarbyl groups

contai'ning a total nunber o rbon atonms so as to render the netal salt
oi | -sol ubfl e; and (B) mekctib@st5ducdl BthPbhepsigdnibd wittsislyisabitergd or gani ¢ conpound
conpri sing the react itmplequitapdeight of Bbaiti 1q9Plsuccnienliydiide| s- Al #2r  adduct in a
nmolar ratio of |ess than about 1. erein the weight. q?ti-o of (A to

7.1,
(B) is in the range @Fs"fWé?ﬂeﬂbﬂﬁf"ﬂ?"fb%S"aéaoout 50:1; and {C) at |east one

; auxi | i-ar¥’ corrosi on- iyidibdisolyi-2s-bibl @idiod @nidbrbanateli | - sol ubhe derivative of

a di mer capt ot hi adi azol e wherein the weight ratio of (C) to the m xture of
(A and (B) is from &ijgenard:f@0iagent 0 about 0.5:1; and whé@@8in the '
| ubricating o C ins less th

N 'cOi Oi L1 gl’l. %Ogt'n ainin e cam Hcl;]nsaé }nvon' l%l(‘)(gsbl uswgtie Q‘J vQLx jbi
 prospror . 2o HET e R B G S b e
: ricdtin

bf ¢ iort) QK SnvEkidh BbritdiM SubdiantaBRRd phbspiti3Cind atsoNBizaDiels-
wher ei n t heudee tdductafavinf @ nivier adtio DA bulfu( #)adiieet af Ipssityandl: & gpodwitrifel sealFompatability is

. | ubri cat i ngbwinkd.conposi ti on according to either of clains 1 and 2 wherein
v (B) is ass tluri zed Diels-. Alder adduct of at |east one dienophile with at
"l east one all phatic conjugated di ene and the dienophile conprises an al pha,

PR

ke o o

- beta- et hyl eni ¢al iLprichimah domprdioakérpitaingC car boxylic acid ester, carboxylic

aci d ani de, hakmiajpeamonnt pf dnejl chlutiedatintevicositn andea minor. properr iEprayisg casfountgy a1 gil-

. EP 0 217 48?9‘UB§°‘ER%H??P@°%DW@G i
as

(A) at le ne metal salt gpag I'easli)g'nret cﬁthgzari\a/a\én!\igpéd of the formula

Ri(RzJN—CSSH - m

wherein R, and R; are each independently hydrocarbyl groups containing a total number of carbon atoms
so as to render the metal salt oil-soluble; and

(B) at least one oil-soluble sulfurized organic compound comprising the reaction product of sulghgr :
and a Diels-Alder adduct in a molar ratio of less than about 1.7:1, wherein the weight ratio of (A) to (B) is in
the range of from about 1:10 to about 50:1; and ’ : o

(C) at least one auxiliary corrosion-inhibitor in the form of an oil-soluble derivative of a
dimercaptothiadiazole wherein the weight ratio of (C) to the mixture of (A} and (B} is from about 0.091 110
about 0.5:1; and wherein the lubricating oil composition contains less.than about 0.1% by weight of
phosphorus. o

2. A lubricating oil composition according to claim 1 wherein R, and R; are alkyl groups containing at
least 2 carbon atoms and wherein the metal of the metal salt (A) is a polyvalent metal. ) .

3. A lubricating oil composition according to either of claims 1 and 2 wherein (B) is a sulfurlged Dle!s-
Alder adduct of at least one dienophile with at least one aliphatic conjugated diene and t_he d!enop!nIe :
comprises an alpha, beta-ethylenically unsaturated aliphatic carboxylic acid ester, carboxylic acid amide,
halide, nitrile, aldehyde, ketone, or mixture thereof.
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Product of Exanple Il 2.0-5 Reaction
product of ethyl enepol yam ne with polyi sobutenyl (nolecular weight of about
1000) succini ¢ anhydri de 4.1 Basi c nagnesi um petrol eum sul fonate

1.5 10 Reaction product of DMIDEpopzzghpdBiand t-octyl nercaptan

prepared as in Exanple | of U S. Patent 2,703,784 0.2 Al kyl ated

aryl am ne Example 8 — coptdy 15 Sh)i.Gomanti - f oam agent
0. 007 Exanple 9 20 M neral oil ans by TeoT

90. 3 Zi nc di anyl di tAnedoctanf Beemmetiet 20 2.0 Product of

Exanplse 111 . 2.0 25 Reaction product of

et hyl enepol yani ne \@ﬁﬁ%ﬁ%ﬁ%}’éﬁ@%’?ﬁ%&‘x%ﬂ;{éﬂﬁ%ﬁ;ﬁ%@'m #f about 1000)
succi ni ¢ anhydri de . asi magnesi um petrol eum sul f onat e

1.5 30 Basic thagrsidmi getraidurazaifopbte?, 5- bi s- (di et hy$ di t hi ocar bamat e)
0.1 Si;bicon anti -foagngigggrgt B@rﬂ?ﬁﬂ ﬂg‘f‘ﬁ‘? @‘qégl’é‘“leﬁ?ﬂ‘é"o' 007 35
Lubricating oil co r YS| f the invention
as illustrated abo éepéﬁﬁiaf)?'!?xlam lFeosecf’g'coarer"oé?.oh-| nhi bi ti{rJig, ant i = oxi dant,
anti-wear and extr eiiiadessdiige properties. Wien the |ubrexating oil
corposition of this invention contain substantially no phosphorus and a
sul furized Diel s- Allgeransiferieeo¢tavi ng a mol ar ratio of 8% ur to adduct of

| ess than 1:1, good nitrile seal conp_ggrggjebity is obtained. 40 Clains 1. A

| ubricating oil conposition conprising: a nmajor anmount of an oil of

Imbri cgting vicositMina@sdjl a mnor, property inproving, a@munt of an oil- 45
sot+Ubl'e conposition comprising: (A) at |east one netal salt of at |east one
di t hi ocarbani ¢ aci FnSEFNEItRigEaRA  err] - 20 - '

(1) wherein [err] ahgy, teoqg,la"apﬁeemeach i ndependent |y hydr oggr byl groups
contaiing a total nunber of carbon atons so as to render the netal salt
oi-l -sol'ubl e; and ( Beaaitn predist ofethyleoedolysminglalith psiviséhutengled or gani ¢ conpound
conpri sing the readmplesvigsmsighte! ageutd0Poh pusFinigdahvdridy el s- AfHer adduct in a
nolar ratio of |essg. t.han out 1.7:1. ein the weight.gatio of (A to
(B) is_in the rangessag? mf?%%u}é Sé?lz‘i%fbmtagtreabout 50: 1; anag(C) at | east one
auxi | i%{’ry COor r 0si on:34axhislibdoRr-2,6-Bislidiexn§i @ithibcatbanaere) 0i | - sol abl e derivati ve of
a di mer capt ot hi adi azol e wherein the weight ratio of (C) to the m xture of
(A and (B) is frofiispoenti-errmede™ to about 0.5:1; and wAdfein the

lubricati nng.:%l;; a |ﬁ§) i &?A;a%&.{?&%s%&’rﬂi.ﬁrh&ﬁme'c@r% osﬁtnﬂgoﬁpé)l“_&engorg-%)imtr%& %R/e BIhib_it
phosph®Y Ypro Ar o%iBh-Inh Rlting J ar1-bxidaRT G Web O Bndl GRidntl Pesiude Glopefiled WRET EHen

[ err]  andibfiedting o t@mmiskiph ofahis ip@nticdrtioataini soystattiallyorsthoSphoassaon 2 atibnsedRiels-
wher ei n Biver srsiuet| haging e Imolargatial of sulfur tq addupteot despifiag il eend Niglegpal cgmpatability is

| ubri cat PP@"8%-1 conposition according to either of claims 1 and 2 wherein
(B) is“@achihd urized Diels- Al der adduct of at |east one dienophile wth at
| gast one al i phatic conjugated diene and the di enophile conprises an al pha,
beta- et hyl eniAdabricytingred abmpeitied campyisitat i ¢ . car boxylic acid ester, carboxylic
aci d ani g%ﬁa fraler g,%ﬁ;;f‘pﬁﬂi qileof IMRFIERIRY UiEoS K @R ACTNYY PRPITVUTEr Y AR AT g3n 2%
EP 0 23y [t L I it i to claim3
wherein the 5%% sé?r}ecrﬁggr%r%jff%aak %gsﬁréeﬁ@%%?’gkﬁgﬁ(ﬁ&% g‘;rg{ﬁiekg formul a [ ERR]
wherein R and [err] to [err] are eaefirimdepsndent|y sel ected from hydrodén,
al kyl, hal o, alkox%, al kenyl '

50 wherein R, and R, are each inde;’:endently hydrocarbyl groups containing a total number of carbon atoms
so as to render the metal salt oil-soluble; and

(B) at least one oil-soluble sulfurized organic compound comprising the reaction product of sulphur
and a Diels-Alder adduct in @ molar ratio of less than about 1.7:1, wherein the weight ratio of {(A) to (B} is in
the range of from about 1:10 to about 50:1; and

(C) at least one auxiliary corrosion-inhibitor in the form of an oil-soluble derivative of a
dimercaptothiadiazole wherein the weight ratio of (C} to the mixture of (A} and (B} is from about 0.001:1 to
about 0.5:1; and wherein the lubricating oil composition contains less than about 0.1% by weight of
phosphorus. : o

2. A lubricating oil composition according to claim 1 wherein R, and R, are alky! groups containing at
least 2 carbon atoms and wherein the metal of the metal salt (A) is a polyvalent metal. ) )

3. A lubricating oil composition according to either of claims 1 and 2 wherein (B) is 3 sulfunz_ed Dle!s-
Alder adduct of at least one dienophile with at least one aliphatic conjugated diene and t_he d_nenop!nle
‘comprises an alpha, beta-ethylenically unsaturated aliphatic carboxylic acid ester, carboxylic acid amide,
halide, nitrile, aldehyde, ketone, or mixture thereof.
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- 10 aI kenyl oxy, car boxyI cyano, am no, alkylam no, dialkylam no, phenyl,

and ‘phenyl substituted vmth one to three substituents corresponding to R
and [err] to [err]; or R [err] and [err] are as described above and
[@_rr] and [err] are al kyl ene.groups joined.together to forma cyclic diene.
5. A lubricating oi | conpositi oEPaoczznd'amq Ba claim4 wherein the diene is

. 173<but adi 6. t t di . |
Clains 3168 A& ‘?M iy B GRreERliRD ST B PR TPra el oek SRl Gl

* than two°"[”3’°n gr oups whereln [err]_ is a reS|9Iue of a saturated al i phatic
 al cohol of up to about 40 cabon at Rubricating oil conposi tion _
according to any one of clains ___QCS \éﬂ n the dienophile is an ester of
acrylic acid or methacrylic acpd ™ 8. Alubrkcating oil conposition
according to any preceding chkdim further C\'O}NISI ng (D) an oil-soluble 20
- di spersapf & t QFeSlabh HaEneNBndP selb@dd fPor thydrben! Ak, NI QRGN Bkenp ght
of (A)ye aﬂ(f ggﬁ égg:jqxdoéy eEréﬂiﬂG,QIRQ \q?n'bqgil BAaiido, héazl Qh&b\{l)émbstﬁutéd with on@ to :
| ubri cat thrg smis{uuaﬂﬁmssn‘ohmﬁp ta8aod Rlito\Bf; bR, Bh§* qmrnséaelasrvgsmbed aypveteod Bl andRhy
phosphor are alky Iwewtupspi ﬁwethertpfpf't‘h@/ﬂ'eldlﬂ‘%f a pho g) joate. 10. A
het? |s j,iéuti;

o ubr| ‘cati ng: Hiubrieal ‘f°t"1"8ﬂ"°é‘ ﬁﬁ‘ﬁﬁf{" o‘ah%c%k‘é‘i'h?' n
the | ubrha g& l’ﬁﬁ"ﬁh Tnoriors tm'f‘t’éaﬁaa)d‘n%”ﬁmhaa $al; &ratre Yot B QaAQANEHAIS .
.11 A £dhBRdf lup b sHolit 0RBBESdtbinaN according to any one of clains 1 to 10

‘ wherein (B A ibacatigaatitcompospioo shgerding fo asiublpﬁn!plalanét@\ﬁheeﬂl'sthﬁﬁ'elwh%ﬁiﬁﬂm‘ts‘ern a
I ar ra@fuaewtytacrifes@etﬂiram"%ﬂsgut 1:1. 12. A drocE L BLeRaL B na”solub,e_

bt 28ty ;ﬂimgﬁ@i?ﬁﬁ LR L Sl np.%&j)véel R amﬁ‘ﬂé’j@ b |
Qi | - sol ubl @, & QIBPE@Sh] biDddMpOHbniasoRErig t39ny pret(eél)\g ethiml vmsatn zmmehmbtahs mﬁent iof at
o east onweéntlhlﬂwgmbm rhosphprddigifioatene f or nul a Rl% : .
. (1) wherei ﬁ° a&?ﬂj%f s'a%ace%te'ns F%?ﬁ!frfé‘ﬁd’éﬁ 1H9(§r"8‘85ﬂ'b&'7f Hrgtipe ©

cont ai*hi ??5’ pﬁ D{a s 335.% oo 3 o?@laﬁ% 1 10SHERIn BB aMhabn Sal t
1oil-solu Euct dor QB nﬁiﬂrb&ﬁbaf fest that dbs&xd:0r gani ¢ conpound
conpri sing mhaa;ré@asafbn pwpaﬁrrg:admkatmb omolnwbsjtiorsmd-pas@ agtling taladraior arent of angil g
mol ar r aefilebrigéting @isepsith a mivdscriepetty improvingamayptefan WW"}P%WW °8F‘p('§5\')9 to
1(B) ig0in. Wisleagegemsr! ot Shitdsehane f‘“i?fafbﬁmé‘ftfﬁ'ﬂ oMUBnd (C) at least one
auxiliary corrosion-inhibitor in tha,koessef an oi I -sol ubl e derivati venof a
40 di nmer capt ot hi adi azol e wherein t he” wei ght ratio of (C) to the m xture of
(A) and @Brein R, éricdyeaizetiin@pOWintly hggoammro@ossorra-mamt%@menoftqﬁtsm atoms
11 ubri cat smg tolréndnghq)mstP'tqabﬂ" dybles | ess t han abhaut VordRbH Gur
|shospior e Bt bt sl il s

ei ne gr6 ‘1 m ervi sk05| t at und ei ne kil ei neref die

El genscha t(g V Gda ss@ran I&%ag&mﬁhmmohd\ asé ifedrenf Zoseihyoiubice teriyadye of a

sendume(cébtomﬂaddmbdmlreﬁmwwbittaétlogalcimm‘mweéﬁW ‘h@t‘sm’“ about 001:1t0

_ DI thi oc apteatrP-84 2 amdewherein pjmlﬁgqcaug@ oil composition contains less than about 0.1% by weight of
-R(Rz)NeBBPPWUS | (1) in der R und R2
jeweil's pprgstiahghd Kohl enwasser st of f r est e mt einer derartigen
Gesant#ohl enst of f at onzahl bedeuten, daB das Metallsalz 6l1oslich wird und
{(B) m ndest‘eﬁs}wm@us@mmsﬁetzemumtgwcﬁmsrqﬂer a?t?'@ﬁ?t?é "Vb‘i"b!'r‘g@(ﬁf "‘a%"é‘ das
Relal;f, Iegn\%'gi:( Fafnqu ens 8%571:15326 mlngTs ens flﬁzr it E)Fm sgig;[ er ?‘Elﬁeqtﬁlgalswg e
$Gewi chibsverhil tnis von (A) zu (B) R,m,ﬁe-rcssah von etwa 1:10 bis 50 1 Ilegt
ynd (C) mindestens. ei nen Korr03| ons-Inhibitor-Zusatz in Forme

Bl 1 6slicHen rlﬂ\yat Lo ey t‘:‘ dat einer derartigen
Cewi cht sV ,i'l‘ﬁ"éf Ig?*ﬁ'“ EEE’Q; “gﬁﬁ@ o m%@"i@asatmr@p,@ea« Yoi S
twa 0Os55:8kh %lﬁﬁ\gfemem ww IAdEBKE in&ia nALSHEIIIE arelehigecjals\vetaa J T whfaBiet wa
1 Gew. -Wébaida Gewichosptanis eomt(AYdut(B) id. Be@@thDEBMaZUQé?mﬁQﬂé'eﬂ"Z nach

'fnspr uch 1, (GhohwésidestEns pigerRKoppsisy sﬂ@ﬂter Fisez n'P “Che e""ats eines

i

ohl enst it verf) ) exwa
Sehrvept |?g? f% %Eb gfﬂté‘f"ﬁc}c?ﬁgﬁﬁ‘:h%?rgz susam‘rense Zung %1%% &l né&m'géeﬂr1

Bnspruc he Q%ergﬁ}unglnacrgﬁ%ﬁhwﬁ alvdbeBR,Direl /5 -Alld reber mibdadadebtensoswei
i ndest en@hehmdaea peqebich R wohbizi dasiBietatt e Mitatieataea |A) hatehmhlgkm$t eé?‘tt%"n
i en ist un& %M'emgsalmm NJ n@h ﬂ'"@ﬂﬁcﬁﬁ‘ dapgdeg. wopei Sdrte gm 4,

$in Hal O%i é‘d‘%‘; ‘ﬁ'le"s <1} Ejﬁ?ge;ﬂﬂﬁmms%mgl in Aldehyd, eir

P o 2%7 eet' onsPysrEtey) | p atlsc thy eni $ch ungesAtti gt

Ind oder ein Gem Sch davon unfal st. . I
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- 4. Schmi er ol zusarrrrensetzung nach Anspruch 3, wobei das aliphatisch
“konjugierte Dien der Fornel Rl R2 Ft3 R4 5

A\ | / C CGC=CRIi entspricht, in der Rund Rl bis R5 jeweils
_unabhi ngi g Wasser st of fat one, Hal lreste, 70 Al koxyr este,
Al kenyl reste, Al kenyl oxyreste, gbox I'g oAlg.y ano ru

oo oo e e e e e,

Phenyl gruppen bedeut en; oder Ry R2, Igé up(gj RI £ vorstehende Bedeutung
haben un5d R und R4 A kyI engr uppen S||nd |di e/ﬁ ei nander verbunden ein
~cyclisches Dien bilden. 5. Schm écetntsaoeercset zung nach Anspruch 4, wobei
das Dien 1,3-Butadien ist. 15 . Schmi er ol z\usarmensetzung nach ei nem der
AnsprCche 3 bis 5, wobei das M enophi| mi ndest éfs ei ne, aber nicht mehr als
zwei C(IO ) €OREricht.uip rien Retlwri’élt{'s Riniskyeils tR@DfePeelg Mergpﬁmn é‘§§°9*t"ia pAlkylreste,

- aliphati'% YIRPtR0 Wk Yirgste: est:'%yg;’:npqs‘?(p B% ipogruppen,

ent rechend R

S ot of AR R PoATenn e e o Ll o VR o
- Di enophl | ibén E&!:R?run@ﬂﬂﬂﬁylaﬁﬁfuyﬂ)en sihdedie Mi&:hﬁiﬂérﬂeﬁ:ﬁbﬂeﬁ eInSd/chsches Die BildeB..

Schni’er ol zusansmn&ealmmgnmnifunenmmndauch\ﬂowhm mmsmmmche unf assend
“weiterhih | B)S Cb;fnlnrotw#aﬁmer‘%?ne%g 'BF'S%@?{“‘S% %ﬁt epbil ""“dles:‘e't‘se'“e
Gewi cht sv bg R f;ﬁ{ i GRS R gD alBReisohe, on
etwa 1:0, ach &rAqL&&b%amas,eabz.wlmmhu &h BRIPeHRF
rhergehe&uihﬂmdénﬂahmurembel jeglich vorhan- dener Phosphor in Form

S P%sph@r%*mmmswwtme #ch e[h§m der vott@rgeh@apmArsprikhe mipnsensveitething D)

nach ei netf olloa b rge » Wpb e$das ewn%b%paltnalvgn {D) zum Gesamtgewicht von (A)
e,

Schii er ol 2P gRAIREE %ﬁg%ﬁﬁ%ﬁ ;650 oPARSOR Bl i oran
Schmi er ol Zids&a PREPRELIK FEB) a6 10, wober (B) ein
“Unset zugsgspr OdukSchmmlﬁeéWﬂrﬁétzmt necmea'néan elcieF AlAdszrucAejduktbus n8ei webei die

nmol ar en Vémmiwqhusarvwsms gewewng-c@maner @°$P§Pf entigiit. 12 Verfahre(\ Zyr
e

Her st el l u setzun I'Og’IT(t Fégl\\gif%z elnem 1els- mt?lne moqar \zﬁ‘gﬁ @%r er
gr 61 3eren %f’ mervis AL URGRiME K e| neren
Ei gerrsshaft em Weensis}e'sserr ndaelmggsa.eelsamﬁ.emlzbﬁsheaéa&nngzu&msateznmbe einer
unf assend: gr§BrernMentiesdiren $lsenin Shiptienvisioaitar undl ele dteren.edie Eigenschaften verbessernde
~.Dit hiocar Hﬁ?ﬁgqsinarr%loﬂ'e'renli’efmensﬂszu"g umfassend:

R ( R2) N- CSSH A} mindestens ein Metalisalz mindestens einer D|th|ocarbamldta|u5e der Foragl Rl und R?
j ewei | s3s unabhangi g Kohl enwasser st of {RiRsicgsum t einer derartigen = q
CGesant kohl enst of f at onzahl bedeut en, dal das Metallsalz 6l46slich wird und

(B) m ndesthen@r elﬁae @idl OBd i jeiveils er@chnm@el 'S@leowq%ﬁstsﬁﬂqse Veribi r#u'ahg,dﬂdmge'das

Reakt i onspFe§ fefiatgmzal Eﬂé‘ﬂ é{: ud r m.

R e e S e e S

' a@'G%w}éQth ustdM (B) bR Feﬁ:h@ &%1&'&)%5&1]4993%@ 50 1 Il egt;
(C) m ndeust eﬁmeﬁemeaun&omoﬁssnmssﬂﬂxbtht-hlsbmrmZ&smt 2ines) dHogliphene Dpb@ts -eines

oI | osl i che?rmmpmta@é'a@lSne’sbeDﬂmﬁwﬁtthm ¥eadfkzu gesm Epmisgisvon (A) und (B) etwa

Gewi cht ve% 1 horeQ"Wn’ begsgt;ynd yvohei dig SERRIBrOFURAMMAT el Hpp "("nggebal'?/ﬁéw?)o DBVt s

etwa 0,5:1 "SEes “und wobei die Schrmi erol zusamenset zung weni ger als etwa

0,1 Gew.-% an 45 Phosphor enthalt. Revendi cations 50 . 1. Conposition

d' huile | uBPPIIERHPY qui conmprend: une inportante quantite d' une huile de

vi scosi k£ | ulr chrhpdikien emu.mebrnﬁatb g6 BHPRIEL dhe iRPEHERM @BMitd E8nddRIR Ide GsBssits

- d' une conprsiiffan@net Bk etite qiladiBs, lanélidrhra 1650 popréiniaN tund Agmmsitiond svigblel Wassel'hulle

nbt al d' aucampre@ntun aci de di t hi ocar bam que de fornmul e 55

R, ( R2) N- CSSH (A) au moins un sel de métal d’au moins un acide dlthlocarbamvﬁnfe)dedgﬁylel aquel le R et

R2 sont ,chacun i ndependamment des ¢ @M?ﬁ_cgyl.quocar bon6s cont enant un nogpre

d' at ones de carbone capabl e de rendre Te sel de netal soluble dans | huile;

et (B) au d¢ads Ryudleir, em;pasehangmﬂé@umamdni desqpro.pes)thfdeocarborsss chrmnahteun nombre .

conpr enantd’ #temﬁﬁr@ohafbpnqj@pdl%ﬁ decrandr §5eicis m%ms@w ﬁ’?é‘s Ehuilek gin co

.d"additlon déB)PF t sgpmp tzg'ﬁt‘:[;g der dans un r én% 5:291%’]# rie eﬁﬁf! ac‘:lolz
ir

1,7:1, e LEHA dg;grﬁ@@fs AT gg iRrESOR e
)a'(B éNhlle e 0V
allant d' enV'(df)Qan;olr;EQm%hﬂfw)drraOﬂh &corﬁklo Sgus F¥omY dish défivé s’bhlbbldaedjmmledun

auxi | i ai r ediglercappsthiadiazole, s capport porfdérahue @) einmélendge\de (8)odt )| éeanticomprib 'epfeg ¢rwiren un
di mer capt o9t envispre0.5: et pidlp prsprosisiemdrd haile Iefsifipnts cogtieni Broiam ganviran P-A¥ capoifE)

et ant c?fnp?'ﬁ%h &% environ 0,001:1 et environ 0,5:1; et ou le osition
de |"huile lubrifiante contlent moi ns d' environ poi ds 65 de
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<EP 0 217 810 Bl 2. Conposition d huile lubrifiante selon |e revendication

1, dans laquelle RL et R2-sont des groupes al kyle contenant au noins 2

atomes de carbone et l-e nbtal du sel des netal (A). est un metal polyval ent.

3.--Conposition d huile lubrifiant g,elogg #g reyendi cation 1 ou 2, dans -

lagyelle B est un corrposedaddltF 1810 Di el s- Al der d'au noins un

di enophi l e avé&omomnrﬂéhujnlumlfme salop Fhateng iqa:oodnqiangagudue Rset Ri|s6m(113hgtoepes

conpr enant 2lg °EUE isiiicAViy s """B‘l"I“*I‘FF'Ier"I‘*It d"

d aci de_carguaiy e dya.eé%i e S e Ifgrggg% :'L:;':?ﬁ:

i nsat ur agi m‘ﬁnaﬁrmbaampr ahtam&# lafdéiRsde, QA nitfk!lud hEIBgeRIYE Sn afhid

d' hui | e | ubmiebteadidciesaboilique alighatque iaGmiuedtion alpihs bStaleagidmhle ol &udlmge

al i phat i que Cﬁ) lﬁg@fﬁloegmp@gmlﬁa\tgseloa I rgyendication 8, dans laquelle le digne aliphatique conjugué
4

Rl [gorsesporeia/la formule R5 15 dans laquelle Ret R a
R sont ghacun choisis |nd6peno‘%g rm? un agome d' hydrogbne,

d' hal ogene, un groupe al kyle, a c nyI al cenyl oxy, carboxyl e,
cyano, am no, al kyl am no, di al kyl . e et ph6ny| e substitu6 avec
un artrois substituants correspghdants a R et R; ou R R2, R3 et R

sont tel % %ﬁslgﬁfge. e%R Rssgrﬁgllilscunchmsum %epen SO parr(:f"nS I‘OU al g EI‘ s I es
conj oi nt eNgRigropd HikyleS JIEBQI} ald ﬁé}ﬁylg)& o amino aIky §L
| ubri fi ant et ﬁféhﬂdﬂsdb&ntﬁﬂ#@ﬂdﬂ éCt&Iisl Sabstifuan @&ses &ﬂ Rel é?R*" sont tels
1, 3- but adi @ne dédits Gdesp@settﬂ‘ @n Rtlsdmti désegrbutes IakalafetIlésebn)diimbmelﬂ@oquibhﬁtﬂnquﬁerdes
rUndl cat oo ”93 ndans I a ueI le le di 6no hi l.e contllent au rml ns unlene
mai s pas’plusg g@iﬂ%‘i &'II’ rﬁf@'%@?m %"@g&:géﬁ C%"q elle le
al i phati qUQIéﬁ@ﬁh‘dE nGELERGRS unl, H§|§I sPIus Y HdulFy %udun aIcooI
Conposi ti olaluihahweIsauIeubme:fahaniqua ﬂﬂbn|4b Hﬁ&nequeéamnque aes r evendl cations

a 5, danzs I aqh@omoaht@n%iéhum Bhfignt $ebond'gte aveicopquerdes] eevéridizaticie 3@0& ylbnsqwetlmlede |
es e I
o conavs e SR gfsgfgga S e
di'sper sant /cdas.ewae(m et38) éetiat @nipAB 8anls I fle allaft d'HIRSH 1:0,99 au
poi ds conbi nes. ddmpAditicdt d'GuBp letirifisrite c@oI'irk Gl@tSndue idet esverdidatioral ﬂréuéﬁentes dans
d envi r on 13099'5 t%tem;splmmpfﬁseﬁt esgpreieomwssIatfPrm dpntphpspEoreditiidate ant e sel on.
“une quel COI’I t?m?: lP’Q/ &pan ne contlenEFra u éugeaggggveg@catlp%ﬁqb%f 19eng gpelle e

phosphor & BF EREEimiostion BT Ibr i Solby f‘bé’ﬁ o HeDIbnOiaaoRg & 1Y e Sk o
Conposi t i 0Bst@inPrudliedd 16 battioh AR &S ©f A d omaeseqm GO EhLSel ﬁaerraewgamdwpa InftkSre 1
‘A 8, darss Ilramsedé@vmm tbrrp05| tion d huile lubrifiante ne contient
prati quemantl:E ﬂgﬁg @E% E‘Jgnq‘;l‘g% ;n' o tzg%ﬂ"ggﬁﬂg‘s;'tfﬁmeeﬂ‘:rttg?jﬁﬁ’f;ﬁ"’g&ﬁ:’é"'S'eIa_q:ﬁ‘e

- 1" une que| q ) %ﬁq&“@p a(rB jorgntles propriétes
produi t de"| daj SAREIDEN KV dTREtbil oo 'e"a"‘cﬁomﬁmgnadéﬂaéfomlae Di el s- Al der
dans un gapport nolaire 35 |nfer| eur. a environ 1:1. . Procede de

pkepar at i on d' une corrp05|t|on d' hui | B{R.dSEHant e qU| corrprend I additidh a

une quant I h e sonychacun mcle en(ae A SCdoS e "fllbé e SaRetiLe
quanti te, ‘I’Bgaasf 6 SapdbIDHE eRle To seliad IRt AN Hhrstr °°€81§Ufﬁ soniadfeon Prop
conpr ena,at (18) auahoifENEBmPdEé SRJanige: siird oIGbIﬁ&hnHﬂid‘]&cdﬂrﬁbréiﬁhtd@produat de la réaction
di t hi ocar bg_mq{ﬂ'@ etidurf mg#ee:l atigitipy qmleA@SSHns un rapport molaire inférieur a environ 1,7:1, le .
(1) dans | aaéra(‘g}a Qodgral dey ’F% mtc {e1dans I Iqa&a%mwrarey £ OuMireR 50:1; et

u te I I
hydr ocar bOEIﬂ%mQ %Qg éfe %gggl"gﬁj % ﬁﬁﬁ)ﬁe&%ﬁ antl%:::pns enlt3 re envurgpe
sel de gt abms gﬁseﬂo srtﬁ dé'%huile Iub: t.@iﬂ n poids
or gani que wbriaapiﬁwre;ol ubl e dans I | e conprenant e pro Ui t de Bactlon

du soufre et d'un conpose d addltlon de Diel s-Al der dans un rapport rml aire
|nfer|eur a environ 1,7:1, le rapport ponderal de (A) A (B) 6tant conpris
dans |'iptervalle aIIant d environ 1:10 a environ 50:1; et (C) au noins un
inhibiteur auxiliaire de corrosion sous la forme d un deriv6 sol ubl e dans

| Mhui'l e d' un di ner capt ot hi adi azol e, le rapport ponderal de (C) au-nel ange
de (A) et (B) etant copri_s entre environ 50 0,001:1 et environ 0,5:1; et
ou la conposition de |I'huile lubrifiante contient noins d environ 0, 1% en
poi ds d&° phosphore 55 60 65 21 ' '
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