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Basicalty, the diene synthesis (Diels-Ader reaction) involves the reaction
of at |east one conjugated diene, >C=C-C=C<, with at |east one
ethylenically or acetylenically ugpg&gﬁﬁggq conmpound, >C=C< or -C=C-, these
| at t e/ conpounds bei ng known as di enophil'es. The reaction can be
representgd §s1tollom5: 45 50 55 3 EP 0 289 548 Bl Reaction 1: [err] C
15 Reacti n err] 30 The products, (A) and (B) are commonly referred to
as Diels-Aider adducts. It is these adducts which are used as starting '
materials for the preparation of the sulfurized D ibp-Alder adduct s
utilizgd in the invention. Representative exanples \df such 1, 3-dienes

I ncl ude aliphatic conjught ¢d diolefins ordIenengL—Q formula [err]. 40
wherein R through [er»¢=@rE=Cach+i npchEOaeR ycSel ected@rom the group
consi sting of hal ogen, alkyl, hal o, al koxy, alkggnyl,_al kehyl oxy, carboxy,
cyano, am no, al kylam no, dial kyl am no, phenyl andAphquI-substituted with
the proviso that
onal . doubl e bond in
ari abl es are other than

1 to Josubstituents corresponding to R througfClerr] w
a pair of Rs on adjacent carbons do not form an i
the diene. Preferably not nore than three of the R
hydrogen and at | east one is hydrogen. Normally thi total carbon content of
the diene will not exceed 20. In 45 one preferred pect of the invention,
adduct™® are used where R2 and R3 are both hydrogen and at |east one of the.
remai ni nR9RE9BLF abl es is al so hydrogen. Preferably, the carbon content of
t hese R variabl es when other than hydrogen is 7 or less. In this nost ,
preferred class, those dienes where [err] and [err} jare hydrogen, chloro,
or loyer alkyl are especially useful. Specific exa&fles of the R vari abl es
i hef ude the following grdups: methyl, ethyl ,eftgw \@c [err] a,
Br, tert-butyl, [err]>68CtGrgK, ¢tc-Calperydh T isopr , met hyl i soprene,
chl oroprene, and 1, 3-but adi ene are anong the ﬂ,efer ed ¢fi enes for use in
preparing the Diels-A der adducts. In additionfto eseﬂlinear 1
, 3-copg ugat ed di enes, cyclic dienes are al so ful as_.Ceactants in the
formati on of the Diels-A der adducts. Exanples o bhégg cyclic dienes are
t he cycl opent adl enes, ful venes, 1, 3-cyc- Iohexadiergs,
1, 3-cycl ohept adi enes, 1, 3, 5-cycl oheptatri enes, cycl boct atetraene, and
1, 3,5-cycl ononatrienes. 55 Various substituted derivatives of these
conpoéhdJFhepreducts; (Al and (E) are doremanlyseferteld dasas DielsTAlder atidectsn | Isithess adsiudtd wtidh @refused
r eact i ng aApteing materigls ey éhepreperation otihe ewfurizedielsrdiideratiducts ytidedin the inaertiemt s can be
r epr esent edapipseniativg xpmRiesof such 1,3-gieneg ingluds aliphgticonjygated Jolefjne prsienes e farmula
variables are the sane as the R variables In Fornmula | above with the
provigo that a paiglof K's gﬂy f @gm am addggi onal carbon-to-carbon bond,
i.e., ﬁerr] but do ndt _necedsariily do se”” A preferred class of dienophiles
are those wherein q%/Lé§§F=5ﬁé‘6 ffieChyariabl es is sel etfled fromthe
class 10 of el ectROn-accepting groups suelR5as fornyl, cyano, nitro,
g:;boxy, car bohydr ocar byl oxy, hydrocarbyl -carbonyl, hydrocarbyl sul fonyl,
caf bagy| whééif R erduBRIBLre eabl iRdepdriddluSeibicRE REnPHd GralpREHKling of halogen, aliyi, halo, alkoxy,
N- hy dr oc andéyl, aRenacg)darbodt Grard, Arhib, Vﬁknmfo@mme%g&%mﬂ. agnd &%ﬁu@tﬁmd?vﬁ S
whi ch ar e sttstiuerksoirspondig EER thrdigh BY With{ife @évido M4t PGIDRR s/ ddjacent carbons do not
form an additional double bond in the diene. Preferably not more than three of the R variables are other than
hydrogen and at least one is hydrogen. Normally the total carbon content of the diene will not exceed 20. In
45 one preferred aspect of the invention, adducts are used where R2 and R? are both hydrogen and at least one
of the remaining R variables is also hydrogen. Preferably, the carbon content of these R variables when other
than hydrogen is 7 or less. In this most preferred class, those dienes where R, R?, R4, and R® are hydrogen,
chloro, or lower alkyl are especially useful. Specific examples of the R variables include the following groups:
methyl, ethyl, phenyl, HOOC-, N=C-, CH30-, CHsCOO-, CH3CH,0-, CH3C(0)-, HC(O)-, Cl, Br, tert-butyl, CF,,
50 tolyl, etc. Piperylene, isoprene, methylisoprene, chloroprene, and 1,3-butadiene are among the preferred
dienes for use in preparing the Diels-Alder adducts. '
In addition to these linear 1,3-conjugated dienes, cyclic dienes are also useful as reactants in the formation
of the Diels-Alder adducts. Examples of these cyclic dienes are the cyclopentadienes, fulvenes, 1,3-cyc-
lohexadienes, 1,3-cycloheptadienes, 1,3,5-cycloheptatrienes, cyclooctatsiraene, and 1,3,5-cyclononatrienes.
56  Various substituted derivatives of these compounds enter into the diene synthesis. o
The dienophiles suitable for reacting with the above dienes to form the adducts used as reactants can be
represented by the formula



rocaybyl, or substituted-hydrocarbyl, groups. Usually the hydrocarbyl and
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are\pyeferably alkyl of 1 to 30 carbons and especially 1 to 10 carbons.
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usef ul nessaildhility and othksesconolnicrepisisidrationa | abi | ity and ot her econom c

consi eer at | Dregeactiph products of heserdisnes dnd diepaphitte cormespend tolikesaenetal Enmwasand

di enophil es correspond to the general fornulae 50 55 5 EP 0 289 548 Bl
[err] wherein R through [err] and K through R3 are as defined hereinbefore.
If the dienophile noiety entering into the reaction is acetyl enic rather
than ethylenic, two of the K variables, one fromeach carbon, form another
car- Bon-to-carbon doubl e bond. Where the diene and/or the dl enophile Is
itself cyclic, the adduct obviously will be 40 - bicyclic, tricyclic,
fused, etc., as exenplified below Reaction 3: 0 45 [err] O S

§5



EP O 289 548 Bl Reaction 4: 5 Clerr] 15
Normal | y, the adducts i nvol ve the reaction of equi nol ar anounts of diene
afid di enophile. However, if the dipguagBidwy has nore than one et hyl ene
linkage, it is possible for additional diene to react if present in the
rea- tion mxture. The adducts and processes of preparing the adducts are
further exenplified hylthe fol JmwW ng exanpl es. Unl ess otherw se indicated
in these exanpl es and i~ fé’ipart of this specification, as well as in
t he appended 20 clains,,al r/a%% per cent ages are by wei ght. EXAMPLE 1
A m xture corrprilﬁﬁg-fzmo parts ©f_toluene and 66.7 parts of al um num
chloride Is charged tip a two-il é?\qgl flask fitted with a stirrer,
nitrogen inlet tube, jfnd a solifd carbon di oxi de-cool ed refl ux condenser.
Asecond nixt- ure corprisitg 64p parts (5 noles) of butyl -acrylate and
240. 8 parts of tolue |'s added{to tge [err] slurry while maintaining the
t enpefoat ur e mﬁtn%? . range of’ 3#-58C over a 0.25-hour period. Thereafter,
€s)

313 parts (5.8 & is added to the slurry over a 2.75-hour
period while maintaining <hé§§%nper 3re of the reaction mass at [err] by
means of external cogi4ng. T action mass is blown with nitrogen for
about 30 0.33 hour and themtransferred to a four-liter separatory funnel
and w#shed with a solution of 150 parts of con- centrated hydrochloric acid
in 1100 parts of water. Thereafter, the product is ggpgpcted to two
addi ti onal water washings using 1000 parts of water for each wash. The
washed reagti on product is subsequently distilled to renpbve unreacted butyl
acryl te®hd tol uene. The residue of this first distillation step is
SwbjeCted to further distillation at a pressure-of 9-10 millineters of
mercury whereupon 785 parts of the desired product is collected 35 over
the tenperature of [emk] EXAMPLE 2 The adductof isopreneand acrylonitrile
is prepared by mxing T s of prene, 106 parts of acrylonit- 40
rile,ssand 0.5 parts of wlyyk!§;olyner|zation inhibitor) in a rocking
aut ocl ave and t HR&eaf@2r heati for 16 hours at a tenperature within the
range of [err] The aytoclave is sﬁhﬂﬁgjzﬂmithe contents decanted thereby
produci ng 240 parts a light fellow liquid. This liquid is stripped at a
temperature of [err] {and @ presb- ure of 10 millineters of mercury thereby
yi el dong t he desired |l quid prodyct the residue. 45 EXAMPLE 3 Using the
procedure of Example 2. 136 par of 1soprene, 172 parts of nethyl

acrylate, and 0.9 par h i\hone are converted to the isoprene-nethyl
acryl ate adduct. "so EXAMPIGG 4 The atkiuct of butadi ene and dibutyl nal eate
(810 parts) is prepar by re g ng 915 parts of dibutyl "maleate, 216 parts
of Ii%U|f|ed but adi ene, and 3. 4 parts of hydroqui none in the rocking

e e
20 3> bilrin dipi o %’i%d"é%}gk yas wa b ok o o

t 0ClyaV GicyRhicibyitStuYedCait. ds@bnlpriad®bibd: 1he autocl ave'is heated to a
tenperature of [err] for about 15 hours After venting, decantlng, and

stri ppi ngedetim 3 eacti on nmass, 75 parts of the desired adduct are obtained. 5
EXAMPLE 6 One- hundred thirty-nine parts (1 nole) of the adduct of butadiene
and nethyl acrylate is transesterifieg

45 .

>CaC-C=C< + CB-C

% i
cn—c\<——-—> \o
50 0 ﬁ ~
0
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with, 158 parts (1 nole) of decyl alcohol. The reactants are added to a
reaction flask and 3 parts of sodi um nethoxi de are added. Thereafter, the
reaction mixture is heated at ‘a tgppossdsggg Of [err] for a period of 10 7
hours, The reaction mass is washed with a 10% sodi um hydr oxi de sol ution and
t hem 250 QEr&34of napht-ha i s added. The naphtha solution is washed with

wat er . onpletron of the washing, 150 parts of toluene are added and
t he reactron mass is stripped at [err] under pressure aof 28 parts of
mercury. A dark-brown f\l fiid product (225 parts) is recovered. This product
I's fragctionated under regduced pressure resulting int recovery of 178
parts of the producL/ﬁorrhng inthe ra be of [err] ot @~Qressure of 0.45 to
0.8 parts of 15 rcury. 7 TRe gererat Cpr ocqdur € f—~meanple 1 is
repeat ed except thit only 270 pargs (5|japles) of {fbutagiene |is 20 incl uded
In the reacti Qqmixture. Thelisul fur-cofitai ning teri l's ( are readily
prepared by heating a Ta mxture of a sul fur source’ quégbﬁg-snffur and at

| east one of the Diels-Al der adducts ﬂ the types di sed herei nabove at
a tenperature-within the range of fromJ[err] tojust- b?IOM/the deconposi tion
tenperature of the D el s-Al deradducts. Tenperatures wlithinthe range of
about Jerr] to about [err] will normally be used. This reaction results in

a mxtQre o'r'°'gf'!¥  theagdducty javolye the magtiop pf egpinelpr ameynts of diepe dnd diendphilecidoweiver, itthee
d

conpound<egeen o thag gre fifylenic inkage, jt ¢ ppssibliapqdditioriakdiene tegsagiipessent inthedeac-
unsat ur at 8'?1“ % hatr C acta oub bond I n the nucleus of the
unsat ur atg R Il j ‘ﬂ% 'ng p'i'fﬁd Py, foliquing gxampise.
suitabj e dap&r;“ o tgﬂﬂ esa A 's%’e'i’ §°a"°ar"é e appgnged; g
cexbons, etc. IIrt ough ne so @ent I's gener aIIy necessary. After conpletion

of the r@mﬁpgm the reaction mass can be filtered and/or subjected to
ot her conventional purification techniques There is no 30 need to

separat e t hemirel dainprisfg b0 farts S tbiaérdiaRdleddf Sutld of shurfriund Jﬂ%ﬁdeci@&ar%d ‘mﬁd I'n
t he f e mfladk fited vitth @ btir@i) niFbgeh inlettilsd, &nd AIR6IK Sarbdh diokile-Scaial X Eendahse A S8AHn

unknown siteraamprising 840°sarta ySknalesp of tutyl dciyibts ard 2018 piERBlofudre! ICadded o B AN diurryi T 1 S
advant ageblegnsintaining theopmesraane withih the renged6i37e56°C Gver #15.26-Iwul pogod. Therdafter] ABBAE  Of

t he H2S 15-&meled)ef hytadidueds added@iodive shuyy\averla 2575 hioumperivd edbieahaintairikig the terhpenitirs 6y e N
gas assi $tegeaconimaes at 8HENI@ by rofang of extdrnal soalinge Ehelreastionimgsis blovaTivith eittogen R stionte S
with @ Qi3 Aynandthes tignsiarfed tp a famliter separajyefynnetand Pashed withladelntion e bartssf cof- t he
type repP¥tend '@ﬂ" e gpidhin! °IPF'1'S 9f Wytern Fherepfiter, theproduet fsfsubjectadita twp additignabwaser

ducts of “RHURHUe 'E°f o for hHaihoT'lerY@s"PSI’?aﬁ‘W‘ ngd'gehevhsequpwmmaew 40
45 50 55Memav “‘G’ T?‘{; Ej Fesidye ef this,first digtillation stepis-sublaeted tg furtper
i °&’“?’FH§V s’&rré’r'%rgamfﬁ PHRRfiesired proguctipealiestedy 25

trll onatapres
t hr ough g& r?ﬂ
is a divalent su? ur group The variables g and g" are zero or a positive
whol e nugkRgupgfl2 1 to 6 while v and v' are zero or positive whol e nunbers of
1to 4, at least one of R R', K, and K' In each corrpound bei ng ot her than

nydrogen orrhéaduadt biisabrafb stk hdPyleHitiEis P Hr b7 mBiAE 158, Q.lwoﬂsgﬁ&h%
“an bi vae ,Ghd 0.8 p&te vt hdrod@hdnad @ﬁeﬁaﬂoﬁﬁ%g’zfr)' Wgroa{:[:% afdlod) @vrea %

Pr ef er ablig/houatat 4 empératars @itttin Gievahgetdr €301120°€ATHS aGLER/S i Vent¥d dnd tre %oxﬁéhmeda%teﬁo n
accept i ntyergbypupluciig 240 parts pizdightiyalion BaurioThEsNidis strigped b RinperaoR ooéoasgndgfp,m_
subst i t ueapkiodhilieiers efanerrarydhansbp gibidingthewdshed3iquid prediat =3 tieqesidee. vari ous "K' and
R' variables omthe internedi ates for nmaking the Di el s-A der adducts and

t he a#@duBXAMRLE@nsel ves obviously applies to the final products prepared
fromthe intermedi ates. An especially preferred class of sulfurized

Di el s- Al 'ggr'-'s'a%lﬁaer"gedwet“ﬁﬁ’ff"tphé 1391PPYS effisopraney T 2-narts of.methy| apryiates end/h@pasi of at

| east on& BAUINBAR YrEPadL Be isorrenarmeliylactstirddicb ept i ng group fromthe class
consr5§t|£5g,h 155 [err] wherein W is oxygen or divalent sulfur, and R7 is
hydr ogen, an aIkyI of 1 to 30 carbons, alkenyl of 1 to 30 carbons

hydr oxy, a&r@ ridrsnégmc P Rieat L&ss se 1 30 Car M
pr
al kyl ami rﬂﬁeéﬂé" Tahd g4§ aéﬁ%% ui E?liﬁ utoclave acrgf n'g{tg 30
car bons lﬁagcrp,rq ‘car oxygen.
55
. EXAMPLE §
A reaction mixture cdmprising 378 parts of butadiene, 778 parts of N—vinylpyrrolidone. and 3.5 parts of

7



Wen R7 is halo, chloro is preferred. Particularly useful are those
corrpounds wherein the R s are hydrogen 45 or |ower alkyl and one K
vari abl e i s carboal koxy of up to gdosg/sa®gqatonms, the remaining K groups
being hyd- rogen, Iovver alkyl, or anot here? ectron acceptl ng group Wthin

this latter grou hose V\/ner e| n the carboal oxys% ?qu g -ne-apedtmg(y

d dydraqyinapq s ave
hdvant Sgé?rqu:ﬁﬁse g1 g%”f%$% ﬂg‘ﬂvfﬁﬁ‘ﬁw@?"& . @g%r“rwpz'aa Féﬁeae‘*gf' TPHTS i n
the reacth® "“f'ﬁes terials may be acidic, basic or neutral.

Useful5 GTTH{AW}-E gnd acidic materials include acidified clays 50 such as
"Super Fi p-tol uenesul foni ¢ acid, dial kyl phosphorodithiolc acids,

phosphor us ghl.{undled thiynlte partsRP R.SIQTH? i 2adlat ﬁ&édanb A i) RARRPR kb RSsteti
triaryl RPRSBEbdr8# ible)df dechilalcBIbE THY reRditddid Sdibd to BBactikhFlabk 418 BhrtAdr SodiRY be
I nor gani Gneexidésre adidd. Thérbettess e Fba&ﬁn mtdretmneméalmrﬂlﬂ fePdf G0 TbrdDera@r
sodi uns sul HouldErhe FeattioiRias i6l@ashbdbith 108 Sodiurk Rydrkié $ofution ¥NdRSRAI250 Pdr ofitaphitRgen
bases i nas added) Jhaumaphtia sohdicrtis @ashedBith whkibe ARt BaSplatiorCdf thd avaghinigTER0 partsSe sRkar Y
and t ert izne addiayshdaieaedasion raass isesgippddat ¢50PC trider drgssiure ofR8Ipgits of ar@dicuryS5datiabrewrar e
al kyl , arfipid, prasingt|(226 [parts) iskragoyéreds This breduct k dracipmitedomden reduckd 2dssues fesulting inahes .

Sui t abl e reawverpef ﬂ&ear@déﬂvamwuqhboﬂinbmmmqﬂéao-ﬁﬂweqﬁzyreawm04§mwam ne,
napht /| amereyey: taI | ow am nes, N-ethyl di propyl am ne, N-phenyl- benzyl am ne,
N, N-di eth ¥ but yl am ne, mtol ui di ne and 2,3-xylidine. Al'so useful - are.

het er ocy nes such as pyrrolidine, N rnethyl pyrrol i di ne, pi peri di ne,
ridine and UI noI i ne, EP0289548B1 The preferre t al S

48 uge ";%\‘& sty et et ?%%%703?'@%5?#%% a1

agy bof’ i Af @b d. Rbarei by héd 'Ve Qe 35 uEaa Sy are

met hy| amsu.ﬁn ,@ e FEJ%M e dclocbd Hrdiapodd Ao -1

triet hy' us@ﬂ&&&ﬂﬁe mpH%i Hb%rsér%&%fmé |5nb|s-§ﬁ£u12ﬁa£¥ At -Taly

tri-n-octy iﬁiﬂe%geMa%&dt‘ﬁﬁsto%onkmwﬁ rﬁn@lﬁvbﬁ%&bd Dfhistefon résaits ' hkﬁ%ﬁbﬂ ures
of aMgPniRcts REMEBAWARE havd been iden¥iERNin SheCBinfdulidalof kifowH S8Stturd, I8 sRRPIBSts With the
gener al | Yubhtikid dnsaffatdls chdRAliphGticGLkEtakt atlaltBuLIEIIHE b the hl@eus of theHsatGralX AEFARS

il lustrate tHeQedeticuan 86 bandudid in the p&sdnwammbaeﬂlmmeraﬂmah@ dsAinecsseifsp| i N
t he pr eseaikamess e ot 1i8@arbons)efdVRitioudd nbGolfent ie gatielallymetdsam K Aftar camastioedf theirédetiond O
parts ( 20heveotion) mash caneffitered dndinesubject to therscomestiopal purlficdtion tethniqoes. THeoi¢ nd). 3
hour . siTheneecttb separateiprarius sulfurcantainingrsdduci$ asithey cansiejemployed indhetferaofd ragatorenoiduic t

of Exanplue @mprsing ihecamphuogs\of knewn andiunknoystrusires ul f ur whi | e nai nt ai ni ng t he

t enper at ur eAtivdoeansyifidginem enderirbigcoplgmineihis ad eaug foemplRystandard propaduinees | s
filtered T%Wag ip 'q"?%' P’é’!eé*zﬁ fomp Wrépfa%tsr%?r" a‘eﬂm 3'2'5‘0E->6£(MDE'E°9&1399§ 88t i on
vessel id | at e
Ceaocte of, O A AL ngﬁg'g:gm ehagi] xe,gfmam By e e 51
condi t i orf¥e 5?‘% i porgseg '?W%?%e“fr? WH8Y 320 20 parts (10 nol es)
of sulfurflowers In five increments over a 0.75-hour period while

mai ntai ning the tenperature of the reaction nass at [err] The reaction
Wixtuge is heated for 6 hours at [err] while bubbling nit- rogen t hr ough
the reaction nass at a rate of 0.25 to 0.5 SCFH (6.45 x [err] 1.29 x
[err]/s). The reaction mass is then cooled and filtered at. roomterrp_erature
yi el ding 1005 parts of the desired product. 25 EXAMPLE AC Areaction

m xture conprising 1175 parts (6 noles) of the D el s-Al deradduct of butyl
acryl st e and i soprene, and 384 parts (12 noles) of sulfur flowers is heated
for 0.5 hour at [err] and then to [err] for 6 hours while bubbling nitrogen
gas through the reaction m xture at 0.25 to 0.5 SCFH (6.45 ' x [err] -1.29 X
so [err]/s). At the end of this heating period the reaction mxture is
allowed to cool and is filtered at roomtem perature. The product is
allowdd to stand at roomtenperature for one day . and refiltered. The
filtrate weighs 1278 parts and is the desired product. EXAMPLE AD 35
Areaction mxture of 7.96 noles of sulfurflowers and 3.98 ol es of an

i sopr enenet hyl net hacryl ate. adduct

85
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is prepared and heated for one hour at [err] while blow ng nitrogen through
the reaction nases. The tenpera- ture of the mixture then is raised to
[er=r] and maintained at this tenpgpglpd&elqr about 6 hours while ni n-
tai'ning the nitrogen bl owing. The mxture themls cooled to room

t enperature and flltered The filtrate consists 40 of 842 parts of the
reaction m xture of,,t.he desired sul fur-cont &Fpi ng product. EXAMPLE AE A
reaction m xture t'- TSN (5. 04 0 #e adduct of butadl ene and
nmet hyl acryl ate and 323 p @ X486 Ies) of sulfur fkowers is
prepargd in the prgs 28 % by we fﬁ‘d)gp t he adduct, of hydro-
qui none. The react ant's are heated under ref ondi tions V\/ni | e bubbling

nitrogen through the reaction mass. During the first hour.the tenperature
reaches [err] and during the secgnd hour, the tenperature reaches [err]

Thereafter, the mxt'gre I's mai pfal med at [errJ for6 hours, cooled to room
terrpenature and f il I EU—p Si sts of 930 parts of the

desi red sul fur-containing ucts. AMPLE AF A mi xtur eypf 550 parts (4
nol es) of a but adi ?tq SEr Yl at edade Gﬁﬂd 256 parts-of sulfur flowers
(8 noles) is prepé : cbndi ti ons for about 8.5

hours at a tenperature within thé[ range 55 of 150-1600C whil e bubbling
nitroden through the reaction mass. Upon cooling to roomtenperature, the
product is filtered yieldi ng 810 grans of the desired product as the
filtrate. 10 EP 0 289 548RB1EEXAMPLE AG Into a reaction vessel there is
added 224 parts of sulfur flowersN7,Q nples) which is heated to [err] to

convert the sulfur to the nolten st?@ Thereafter, 280 parts of the adduct
i alideF in increnents WAl e rai sing the

of\ys5‘|’or ene and decyl acrylate are
tenperature of the reaction(RKdyw he reaction nmass is mai n- tained
at a tenperature of [err] for about 11.5 hours. The reaction mixture is

cool ed t QypyielRIand®e aftdfd sam® bs k MRougHRITiab&A ald IR ARF arelttle 43S a eﬁ)@ l’é 1wk y SOTE
| NSt apg €9 & Giddient dulirigRug. tth YHratida i anl B dAdzdnd Sd\p6dite Whold R R Wil @rrd%'
treat ed mﬁrmhmm@au&mﬁopfau&mdémm& K Ohd %@ Meaén o Boubhd BeigR

75% by Wahephjdrdger érf sktiveted AlipRER)IREREHH GloupTBEneldly RXRbr ihiin five 5heX anaxbﬁiaslesncy

t 0 dar keronfeagtaing gre pthbri tisdn @ gdragen [PedferdbBi 4 least diiedrianabitlin d=oly €mpeisnd Wil Be B sfdciiéh

t oget her aofepliriggrogpibfthertype discussde siprep Thepredetted tlassvtisubitibients disdussed héréin-Befors Wit i on
for a3pereag tothe varigus "Kl,6rfdi"BT wariabies om tiserigtermediatesforsuaking ke iiels-AJden edductaameinigpe d,
usual | y &dfuetsithomselves gbviausly arplingtiatbe fing! preduets priepanesi from thkdptenmdiiafgs.on t he anount
of unr eact e epedally prefeniad daspefisyifugjzed RielscAlder adduetevithindhe ambit of Formdaedy] ig thet

sul fi de YBPEPAHsAStonger theipariables ¢ &n qlectronAcoepiinggroug from the classroresistina ofi | |- be i n
the range of [err] to [err] After the 15 treatnent, the resulting aqueous
phases"’l s separated fromthe or ani ¢ phase by conventlonal techni ques, i.e.,
decantation, etc. Qheﬁn'al kal i rret al sulfides, [err] where MIs an alkali
metal and x is 1, 2, 'dE-B’imay—geR'ﬂsed t o s<@¥Rpoendn+N@gt ed sul fur but

t hose where x is greater than g are not nearly as effective. Sodium sulfide
sekut jons are preferred for reasons of econony and effectiveness. This

pr ocedur hérdin e SCdxideR dr divaleRiuur, A8 )Y i h))dﬂ:g“l falo, Bit)i 811 to 30 &750ns) Lﬁenym 1 to 30 It
has al so clrbehs, b dMoRest 1 td Bdlcarb6rRAHIKERXY ofifto S0 RrbomA&hihd) Elkﬁénﬁﬁh-ﬁﬁ& Sialkfidntin

sol i d, i naebinikelkygrohseortan fim 1ad 3 cam6ds aadpréferably f to e8kafons/ BfefersB, Ve .é?oxygaﬁ i ns
and t her ¥abe By i hdld, ehlom ¢ préferred Raitisularhyadefl@bthdse Borfipotimis whgtsin the Ss ke yaRGuACt
wi t h #5es pdower iyl ardone Klvariabla iscbarbalkoky df up tp 3¢ bason @toes,iti reraaining3Cigrbupt belay Hysnt
conpr i se&gem iswerlalidl 9 andther eiectomascentiogaroup: Withinthisiatier grouphthéseautrerdin ffikcarboall@tb by
wei ght oBvoumhis carba-i-butexy prgilyse pcelient regultsas Iubricantpdditivesur e of [err] and subse-
quenti | y f i Ifis @me%%@ﬁ‘@mﬁmm}e {ncorpoipte materlals ysefil as Auifiization estalysts iBithedeactidnenig | s

no need ¥ "é's H‘Hﬂbﬂ %HP@P@“?’H%’“@WW "eeﬁ‘.maﬁir"ﬁg'a HelsdRriude acigiied laysr e
pr odu¥ed T’H a p%f P E fogic a ?"B esphorys sylfiggssugiiasc h
conpri seS"TRE L ng"@?ﬁ%ay ‘i%% %f PQ‘;?E @@n "BE’d‘é'r"f‘ H@?:I b%t (Jhich
al so coer &e& ermg weve' o ngg Icipm : n
g AL b ety é.n ﬁ?‘ r'ﬁ?a ol he

I eact ;0N ¢4l ark Miyf aryl, ﬁ iy HikaryFP e(m( E&\t GQ A ASuitdbld"rhihetiftiude aniline,

sul f ur - Cgdi@inhd) dibdRRjishihe? Ustecykitine, naphthylamine, tallow amines, N-ethyldlpropylamme, N-phenyl-
benzylamine, N,N-diethylbutylamine, m-toluidine and 2,3-xylidine. Also useful are heterocyclic amines such as
pyrrolidine, N-methyipyrrolidine, piperidine, pyridine and quinoline.



(B): .Second Material The sul fur-containing conpositions of the present

i nvention contain, in addition to corrponent (A) described above, at |east
oné second material which may b rgg?] more of the follow ng conpounds
i dentifi ed as 35 conponents (B- 1) throu (B-3). The anount of corrponent
(B) incl ude |n th quur contal n| n’%@léﬂ os I tions of the |nvent|on

vary over ‘Ef'dﬁrty %8 aying 3
conponent atans t" 8‘ y'fm : 7? Bﬁe I h '"F‘r om
1:10 to b O%: |n |e amine, awmi :é’% eamme gu mm E,Lg c ) ag
t?ﬂé ﬁm rg‘ﬁy )
f

produgt o S\ of
[ess than 1T om s.nustra&w ol b g&a,naﬁ“ R L
prepare GREmement (B- may be the sane or “different from he su

sources and Diel s- AI der adduct descri bed above with respect to the

pr epar at igxaMeie aonponent (A). It is essential, however, that the nolar

rati os0f sulfursource to Diels-Al der adduct in corrponent 45 (B-1) be less
than 1. 7: 1.Aeactiamfiziskiaicheeged okih 6u0phits (ROnRoles) bisulfur Aidwees which Sslhedited att T0°Ofce btutAl der
adduct i 19.3hBurlThereaftdr, 88Gparts moles Rt the isepnehenmmshalrglats edduct of Exampld 3 & added dmpwiteh e r
enbodi neita the mhitensuifunwhile artaintzining theérineratureat d#HRASEC. Uporf ¢ogling @ r@ond teimperatud:tie.  The
sul f uri zsebcfingiass infiered, and theditateds thedasimdpeaduct( B- 1) can be prepared in the
sanme ffanner as the sul- furized adducts of conponent (A) except that the
react i on EMMPHRA contain | esser armunts of t he sulfur source. 50 V\hereas
the sulfur to adduct ratio n corrp s at | east 1. 7 1 t he sul

'PF p acr
tegaﬁgflggt ?i‘: W‘ﬁ gf\fg‘ﬁ'r f"th°8"0 P?‘ p fhis ‘f'ﬁg (com
p(')-n—en |' m suitur é_ ers’in Ve anrEm %ﬁg’ga urr?r% W t1 |1n | |n hi %

EXA'VP'—E g{ H 4551604 é’:Pf e/:s)

adduct Ols dean fu oﬁm‘ﬂani?:en’aﬁﬂ%fd%%@pgifts ith é‘réé roduct) €' € are acfde
53 parts (1.65 noles) of sulfur flowers over a 45-m nute period. The

heati pg iExamPtEAciUed for4.5 hours at a tenperature in the range of [err]
After cooling to roomtenperature, the reac- 11 EP 0 289 548 B1 tion

m Xt ure i s Areadiennticture bon@prigidy 1a75pa0s (8 Moles) iof the Dils-Aie addutt ooyl acrylblband isdprenat e
consi st s and 383 (artpE2 tmeles)fof 4ulfe ficheds is deatai fbif 0.6' hoioat t186-1100;) ami theghuia 1 55-165KAdrBL E

B- 1- B 5 Ahoure whilej bybbling ritregee gethoughsthe gpattiby e Bis0.28Btorad 8CHH (645 txIm@-2-1.29 x

Di el s30Al detmia)dithe ensfof thigthpating peripd the eeactionmixtureis diqwedde choliahd isfilleredatf@mterhes)
of sul f ur Peraiier Thejpeodudt istalioye tystand 8t rpemtempergture for orarlgy adrefiltergd. The filfrate weighs
hour s whil?% PBUHHMiisthe dasredppdvrtgas t hr ough the reaction mixture at 0.25 to
0.5 standard CUbIC feet per hour (6.45 x [err] 1.29 x [err]). At the end of

t he heat| d, the reaction mxture is allowed to cool andfiItered at

10 r omte Iat u’éﬁ: E&,fj sul ltwhee f:ﬁ’gg%l&tlegoa ermt or 24

hours an -"T-C 15
p : s 8 4 3?

Sul f u [i thdfor ool b (0. Cws gt °8Tte :

nol es) a'ia%. bfo% ﬁ@ﬁﬂﬁeﬁﬁenﬁé‘éo%le@ﬁ ethge! r&’énd%lﬂé?e ﬁtérfnu%

it E40b! %4§9ar&'o? the Eattio h&&b&&h"thb B@siré@é&ﬁ&rlc&ﬁau .o st andar d CUb' C

feet per hour (6.45 x [err] 1.29 x [err]). Subsequently the reaction

m xture exAMPUESE] to a tenperature of [err] for 6 hours while maintaining
the nitrogen blow ng. After heating, the reaction mass is permtted to

st and f or Starestien miktare bE700harisds.@ondieshef theadduoiibutasiepearsiimethglacrplete asd 32B parsaf t er
filt esed(1018ewles) of sufurcfiowemn s mepsred in tRdpreBric@ qf 8% by weifht bimed de thie mddiict, of hydro-

sul f ur - c avinaap.rThepagiantchne heated pdeRefiux Borplitipns Avhilahaibbling eirogpi throlghfthe regctionhash, a

sti rrer , Duiinp|thedirst beyydherternperatyse teagties #19¢epnd dyfing: the $eqend;hourcthe tegperatitfetrepclesc
parts 2574%G: Tﬁﬁﬁﬁf the mixtyee issmelefained gt 158116050 foB® koutereeolpd o ropnampatatups and titered g 51
gram; ( 1 cenBheditimte gonsistsiof 930 pprisRfite desimadisuifyropntpiping REUeR,r 12 hours at a

t enpefat nd for 21 hours, and filtered at roomtenperature to

pr oduce %Md%ﬁi

-A mixture of 550 parts (4 moles) of a butadiene-methylacrylate adduct and 256 parts of sulfur flowers (8

moles) is prepared and heated under reflux conditions for about 8.5 hours at a temperature within the range’

85  of 150-160°C while bubbling nitrogen through the reaction mass. Upon cooling to room temperature the product
is filtered yielding 810 grams of the desired product as the filtrate.
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i red product as the filtrate. EXAMPLE B-1-E so A m xture of 1703 parts (9.4
mol es) of a butyl acryl ate- but adi ene adduct prepared as in Exanple 7, 280
parts (8.8 noles) of sul furand” 17EPGE§9%4F?1”' phenyl -phosphite is prepared
i n axreaction vessel and heated gradu- ally over 2 hours to a tenperature
of about %&M@L )Q?ile stirring and sweeping with nitrogen . The reaction is
exot herm F err] and the mxture is nai nta| ned at about [err] for 3

hours. The mast.ggc vzss%ﬂﬂérsg 2 2 J‘.ts duir Y eu 0% ?ﬁ {o%
fil tsr ed ﬁ\}en%easu tﬁ m e Ll!te % rfs%ft ; F£ fega% ni ng
14. 0% Ul Jolda in frchaia &aQ{e%Ftﬁ hssao ed
except t hﬁﬁedtahﬁte"rfpbrgmﬁw 00 'a Sut JI155I§bms oﬁ?ﬂ. w'&&?e‘& )Q §§ Hsr €.
EXAMPLE By the Gesttéd product. The procedure of Exarrp e B— -E I's repeate

that the tritpda®es found MeBRs hetanicss tﬁﬁ@tﬁ%ﬂ@r—b&hh&iﬁpﬂ&i&ﬁﬁfs inbéritieH B tre%mi Qﬂm as. a
sul furi zadm aydecus bkt bf.sodditldE chtalning /oM 5% to 75%\byiveidhtN&Sthe Pshibd PREEEM]Y 2
but yl 1@ac rexhibitiesslof i @kiendyao duiichd frbshypoIRRsddpp@emétal. Exanpl e 7 and 5.5 parts of
tri phenyl pTreatpérit ingolves the mixirgtayeitherof the suifartzbd mactive produict ahd the bihimesifiab $diution

sti rri ng fera pariadafiiines sufficiest forfanpizwescted sulfnd to hivenavengainusdly apelics obé fewunifutes tar e
added ov eseveral hews depending Gotheramavnteof unrégigted aulfun \he quantity dradheccdncentrafia of fhe sediudh

hour s whisuifidessgisitios. e tomperatyre ismefcpdiical bphrormally willrbe in the rengesof REGtte 00PG Aftistigt
[err] % n "afth‘P'EMF?]'ﬁE ng aquaeus Rbase is SThsesteciam ha qragnic phese by somentend teghylauet be.,

t enper at @"?"Emnﬁf’ rﬂ"&FﬂEﬁH"&fa'%H MpSy whe ”Nx kalh mgtakand ¥ isia?. oF 3 reachedsed or a
peri od 5 t“”ﬂf”h‘f’ﬁ?‘ s grqajep.than 11@'9 ey aparly @s effactivepgodiup guifider
vessel 8'"%" re ° ?rr"ﬁm'éﬁﬂfl ecorony.And gff’t‘ﬁ"ef’ﬁsﬁér pig Pmﬁﬁdf"eéﬁdés"gaﬂ’éﬂ"‘WHga"

.inuU

mxtu and t fi, de5|red
st kB r"*"#:?g:*ﬁf E"‘”‘“ sropbi e "“‘"i he
EXAMPLE Rt e pe-g I&a@gna Bl i

that the glptdr@Rf o §w6|g°ht 6?% sblla ehﬁatta Jem 511 @bsa-
EXAMPLE Buénuﬂfllénﬁytwém@cto 00 parts (2. m) es) of a

acryl ad e- buAspvid sy rashbsied, tHerelriv nest e&ph@mﬁmmwtanism%&mnm&bas Wiohdi

nol es) ofprogitded i'the dboias @RBEROTHS RéhcidFoatkt IsGr mhiktiire whidi EbmipRdes thd cBifbunds whose

t enper at siréctupds hanemedn dbeddtainddbut Yiidhialso Eadriprisels Ganipotndd wissl stucturtl Bre ThRAbWH, SindeS

cool ed witiid esosomically unipasiblé dndaunndcessany dnsegarste the corepunerds of airesgtion riixtird,| tisky amdor .
The r eacteinpipyedincombipation asf 4 hixtane otsulurdorttdiingfméteriplat e i s t he desired product
cont afni ng 15. 8% sul fur. EXAMPLE B-1-K 15 Am xture of 728 parts (4.0 nol es)
of a but;“%%ﬂﬂlm_but adi ene adduct prepared as in Exanple 7,218 parts
(6.8 nol es)_ of sulfur and 7 parts of triphenyl hosphlte S prefared and

heat ed WI hThgfg"r"P 'P%”&'P? Q? UF@"B’?"“%‘BBEﬂ"“ éF 't'°r&9ampan

itobe qﬂig:g glan)é‘o ng‘ga‘tm “ pifiag re Of
181 " i ngaFB ; .
“Fer poactg Wg& "% Y gpmparen A Y

overaw e a8
over a pgll.9 %
theflltratel sre con a|n|n 23 1% sul fur. 20 EXAMPLE

B\‘é L A ngstgmf@nzgjp&m parts (5 nol es) of a butyI acryl at e- but adi ene adduct
pr€pajed as Th EXanpre 7, 208 parts (6.5 noles) of sulfurand 9 parts of
triphenyl [onpsiehiE-1jiShmPreasion poduditfa ftarsauicetind HDislAldbr 408uchin 8 mBlld rétRGABss
sweep- 2fhan .79, The saiful e bk the BlelSAldéradtict ysed foJorepire Eonporenbi@L) fray JdtRe &Rt | NQ
i s cont i mudiftbrentiranethessdiifiir Beurdee apDicki-Alde® aid ducflddddriberlabbve lnith reiseict t6 the prdparatiofof
mat er i al congpotmst (A). i is epsentis), héwever3hak thh molacratioAf sulfur sastoeltd Digls-Alder adduxtin dompdnent] er |
t he msxt (B-1 bg lesq than =76 th anpthér embddinent the grioldr ratioad sulfwdo DielsAldat aglducsin (B0 idessi r ed
pr oduct g'vgm g_.1,mn¢]ga3g_lg Igwzr ther) 1:1; in another embodiment, the molar ratloofsulfurtoadduct is ffomo 8 1
1.2:1

The sulfurized Diels-Alder adducts of component (B-1) can be prepared in the same manner as the sul- '

furized adducts of component (A) except that the reaction mixtures contain lesser amounts of: the sulfur source.

50 Whereas the sulfur to adduct ratio in component (A) is at least 1.7:1, the sulfur to adduct ratio i in corhponent

(B-1) isless than 1.7:1. The following examplesiillustrate the preparation of the sulfur-containing matenals {com-
ponent (B-1)) which contain a sulfur:adduct mole ratio of less than 1.7. :

EXAMPLE B-1-A

To 255 parts (1.65 moles) of the isoprene-methacrylate adduct of Example 3 heated to 8 tonipé_rature_: of
110-120°C, there are added 53 parts (1.65 moles) of sulfur flowers over a 45-minute period. The heating is
continued for 4.5 hours at a temperature in the range of 130-160°C. After cooling to room tei'nporat_ur'e, the reac-
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EXAVMPLE B-1-M 30 A mi xture. of 910 parts (5 noles) of a butyl

acryl at e- but adi ene adduct prepared as in Exanple 7, 128 parts (4 ol es) of
sulfur and 9 parts of triphenyl pEeg§phisifei S prepared and heated with
stiwing while svveepl ng wi'th nitrogen to a tenperature of [err] over a
period of about one hour nued to . raise t

peratur ¢ gl G iU AT e T e P gPifer g o dgpire

185-[err]™ "ﬁ(?[?f’g "Afterallow 35. ing the reaction mxture to cool to
[err] thw% gs filtered with filter aid, and the filtrate is the
desir product containing 12. 0% suI fur. EXAVMPLE B-1-N 40 The gener al
procedure O Jxﬁre Borrprivhg #1758 s?&ffh@ felsAftlef 438uctdr Bt béryigd A oPree
parts (8.449193bes mBib s) ﬂowe 4624 hodfHt 2080136 ClaRd thél 15 193RBE for 6 Rl NS
21. 7% sulynig bubbltng R@8gel @84 thioByh: Heébﬂsrmﬁmier&b 281D dienddrd bulbiolfé¥ per hour (6.45 x

sul f ur - copteajon ik AQsvR). N tha m df Bre hating eribd, @treddtioninibliura![¥aflsiie@ R\bol 2R filleheadt Of
sodi URa S Ubdm ©Rperaiith.hereaTr, the PRod@IDR Pormithil tostanld vi2e HoDRahY reilRiedthe MAGS s the1e
treat ed pesddpidueay exhi bit |ess of a tendency to darken freshly polished
copper nmetal. The treatnent for conponent (B-1) 45 materials is the sane as
t he treatBXAMPLEIR4«€X i bed above for conponent (A) materials. - (B-2): Terpene
Conpounds The second material, conponent (B) useful in the conpositions of
t he present Sulfriepmples) apdthe asiduckef isopraremetiiy) mefhaer vigte f4fampleshasemiser /i oo lREPETBD U Nt
of terperfeed %ﬁ@’?"ﬁ&?‘!ﬁéb‘doﬁcrwht'%@w an thregl “Uﬂeﬂcﬂf’é %%"81??'015#(?@#[‘1 on

can vary °B Rigfeetger fyo éef% 1.28.% A -pmis). 2 ‘IH@"‘HI‘H? ﬁggﬂ

i ncl uded Tf’ot "éc(f‘ﬁ 8'§?‘t”f §'"W"\"¥ thp pf {'%ﬂ?ﬁﬁl‘% Hg ﬁ?d
ratio of & 1 SfPe'ﬂTméng"Z rg ancy’s fgregitsr "Tf?d ef

\t.erp nec ° e'suse nigining grod specification and clalmsls | ntended to
| ncl ude tgha eéb_QIbS | soner i c t erpene hydrocarbons havi ng the enpiri cal

formul a [err such as contained in turpentine, pine oil 55 and dlpentenes

and the var A gibSite? Wik Méd With @ Wirrl et @donlenSr,Ct hillSgeR il fid 1 SiaigBd i858 parts

deri vad i \(fifole) M the ddbiRBor@litadidhd Sfd olbd a&m@e&&smm@b Snéutilt fidweld@nd then

uti | i zed hestsd¥eiCi2aburyat Wstiderdtafel dtaild fdp PROUF] shd ikl abidorP tefPer@iufe tPpicHutd the des-
penti ne abe®prodeihs tHdifivate0i |, for exanple, which is obtained by destructive
distillation of waste pine wood with super-heated steam conprises a m xture
of terperXAMBLE B-3Ei ves such as al pha-terpineol, beta-terpineol, alpha- 13
EP 0 39 548 B1 fenchol, canphor, borneol/isoborneol, fenchone, ‘estragole,
di hydro al pham@ropnm@arts (&ﬂmOHQI%a buiyl dcrjatadutadigne agdyck RegpgRed 8s mﬁmrwam B¥hs.
The speciPPite(3f moies) of suifandib easte sl tighenylpbosphlte isysepared | dﬁ?@f‘i’[‘!esFﬂa'H‘ hgatedgmadyi ne

oi | wil I By dna feﬂ'ée'gd teof ?L‘lﬂP%?”@d‘(ﬁ‘f’?:%"’!i‘ﬁd“‘{ ‘?‘f@e itrggen Wl’ﬁ‘@&t‘ﬁ on.
Agr oup eg@'c arar 10pe b°"f Pqﬁ

Her cu “‘L 6F£?’5’8 °f ' é‘?ﬁ’ “F‘Bﬂrﬁ&“t’ ﬁ'gt "h 1 c??‘?a"“"g
general I Q “as 5 ter pene al cohol s avai | abI e from Her cul es

Incorpor%&gﬂ %r particularly useful in the preparation of the sul furized
products o f e invention. Exanples of such products include

atph Az01 €T Pi 113 BlocddBid bftixBhples-9-B 1stdpdutad ex@éd?ﬁ]ﬁtﬂe%fpherﬂr' Ré&:Phite isdmitb@itbrithe rbdc¥on
tertiarynpgirene al cohol mixture typically containing 96.3% of tertiary

al cohol s; Terpineol 318 Prine which is a m xture of isoneric terpineols

obt ai ned demncd-mtion of terpene hydrate and contai ns 60-65 wei ght
percent of al pha-terpineol and 15-20% beta-terpineol, and 18-20% of other
terti sy terhpemesdi® ofiExaple|Bsl-E ©rdpeatedrxgdptithatshechiptienyt phdenbitedié replaeskil 2.0 iparts Oi |
pr oduct s ottrianyl amine apacsulfutibdtion ¢ataivst Her cul es under such desi gnati ons as Yar nor
302, Herco ﬁi ne oil, Yarnmor 302W Yarnor F and Yarnor 60. (B-3): Sulfurized

Ter penes A efinic Conpounds 15 The second material (B) may
EXAMPLE; BriH

corrprl se (B- sul fur cont al ni ncg rraterl al s obt ai ned b suI fur| zi g m xtures
of a fer g‘ez’% N a § ‘@g
corrpoundg gﬂ ’I 'T:'Ffe ng

sul fur h e SW 2-% ixtu g'r ou 18 hour € reac-

sul fi de rré... I’T ri" e dyat (e an &ﬁ kel
vari ogs (ERRERe ey e gﬂ;fds nda S
exanpl e, o} acﬁlU& ke rhn%tﬁ\% |s?iﬂer atlms &‘?np&hl{ue'a%d ﬁﬁlﬁéﬂa déspre ddréduct RRGrER e suifur

2,012, 44§,ad3&t,at,°,so‘§§ye terpene conpound may be any of the materials

i dentified above with respect to conponent (B-2). The ol efinic conpound may
be any of the materials identified beI ow as (B—3b) (B-3b): Gther Aefinic
Conmpound '



25 Conmpound (B-3b) nay be at |east one other ol efinic conpound.
Prefefably the ol efinic conpounds may contain at |east one ol efinic double
bond which is defined as a non-ar QERlessMA40! € bond. That is, the double
bo connects two aliphati-c carbon atons. Preferably the ol efi n utilized as
;&pdnentgﬁ% 3%) may be defined by the fornmula [err] (Vi) 30 wherein
each of. [ R s hydr ogen or an organic group. In general t he '

stglh ugf O:J n e ﬁigr?v o %E{%ann%l wrthethen g(ceplenc“:nat g'ne trlprlmnyl p oespi?lt% is not mgudet? i\‘

NRS . wher el ﬁ re] is i ndependent | y hydrogen, alkyl, alkenyl, aryl,
al kyl aryl d.fiyted al kyl or substituted 40 alkenyl, with the proviso
that any two [errﬁ groups can be alkylene or substituted al kyl ene whereby a

ring of up tAqn.ﬁ.t}ouﬁsoé @@{msﬁ&@%&yﬂa&ymbﬂs&iem%&u& pRipGref Sk ih KRRy af 108
metal cat pQR .48 Rd Likr s'pRig#ted aridlneatdd to $809€ andrRMtAINEd aPPlemBetitildor 428dt 1507

cal ci ug) ; 1§6°¢ﬁrdaahseﬁ<shrs( ﬂae@uxtur&.bbdareawh.bmmg #ith alnf@§h gasAbdmavelhidrebel Slfifidle OF

di val ent &dét. frhe reacibn mixture is¥ityred sa tiffiltta®yis the adflodModi®t Yordifiiy 158%uRr form an:
al kyl ene or substituted al kyl ene group; i.e., the olefinic compound nmay be
al I cycl i cEXANIRLEBat-Kir e of the substituents in the substituted noieties
descri bed above is not normally a critical aspect of the invention and any
such sMbst i Parbrure ofZ28 paets (410 motes)iofahytytasrylate-tiutadigne adduet dpepared eisin Exampla 7.i288 rartei t h

| ubri cat i (§c reqies) of sylfye: ands7 rariel ofddrbenylriosphity i prepared and hieated mitie sticing tteriomparature
react i on ef@het 181¢maver ameyjad of 4.3 hayrs. Tip raigfure dnfraintained yrdetnifdepvrgseta ismpemiwe abl e
as to del #8183 upn hﬂ‘é&d‘ﬁﬂ@%’"@ﬂﬁé\“ﬁ'ﬂ@@%’&é?@ YR PeTiadett HieprE dhrdtixtye o
not cont effitergdging & filige gid and foa flirale 3 the fissitefl prodyct contalning 23,1% gulfpry or a dehydo

C dé dergo sul furization. The selection of suitable substituents
IS/WIthI n%""gr&'elr of the art or may be established through routine

testing. TyRis o%?dg k] bididAd SacdltYre JJ&%&Q&: g
noi eti es @%,E%;zﬁ P mphlﬁ p%ﬁé éﬁgéhe g
sul fingl, ﬁre oﬁéﬂoﬁt%m Qa?lpbﬁ&ﬁ‘s Tt}&hﬂﬁﬂ&is 6&&:187%

rrercapt o ovbFEs el dnd thématerialts RelddPEROENE fdr 5.2 WUk eYodBﬂ@tHe?nliMﬂétG Bo-8 afdmikturg" OUP

Whi ch i s 18 eikerditykh @iReh aidSant Bie €Haat8 GaRY devired plodiict Entafink 8812% suie, (| €SS Of ten) a
correspondi ng substituted group. Monool efinic and diol efinic conpounds,

‘particul aexamALE®-EMr - ner, are preferred, and especially term nal

nonoolsefi ni c hydrocarbons; that is, those conpounds in which [err] and
[err] are hjhitges 910parts (SHfoled) qwmq@w&bmn{a eddudt peepaied ag i Example7, d P&knarts
(that i s, (4meles)obsulfyr and9 Bﬁl’ts o) phoglhite iis piepa heatad vith stipfing ahite sSweepingaitb ut 3
carbon at @mentaﬁ&"@sp@aoar gﬁi?’e't@eﬂ@ <f ahoniane beup e hepting dpcontinpes) teraisgiha fom s
cont ai ni n‘%’ ! 8- ﬁg%wamtaem' ap ?Wfs@?i?rz" oy Aftenaliaw- nj ¢
conpodfd E‘g%r' 'yét"rar?ca? tPIo81G ‘ﬂﬁ'a'f"i“@ Isflerpduithdfiter pidyapd et isthaprsirediprpdudh o
aryl grouff 5"@' enyl or substituted phenyl group. Specific exanples
i ncl ude SII-L3¥A F A pha-nmethyl styrene, vinyl toluene, 4- ethyl vinyl
benzene. Propyrene, isobutene and their dimers, trimers, tetramers and

ollgonprs, ihe ﬁ%r&ﬂﬂd&s@ﬁrek Efﬁ{ﬁ@ %r&p%@tﬁa Jat}he oﬁtﬁiﬁz{ypﬁﬁé EbSmotes)
CO”DOUHdSofs u&BbﬁHﬁ&‘d:ﬁlms e\-&%taingﬁ utene

1- hexene, 1It(h§sbéeﬁ'?&md dof@ MélaRE8 that W &Qﬁifrﬁ:ﬂﬁanm zginﬁtbﬂ‘aﬁtlﬂh B8 troGeBdTWRY &ip @l | Y
avai | abl eaquédybsviution df Sdambnistifidd daRtainify oh aB6ut 5% SIaB6ut 76% by whight Na L) 66 tréafediphbaud: €1 I ]
range, sufidy exfibitieddtXacadenbeto AadtenliredRly PolERE BGhpertilal CTHSGBHtfidntfor EompbrENEE-1)

t her e@$ smtdrialads theesamp asithp réatrodnedidstribed dbove fhr campdnant () @faterials. [ err |

al pha-olefins and [err] al pha-olefins. Polyners of olefins such as, for
exanpl e, (B&bferpema&ombaundsare useful so long as they and their sulfurized
derivatives_are conpatible with the other conponents, and the sulfurized
product doe¥hefeeond materiglicompraent (B)yseful iy the eomppsitions qﬂéﬂeymeré ingentionypayhg ahiesrber
aver age rRIP EEENefoMpRN H'P%"“E?P“‘lﬁﬁe‘?ﬂ‘e E@W“W""E’W the ‘é‘"‘éd ofthe grpsepidnvention;

ful pol yo‘ia%f'ﬂ’hg"e’ 2 5 ﬂ eral the pp ﬁgﬁ'ﬂ’ -@7 °‘f“§°°%l’f°“? E‘&E‘i one
al i phati &M ﬁgsﬂ‘ts %ﬁ .ﬂ:téfat'%?fl ?YE: AE 9o H‘?"emé% ﬁ’r°f %ﬁ r&g

at | east ghout Th" gL &Pl '%'Eg 19, SI5UR R Intens ﬁl to

36 carbo n}: [ terpene hy rocarbons having the empirical formula CyoH1e, Such as contained in ne, ne oi

5p rlan@ Bgﬂienes and the various synthetic and naturally occuring oxygen-containing derivatives Mixtures of

these various compounds generally will be utilized, especially when natural products such as pine oil and tur-

pentine are used. Pine oil, for example, which is obtained by destructive distillation of waste pine wood with

super-heated steam comprises a mixture of terpene derivatives such as alpha-terpineol, beta-terpineol, alpha-
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and nmore preferably from8 to 24 carbon atons are particularly useful. It
is commmon to use mxtures of such oI efins as conponent (B-3) since these
mxtures are avail able comrercial i g,ps‘g Conmponent (B-3b) al so nay be
an uusaturated fatty acid, an unsaturate Fatty acid ester, mxtures
thereof rrnxture%othereof with the ol efins described above. The term
"fatty ac f|a o TaeqH tﬁ’"f“’@'f @F‘§'°T°o°s<§f€$cﬂfsd'w4r°(ﬁ'f’h?r&§mﬂ99 %ﬂ‘ﬂﬁrﬂ;’ﬂl offjer mo-
hydr ol ysi °'§m°u x tﬁ? ¥ g["ﬁg] ? P ';tﬁg'?FPQSOWEse
fsgt L?! acié Imé:lc | frg 'I.ﬁ:?% ora‘gg Wg’? &? wﬁ HV gP@ nown as
icular! us um f""f"@% and
In o Iph

thas
genera | Yor &Lgf'tlﬂq ehtBn Empléalord ﬁ{X %ﬁ E
Oi |'s may graBit &high ﬂﬂ@té?ﬁar;érpener%ﬁ'ol B 00

pal mi t ol e316 pamé WhictAs & bR df Homéric tirdifRbls oaﬁih by dblﬂ' ﬁ'da'oﬁe Grle drate noe&':

aci d. Thesousswaight sbrceRt df alphalterdbsl Snd ! $23090 betdltefpMBE NG Hh—zé "oPdtheFBgktidr{ Emrehé e
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react ants “w fjeregt, I i? p"e #ma%&tanw?awv H‘G"“‘

hen e ??g ur
cool I : o Wgﬁg vet;l&sls the coursg en y %;% d Of
wie ?’esébout

336”

hy‘d'f ogen ﬁ?e? 8 rall SI
steam i n yjdfay éi?‘&f?fo@l:onb@:ﬁ QILe Fbﬁ, ggﬁ”ﬂ lfh\gb'{ E@ y the roc
1.5 hour SjeschbdipbvaLith BdneafiHréler Qﬁsﬂntua‘l at

about [ erthd readtib veB! érby SistilEtfdh at Himospieri®pred sQre,

t enpepAt Wr &m inkl GasRiches HkrSyeh thidubiFthd RixtRGE ﬁaﬁ&uélaﬁp arial;u%§s Gﬁa@@ﬁ

st eadi | y apessprésaft indRer@stticn nMisars naybeTeridved cofvbnienipdn médk ﬁl&&nc@%ergl Podifdlofrtal 2

react i on lipgdppaduot Ifueheofomalabaf soliflsis desirdd) icipdoRventiongl tdchniqhiédasilrtioR ot dntrifugatior? 4 X
[err] ananayheusedt e of pressure change is about 5-10 psig. [err] x [err] per

hour. The ulhseeedtstancdsyitimayde desiralile tb tleat thedulfugzel prbdustobiained i ettb@sahch @ittethé poovery
syst edd /Apdumss degedbedhensin ta reduceadtivrcsulfurdibe term Pastive daifur dnelgded stitur iafapmphiel ican  t he
sul f uri z&eausgsiein(pg af qoppey andpiralipgrpaterigls canfl stgudary! testsrare availablptiedgtrning swfur sctisityown
with nitrf8 Eﬂ'teé‘tat“éPdBHP "P@WF t to reduge aofive sylfyremeta) dedctinatorssian begpedranddhe Iubricants

i ncl udi nq° '%W enseﬁ is inyeption1n same ingiapceRysHeAg i mete working dubricasted u e
after _ni t s e ﬁ‘ﬂf“? 'anabﬁldfséf’f"eoa"ﬂlf"tt sS%“S‘l?ﬂ% iit may be preferredngt tp| rpdugs edive

us: Pg a gu gp‘;ﬁg “eerst“[}stj ﬁgﬁg t‘@ﬂ trate i he desi reEI
sulturiz o glﬁfu cha S jen E tgrp tl v & e

d Eg ’1% B Vs rvgse
Peglcgcgd%bsfa C16 Cl a p a- ﬁgeelg' Fg >E?ﬁ-;ﬁ]‘éarrajeornj € rltgﬂ Ll fur: [err]

1571 b SeERARPLEESIGAL he reaction terrperature I s about [err] The product
obtained fromthis exanple contains 20.6% sul fur. 35 EXAVPLE B- 3-G The

procedur e Ol akeattvn késsdbtherels chéigddBPBRHEE equivaiRie) of ebinmleltRily SaIALE Fifko (Sargent
r epl aced Welchyanuictheypiseadi isf HeBied Srahstirréd) Sulfer (I2BHRRS) A6 EGGVY WihQfdhedblowhy dhife Of
about 106@ reestiod Empeniursdaimdintaine pbaboyt BEE SAfteEadd ITITEb Bylfur i dompleft,infroddh is bab-
pol yi 4ob ble¢theough the neactipronixtire while Tt isheBtedto Teflusat ebdul 45102 After ia Gial teenipretinddfidbeut S
[err] Thé&heus, the mixjuses fitersd thraughfiilter gids Bheifilfratetis the desired ewifutzed praductcostbioing 23358%

sul fur. Esfngbeery@s®.H 45 A mixture of 80 parts of commercial [err]
al pha-ol efins and 100 parts of lard oil is heated to [err] under nitrogen,
and 12 p B'g'alfur are added The ‘m xture is heated at [err] and an

addi tf"onal ng 5 is continued for four

d ed.. Heati n
iﬁ(ﬂ@ ptﬁ]gt rgﬂqu 86 parts of pine
hours af Lf"(q equwa n ) an 2 par ?ﬁulé 71 equlva rrckrgtmined n f rm:‘i:'natter has a sulfur content

of 15.6% (theory 14.68).

55 EXAMPLE B-3-C

To a reaction vessel there is added 372 parts (2 equivalents) of pine oil and 96 parts (3 equivalents) of
sulfur. When all of the sulfur is added, the mixture is heated to 150°C with nitrogen blowing, and the mixture is
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The fisltrate is the desired product which contains 9.0% sul fur. -50
EXAMPLE B-3-1 Anixture of 111 parts (0.5 nole) of a distilled [err]
atpha-olefin and 93 parts (0.5 ol )gg%?ﬂ gie oil is prepared and heated
witk stirring in a reaction vessel. r (64 parts, 2 noles) |s added
slowy, and the r ct|on tem erature IS raised to about [err] The

reaction @E?}% y’éﬂ W‘gﬁ 0?;9" Epagtion mixtyse b["éﬂ’?"]“‘”‘tﬂi‘?ﬁh?‘!’t%ﬁ@ﬂ 55
bl owi ng. 'slﬂgfdfﬂ? RGeust hayinga p4 Uﬁ?"t%‘h 176?%5%;‘?%%%& oil Is observed. The
reaction gixidEgds then cooled and filtered through a filter aid. The

filtraje I's the e5|red product containing 25. 16%sulfur (theory 23.9). 18

EP 0 289 54&m§3ﬂl (WQ'E wg@rﬁ@gﬂ tregcﬁongg 9d| "gtfﬁg (190(parts

equi val engq Ivalgtﬁs)ﬁeaaﬁ&e%s fy 't § d’ﬁ’le?

QU Val Cihs oodlon Bkt At & rRMEPBE eSSt b frﬁ o( ‘ﬂ%%ﬁf
hours. Af &:ﬂha&.ﬁ@&fthaﬂnxﬁ-vaédahﬁhédwntﬂﬁéﬂéxu'ﬁm the Bétufap é% n&EeldFsL ] (AP

equi vab endnd dafitrate. iSthe ddsiréd pidduct clmdiing(25 2% suifk gﬁ t hi adl azo e are
added as pro- noter. The mixture is heated to 135- 1430[err]CW|th ni t rogen
bl ow ng UEXAMPLEBeS-E eacti on m xture becones clear. The m xture is heated an
additional 6 hours at reflux and filtered through afilteraid. The filtrate
i s the desi Pufir{5RGnrtet16.4 owleslistharged3Ga jdd@ted high pressyre deatar whidhvis it withldd agitatoANVPL E
B- 3- K A n§ndintareal eppling oils Refrigerpigd brine igisiraulated fhrduglothe grillsiie caxl the eeactor4Bortrethd istrol 1. 5
equi val erqustongf the gaspqys reagtanty, Afteresealingthe reactercaviacyating desabolt 2dartiandsealingao2tparts
condenser {16 f ﬂ%’Pﬁﬁfdﬁ?P@?“eé%Wg P‘F %? molqﬁhef hydrageq puifide srejqhasged tp thegreaston ihe reactor
140[ err] Cs “ﬁt'ﬂt g revef@bott 18270 @6Q°B)pjes mbautt-Ehoutsr A
319 N 1 'ia) Eedcﬂ ab&ﬂ‘dﬁ%“cét‘35°"15"ﬂ" f'i'!i hmtep Rjor to

about 2g8 th e
(\&Val ! abl gﬁgg A§ter actlo 1 o %
Gul ftene uré'lsS1 %g 5 )a t re re rf{n Hg%‘
conpl et e, e} h'lf:r lt sulh% Qi-nﬁ SQ' fnﬁ dﬁfe?cf §%L stem ﬁger th(f pressure
reaction .mhétéa&ter Ha§ ddbRiated &tmo G r&é rklx:tIPe

mai nt a ned aﬁerﬁlhﬂekﬁlmiﬁ\tnl%ﬁn Qbo ARt (220 c?cH'Elﬁovel olﬁﬂgﬁa Qslh dth Qhregd. and
filtered tbdisspu@he, efchaptirandinbhosulitids.frhb teeidbetartenitdgen ﬂ&ﬁﬁd i Bgitdle® Witf-5% Sapel N9_a

sul f ur ccritra aid finéred, GeinyidiafnacsdiyealtAriRAS0. Thetfirateld W dokirdd Mp‘é&-ﬁbﬁ%ﬁ 372
parts (2 cooains/4Bdsdndutiyr. of Yarnor 60 pine oil avail able from Her cul es

| ncorporated and con- taining about 62.7% of terpene al cohols, and 192
parts 3 6 BAMPUEBSM s) of sulfur is prepared in a reaction vessel 25

equi pped with a condenser, thernoneter and stirrer. The mxture is heated
Wi th stirri FitgPeasedurs of F@g@h%ﬂ%Wge@@x@ptmmmbmmeeﬁemamecwmma-

mai nt ai nélpfigghemolagratiogolefinsulfur-H.Si%t:1.50,8 @nd e mentiontemm@mtmels ationt 17 CCETha brothest

ol ef i n (£RAnpLamhis Sxagipigicoraing P08} st added, and the tenperature of the

i xt ufe |E§<AMB V\E_g ed to 170[err]C and nain- tained at this tenperature for
about 8 hours Te removing 3 parts of vvater and 27 parts of light ends.

L e Rpidaad b co ”"0“ b 2
.f||ter aij B Th % sl 1fur
heolioy tengmméls 03 d@t ﬁ1e a g%&a 1 fp;? rgs'ﬁg %&m ed

except thah.st;bmpéonemeadouwe dufiad Int Is exanp ar mor
avai l abl e from Hercul es I ncorporated and containing a total of about 75% of

t er pene &xambie B-3-Hhe pro- duct obtained in this manner has a sul fur content
of 18.4% (theroy 19.07% . EXAMPLE B-3-N 40 A m xture.of 744 parts (4
equi veédl ent sAmigtirest 89apartsiof serirhdratal CRi g eipheolefiraadd B9 arntauf lari of bReM6itb YaObEiHdsry Of
sul fur ( 8itrpgesiand 12 papts epalfue dreandbd [ TRha intxtlird i© heiteld @NMBE-260°C aRd & adaliéHal 8.5lgkets 314 5C
and nmi nsutiunare added.tHeating issontivpedt forfeur hawrs affeowttichBhdroixtors is oboleditb @00°C aadrilleéd.t hen
added t o Th@ateia theidenired prodikt which contginsi9.0%esulbr. and | i ght ends are renoved.
Cormerm aI C16- 18 aI pha-ol efin (888 parts, 4 equivalents) is added dropw se
over ¥ p&EXAMB-ER-3- bout 45 m nut es Whl | e mai ntained at a reaction

out 5 hours. The reaction mxture is

terrperature at ab 180[ e C for
cool ed 45 ‘Hﬂg " Pl é‘ﬁ(‘”’mmv P?@'%%ﬁ?’%ﬁaﬁhg"ﬂeg?%b( metpmeemerpmql
17. 61%S els(e ie 7 Th tf?émg rataﬁeﬂ EC‘ESQ

I in ﬁé‘t‘g‘ﬂt H’ he pine ::eﬁ)é served #e rea IOI‘I mixture is then coo and

pr odygt
filtered through a filter aid. The filtrate is the desired product containing 25.16% sulfur (theory 23.9).
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50 . B-5-E is prepared and heated to a tenperature of 200-225[err]C for 10
hours to yield the desired product upon filtration. EXAVPLE B-3-P 55

The procedure of Exanple B-3-O isgpgpaaypgs €xcept that 32 parts of sul fur
are\added to the m xture before tﬁe m xture |Is heated to a tenperature of
200-225[err C The sul fur-containing conpositions of this invention

conpri se HF BSof atleastone sul fur-cont al n| ng ma- 19 ° EP O 289 548 B1
terial iden |ef|'$d ap de crl bove ? and
§g_cg)ndthm;¢ ,e t &kﬂ 1. 'fa mdﬁd as

range ‘de 'Tngmumns odiea 19 .é ’tmsi %5 ise.
e

Gener al | YmpdebR hmdqhsdd&:aaa @hoa rfaf. amra,gh ﬁue?am&%nntamaﬁe& .reh duct _

| nvent i ONyohtdinihgB 3% sLRR @foRf37hspm 1 he ratio. for any par-
ticular utility can be .determ ned readlly by one Skl lled In the art. The

fol | ows nExasmee B3l i Ng exanpl es illustrate the conpositions of the

i nvention: Parts by 10 Conmposition 1

wei ght Pr odaeixtued of B3 parfs| (@5 eduiBalent) of pine oil and 48 parts (1.5 equivalent8)of Bulfarcis eltargafi to a

Exanpl e Besttid vessel equipped with condenser, thermontefbr drfsl stirrer. The mixture is heated to about 140°¢ wittuc t

of Exanplniiroggh®lowing and maintained at this temperature foSgboWR28 Howes. Atiér cootingrhl iepaBs of-aC16 al-

90 Compo pha-plefiin (gvaﬁ@le from Gulf Oil Chemicals Company under t{re gereralitradeyfame E)(lﬁpnﬂ 16) arggdded

80 Pr odudirough apadsijti feanL andafter addition is complete, the addition funnej is rgplaced with anitroggn “B@arrpl e
The reaction mixture is heated to 170°gwilh;njiragen;bjowing and maintained at the temperature for about 5

Q(C)S Conpo gpg J He mgtu%s cooled and filtered through a filter aid. The flltrate[jsrtmqed @fodlg gﬁ\ﬁgg a syj@'
X

80 Pr oducf‘P"te’le’” QoY 19:04%)- i« . 50 Conposition 6 35
Peodult gf  Exagple AC 50 Product of Exanple
B- 3-N 50 Conposition 7 Product of Exanple AB

50 40 Produghiife Jra¥ahsi2 Biulvaibhts) of Yarmar 60 pi flavanableﬁuml-le?cﬁle? TneirhedRha &pampl e
B3N alingshot 627% ot rane ohol o2 biaf (6 adhlvblbrnd) SFRLb B prabbrde W Piautbr VARSI OF
thi's bV QRLibIRE wi Lcoiddber] ineRoriid i &tier, Trdlmblld0 haadluith btitringfah @ MtrdgBeMoving1C -
tion Pri @4 felperatire 0PabSkA 1409 arldMuinkie® Eihistekipdatirs BARbORBNGSHH!ICBMMBIIERT)] dlphdl ar
agent s. blefin G4 ferits,-20:Q (i shdntd) I8 §dded) FPdDthe Binberatiire ofdife rhikidre IsMcBidd & 784CSehd Mbid-

usef ul i naifedracthis taniperafuteLforciboutiainailis Wiy réivedvify 8l parsaf Bater 28y 21 LB ofiightat)tss Thes
systens. r@uﬂbnsnbktdrellsmmlattaabuuhg)ommmkertd thnoagha filter edd. T /filtrette ie the clestredd product

ef f ectd vebntaimng 87 elfur (thaoryAH07%).y of | ubricating 50 conpositions formulated
for a varl et\P/ of uses. These |ubricating conpositions are based on diverse
oi |l s of I|EXAMPLER-EM ng viscosity, including natural and synthetic

| ubri cat| ng_oils and m xt ur es ther eof . These I ubr| cat| ng conpo- sSitions
cont ai ni n @"E;?Bﬂﬂ 5 this example is, armorFo

| ubr i Eat iPfig oLl 'ngm ‘g ?@8 %td@ E‘E ggi 75 °E tsﬂ’e?erﬂ"@lﬂ?'raﬂh" pro-
conbust i §H 8?@7‘7‘?& 'feﬂ Yengi nes, two- cycle

engi nes, E?(%(M@L £ RaP! ston engi nes mari ne and | ow-| oad di esel engi nes. Al so,
automati c transm ssion fluids, 55 transaxle lubricants, gear |ubricants,

mEtal 2007 Ki Db OF 744 3834 eJIMIEﬁHr} lo dteafr! dibtifda piné8lhn@ 58A%hrts HP&duﬁé\Ldﬁ) Or iy (82N d
mesh) is prepared and heated to a temperature of about 140-145°C and maintained at this temperature for
about 8 hours. A water trap is then added to the reaction flask whereupon water and light ends are removed.
Commercial C15_4s alpha-olefin (888 parts, 4 equivalents) is added dropwise over a period of about 45 minutes
while maintained at a reaction temperature at about 180°C for about 5 hours. The reaction mixture Is cooled

45 and filtered. The filtrate is the desired product containing 17.61% sulfur (theory 20.0%).

EXAMPLE B-3-O
A mixture of 100 parts of the product of Example B-5-A and about 125 parts of the product of Example
50 B-5-E is prepared and heated to a temperature of 200-225°C for 10 hours to yield the desired product upon
filtration.
EXAMPLE B-3-P
55 The procedure of Example B-3-O is repeated except that 32 parts of sulfur are added to the mixture before

the mixture is heated to a temperature of 200-225°C.
The sulfur-containing compositions of this invention comprise mixtures of atleast one sulfur-containing ma-
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grease~conposi tions can benefit fromthe incorporation of the subject
additive concentrates. Natural. oi I s i nclude animal oils and vegetable oils

(e ; castor oil, lard oil) as zﬁfsdg‘ gieral lubricating oils such as
i qM pet r ol eum oi | s and sol vent - tre or acid-treated m neral

| ubri catlgg %I i the paraffinic, EP 0 289 548 Bl napht henic or

m xed par 'T'f ﬁi‘t e Egﬂﬁfﬁé‘gﬁ @be (gé?m@?‘s("of"qﬂﬁbﬁte@& segend Waterig) avhicly manche any d
from coal G "t -1) tropghy(B-8) The weight ratia o () @?'I"%V beyanjed qer

awrde e intended,
hydrocar b Q (a’ﬁzi::h s on ofie inve |§edrxggwa ngR 8f§r'@m661p d p'me g}?rzrrg?pwa?ed

and ing erﬂ:g .D orle.

propyl ene- 1| ! enes, etc. );

pol y(1- hexeies), nggﬂﬁﬂ@gtenesfnms - glé’es&mpH?M# and mxt- 5 ures
t her eof aIkbeenzenes (e.qg. dodecylbenzenes tetradegﬁ gﬁ ﬁenes

di nonyl benzenes i-(2-ethy|hexy|) benzenes, etc.) § e yls (e.q.

bi phenyls, ter ated pol yphenyls, etc.); aLHSLﬂh&d dlphenyl

et hers and al kyl at ed di pﬁlmﬁcg%flﬂfﬁm pg hBe derivativgg, anal ogs and
honol ogs thereof. Al kylepe and_interpol yners and derivatives
t her eof where the term %‘F ‘ﬂ% ¥ 0% I"%?‘BH%? BatsBbeen nodPPied by
esterification, on, etc. constr tute anot her class of known
synt hétic | ubri cat i ng 1 These arg,exenplified by
the oils prepared thr ou%%o%‘?y%rehﬁz%’?&' gt hyl ene oxrgg or propyl ene
oxi de, the alkyl and ar%r‘é‘#&" sol‘e)fﬁiﬁmbep%‘l'lfoﬂyal kyl en88pol yners (e.g.
nmet hyl pol yi sopw -et her having an average nol ecul ar wei ght of
about 1000, di phenyl ether of | ene ycol having a nol ecul ar wei ght
or~50021 000, diethyl et tpdb{yéﬁ%?ﬂf%n&glycol havi 8¢ a ol ecul ar
wei ght of 1 000-1 500, @mduat rofhExample By boxyliceggers thereof, for
exanpl e, the acetic acid esters, mxed [err] fatty acid esters, 15 or the
[err] acid di este[: ﬁ£ tﬁ‘tjraet gyl ene glycol. Another suitable class of
synthejic lubrica can be used conprises the esters of
di carboxylic acids (e.g., Prodalctc oa:lgigugmgrmc acid, alkyh succinic
aci ds, al kenyl succinic acbq§8 l,ei ¢ aci azel ai c acrd suberic acid,

|

sebacic acid, fumaric acid acid, linolelc acid drne39 mal oni ¢ aci d,
al kyl mal onic acrﬁ@mmh_ﬁal onrc aci ds, etc.) with a variety of

alcohéd s (e.g., butyl alco X Mh pg)decyl al coh -et-
hyl hexyl al cohol, ethyl enepg yco? x(gl j'r?e ycol nonoet ﬁé propyl ene
gl ycol, etc.) Specr fic exaﬁﬁ?égcbf ofhExampdiecB3i+K | ude di b5|rnyl adi pat e,

di (2- et hyl hexyl) n- hexyl fumarate, dioctyl sebacate,

dii sooctyl azel ate, dil socgh éi azel ate, dioctyl phthalate, didecyl

pht haf®at e, di ei cosyl sebactt@IUeheos- EFRQPRGXWC di ester of 8@ noleic acid
diner, the conplex ester fPro@gctyofcBghmpleoBe3uy e Of se%r c acid with
t wo rroI es of teﬁ?&ﬁ@ﬁ% glycol and two nol es of 2-ethyl hexanol c aci d.
{0/ Esters U hetic oils also Include those made from[err]
to [egr] nonocarnoxylic mwd:mdxmigsl@rmpol yol et hegg such as
neopentyl glycol, tri rret thritol, entaerythritol,
tripentaeryt- hri tol. i con as%?‘r%qngpe]g%ﬁ ia/l é]t he poI y&gkyl , polyaryl -
pol yal koxy-, or polyar, yI Bxgduickoodh ExanplerB-3+¥ i cat e oi R§ conpri se

anot her useful class of synthetic lubricants (e.g., tetraethyl silicate,

t et r ad6sopr Jppy sulfer-dontaipitgcompesttioas-of B In(re’hﬁ@t*gdsb’raxy&d):ilvds Fo2i@brizants in which they func-
t et r a- (4 tongrimgrly dsoxigatbsinhibiomiard extrabe mesiyre arelrahti-Wez ygents Theyifirsdohthifing @mpo-
hexyl - ( 4sitass @lthe jvention. alsogaty Yssfub in lfunctiondl fluide hich mat beyHydrecarton aysesns or aqueous
pol y(net Wteﬂ?ﬂﬂférgog | oxanes, etc.). Qher synthetic lubricating oils

include |i pipiging, fomBeRilops f the dvendien ean he effectively d@Pleed ty a vaiiety of fubricating
phospHat %°"'

t°5%t° ."'?m II%IPEI of yses, Thase lupricating compositicnaare based erniverse cils Rl

etc.), p M '[aﬂ'i' Spigetic I'fet"rgmé‘tf"d marrreﬁ@are rEhepedybsestingnampg-| s
ei t her gd ' aes °IWUIQ °I‘ﬁf?’ép‘i5¥"9a'

of these Q:Ifs’ ‘a ""

of A

"’°~'°55}g_a ffpffg %1: o Sl hmép' HE% err@ﬂeiﬁﬁnei

%ﬁ

natural efeassxm I.Angeérméﬁ frcIIA cf‘héaéoélcfi

exanpl e, ~ a Nahl 8is HohidP5Nindl B8 Gnde&iatie ofis td.d Bal toI?rlé QHQI%%I ifdRFubrita
pet r ol eusns@iidh a8 Ikud pesleuth Jrl@ﬁﬁd'slﬁlv Méatda%r le;cr% iﬁg&tk& %. Ff.?fﬁﬁn
obtained directly froman esterification process and use vvrt ou rther

treatment woul d be an unrefined oil. 2Refined oils are sinilar to the
unrefined oils except they have been further treated in one 40 or nore
purification steps to inprove one or nore properties. Many such
purification techniques are known to those skilled in the art such as

S soI vent ext ractr on, secondary -di str I I atr on, acr d or base ext ractr on,
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oils apd often are addltlonal |y processed by techniques directed to rermval
of spentadditives and oil breakdown 45 products. Generally the lubricants
and functional fluids of the presgplabdisglyi On contain an anount of one or
mote of the sulfur- containing conpositions of this invention sufficlent to

provide themvmth | roved ant|OX| dant an ti-wear and/or extreme pressure
properti € p of Juhripating vieposity derived foqm goalr shals aip)|
0.1%to 1 o ‘&ﬁ' "%X&?z "°' °ﬂ' P!'st,a&f’ Pﬂ upjititufeq fydrg %ﬂ°"f P @s
conposi ti Y meTzﬁ c;f"i'%naw f’

adver sg lg;ghcﬂ Efxﬁgﬁ {'? @H);)dwﬁziﬁntp %@ °“°
' ngam)un a%dQ‘:ylélDd f |91 e@ﬁ%’tlﬁ tanal m'e

the | ubri cahijiéheoRid® Poiynt erOJhd| oﬂrﬂﬁrs% ivﬁfﬁ&ttheﬁd?@hﬁ‘ry B't&ﬁﬁbl'?l rou

COMPOSi t | KANSbesh mbdited By SbtsRiidation\iftidalidh, &8 thrbtikteaficier 448 b KAGHA ﬂ‘&: uﬁr?@éﬁps

wei ghtso Of ol V@ BY ussd. TR alRkanplRABY b b prédied infah sdlyMerization SPShyRYie WRIeGRT OF

phosphor ugiopylefie GausEthé IR andiyl M6 f thbseDoNEHNYené beiers(8)g., MAMRYISHYEGHEpylene

phosphor uglycol@heetiasing 3n avelage mélaaiainvasighSor aboue 1000, diph@ybsiion bf ,myétiiylame bilde! having

| ubri cat i avgolesular veeightxd §00: 1000, gietbf! ethéref piyeropyiene gipwothatingameiecularweightof fiapo1500 a

phosphor cal-Xoninenat and pelyserborylicestprs theiedfufor ekampley the ameticacid eigters, mixeCalfatty acid esters,

phosphor odthelfhOxe e diestegefatieetmirme plptot.es such as trial kyl phosphites,  etc.

Lubri cat i ngAguther suitgliie ¢lass ghsyathatic Bbricgting ollothptsan be usad copprigea theiesters IotaG@rleMm '

about 0. a8l (ey0-\pbthglisacidfu h@@ﬁm@lkmuccamc% plkenyl succinic gy malsic acid, rzetaicasis t

0. 08% by SHkat H‘E'd ﬁ@gl YPeTis & e-r?émaw igpleic Roigdimen maleniacit elky malopipacids,
hor °F |"‘f't§ a "a é’f ?"??9%‘?1(9190 Ruty PW% B?W' oh dedecyl gleohgls ety

.ot\n_er Addi Mheny Eﬂef'ﬁ'f' P s ic eé?‘?ﬂl?r?é
i ?&f‘?@ 2

this |nve1

cyl az thala d
di spersar] éﬂfyﬂ ﬁlela lepgr ed h clc moes
oxi dat i ongdg ‘bbl dong,dﬁg, eg,of ress ng agen , ene pre sure
agent g5 ant Eéﬁ&@ﬁseﬁﬂ%ﬁhetlﬁ 9i|sgrso §1El dsz ﬁlraée fﬁ:ﬂ\cb @é' mBMMﬁs an-E lyols
ash- pr odugi pélyoPtiiery 6 s hedpbtyl %Wﬂeﬁyl&gmb%e%ehw M6 dipehtadtithAdl, tiehtadi@asi C
salts of watokali or alkaline earth netal s Wi th sul on| c acids or. carboxyl iC
aci ds. The si@h-baseatRIBush déHRCholyatkyl-Spoiaryb olyalRsy-(ér paiydyibiy @ dkareloilS Sdi shibate
pot assi urgjls ¢aniphselandthet aseil tlass of EyOHHLS iubiiants (elg) eirasthyl Silteke RatFaisopopyllédicate, tetrbh €
t er m '‘shagqp-ethplekglsilicate, tetra-hahytibsyiyiicite; tate{miertbatyHpherpliaticate, hexyh@-nigiiybd-pens
present itexykisitoxeriei potetmethelisildxgnes.apaiygnetiyivbengslioxainmmnett.h tigr gyntristic mbrcating rodsp.
The conmmutsiugle lisgid of phesphroiscoftainingyacisls terd..rigresl ehdsetetectrient phesthate.liethyl dsleat | ng
a m ner al°f'€'ﬂ°F“°sRBP gnigracidsetcinpolymiedr telfahydrefuransoi chi onetri c excess of a netal
neutralizin g, fe 'giPc‘Wd speefiperolisnaither nagiieal ex éV"WEIPB)‘(‘P"cPé mixiuR9siof g rmore of any
bi car oné‘ft@ se thg P? he?'“f‘ ‘@PQ?'EFF%'“B?"%RSW of the
resul ti n , Lyyathe tﬁsf"ﬁ‘é"'
the i nco ?§l?ste°f l°° tam

Exarrpl es H ect%%ﬂ r n:si Ope o tH,“@ -ﬁ
such as RPGBe fﬂ%&@#ﬁ@ Whgf[npu &
Fd.%ﬁléﬂ n, 8ci

and condma&memmwﬁw&.as ve.ttgiz PO BER et

al cohol s coitoh. ReFefii@idiEdiObbtai uwﬁ&a simmi'o os ss&ba&mnﬁﬁﬁehemwﬁato% N tol,
et hyl ene ofid vytﬁim|have$)beﬁlryddy Gded 30lvice. B 6h réigfired BIR 4 aled kit G4 reciainéd ¢k FdpRBsss&dlIC h

as anil i rolis anppéfedn ylea@dditidhalifbrocssed btachhiqies dieaRd topsiviyl bf st Atiditip Bidoy breakaswn  and
dodecyd amrodects. A particularly effective nmethod for preparing 20 the basic
sal t s conpréenesilytheiubrigardsane dunctional flbidsef trexpeesens ingéntien doalsin an arduat éf ae @ aoten

met al ne@fthesulfur: qoeptaininesempesitionsdf thisdraertiormsyficiahtdarraide themwith improverradtiozigadt@nat i ng
t he mi xt dhwearand/grexicgne nsgseute propapties.Normally the @mounterfinigyed wilben). @1sto 0% aprefreablys and
di sper saft1% ta1@% eighe tofa| waiphtjef 45 lehdcating-orffunetionalfinig corapopitionelin iubrieating qompositions
const f% upgsated ‘t"H%r e BP@‘QF‘FP copdiiongyeh aedibriepling compapitiensdor mapnsliese) lenginep.dhe

mat eri al s’ngE‘% h 's' GWQU&“Y be P’*’?fﬂ"é%"'ﬁ%“s@f'dﬂb a?P&F‘?Q’S/"Yd'Yﬂﬂ"aP'n
nmetal and™@ I"lff t t 8' - cont ash ustl%n
Many t i o p°s' n "?1 ?"Eta'g ‘"I't(g1 use
%/h yp% S orus more genera Iéss ana ou 0 g e nst
in ng%grh rﬂaQinQ p mthe
il ust ra‘idb}(é%ﬁn rf s
thereof ) \gQnk Mhﬂ%eﬂp oﬁ‘ﬁ?:ﬁn’odnt?n pﬂfte% lkﬁtph sﬁ
carbon atoirs with nitrogen contai n| ng corrpoun s suc as am ne organl C
hydroxy com pounds such as phenols and al cohols, and/or basic inorganic
materi al s. Exanples of these car boxyl* c dis- 30 persants" .are.
described in British Patent 1,306,529 and in many U. S. patents | ncluding
the follow ng: 3,163,603 . 3,351, 552 3,541, 012

3, 215, 707 3,399, 141 3, 542, 680



35 3,271,310 3,433, 744 3,574,101 3, 281, 357

3, 448,'048 3, 630,904 3,311, 558 3,451, 933
3,632,511 40 3, 34@p35de 543 B1 3, 467, 668
3, 7@441 3, 346, 493 : 3,522,179 Re 26,433 (2) Reaction

pr?ﬂums ooty tlve“ﬁ?,"g'e%sﬂ‘a'b "fﬁiffam ?hi%@h i
\(I;Mhar ag{n epl Z yweugﬁf:f hos orus ene ?
f X

exanpl e, iy Hienle W°° : ° ‘"d e %E\ @Land L«’%ﬁ’
3, 438 Tor ashless type, cor%os & E)a -in | uP
whi ch t eag@lmk)é hv&EPeléQni@ Q&]&r%ﬁaﬂnﬁze&tan Eﬁ'iiff a c ar 0 s Wt

al dehydes ( enpasipRidldhgideieryBits 8B ¥ekmpirid By amdasns nbRRAE IbaA:J éél@&'ah@i Aﬂéikamé
pol yam negatth mélaisoth mumﬁashﬁamaua@ Fhefiost SdRIMBhIG Goed b&HD B sBSH Hords are thBS of
mat er i al SsodiemOfotakshih, lithiuindicum| haynbdigh, brotiunpatid®aduf. are il lustra- 55
tive: @2 TheRefin ‘Badc SitSis Bded 2o debignateldetal salts wherein themetal &, ppéd8nt in stoichiométrically

3, 591, 598ager@PvyriibiBan the organic acid gidugl SHe ddinfnonly employed methddsddrprdparing 3he basic salts

3, 166, 5106nvolve beating a mingdal 4ifsolulightdf an acid with a stoiclionieBic ekcéds dba B&tal ndutflizing agent such

3, 539; 633as the metal oxide, hygroxids, carb@alg, bickomale; or sulfide at a tempe@tuEdsat®RFB0°C and: filtering

3, 980, 569hegsulting mass) The/usR i & fREomstsr™An themeusshzmwentp eid the fngorpdsatiot of aliange sxpess
am ne Br EAE} kepisy, %'P‘E‘F”S &rampleg phcamrayeqds uselid g ihe prometerincude phepglipsybstancessuelbon
di sul fi de?® P&P't?{a H a'kléﬂ"ﬁ??ééhm?%n"b SYtyrized & Mﬁgﬂ W?G?@E'&P!Swm?f ifermeled

hatlc or |ICYC|IC halldes
@gm@ﬁ
M B'resu %TI bed for

succi ni ¢ nolig I't' fangesa °°§ 5%‘1"@8%'“9‘ P' prp: hegy garbitol,
material s henothiaﬂm%o r amme an d F 1 lneﬂ gp cy t agmnaiS |
3. 036 290 X X odecyla ne4 ar, Ty ve me 8’3@“2&12

e basic salts co
3,200, 10 at least one alcohB;%
3,254, 025 Ashless dete d rsants are so called d at, depending on its 4 20
3, 278, 55Ql|spersant may upo cdhibas ﬁeld a non-volatile materiap z&h 49 Qonc oxide; hawever
3, 281, 428arily contain metaParierefore’does not yield a metal-céntéifih a3l en combustion. Many type: Q&(nﬂ@n? (5)
| nt er ol yigs art, ahd dhy of i 2isuithble fRAIsETR e RBACANILURBbsAShs SRR InvekBdn Mo fdtbwihdare
vi nyl dedfustretitdaer and hi gh 25 nmol ecul ar wei ght olef ins wi.th nononers

cont ai ni ng (IpRewction ploddcistof rarbbylic aeidg)(or deeivatives teteyt) coaldinifg stleast aboiut MQANYPréferaithe S
and pol y- ( oatyesstaboubfiecarbotiiterhs withinirdgen conjdindrigesmpolidssechri ymibe oghais iydlogydomed as
""pol yneri c pruads 'p@nasahﬁnels angdialgoholscampiorbesic nerganisimeterials. Examples oflitbse Tearbinglic dis-

f ol | o# ng weyantsmggsglbetgg British Patent 1,306,529 and in many U.S. pategts fiplodi@a8e following:

3,666, 730 3, 449, 250 3,687,849 3,519, 565 3,702,300 35
Auxiliary extrenme gents §ngds§0kEQsi on- 3NG4 |ocjgg i on-i nhi bit | ng
agents whi ch may bgﬁ%ﬁﬁ%% I n thg ?u rlsg’gnts of Qg X' tion are
exenplified by chl oti®bel0l i phat 3e3R9dd8dar bons 390&% o4 F:,B hl ori nated wax.
G oup %1 netal phosphpypi i oat e53m33b34|4ncl uded,is74,/301 ubricant in
smal | amounts provided, i% t he ov& g h ﬁgﬁsphorua E%rbt of the | ubricant
is less than 0.1 %3a'n%8]pf 'érably 6443, 08%" * rfgbts of useful netal
phosphor odi t hi oat es3 j3X1 ;858 zi nc dB¢48LeB33y| phosh®3&diS oat e, zinc

dioct yJ phosphor odi t 'Inffd 8?¥€ar| um §04g(;| Eggpt yl phgny,lz)gotmphorodl t hi oat e,

cadm um di nonyl phos | oat e, e zinc salt of a phos-

phor odi t hi oi ¢ aci d 348 by t he3y838vkdd of phé@pl?&m@:gent asulfide with
an equi nol ar m xture of isopropyl alcohol and n-hexyl alcohol. Pour point
depr essant s(2Hreaction peductsefitelatively high eletular weight elfphatid dr dlicyelis halides with andries,chesferi n

the | #bri caablyreayaliyiene nelygminesy TheeemaychesharacteTizad ag Saminsfdispersantshandrexqmupies thereof

depr essant sr¢ geseribpd ba@@mplem@mrew pYetHprove | ow tenperature

3,275,554 3,454,555
5 3,438,757 3,565,804

acid with an excess e earth metal neuh'al in tégtb
carbonating the mixtu Ie temperature such 6
e I

D

{3) Reaction products of alkyl phenols in which the alkyl group contains at least about 30 carbon atoms

with aldehydes (especially formaldehyde) and amines (especially polyalkylene polyamines), which may be

characterized as "Mannich dispersants”. The materials described in the following U S patents are illustra-
85 tive: :
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45 _properties of oil-based conpositions is well known In the art. See, for
exanpl e, page 8 of "LubricantAdditives" by C V. Smal heer and R Kennedy
Smith (Lezius-Hles Co. publi shergpo%@mlaqnd Chi-o, 1967). Exanpl es of
usef yl pour point depressants are polynethacryl ates; pol yacryl ates;

pol yacryl am des; con- densation products of hal opar aff in waxes and

aromatic corrpounds Vi anboxyl at g pebysess. ands jsypgs ers of
di al kyl fumar at es, vi ngzwfgzgsri of fa tx gyég and ai;kqgn éﬂ.ﬁ/ et hers. Pour
poi nt depressants use #88sP30ne so 55 of thi A on, techniques
for their preparatiomn3gldét,5a6r t]ses3adeldb'£2rHgid%g&;%agzgts
2,387,501; 2,015, 748; 9 1,8 2

aéﬁgg 22@0 715. 3 5$32? 5

2,721,877, 2,721, 878, oam agents are used to reduce or
prevent the formation3a®13ralle foand 7861629 anti -39 eRpSht s i ncl ude
silicones or organic polyners. Thesul fur-containing conpositions of this

i nvents on  C e PRAudtsbethedl by wettenbing thbalbbiyid, Giié orMdnHBiCdidperatis ilhisush resyents
Pref er abl y, aswegthpirea, cdrbon dBtiBdeialdetjdas! kitbrieB, carboryieatiad) hydrcarionisiiituted Sueting ! | v

|i qui d or garmhydrides, nieies, epoides, asroméompouitis. Ekdmplanamenaia of tikcyibanaiesdibddiehienor
xyl ene, to fooingUspalenth:ti ve concentrate. These concentrates usually contain

from20%to 90% by wei ght of the sulfurized conpositions of this invention

and md§ cont g odddi ti n r m)re o} Fgldi tives égry) 2n the art
or descri bed%hgr el na ove $h289 659 %ﬁe; concentr t'e the 23 EP
1

0 289 548 B13s#98rd Qi al I y |rH§Fr5ﬁBr mal I y ¢$ PYi | uentd 5ﬁ?ef | ow ng are
il lustrative 3g25dplbas of tBe3WBbLlTati ng Tp53®s633 ons 0f3 68T f87dsent

U os® ot her AT BrRSca: cusrBigoReE° o0 Ss?é#%s% 6 %B‘es"ﬁﬁw g

0289548 Bl Par8le$2Bubri cAmfSA,832 0,372 2ht 5

Base oil 98 Pr oduct of Exanpl e AB 1.25
Product of {Bx midlofymBls br 5*—solubihz:m mbhothers U dsREJ meacrytate, vinyl decyl ether and

oil molecular weight olefins wittd ?P AUhtaiRthg E&iﬁ@hs@lm@\d e.g., aminoalkyl ai.; E i

of Exanpl e &erylanhilies and poly-(oxetihfenBirsaBatifiteld acrylates. These may be characterized as . mEﬁc‘d

of Exanpl e pérsants” and examples thefeoffdrd iscladdd in the following U.S. patents:

30 "~ 3,329,658 3,666,730
3,449,250 3,687,849
3,519,565 3,702,300
35 Auxiliary extreme pressure agents and corrosion- and oxidation-inhibiting agents which may be included

in the lubricants of the invention are exemplified by chlorinated aliphatic hydrocarbons such as chlorinated wax.
Group Il metal phosphorodithioates may be included in the lubricant in small amounts provided that the overall
phosphorus content of the lubricant is less than 0.1% and preferably less than 0.08%. Examples of useful metal
: phosphorodithicates include zinc dicyclohexylphosphorodithioate, zinc dioctylphosphorodithioate, barium
40  di(heptylphenyl)phosphorodithioate, cadmium dinonyiphosphorodithioate, and the zinc salt of a phos-
phorodithioic acid produced by the reaction of phosphorus pentasulfide with an equ:molar mixture of isopropyi

alcohol and n-hexyl alcohol.

Pour point depressants are a particularly useful type of additive often included in the lubricating oils des-
cribed herein. The use of. :such pour point depressants in oll-based compositions to improve low temperature

45  properties of oil-based compositions is well known in the art. See, for example, page 8 of "Lubricant Additives”
by C.V. Smalheer and R. Kennedy Smith (Lezius-Hiles Co. publishers, Cleveland, Ohio, 1967).

Examples of useful pour point depressants are polymethacrylates; polyacrylates; polyacrylamides; con-
densation products of haloparaffin waxes and aromatic compounds; vinyl carboxylate polymers; and terpolym-
ers of dialkylfumarates, vinyl esters of fatty acids and alkyl vinyl ethers. Pour point depressants useful for the

so purposes of this invention, techniques for their preparation and their uses are described in U.S. Patents
2,387,501; 2,015,748; 2,655,479; 1,815,022; 2,191,498; 2,666,746; 2,721,877; 2,721,878; and 3,250,715.

Anti-foam agents are used to reduce or prevent the formation of stable foam. Typlcal anti-form agents
include silicones or organic polymers.

The sulfur-containing composltlons of this invention can be added directlytothe Iubncant or functional fluid.

55  Preferably, however, they are diluted with a substantially inert, normally liquid organic diluent such as mineral
oil, naphtha, benzene, toluene or xylene, to form am additive concentrate. These concentrates usually contain
from 20% to 90% by weight of the sulfurized compositions of this invention and may contain, in addition, one
or more other additives known in the art or described hereinabove. The remaimder of the concentrate is the
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20 Base oil 98 Product of Exanple AF

0.75 25 Product of Exanple B-1-C 1. 25 Base oi
94 30 Product of ? B 2 Product of
Exanpl e B—l C 1 Product o] anple B-3-N 1 35 Product of
Exampl e A oduct of Exanple B—l H 0.35 Zinc
di - n- oct yfu hquud dlluent N .

0. 05( P) Pgn m ec;;gﬂgy °f6n*’| W@f ipgention. Al parts
reaction prdﬁ ° ?ﬁ"” e ara- al kyl ated
di phenyl am ne 0. 35 basic sodlun1petro|eun1su|fonate'

0. 25 basic cal ci um petrol eum 55 sul fonat e

0.40 silicone antifoam agent 70 ppm Base oi

remai nder 25 EP 0 289 548 Bl The | ubricant conp03|t|ons of the pr esent
invention may be in the formof lubricating oils and greases in which any
of theeabove-described oils of lubricating viscosity can be enployed as a
vehicle. Wiere the lubricant is to be used in the formof:a grease, the
lubricating oil generally is enployed in an anountsufficientto bal ance the
total grease conposition and generally, the grease conpositionswill contain
various quantities of thickening 5 agents and other additive conponents
to prdbi de desirable properties. A wide variety of thickening agents can be
used in the preparation of the greases of this invention. Included anong
t he thickening agents are alkali -and al kaline earth netal soaps of fatty
acids and fatty materials having from12 to 30 carbon atom The netals are
typi fied by sodium Ilithium -calciumand barium Exanples of fatty

erical s include stearic acid, hydroxy stearic acid, stearin, oleic acid,
pal metic acid, nyristic acid, cottonseed 10 oil acids, and hydrogenated
fish oils. Oher thickening agents include salt and salt-soap conpl exes as
cal cium stearate-acetate (U S. Patent 2,197,263), barium stearate acetate
(U. S. JfPatent 2,564,561), cal cium stearate-capryl ate-acetate conplexes (U.S.
Pat ent 2,999, 065), calciumcapryl ate-acetate (U. S. Patent 2,999, 066), and
calciumsalts and soaps of |low, internediate- and hi gh-nol ecul ar wei ght
acids and of nut oil acids. 15 Particul arly useful thickening agents
enpl oyed in the grease conpositions are essentially hydrophilic In
chara@ er, but which have been converted into a hydrophobic condition by
the introduction of |ong chain hyd- rocarbon radicals onto the surface of
the clay particles prior to their use as a conponent of a grease conpo-
sition, as, for exanple, by being subjected to a prelimnary treatnment with
an org?nic cationic surface-active agent, such as an oni um conpound.
Typi c oni um conpounds are tetraal kyl ammoni um chl ori des, such as 20
di met hyl di octadecyl ammoni um chl oride, dimethyl dibenzyl ammonium chloride
and m xtures thereof. This nethod of conversion, being well known to those
Ebflled inthe art, and is believed to require no further dis- cussion.

e gpecifically, the cl ays which are useful as starting materials In
form ng the thickening agents to '
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be enployed in the grease conpositions, can conprise the naturally
occurring chemcally unnodified clays. These clays are crystalline conplex
silicates, the exact conposition Q‘i,o\gg%ga#.,s not subject to precise
desckL@- 25 tion, since they vary widely fromone natural source to

anot her. These clays can be described as conplex inor- ganic silicates such
as aluminumsilicates, magnesiumsilicates, bariumsilicates, and the |ike,
containing, in addition to the silicate lattice, vary?ﬂ&tﬁnﬁﬁnts of

cati on- exchanged#ib&igaBtiod such as sodi um HydrophilicHelighg which are
particplarly useful for gggéepgpon to desired thickeninggagents include
nmontnorillonite days, sugh as bentonite, attapulgite, hécCtorite, illite,
saponite, sepiolite, bioPFP§?°§e?ﬁ1€§ﬂWE¥£ BBeolite clayds2%he thick- 30
ening agent is enpl oyed Prodscenpgnexdmgae B-2-m 30, ang pseferably from 3%
to 15% by wei ghgyBiicAfrt gt al grease conposition. The invention also

i ncl udes aqueous conposiPions aracterized by an aqueoyg phase with at

| east one sul fur-contain 3‘08 osition of the invention di spersed or

di ssol ved in said aqueouBcpduct. ofrRxampl® WC t hi s aqueolis phase is a

conti nuous aqueous phaseprahﬁggugf\ Ethn@ 82ghgdi nent s ghe aqueous phase
ase. These aqueous conpositions usually

can be a 35 disconﬁinuous p
cont ai*h at | eas by wei ght” water. Such aqueous conpositions
enconpass both concentraBesecofl ai ni ng 25% to 80% by we9§ht, preferably

fromd40%to 65% water an - 35& Ctigonal f1l ui dsq centai ning
general |y over about 80@?5§@é§§ ﬁ? 0 'ﬁ%&%?t The concentrates generally
cg&t ai,n from10%to 90% B§neePdht of the sul fur-contai n‘?r@ conpositiaon of
t

inven- tion -based functional fluids generally contain from
0.05% to 15% by weight o .sulfyi-containing 40 conposigsons. The
concentrates generally c A8 A*tess than about 50% preterably |ess than

about 25% nore preferabPyodests ahBxampdet AF5% and sti®i7%hore preferably

| ess than about 6% hydro gﬁﬁkcgf.g Bip1eapel~cbased f upcdg onal fluids
generally contain less t S% about 1%@6 preferably | ess than about 5% and

nor e preferablyﬂuﬁiaéagqhgbout 2% hydr ocarbon oil . These concentrates and
wat er - based functiona ui ds gan optionally Include other conventi onal
additives 45 commonly eﬁﬁﬂﬁyeglln wat er - based functiondf fluids. These
ot her %addi tives include ProdactaoEsExampbke®rs; oil-soRuble,
wat er - i nsol ubl e function§kog§gktb¥e§x qﬁ,qg%i-mear ggents, -extreme
pressure agents, disper-_"sants; and su ene%ta .additi Ves such as
corrosion-inhibitors, sh@&edsetbPfi ExamplaydidsN bacteri di des, dyes,
mater%goftenersguggggaﬁggking agents, anti-foam agents. The concentrates
are ahal ogous to the waterbased f ti onal ui ds excep at they contain
| ess water 50 and propo?FPgﬁgge?gnﬁfﬁQéi% A%Le ot her ingrggients. The
concentrates can be convErpductoobit Bxampilee B-lerfict i onal @+38ds by dilution
with water. This dilutiogihs @sUaléde O Phdapndiandard m xing techni ques.
IS s often a con- veniené grocedure since the concentrate can be shi pped
to the point of use before® #9Rtfonal water is added. The®? (Rhe cost of
shi pping a substantial akolybubtényhesuxatisgrici anhige fi nal water-based
functional fluid Is saved. - s agry to fornulate.the
concentrate (which is dete?%?%%gé{§¥¢§§€13?&§§ﬁggge of handling and 55
convessi ence factors), needf®Re&IfpREPAUGENeral |y t hese ded®r - based
functional fluids are nage mwonéH |dHd rgl-pagasoncentrates with water, wherein
the ratio of water to conc { S kh.the ra f 80:20 to 99;1
by weight. As can be seen mf%ﬁeﬁitqiﬁ%%ggié?’ﬁfaed out n@\ﬁ% n these ranges,
the final water-based fupRsi®orsediumipetsodeamns, at nost, an insignificant
26 %EP 0 289 548 Bl ampugyjlsindbelr ocarbon oil. In vard.o%? preferred
enbodi nents of the invention, the water-based functional ids are iin the
formof sol- utions while in other enbodi nents they are in the form of
mcel l e dispersions or M&&igePLsivnsPORFQ}eMbpear to be true sol utions.
Whet hgr a sol ution, m cel lsql¢onacesi on or mcroenul siop,ge formed is
dependent, inter alia, 5,,,0n th ticul ar ,component g.enpl oyed. Al so
included within this i n\?é‘ﬂ‘tiFSHeas'ﬁgﬁé?%&g% pr epar |28 eous '
conposi tions, includi ngBasehoddn- centrates and wat ecematadesuncti onal
fluids, containing other conventional additives conmonly enployed in
wat er - based functional fluids. These #ethods conprise the steps of: (1)
m xi ng the sul fur-containing conpositions of the invention w th. such other

conventional additives either 10 simul t aneously or sequentially to form
a dispersion or solution; optionally



(2) coubining said dispersion or solution wth water to form said aqueous
concentrate; and/or (3) diluting said dispersion or solution, or
concentrate with water wherein thepteOhgbsggqount of water used is In the
armump required to provide the desired concentration of the conposition of

t he |nvent| d other func onal additives In said concentrates or said
wat er - bas e h an he ’559'“ inventiop, may.be jp 5!? m§f uhsicating gils gpcgressasin y
carried o tﬁe rma?r]a aé{?"'ﬁ'eowmfbﬁh" whricg

8 glso
Slnggt 5e ? hgg%ﬁgg &ﬁ ﬁ %ﬁ se(ﬁiﬁﬁﬁﬁ' gﬂ“’f’b""fﬂ@%ﬁgéﬁﬁmse
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45 Typically, the thickener is present in a thickening amount in the aqueous compositions of this mventxon
When used, the thickener is preferably present at a level of up to about 70% by weight, preferably from 20%
to 50% by weight of the concentrates of the invention. The thickener is preferably present at a level in the range
of from 1.5% to 10% by weight, preferably from 3% to 6% by weight of the functional fluids of the invention.

The functional additives that can be used in the aqueous systems are typically oil-soluble, water-inscluble
s0  additives which function in conventional oil-based systems as extreme pressure agents, anti-wear agents, lo-
ad-carrying agents, dispersants, friction modifiers, lubricity agents. They can alse function as. anh-slip agents,
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The term "oil-soluble, water-insoluble functional additive” refers to a functional additive which is not soluble

55 in water above a level of about 1 gram per 100 milliliters of water at 25°C but is soluble in mineral o:! to the.
extent of at least 1 gram per liter at 25°C.

These functional additives can also include certain solid lubricants such as graphlte molybdenum dlsulﬁde
and polytetrafluoroethylene and related solid polymers.

27




EP 0,289 548 1 inhibitors can prevent corrosion of either ferrous or
non-ferrous netals (e.g.,,. copper, bronze, brass, titanium alum num or
bot h. The inhibitor can be Or gani GaQlagd Lyggddni ¢ in nature. Usually it is
sukf ci ently soluble in water to provide a satisfactory inhibiting action
t hough It can function as .a corrosion- inhibitor wthout dissolving in

water, it n hese ﬁt&f"%%a%&vﬁrcagﬂmm"ée f"fiﬂgﬂ‘? Py fopnass. Brigfly. #e polontialpplyypes

useful | n f @'ﬁl‘fl’g"’ f ‘!9" Pglé’%’}ﬁ"t‘ia?ﬂ?éﬂ‘!‘f’ p&‘?"@erﬁﬁﬁw‘Pbﬂ‘B

t hose ski? °"“p b Pr ot ect tg

Coat i ngs fg{ a :a‘areu 5'87'? &‘ff?’b ?"?ﬁfl on,
Second Ed| '[IT na, nt: xam Xof .t h&e
present Immétgramﬁ@ f ;":eriamalt-an
aci d gr ee&onxtﬁene\eawaan. &nsgasouo&d% am. e Al ﬁ

sal t or ni t guch &4 didcREAir 6.5 F%keri 3,008044. Eﬁaﬂﬂeeerail.@s@mmgamsﬁeﬁ.a -Qént.Jsﬂ - 0' !
of | enn, vaand tHeRdr dubtkad; disiBsbd U5 HeRARBIGE 652546 b, 1655855, MBirunEaratls BNV bind bétbrs‘one
ant i - f oantherad¥such@e BisGosed i ®.52 ALENS!3,9 B35 &R, gab 734hhrﬁi estBié @ dimét2ed Yy s3kiS Such -
i ncl ude ass disalbsediim @8 Ratenti30PeE Where it is desired to use the conposition
at a | ow t eSpeifinxamples hifuretionall wdimhsemsmmhyﬁwu&ygbmmkhiﬂmdnmmmmusfok
pol yoxyal lkwyihespmmeiahodveilablaprothetsused as anti-freeze agents. Clearly, the
anount®used wi || depend on the degree of anti-freeze protection 15 desired
and will be known to those of ordinary skill in the art. It should al-so be
noted that many of the ingredients described aboveforuse in making the:
aqueous systems of this invention are industrial products which exhlbltor
confer nore than one property on queous conpo- sitions. Thus, a -
Srigl & ngr g Alona A hd¥iQVi deopagyeap! functions thereby elimnating or
reduci ng thwﬁ;ﬁ“me qﬁm@ﬂgl onal i sppgliient. Thus, for exanpl e,
an extrene pressure agent such as trlbutyl tin oxide can 20 also function
as a bact erdgglg@olF3i ns 25 Chlorogulfurdgpdr- co njiing conposi tion
conprizsi ng the combination JWYE RPALRON oot ong‘ PF?@ sul fur-containing
mat eri al A&Pa&‘éms ses t hegiRagianiypr oduct of a Sl.i| fur source and at
| east one s- Al der adductpHosphat®l| ar rati oLebritol™east 1.7:1;. and (B) at
| east one second naterial whi ch co rises:.(1) the reaction product of a
sul fur sour¥¥¥?8 4 Diels-Al ig T in a Myanefihiy@ Of less than 1.7:1,
30 30 (2) a terpene co or (3) sul fur- co alnlng materials
obt ai ned byLsgifzel+53 159 mxtm@srﬂieadyen,pene conpound and an ol efin‘ic
conpound. 2. The conpositi orcazbosybata esteer eilubrizoll el s- Al der adducts of
(A) and (B) ar ig cots of Ieagt Eg\n%fdl enophile with at |east one:
allphatlcc g dlene% he cogpesidion of claim2 whereln
t he di*®nophile in (A) and/or conprises an aI pha, beta-ethyleni- cally
unsaturated_aljphatic carboxylic acid ester, an al pha, beta-ethylenically
unsat ur at edy al i phatic carboxylic _acid anide, a-ethylenical ly
g}/sat urated ali phatg &FPﬂ’e)/ olyr COFRATREAEN hé‘?&bﬂﬂz}' Tﬁﬁl‘c'orrpom tion of
aimg wherein the a |phat|c conjugated diene in (A) and/or (B) .
correspondszto t he gar.nul vaderbert] cdmpasyp Rnkhyoullv [BerR, are each -
i ndependent |y sel edi&d f Bea&.he group consisting of hydrogen,  al kyI haI o,

al koxy, al kenyl , | o gar boxy, carbq ter, 0. am no, :
al kyl ani no, di al kylvg%%‘% %}ﬁ?ﬂ 9 ‘Bnmﬁ‘@& Rub sf’t% g?%’d with one to
t hreessubstituents correspon i ng to ‘through R5. 5. The conpOSItlon of
claim1l wherein the nolar ratio of sulfur to Diels-Al der adduct in (A). i

from1.8 to 4.0. 6. The conposition of claim1 wherein the nolar ratio of

sulfur to Diels-Alder adduct in (B) is less than 1.2:1. 7. The corrp05|t|on
of clai m 1 Mnusegpfiwo eymore of anyofife progead fyngliomaladeitives panslsg deiutedof syl f ur
with & | wﬁi‘hé fysetionaly affestiye amaunty thqf&'f'csp"ﬁ'er’%wveﬂsa)ﬁswt werquaoosm&sﬂp@s 4 1

wherein con i Sts.essenti a y dduct of at lea

di enophi {pe 2l sm & gj (Z 'Z‘f _El\? [%ﬁ Fﬁ"@'g n aua !Hgg :ggﬂv ttcél[qq %%f‘gal I
unsatura S ~INNIDHOr W . amoun icient to nc re US I " al l y
o e i R alen .n"a,r. et Weir ﬁF ‘ﬁéﬁim ene

unsat&r atls% diffon

Corre-  tve amountof said anti-wear agentwould be a sufficient quantity of the antl-wearagentto improve the anﬂ-wear
characteristics of the composition to which it is added.
The aqueous systems of this invention often oontam at least one inhibitor for corrosion of memls These




29 . «EP 0 289 548 Bl inhibitors can prevent corrosion of either ferrous or
non-ferrous nmetals (e.g.,,. copper, bronze, brass, titanium al unmi num or
bdt h. . The inhibitor can be or gani gpQfagh B@E4ani ¢ in nature. Usually it is
SUfUI ently soluble in water to provide a satisfactory inhibiting action

t hough i tmﬁ‘@l@; founction as. a s on- i nhi bitor w thout dissolving in

wat er , %th‘ﬁ%% rcan '°’§’l‘.1‘ F‘atB'F(f?QI"nB‘P TPF‘{E'Z‘?' H‘H?se)?t?@{"s
usef ul |n idg u"e::"i °'9 ct

t hose Sklm it hddd ther_ Elg °" ?:‘ 'm'fg o

Coat i NgS fredentyiver oﬁ arel?c){o 92?1 éﬁml' tgf' on,
Second  Edjf Métsls* by BHAL &hd sl@aey, Sl ddior; es -
present i gosent i on can al so .i ncl ude suc er rraterl al's as dJ eg

aci d green dyedquedat Sisemb breegresent Aveition @h HL’J ifditide thﬁ%&%akﬁéné @s%t@ﬁ ean ' “m.
sal t or ngréenidyewhtsrsafiehbris .03 6ihflene@EMINE BEHdcBiBte dddiunASES? hitilo tfacslic acid: bk AR

oi | offo| eagents, ean ditrdrialta, bil dfiemors Bl tiRlikd; afdRAtTBhNts, &éﬁk&tﬁeﬁw&lﬂﬁ:ﬂﬂ@ﬁn&ongﬂﬂ%m
silicone ahaégentsoam ant agents. The aqueous systens of this invention may

al so i ncl ud&heaquenys sysfeme efAtis iavkutidnimag aladipcigdeiah ahtifree2iddinG where it SQledifad to use
conposi t i Becomposition ¢fplowdemneratwe. Materialosuchrai ethylens pipdol ard aredogyus polgoxgikyiend poRis!
anal ogous®@p e yredgeantcleeangenis Cjastls the amouptusedswiitienendamthe degree etanti-agpeairstection
C ear 1%, 'ieﬁ'?déh‘b‘ﬂﬂlt?e Kpewsrto jope of qedisany akibin thelset. degr ee of anti-freeze

prot ect i °“' ?'?sé' e%t‘i’lﬂf“\ﬂﬁ‘!"lf the,jparpgiRsinlescbed gbayeforyise inmakingtheaquécus systems t he

art. It s‘t?l}S' s %F" ﬂ‘at‘r 'Gt'"fﬁtrn'efe#ﬁ PrERIORPTHYON Beh aquepHs domigo v €

foruse in ’d | al it T{ g fungfions thatply, ¢limingting g reducing She negdt for

pr odugy s f&, iof o lecom" r[rﬁ’fag'p'ﬁfgﬁ’“fﬁq}? PIRSTHII9PY sty a8 Fibyivi 4 orddle gan
cOapo- sitlons. a S|ngle i ngredi ent can provide several functions

thereby elimnati ng or reduci ng the need for sone other additional .
I ngr edi endlaimihus, for exanple, an extrene pressure agent such as tri.butyl
tin oxide can 20 also function as a bactericide. Cains 25 1. A

sul f ues cont AIABUIRE cEBTING ShrpotilonBMBHsing the orbBiRtgnRDI nation of (A) "at |east

one first sA)étiasteaerirstistiiuRéntaiding mbterial WthTBmSrREdthd rﬁﬂﬁoﬁd?&u&%%ffd?&u%gﬁumt
of a sul f uratéeastooeDiaisAldat adtieis b molaerafid of btdead 1RT; amdduct in a nolar ratio of

at | east 1. (B)dtjeagtvde $ed8dndamatdrialahich congrigecond mat eri al which conprises: (1)
the reaction sé@)rtweeqﬂormro@tc@m $ulfur sgurcer and a Divk-AddeDadabia in/l bt refi6l GhUeaE thiak 1.21,10| ar
rati o%f | ess(@kaigmene compoundg3or (2) a terpene conmpound, or (3)

sul fur-cont ai @ %@rﬁ%%ﬂnsﬂ%eﬂaa?mm & wfurizing mixturesiofaterrenetcompmindéndan biefifene
conmpound and ﬁ‘p?ﬂ" fini c conpound. 2. The conposition of claim1 wherein

the Dielsg pﬁﬂ?g ‘tgm e’%ttht!t Bbs Aéﬂeéad&mw apy (Bhqre P@b@s ofmhbast one

di eno |I§" eco ost‘o ficgp at ed d i en e

corrp05|t|c£] \Xﬁ(ﬂ') Ica';'d (f‘) B 'G F’F“ses
an al pha,acl ta ot y ﬁa es‘é?a " “ H“Et"’&&"lbﬂ‘y’é’st er,
an al pha, |c ac de,
an ,al phafor.hﬁﬁa et yI en| ca y unggt urha ae ene'" )3? W@ﬁﬁg&

t\héreaf 4. The conposition of claim?2 V\/nerel n the al | phat i c conjugated
diene in (A and/or (B) corresponds to the formula 40 [err] wherein R
through [err] are gach i ndep nden ly sel ectgd fromthe group consisting of
hydr ogen, al kyl, Rgl o, al koR enyl)J nyl oxy, carboxy, carboxy ester,
cyano, am no, aI kyl & @Q__d(l:a.L_kyéam_ne phenyl, and pheny g substituted
with €ne to three ;ubstltuents corresp d|n to R through f rr] 5. The
corrp05|t|on of clBim1 wherein the nolar “rBfio of sulfur to Diels-Al der

adduct |n |sfrom18to40 6. The co 05|t|on of claim1l wherein the
nol ar ra’(" hroyop B ated’afﬂ ingependppf r“'%!’d@t“ IB)°°P%st'h939fshYdrm dkyR hdlo, 7

The conpﬁ "EUFTM?"“’EY' A5bgxy gsterayano, amin %ﬁﬂ’q'%@‘?'"?-tﬁeenﬂeﬁl'épmwl

pr odusgt i s“?s §'tts‘6’ s d&gé"w Bdduct in‘a nolar ratio of
from compos tlon of aim 1 wherein the ar ratio of su fur to Diels-Alder adduct in (A} is' from 1. 8 to

6 The composition of claim 1 wherein the molar ratio of sulfur to Diels-Alder adduct in (B) is less than 1 2 1.
7. The composition of claim 1 wherein :

85 (A) comprises the reaction product of sulfur with at least one Diels-AIder adduct ina molar rauo of from
1.8:1 to 4:1 wherein the adduct consists essentially of the 1:1 adduct of at least one dlenophnle selected
from the group consisting of alpha, beta-ethylenically unsaturated aliphatic carboxylic acid amides and
alpha, beta-ethylenically unsaturated aliphatic halides with at least one aliphatic conjugated diene corre-
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1.8:1to 4:1 wherein the adduct consists essentially of the I:1T adduct of
at | east one dienophile selected fromthe group consisti

bet a- et hyl eni cal |y unsaturated algd %528 pr boxyl ic aci *ml“mugllmmi" I"la
beta-ethyl enically unsaturated alT p a des with at * eastrone s

al i phatic conJ ugat ed. di ene corre- EP 0 289 548B1 sponding to the
fornul a PRl %@P@PWW% ?ffﬁ['@r'? fnar@rr@&@rvt#sﬁ% RReT) briogze ks dtaptmf r om
the groufl“ &8 a""éP'I{'!ﬁga"ﬁ 'B“"'eiﬁs“a V“'s %'FfFGG solghiig Mfylef

al kenyl o m‘" Ue a %’ttg?"gh “°t' P'éi Rthoutidigsabirg

pheny] , ;’E og sk ! the 51:' %ﬁﬂg g&t‘f’ng %‘Fﬁ“égfﬁ@ﬁtdl ng
to Rihrg Y ' ‘158 o} {Cpstings
(2\) abO\r/gb exce rgtg tg he no é@%% 0 o'?h poratﬂm' e°°f'd ;ﬁ; &Cg&a" |3 Pages ‘Tgé'slsn

than about tig Qquecfugl ﬁn&@fﬁfdﬂéeﬁﬂmwgan b india &glgn Iy
CONPOSi t §redh dps; ﬁﬁ@fs@yfsengﬂé e3g/et uéhe?d.di%eaeu'aﬁz&tawsﬁgf e Oth aﬁﬁé‘h%u e% g %ggm

CONPQabiNdagaitsl ed, citrridid, ol Rmok, BRY thelike: ahdafb-féeR1ZRS 405 a@ he(wblﬁm Wh éiﬂéLr?e Jn@FoEE»
(M) whekagents| err] and [err] are, |ndependently, hydrogen or any organic

group and Theeaqoéaw systems dfthils Ineenianday afso incliOd Y antiftbdzé adtiiv&Wierditid desirad ¥ uden ©
equi val ethe comaosition affa ldwtemperatire) Mateddls duel gs@thgleteiypd dhnalegodpolyoxyalkylene @bigtd Ni C
conpoundean be ysegan anti-frépze agen®. Clearl the Bimeunt usey) @il dépeadondtie dagrye & Atti-fb2d pidieconand 7
wher éf n qrsired qad W’&P?'}"OWFI“O(“NPG efroetlingry skibjn the @rt. hydr ogen, and R, [err] and R5
are each j HER?E'& t;;m%newpwwesmeq abpeaforyselinmaking the FBoonges t i-on
of any ’E'P'h‘t’ﬁﬁd‘&” pEpd Sxhibitoy onfes masihaioneprpRerty g sughaguenus

further Y Eﬁ' us, E’ lagregigpt jde seyspAl funcligns_therphy eliminaling or rpdircing, e npskfer t han
'[WO sv::m?u other additional Ingredient. Thus, for example, an exireme pressurfégqnf s%gt@quﬁl Tr@xpr cgng
r.esi %ﬁe ﬁo "ctéogtatsj?b & °'d7| phatic al cohol of up to about 40 atoms. 10. The
conposition according to claim9 wherein said dienophile is an ester of
acrylic gigimid Or nethacrylic acid. 11. The conposition according to any one
of claims 4 and 7 wherein the diene is pi-perylene, |soprene, 30

et hyd i SOpY.ABIfur-GoHtRingRbMPRItioncorpRigdtl BRBinatieh ofl Xt Uures thereof. 12. The
CONPOSi t i OfA) &Tea6toré firgt stifur-EdnRiinig Inkteribl W iBh Bontphisds te AdBtioh BroducBsr B WiiRNoGSand 13-
The conpositidastone DiediMydendtidudd fn adhddr Filio df atidekt 1.7/ @aei N the terpene conpound
conpri ses (B) atileasiLone sexbnd meatgialhwhidhcommisés: bons and t heir oxygen-cont ai ni ng
derivati ves. (1lithe reditiion produotyd a siliorisooice amia Disl@Aldér addun s mblatraith of legdwdred. 71,1 he
ter p&he conp@lmidmerss empeundent i ne, pine oil, 35 or dipentene. 15. The
conposi ti on @Fsulfyrgpnigining WPEPWN@VGR@MN@WWWW"Qeqmmettdlauégn Qefipic

t erpene al co‘f'i’BP%““d16 The conposition of claim 14 wherein the terpene

conpoun mpasition of clajm 1 ""\‘Ffé'" @t?rﬂb%%‘h‘t’?"éf’t"“ﬁﬁﬁ ot(ARFh(B) apthaddedis pf taﬁeaswmeg ht

\rlﬁg'rel n%:(:ﬂge%c?: ast gn ﬁ“%n?‘ mpw @%‘1 he corrpos't:tillogt of C|
ther e :c! &% y “""’°" ' :55,;1 at,c a,de s %“ ggs"%ﬁmog@g the

reactlon

ml e ratfd,,gmg 1. 01 °t o) 2 2 1; %‘F\ ° I "d’°r °°"°scpc?ﬁ?s t°R"| ng
mat ekl al as in (A except that the sulfur to cycl ohexen0| c acid or ester
ratio is 45 from0.8:1 to 1.2:1, or (2) a sulfurized conposition
prepared by SU|fUiI zing a myxture of a pi ne oil and at |east one al pha-
et hyl eni cal |y unBgturated R ph |c ol ef im%ont ai ni ng from8 to 36 carbon
atons. 20. An addi tTwvg _cangentrs fising a substantld)ly I nert,
norngl Iy Iiquid dilaent and 20- OV'bvagtgt of the sul fur=‘cont ai ni ng

conposi tion of cRains 1, 7 or 19.

wherein R through RS are each independently selected from the group consisting of hydrogen, alkyl, halo,
~ alkoxy, alkenyl, alkenyloxy, carboxy, carboxy ester, cyano, amino, alkylamino, dialkylamino, phenyl, and phenyl

50  substituted with one to three substituents corresponding to R through RS.

5. The composition of claim 1 wherein the molar ratio of sulfur to Diels-Alder adduct in (A) is from 1.8 to
4.0

6. The composition of claim 1 wherein the molar ratio of sulfur to Diels-Alder adduct in (B} is less than 1.2:1.

7. The composition of claim 1 wherein : _

55 (A) comprises the reaction product of sulfur with at least one Diels-Alder adduct in a molar ratio of from
1.8:1 to 4:1 wherein the adduct consists essentially of the 1:1 adduct of at least one dienophile selected
from the group consisting of alpha, beta-ethylenically unsaturated aliphatic carboxylic acid amides and
alpha, beta-ethylenically unsaturated aliphatic halides with at least one aliphatic conjugated diene corre-
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50 =« “ 21. Alubricant or functional fluid conposition conprising a ngj or
anpunt of at |east one oil of
sub f ur - cont ai ni ng conposition of &P |2g§54], 7 or 19. 22. e
pr er}e«/at ion of a sul fur-containing conposi t i on conpri si lmm @IH’ at
| east one first sulfur-containing nmaterial which conprises e reactl OR
product of SPLENYQeBME and at | east one Diel s-Aider adduct in a nol ar
‘ratio of at least 1.7:1; and 55 (B) at | east one second material which
conprises: (1) the geaction psoduci of a sugfur source and a Diel s-Al der
adductz I n a nol ar I'Ra 0 of gss t‘ﬁan 1. R(2) a t er pene compound, or (3)
sul fur cont ai ni ng materCads (Db't"al(hsd-' suI furizing mxturds of a terpene

conpound and an ol Q%l c 30 EP O 289\54§SBI conmpound. Patentanspr Cche s
1. Schwefel hal ti ge Zusamenset zung, unfassend di e Konbi nati on von (A)

m ndest ens hEGRRSAirdUgR RS &6Sﬁbﬁfn@épgﬂieﬁtlygagcté\ﬁltoﬁnrtﬂe%oup %gugth‘ﬁ& I'géiﬁgen alkyl, halo,
Uns et zisings p ameky kellkeyi, ikbnyfofy) éeboxy, @arbiox® star, dyBkb, Behind] @fjisifo, BibiidfFnino, phenyl and

Di el s- Ai der piaiglsitistitsted witiing @ thrbddusushth bdtieSpondily T RIMEH RS Sndl(BY comphbes: :aBt ;
und 10 ( B}1) afendliors pradust as iefined ia (% iabave exeBjit that the molakedtic bfeﬂmuabﬁ&mdeé adiudlas
Reakt i onspr odishess ham@out3cthwef el quel | e und ei nes Di ei s- Al der - Adduktes in

ei nem Mol verh@)ﬂhmnwmpmmoger als 1,7:1, (2) eine Terpenverbi ndung, (3)
schweff®l hal t i 2 Sifiredepmppsitioq Pespatert by sullrting:4 wixturecpf atdeast@serieretre compognd@nder
Ter penver bi ndgiigpstrge other olefini¢ spmpeund of the foemulmi schen Ver bi ndung er hal t en
wurden. 2. Zusamenpset zyv% nach RWGFERAR 1, i(dder die Diels- Al der Addukte
von (A) und ( 9'9!{5'8 rindependentiy, hydrogasor mvewe-pmerpuprw'é throleinicdoubie;
e{nem,al | phat mccom «l T’*ﬁ"% élg %thguewa“'es"am&ﬁmmwnﬂmomm uch

2,71 n"der das; ﬂfd,e |(e ni sch
der. £l R wh hd 'R}
323222{“%} e nragééo: : anacgo it '%'h@ﬁlbﬁ?%iﬁa e
h ,

bet a- et hybh5d @A 8t HAER £ttldaﬁt:ﬁ§ bém\ :ha{éiﬂs Slefi‘ EP e aheTen
davonagnfalt. 4. Verfahren nach Ansprg OR, | n der das aliphatische

konj ugi ervherelniRg ® résfiue b HbaRERN aligRitic@Rbh &rwﬁ,lab&fm atoms. R1
2 3 10. The compositiorflactdriing® laim 9 wherein said dienophile is an ester of acrylic acid or methacrylic
(1) R-~~-asid~~~~~ 5 30 entspricht, in der Rbis R5 jeweils unabhangig

vonei nander Hatiwyomadsition gicordingutesanglane dBxlsims @ andl7 @hdeiss thé\ AL pipbryleid, isopbriey | -
Hal ogéh- mettlylisoprgne, chirdpeeng,| 1,3-bufaidiers, g nuixtyres théfeofboxy-, Car boxyester-, Cyano-,
Ami no-, Al K ﬁhﬁqqmpf’s'“mmwmnm"Wml‘qnsfhdieumsﬁ.mbuwmmem bis drel Rbis R5
ent spr echentfefhesaneqesitionef anone stdisins t and & whersin Piedamene cagpawd eomiises shikture 36

5. Zusami¥PRoe .Hﬁ?gb?fﬁ@ﬂdmﬂ koYyqepisontainingdeguativedlas Wbl ver hlitnis von Schwef el
zu Di el s- Al He[egafeasiton of a'(VR}'e&f%'"EﬂsaW wheselt the fefpenerompeynd insdyieastineuriee alac h
Ansprffch°id';’;" "y Im1r hﬁet ni.s von Schvvefel zu D| el s- Al der - Addukt in

(5 ey Tt e e r% o %’Wﬁ rspruch 1
I s- Al der pereyagh gm : nf ar i bel
s Agdukt 49mm§@ﬁﬁﬁggmq%é /&%c?ﬂ ° tl’esten§ él Res gthere o8

n o phils, auaprwpives mabbactﬂﬁﬁro@&tlwaﬁur vﬁth 8 c}%ﬁﬁéx@#ﬂic o Sr &2aRBiEr in Pﬂ&lé‘nﬂ& +N lgggni sch

ungesAtti gttep.2ajdnphat i schen Car bonsl uream den und al pha, be eni sch
ungesai t t i gBposomplisephat i schen Hal ogeni den, mt m nde-
(1) a sulfur-containing material as in (A) except that the sulfur to cyclohexenoic acid or ester ratio is
45 : from 0.8:1 to 1.2:1, or
(2) a sulfurized composition prepared by sulfurizing a mixture of a pine oil and at least one alpha-
ethylenically unsaturated aliphatic olefin containing from 8 to 36 carbon atoms.
20. An additive concentrate comprising a substantially inert, normally liquid diluent and 20-90% by weight
of the sulfur-containing composition of claims 1, 7 or 19.
50 21. A lubricant or functional fiuid composition comprising a major amount of at least one oil of lubricating
viscosity and a minor amount of a sulfur-containing composition of claims 1, 7 or 19.
22. A process for the preparation of a sulfur-containing composition comprising admixing :
(A) atleast one first sulfur-containing material which comprises the reaction product of a sulfur source and
at least one Diels-Alder adduct in a molar ratio of at least 1 N 1 and
55 (B} at least one second material which comprises: '
(1) the reaction product of a sulfur source and a Diels-AIder adduct in a molar ratio of less than 1.7:1,
(2) a terpene compound, or
(3) sulfur-containing materials obtained by sulfurizing mixtures of a terpens compound and an olefinic
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st ens «ei nem al | phati schen konj ugl erten Di en der Fornel 45 2 34 R1.
R R R I L .1 C_CC
C- 548 50 besteht, wobei R bis

s goonn PRER S Sl immm

Al kyl -
Car boxyest er- ,°'Q€7/ﬂ'ﬁ’o-, Anmino-, Al kylamno-, Di- alkylamno-¢ Phenyl-s und
mt ein bis drei R bis R5 entsprechenden Substi tuenten substitul erten
Phenyl - ;tent nspgu pe besteht; und (B) unfast: (1) eln Reaktionsprodukt
w e vofste na ) definiert, ausgenormen dag das Mol verhaltni S von

Schwefel zu, Qcﬁ\jvéellﬂltﬂgﬁus’g\qﬂb rdnﬂél

548B é%\r)mndestens sinem erste ﬁiﬁ halti e m j;ftﬂnlljéu zré%%:d% QigeF: S(Zhwzs-8 i
te

Ter penver bi 88 undififdesterdeingé Méls- 414 nteﬁe MOIRSFHERRIS Gdn %79 %mta
durch Schwef@ ung sines Gem sches von m n- destens einer Terpenverbin ung

und mismdest @)mindbsine einéihlBieien Mtathi, ReIGHeS GRradéer bi ndung der Fornmel R1R2C=CR3R4
(M1) 5 (1) des Reakibnspiodukisiher SehwetdiglielRintl BRI DMIOAIGEr- WAGURIS 1 bifdrh MbIRIREIRIS e
i rgendwel che engenigsralsar:iRest e si nd und di e ol efi ni sche Doppel bi ndung si ne
ni cht - ar omat i 2réiee rpepetbdegung | st, und das Aquui val entverhllt- nis des
CGeni sches von(3rechyefeihaltiob Suiistenzenzdie durchfSichiwesaiing vorcGdmiscbianrags dined Gerfansertifduilg
betrfdt. 8. ZunseinaegiefiochamYerbieding erhallemwetden. Anspruche 4 und 7, in der R2 und
Rs in (A ufdutansengazung ek ansprugh b infdgs dimlels-Alder Addiuktervon (AL undRB) AdriukieRen fnisvie | S
unabhi ngl‘{j“VWseg’éF‘s?‘Wh" %H@?dewsmwamatbm k?W‘@l?é‘P’BFP'm"}dest e 10 sind. 9.
(5 ) e ey A st ko st s
(A) ungd/ g’q@ an
etoen” O%%gb Pa’ ‘S e 'ﬂtg aliphz E?ﬁjddgﬂeﬁ'rﬁwiﬂc{'da"%bel
Ro der h 40
Kohl enst of f a?gﬁﬁﬁen%ﬁéﬂn%@%h@in%&%ﬁ@%ﬂ:haﬁl%ﬁrg Eqs ﬁ‘l IGIQG Bien %\?ﬁndl QerZB) digr W?WO bej
das Di enophil sin Ester von Acryl saure oder Met hacryl - sfure ist. 11.
Zusamggnset zung nﬁu:h el nem der Angpruche 4 ynd 7, in der das Dien
Pi perylen, |sopren™ykt hy||§0- plﬁ‘en Ch)&@prem 1, 3-But adi en oder si-n
Gem sch davon | st. 2 C Zmsagmrens gt Zng "nach Anspruch 11, ((r} der das Dien
1, 3- Butadien istg 13. Zusam‘rerﬁe;t zgng nach ei nem gr Anspruche |
und 7, in der di e Ter penver bi ndung sin Gensch von
Terpem Kohl enwasserstof fen urfd I hren Sauerstoff enthaltenden Derlvaten :
i st. 14. epigerishinip dey&bis Riipwaiisainabbnsisrvonkinandes ausgewdhitsinkl aumder Bruppe did gus Wasserdi e
Ter penv ersiffiiiivhdalgeen-Adiose Aikenyl-, Akenleyn Corbexte Carbixprster-cByanas{ AnirBr-, Alkylamino-,
Zusamren &ﬂ"%"@ﬁ' O BREAYIZTE B stoRm Bl d“*f 'ﬁ big BF entspeechonden Subeiupnterhgubetiulentiar Bhenyl-

si nd usapmenset zung nach Anspruch 14, in

f*Rbhol
or 4R Ta Sl 8 SR oy 8 SEhe B L SO S PR
ki

b .
b e P AT i ol
aush(‘]é;)wspr %mﬂ% fg}91;;‘,e|,ausgevv| hit ist. 19. Zusammenset zung

GiinlindaasH ré&%]#ﬂ.el VA0 RO e Hhdve et
Cycl ohexen S\foH A : 1K1 unﬁél!t' B L&Y Addiike ] WAR6rtichdN 26 M 1:i-Addukt mindestens eines Die-
nophils, ausgewahit aus der Gruppe, die besteht aus alpha, beta-ethylenisch ungeséttigten ahphat;schen
Carbonsdureamiden und alpha, beta-ethylenisch ungeséttigten aliphatischen Halogeniden, mit minde-
stens einem aliphatischen konjugierten Dien der Formel

45
R1 RZ R3 R4
~ | - P
C==C— C==C( (I)

50

besteht, wobei R bis RS jeweils unabhéingig ausgewdhit sind aus der Gruppe, die besteht aus Wéssersi;off,

Alkyl-, Halogen-, Alkoxy-, Alkenyl-, Alkenyloxy-, Carboxy-, Carboxyester-, Cyano-, Amino-, Alkylamino-, Di- '

alkylamino-, Phenyl- und mit ein bis drei R bis RS enbeprechenden Substituenten subsﬁtulsrten Phenyl—
55 gruppe besteht; und .

(B) umfaiit: .
(1) ein Reaktionsprodukt wie vorstehend in (A) definiert, ausgenommen, da® das Molverhéltms von
Schwefel zu Diels-Alder-Addikt geringer als etwa 1:1 ist,
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nis won 1,8:1 bis 2,2:1 unfalt, und (B) unfagt: 35 C)—simn

schwefel haltiges Material wie in (A). mt der Anderung, d

von Schwefesl zu Cy- cl ohexensaurgpq%gm%s,ter von O, 8: 1Eﬂ mmﬂkmwl lﬂ :
odor\QZ) si ne geschwefel te Zusammenset zung, hergestelit durc

si nes Gem sch% aui ei nem Ki ef% n6l und m ndestens ei nem a-ethyl eni sch

ungeslttigten sch &}1@ U'Br:;"%;%r"".?rﬂe }bt%td(%, Fﬁﬁ; en toffrgf (;gﬁg\%gt;:é
er

20. Zusat zkon

Nor mal bedi ngungen f SSI er- i

Schwef gl ent hgl 488 @Lﬁm ;Wfﬁ@ Q d b (ISR Aoned ROGEL Dy 21
Schmermttel dﬂqﬁﬁd? b&ﬂp h§eitd Héﬁ-h sﬁ'aedt') : %}S%ﬁ e §§: nséz pge
m ndest ens si {RYedBeiidthds vair TePefverBindliy! 24 o hér rbH g?b&‘ ﬁ?f nge
ei ner SchwebelusahthdhBdthR AR eikbh ASFAREPEEhE W Dkl 7) Aar @de in (K)'&ﬁd%déF Waésap
oder 19. safatorRshadiidaIRE RF uridBs fBivells LB EENGl WakseRBRARIEE IR dbrNIEdBaikyireste

Zusanmenssvdzung, unfassend das -Verm - schen von (A) m ndest ens einem ersten
Schwef el englZukansmiestzubgibaeh indm denshspitelse ime 7 uﬁxauasmgﬁmmmdmaﬁ) ferner
Schwef el qdegirblegeleraizeichnet déat tiathes raindestensiBineh, edsdhahizht nfetiel ells zwel Restedan Bérmel -

Mol verhiltnis von mindestens 1,7:1 so-C©ORyst, und (B) nindestens sinem
zwei t en \enthéltiwgbei Rygsr Rert sinesrgesiitigten al(PmatlsclaeAmshﬂmhgsgwamleasmammen ist,
Schwef’@l quen?- Zusprnensetrurg BFhAnspragh A wobatyttg Riehephil ein Estarsion Merbiedure niibrtMettaiorgl- v on
weni ger a’rﬁgrelsW 1, (2) sine Terpenverbindung, oder 55 - (3) Schuef el
ent hal t ende! bsgwa'ﬁ'zss ""gé‘i‘ﬂ‘d’!"ﬁ@ﬁe’d\ﬂ?&fwh% f'éldtfﬁgs Q/mfiwhnsm Methyliso-

oi nerTerp‘Bﬂ' ndung 32 EP 0 289

usammense rlflll' lli
* vﬂas"% R o ?%%ﬁgg °'°fﬂ¥8*%%8@*"fﬁ"'aw
frg?;??:ﬂt,@g%@w D,ﬁfﬁmﬁgy re qu:ci 3 %&gnd q%e pro f éjrcfgéhv %%IQTa?Fr Smuﬁtra

source 5 15. Zdﬁnﬁﬁhgefzﬁngqecldmﬁr*uapﬁﬂ'ﬁ deruidSQdisiofr &ﬁaﬁenagicbﬂ%e%nalkoho!e
D el s2Al ded. dans un rapport nolaire au noins 1,7:1; au nol ns-un

second mat ens. AusafithenseQify machAnspriich 1, uﬁ)ﬂ@dvérrarpdﬁerbiaduﬁ@aﬁkib@maﬁstUne source de
soufre et diUdugamoesetzurgarath Adptishl 10 devaiabekichtsdertBitnis o @) 2U\BY V3R A6 bis 16 ai r e
| nf 6ri eurbefidgl.: 1, 10 (2) un conpos6 terpenique, ou (3). des materaux
cont enant du1g éushmmensizengnachpaspreh i finder damzweita Mariat(H) mg’ess)abirumemisﬂ'pmsﬁvon

t er pedd qurysgewéll islh conpos6 ol 6fini que. 2. La conposi tion de |a

revendi cat i #hZusepmparRsetzung rath Asspruch 1pindefui t s de | ' additi on de Di el s- Alder de
(A) et (B) “eas Reaitionsprgenki yog Sefwefel Mer Psiehereangurpden saureester ia siogh Mpleerbitec  au
nDi NS un dl&?@ggﬁ'ﬁghﬂﬁfalﬁdﬂfugue 15 3. La corrp03| tion de fa.

revend| cati s _la agjtﬁell | e dl hno dans ettou (Y%)ﬁ rend un
est er *al pha o Lt gE ﬂ‘% e'z"cy'
al | phati que, %ﬁ EIB%S % %tz E erges wefélnsa‘t urgemlscﬁes aus amem o

car boxyl i que g _
lqet a- et hyl eni i | ngegi{eﬂ{be Hu& e Ceél‘(&c%f'" it 8 pis 36 Kohien-

ogg tio nzdj Qu*@«{nféﬁ%’tddnﬁ&tsérﬁ ngm %&ﬁtlnl;h@ﬂ H@rltése ubtér ﬂ#ﬂlﬁdiﬁ%béﬁgﬂgiges or-
aI | phat i GlishuAgeRBte(ul 26 bib 90/GEvN, dePSeHWeleEshBRIRRdEA Zusan JR?Anspru
R4 C- 1, 7 oder 19. C=C )
21. Schmiermittel oder funktionelle Flidssigkeit, umfassend eine gréBere Menge mindestens sines Gls mlt
Schmiermittelviskositét und eine geringere Menge einer Schwefel enthaltenden Zusdmmensetzing nach den"
45  Anspriichen 1, 7 oder 19.
22. Verfahren zur Herstellung einer Schwefel enthaltenden Zusammensetzung, umfassend das Verrii-
schen von
{A) mindestens einem ersten Schwefel enthaltenden Material, welches das Umsetzungsprodd!« einer .
Schwefelquelle und mindestens eines Diels-Alder-Addukts in einem Molverhéltnis von mindestens 1,7: 1
50 ist, und
(B) mindestens einem zweiten Materlal, welches umfaRt:
(1) das Umsetzungsprodukt einer Schwefelquelle und eines DIeIs-Alder-Adduktes ineinem Molverhﬁlt—
nis von weniger als 1,7:1,
(2) eine Terpenverbindung, oder :
55 (3) Schwefel enthaltende Substanzen, erhalten durch Schwefelung von Gemlschen aus emer Terpen-
verbindung und einer oleflnischen Verbindung
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25 R dons | aquelle R ] usqu A R6 sont -chatth
Independannent choi sis dans | groups consistant en |’ hyd

al kyl e, halo, alkoxy, alkenyl®e, aldeqylgi)gs Carboxy, est I{gl
cyano, ami no aI kyl am no, -30 di al kyl am no, phenyle, et p

avet” de UB oI S substituants correspondant A R usqu' aR6. 5. La
conposi ti oRY F’é "rsevendl cat | on I dans I aquel le le rapport nolaire du
soufre au pr, U|t de Di

1,8 et 4,0. s lon |erma nau ena eﬂ{ﬁ mbnai W de qr% é:lrun

;2? p|0 L# e wleéb Er%f fn? ur?Hocmﬁ |t|o ieém?‘: §s un rapport mo ai auérgnmgwge; (7 B)

La conposit kgr&uq,g,ng@,,geg%glﬁg{éﬁg”up&mhep@ns | aquel | e: (A) conprend |e prodult

de la reactio roditde I£reRMIBd'aHe sbIRde'dE sbllfre BY AU Pholuils rhdamirlel
Di el s- Ader degﬁnna|a@mféngu:w1al rs e all gnt de 1l68 G I4ddlg'gdaends'é?¥g§eﬁg'f e

produisd de |' glda éonPbséastpeniqté, ou essenti el l ement en | e produit de Il addl t | on
1:1 d' au noi ng) des nehteinsphritnent allfe obbAdipat Slf@HsaAR de HEMNGesHuA BEmpRES terpaniqus

am desal pha, beduiamptdéplstimqugLenent | nsatures d aci de carboxylique

al | phat i que 2dia compositionalgdpreneadication 1alasd laqyeitedespradtita de fafidition de Dis-Alder de (A) et (B)

t a- 6t hyl reentyige preditits telsaddiion d'su molecuradidnpahilenaveciau rioidsue didosglipigtiGueabrjygaat i que
corredpond afitLagomppsitieny de i weveRylication 2 dans laquelle le Bignophilefdgns (A) et/ou (B) comprend f¥les@r C-

C= C 45 alpha béta-ethylémquement insatgeé d'acide carboxylique aliphatique, un amide alpha, béta-éthyléniquerf@nt dans
| aquel | e ° °F&S%H'ﬂtﬁfae'm'ﬂ"f*waéﬂ@?&ﬁﬂﬂ@hﬂhﬁ#ﬂﬂpﬁ%#@éﬁwém@e@%mwﬂé ou
consl et anf ’ S 3/ hal o, al kOX%/{F al ke

al keny, ox%i, 32’{ ??g 8["“'8 %I qaﬁstfé uelle o digne Sopiugns alichetiayp &‘Fﬂsr%’ etigp)(B)
dia kyT am no et phdnyl e substitue avec de un A trols substituants
correspondant A R usgt‘l AR (ZB) cgrrprend (1& un produit de r~action
come d~fin! en (A ssus ARI ption 4 rapport nmolalre du
soufre au produit de Il idz=en els=@Aler est inf-~ghpur A environ 1:1,
55 25 (2) un co os«G’tor pbni que, ou (3)\d-§ t6ri aux contenant du
soufre obtenus par sObl furisation d' un nbl ange d ‘BY noins un conpose

ter pbni que et d' au noins un autre conpose ol efinique de fornul e R R2ZC=CR3R4
(VI1) 33 dans IEfuell RBSquBS skl thacun indépendamment dtibisls darsld drbidpb Ladsistafitlen YhydRighde, dans
| aquel | e wRigrouRPalkyiRg hale, alRdxysatirbtyle, ialhéhylors ciabony: ester ceiboryliday,cbyangcanting tlkyiamikio,

gr oupse ordiinfenine pbénylecet diiniié subbtitugiaventiewh @ frbim substituapts orrrspondant b Rgushu'&iR% 0N

non- ar omat i 8@ corgposition de jasewgndication i dang lagyeliedesapportenolaie él-wgefrechu podviisiad addition

t er pbni qﬁ%@m@)ﬁﬂ@mmsqm@wtﬂé 1:20 A 10:1; 8. La conposition de

| * une queng By Pt&caf"?"drs’é"%a%@"e?e T3RATE! rnoww oulreran produiiys Iefisiiten ( A)
ettou _da

,}iﬂ 19 R Rl, R4 et Rs sont chacun -
gﬁcza il

der dans. (A) est corrprls entre

3

i nd6p5§1da :{ arct Ant chI or O it Ired o\él e j ferl eur. 9.
L i ¢ ) 4 P ? @F S50 |
| 2 g?gﬁg;lhl 6o z’%‘ %q qu| daris ue&le r(tﬂue;% rr iion ermn en e

conti ent alaRydSaident rﬁvgitﬁfep@&mfémo;ﬁ uélSipa °" E’éo est
| 'e_r 65 du dialéhyighiguambnt andaialda bied 48 maiRd oH dien sodddéé’dﬂ I'Iatl
carbons. 10. La conposition selon |a revendlcatlon 9 dans que edlt

di I nophile est un esteg,d" acide agpyli ge ou d aml%? n6t acryl [ que 11. La
conposi tion selon |'une suel conqug desy revend| C ns 4 et - dans lraquel I e
le diene eat le pipery- |enel===cepreDe=I® Tethyl | sopre(y, .
chl orérene, le 1,3-bugaeirbne, ou des nel anges\dve. ux-ci . |5 : 12. La
conposition selon | a révendi cation 11 dans | aquel I"'e" | e di bne est Is

1, 3-but adi bne. 13. La conposition de |'une quel conque des revendi catlons |
ot 7 dans | ﬂé‘!‘ﬁe@m?qbé%gtéhﬁcm' éﬁ?'ﬁﬂfﬁ“‘% h'éﬁ%!'smromeaw@&amen Phydrogéne,
d' hydr ocar Bélﬁﬁzg};g%@ THASET caerigne rangeamingxaliglamine. 14,
La coffposit %'?’{ e 'éﬁ"@%?ﬂ!fﬁ%"é(fé%" q’é%ﬁﬂ? %‘QT‘F"GFE °°I’°é&°"qa"b%‘?1%'s‘1“§cﬁﬁel l e

| e conpos6 Fb%og‘ggh(gue

(1) un produit de réaction comme défini en (A) ci-dessus a I'exception que le rapport molaire du soufna
au produit de I'addition de Diels-Alder est mférieur a envnron 11,
55 (2) un compos#é terpénique, ou : :
(3) des matériaux contenant du soufre obtenus par sulfurisation d'un mélange d'au moins un oomposé
terpénique et d’au moins un autre composé oléfinique de formule :
RIR2C=CR3R4 (vil)
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est he turpentine, de |'hulle de pin, ou du di pent ene. 15. La
corrp05| tion de |la revendication 13 dans |aquelle |les fﬂ MN‘\L“‘E mﬂ“l de
| oxygene sont des al cool s terpen|Egl6q,§95478(‘b1 La conpos I

I’EVQ_,dI cation 14 dans Iaquel le le corrpose ter peni que est finethdl | € dé pin.

17. La co 05|t lon de |l a revendi cation dans laquelle | e rapport en nasse
de (A a (B ugite Re, é'?‘% HotR4 sqng '"d EF%'“WQ?@*’ ?“é°‘1‘8'\‘?@‘?(9f96%!ﬂ‘i°0h'al

(B) g
apurtecliaiearh of %Fgawe por ""'6'&"*2‘3"%’8
%Pznggguglel gLé:%‘fm osdifon l::%imc n u §esr vendlzg%on %et g?@; q eq tég )
it Sie Y %%ﬁ ity

| aquel

cygdoh xb % urd N estercf‘Q aC| udr?ﬂ'ﬁ‘ggllg%%&

2,2:1 ; I%tcﬁnﬂﬁmﬁi&ﬂﬂ Tu Qauelconque de&rl\) M&:ﬂ&ﬁfs%ﬁ éﬁ&d&%‘i&lﬁéﬁwﬂe &Y A5 gﬂogomre
dans (A) AT ﬁu&daacdeﬁséreammtw fnt 2@ Hh ﬁeu.ﬁmg.sa& de Heux

cycl ohexi nquue va de 0,8:1 a 1,2:1, {oﬁ), une conposition soufree

prepar@e s leGush Ridst 18 adsadoﬂrurdawu aﬂimaﬁtﬂﬂ Satéhs té)BsqelehvirofleD didnibs @6 cdbonsl DI NS
une ol ef i ne 1alLapbajdsiGersedh RiTeveRdidalion dadsIRGIRINY ledifURsAbPAIEE! Grostieb Badide dlidie A 36
at omes deowdchie métacrgigue.Un concentr6 d' additif conprenant un dil uant

subst ant i el [161e pempositiontselon llvoe guaiceedes revendicetioned et7Gias08quails ledidng @btdkspimbey- | . a
conposi t i Bre. Gennrdee daTnétiiisopdus, feshidroprémepled $ctiutadibep prsdes méfEnges dd @ux-gl. Une
conpos®t i on 1248 comnopitianaelgn)larevendication At dang janeelie le ddomgst le drbutadidne. quant i t :

i nport ant . d8-48 cerRopition dedune upleongue dep eavensicationy 1,17 dansiaquellede campeséferppnioye

quant ite ﬂ’"lﬁﬁ’éd PE’FWFP"E’B‘H‘E%H&‘?NQ"EEPt dolgyre dérivéscoptenpptgi'enednens 1, 7 ou
19. K> Ml q;' Q;H élﬁg dg Bipde 5‘%"5?}!9?%& i flag tagyelleds, FAMpetY terappiaue

es OUJ
Crer] aﬂﬁ {35 PSR e Shcton 1?}”%' 3'%‘%%"’!"89%?’%’&&’5‘?’%@%!’ ﬁwa%”aeaomﬁ%%ﬁ? o

source de® so,ﬁpto égun%u JeRdicat 9&% Sa m &%@Aé .q.,e e%tuneﬁ ef dans

un rapport "ﬁ')l dgﬂ 11!ans‘fatqu g Lf1au

qui conpr engs, lc)mdoﬁt.da rdQ tiand dafadubiiR’le mmﬁﬁw (BFes oi§i(B ﬁ &' un
produiz deesimerAgd D el s- A| er dans un rapport a|

| nferieur a1d.,LZc&npo£|ﬁ’&~. d_Hﬂx r6vRAdNAGE TdahdIbqUens: €, ou (3) des mmteriaux

cont bnant  dn)smprénd lehidiiitiefa rpationdil Sdufré St unidid6l6yclbRExEHOGESouGin bdlera®rioRé @ans

t er pbni que e radbmmaposm ebk2fti;si que. 50 56 34
{B) comprend:

30 (1) un matériau contenant du soufre comme dans (A) excepté que le rapport du soufre & I'acide ou I'ester

cyclohéxénoique va de 0,8:1 & 1,2:1, ou
(2) une composition soufrée préparée par sulfurisation d’'un mélange d’'une huile de pin et d'au moins
une oléfine aliphatique alpha-éthyléniquement insaturée contenant de 8 & 36 atomes de carbone.

20. Un concentré d’additif comprenant un diluant substantiellement inerte, normalement liquide et 20-90%

35 en poids de la composition contenant du soufre des revendications 1, 7 ou 19.

21. Une composition lubrifiante ou fluide fonctionnslle comprenant une quantité importante d’au moins une
huile de viscosité lubrifiante et-une petite quantité d'une composition contenant du soufre des revendications
1,70u19.

22. Un procédé pour la préparation d’'une composition contenant du soufre comprenant le mélange :

40 (A) d’au moins un premier matériau/contenant du soufre qui comprend le produit de la réaction d’une source
de soufre et d’au moins un produit de I'addition de Diels-Alder dans un rapport molaire d’au moins 1,7:1 ;
et
(B) d’au moins un second matériau qui comprend:

(1) le produit de la réaction d’une source de soufre et d'un prodult de I'addition de Diels-Aider dans un

45 rapport molaire inférieur &4 1,7:1, :

(2) un composé terpénique, ou
(3) des matériaux contenant du soufre obtenus par sulfurisation de mélanges d’ un compossé terpénique
et d’un composé oléfmlque



