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pr oduct 85 05nh§a:hﬂ8€3 e:léraa.asmaaeb @clmmukeb@qnemi leté. Waki thesrapdort of théensginaedl
f or mul ae Adicartickiific ankveridasileivet fromuigéar fiearbgxy m@hWrtdhqmm ffoan linearzicarhgylic acids
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Hi ene and/ or the di einophl l-e is itself cyclic, the adiuct ObVI gusl y W I | be

al\s—y'cl ic, tricycli® sed_-dtc., as exenpl i fi ed be 65/5/ EP 0 211
[ERI@

ausrns

D66 Bl Reaction 3: 115 Reacnd on 4. [ERR] 30 Norna - #gct s

"I nvol vesst he reggti eq‘ukre)‘l/ﬁ anount s of di@ne ™ di en Ei e.. However,
f 35 the di endphi j has nor n one et hyl eni‘t TT g¥age, it is\po%%i ble

[ or additional die to react |f sent in the rea@tion m xtuyre. e
adduct s and procesges ofy prepgaring the ad%zct's are fjurthg - exdqnplified by
| he folkow ng exa es. A(Jnl esls ot hervm séf%di cated fln these e anpl and in
ot her parts of thig| specific K2s well. as in th¢ appended lcl s+, al |
parts and percgfm‘.a%s are by mgzht 40 Exanpl erRA-A 0% xtur?&r&rrlsa ng 400
parts of toluene an art\qf aI um num chl ori de i3~ ed

two- it rflaskfltégg/vﬁ7 a stirter, ni trogen inlet Mbe\ancga soll&IV)
car bon di oxi de- cool refl ux ndenser A second mi®%re corrprﬁ' sing 640

parts (corresponding to 5 rml es) of butyI acryl ate and 240.8 parts of

" ftoluene is 45ade tot rr slurr thete eralinur
i el b St bR L R

(5.8 nof’ n-t84d Sle b§nd5‘ eQiijn nd%r%é’d(erﬁﬂﬂfe |sats'e)lf ﬁHEddl@i’db@ usly
whi | e nai nbvanwu'tgcﬁchacvcmfrﬁeécawrSsaémblhﬁdbaa@t|on mass at 50-[err] by means
of external cooling. The reaction mass is blown with nitrogen for about:
0.33 hour and then transferred to a four-liter separatory funnel and vvashed
with a %ol ution of 150 parts of concentrated hydrochloric acid in 1100
_-_-:-'parts of water. Thereafter, the 50 pr odugt Is subjected to two additional
#Z wat er washi ngs using 1000 parts of water “for each wash. The washed reaction
& nroduct is subsequently distilled to renove unreacted butyl acrylate and
. uene. The residue of this first distillation step is subjected to

per distillation at a pressure of 1.2-1.3 kPa (9-10 mllineters of
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nerchry) wher eupon 785 parts of the desired product is collected over the :
t enperature of 105-[err]. 55 - - -

Exanpl e B The adduct of |sopreneEq:n(b gqq)dwlg-ll le is prepared by m xing
136 parts of isoprene, 106 parts of acrylonitrile, and 0.5 parts of

hydr oqui none ng on inhibitor) in a rocking autoclave and
thereafter heating for 16 hours at a tenperature wthin the range of
130-[err]. The autoclave is vented and the contents decanted thereby

producéng 240 parts of a light yellow ligquid. This liquid is stripped at a
60 tenmperature of [err]l dnd a pressureof 1.3 kPa (10 mjllrreters of

mercury) thereby yi ef#CmEx¢e dési i qui d prody s { he residue.
Exanpl e C Using the procedure of anply B, 136 p soprene, 172
parts pf methyl acrylate, and 0.9 part /of 65_ h Ifnon converted to
the i soprenenethyl acrylate adduct CH§C P I/Exgrrple D
Fol | ow ng the procedure of Exanple B, %Qﬁ parts™NQf LiQueped but adi ene, 166
parts of nethyl acrylate, and 1 part of hydroqui nofe arelicharged to the
rocking autoclave and heatéed.to 130-[err] for 14 Holrs. Ghe product is
subsequent 'y decanted and stripped yieldi-ng 237 parts of the adduct. 5.
Exanpl e E The adduct of isoprene and nmethyl nethacrylate is prepared by
reacting 745 ppéhgtdfon spprene with 1095 parts of nethyl nethacrylate in

t he presence of 5.4 parts of hydroqui none in the rocking autoc| ave
fol | owf’ng the procedure of Exgmple B above. 1490 parts of the 'adduct is

resevered. 10 Exanple F ‘;'yQ uct of but adr and di butyl ate (810
parts) is prepared by re I'n C%tyt mal eat€, 2[16 ts._of
| i quefi ed butadiene, &and$3.4 parts isnone inth

arts of
T hydr oqu rock| ng aytocl ave
accord#ng to the techni qlte of Exam1 e B. 415 nple G A ifleaet#+OA—m ¥ture
conprising 378 parts of Bbutadiene, W78 parts N-vi nyl pyrrolifone, ~and. 3.5
parts of hydroqui none—tsCataed—To é:rocki ng -ayt ocl ave pr us|y I'lled to
[err]. The autoclave is then heated to a te r\ature of 130- for about
15 houss. After venting, decanting, and stripping-the reaction|mass, 75 20
parts of the desired adduct are obtained. Exanple H Follow ng the technique
of Exanple B, 270 parts of liquefied butadiene, 1060 parts of isodecyl

RPN i i il e (e
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sane gener alfhgpdduetd Land m@ceEeamplpeepﬁrmglm PQtS a(efurthércexpmplified by the following
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al uni n%;, m e fespperge a"[dc?eB’F o1 (o2 |red adduct. 30 The butyl
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fitted w thAsiiktife@bmpritthglaod padts oftoINelRRRE66.7 Mis bEallrtialirh Bidorideds cherged to@ wavBes ‘
t 0~a t enpflesiditiad withva stitren nittogen inletigbe AndDsab@ @eerrhtaOW@bdgbwﬂmoemstffsA eﬁ‘}d@d

to the flgalywrwewnans)ﬁ? a'ﬁsarco e‘«ppws Wﬁéﬁ%‘&#’@é u:v'.%%a fitglu

for abfut na%_’K E‘Qfgj'fgﬂ iy Z%’ﬁiﬁr e.fg %‘% iﬁg‘%m'lé’um??gzg

a sol uti ORaitGiing ke téll'gpé} ﬁ' Fith $ea QbrnBIBEING! Tralr |on
hydr ochl OﬁéSEIsEBId vatich nﬁﬂH&ﬁiﬂG.S weandme.durmrr@kadaf&hmfeesa‘ptmm,ryﬂﬁner 400

parts . of vishedbwith aaplgtlerdcde@ fags oﬂwenqemfwdroniaw aalFIeh 1t1mal$e¢f2'm T@eﬁeﬂ%@rﬁ is
was hedsai RreAugtigs &eg%towo mt@rw' A Hﬁ% : "E&ﬁ% Wfﬁgé :
s 1 emve{flscggn y;tl lg:;on 5%3& a % —= (#ﬁ(ﬁf% :
mer cury) up$ th@&s 'E cte ri re of 1 59&\” ng :
t he technlque of Exanpl e B, t e adduct of butadlene and allylchloride is |
prepars&d using two m)l es of each r eac Ezample Exa | e K One hundred i

thirty-ni neT pddy ¢?°PE?§ nitglejis HGP"E'QO ’WE%’ oRse

trile, a hereafter
met hyl CE%'] t% hOU{S a él%#\ thwxﬁ zg 'B%?’rg 44' ﬁﬁtﬁb éc Jd and the
al cohol . Lients 49 parts QRGN yélow qluﬁskh.@nr ui@ i SribsedOdt a
sodi U%n%hﬁ&btd& arsec&ddecbresIheroeaﬁ kR (10 hidBmEtes oof § mmum totebe viesing aied gedired  a
t enper at uliguidgdrodu@es AOEsier a period of 7 hours. The reaction-mass is

washed with a 10% SOdI um hydr oxi de soI ut i n and then 250 parts of naphtha
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under- pressure of 3.7 kPa (28 rrmof rrercury) A dark-brown fluid product

(225\parts) is recovered.. This 50 product is fractionated under reduced

~ the range of 130-[err] at a pre

. sul furi ZhygoqumoRd ik Sdtied &'k rbdkingQ

pressure resul-ting in the recovg?/rooabi,%ﬁ) .is of the product boiling in
t

80 Pa (0.45 to 0.6 nm of
mercury). Exarrpl e L The general procdédamgedf Exanple A is repeated except
t hat onl Q/ ﬁﬂ%g@ geqﬁ'fﬂ A& ’@ﬁ'e %dPaEﬁ@r?é"Q‘@f'wuﬁdﬁﬂ?'d&g@?ﬂsﬂf MpiBYlreenteats, on
m xture. bs gfaﬂl’ dan ] gﬁmﬁﬁrga‘[ﬁéeﬁ rfﬁofacgl?%{zr ag— Eﬁ %”‘ﬂq%éﬁ
present |n ntlon are re y prepar a mxture of sulfur as a
suI furizing agent, and at l-east one cefxa,hheEDr el s-Adl er adducts of the types
di scussed o eddabdispedne and mathrmadthaceylavd is praparteti by reactipg 705 pdrtsarfisabood witier r |
to just HOP&ers ﬁ@%&@ﬁ?e@w dhithe ereprnesiPii-epas of Rdrqguinese in| thefockintcaygqetave
Tenperat fleuing fhe prasequrofExprle 5rabaysolfi0 parts gf thepdgest isgBsutredo0C wil | _
nor mal’ y be used. This reaction resulggnsLpra m xture of products, some of
whi ch have Tiag@dductstbliabie@slandl dibutyl fracareTE radrss) @ prégardby Fédctivg 116 Qartd dTuivat f ur
react s wmbleate,l2¢6 sants ot liquefted thutadierss, andS3tdpdrtcyfblydraduinzinainitive noekirgtaatvkisvesdccaading
doubl e_btortte teghniqye of\ExemplesB. of t he unsaturated reactant. The nolar ratio of
sul fuf®to Diels-Al der .adduct used in the g&eparatlon of the

sul fur- C0ntﬂe£&rﬂ@mﬁ&f@9§ﬁ&nkﬂ&3@ah§&a Q;H&s Jf vamy%rrohdong_g d 3.5 parts of
£1&Ve@bviolsy EHRlleB kESHPT; Eheiutotidvd g thefhdatRd a

or gani ¢ ®olperturesof 3305+14af€ fof about Efhdlirs24ffer GinEind3 dedahting) sl soipbisg thakdectbamnass, 79 t o

18 carbopasts obthe desitefl mtidygtpite ntaiged. vent i s general |y necessary. After
conpl etion of the reaction, the reac?on ss can be filtered and/or

subj ect ed B o RONERL) B3R BLD Al ARl Itaserfeo@. Aayaged

to separ giss &HoQMﬁon’%lé Héécte%f?m-@ deki Sttastenﬁ&r fCa%Jl1
in thesfmrrmuai Aﬂerrde&etmmdmnpbmg,er1363,saars|osmagdddaeareeaamwa s of known and
unknown structure 5 “As hydrogen sulfide is an undesrrable

cont am nant -advant ageous.to le n ar res fOI’ SI st'i ng
S5 pant
e e SR R b s B
al cohg} SThedulyi acwraté\é t@Qaﬁ‘urlmG@:ﬁ crﬂéﬁie%Fe?nrét'adJ %JWY@ RFitt cﬁ&rt stnﬁ&ra@l@?e?lux :
heat i ng eindérew Getille Peatiil Er@Srelddtion ridss Wb ta iipeialiee: NitIN hg . rahde bfS 5S-CBZEL, | theS

advant age@loserttamhena &soaddent mttbe flamwk everaloé-hmebqﬂoda@eitﬂ‘ruﬂra r2adtipo massis hkatedt ©ori n

t he reactgosh’-hb @ tempqeadys o GiRIgdystis a’.‘?*"’ﬁ, with b&!-i'i‘ttS’"GP"tﬁE'ﬂS pa;trs
US ef U| %Eéﬁx enz Eé‘tIs gja‘igde;ﬁifr O::P n@ez gﬁ% "f\%n golut o?@s hE%weﬂ'dr%%%? rg o%
" Su per F fP the aﬂu OQL pifdd& Qf”l’l% tahieHe is o siiub st

phosphor pwpPasok fmml 66merder) ta Secpitn He athwaqoemetarsw]flde and p osphr tes such as
triaryl phosphites (e.g., triphenyl phosphlte) The basic materials may be
I norgani ¢ oxjdes and salts_such as oxi de, cal ci um oxi de and

sodi urff syl f:"tﬁé” gr*ﬁetem;&quea&erawatsrﬂ “‘Bé‘l‘ﬁ”&t °68‘%4%H ienepad aliylshladde s PrERAEeHISE Sten

mples, of éach redctan
b ses includrng amdnia and .15 am nes,,Jthg xan nes include primry,

ndary agyb-HuRdided Midy-mél bsresarchydspamne a5 1\Ahererebfnmt Radday oF Beadidng| anti asiteal s
ar e al kyhgerylate yd tranadsteriiad wittaisepaird (10iiold) lbeddcyikatcohsi dTheovdcmints agh@ided tb-2@agtian bon
at ons 45 Sfiaskzpdes amsn@fssoriwm mﬂ@oaﬂﬁ Ialten@detbem pitani ﬁe remlwenmrram heated at a

dodecyl a rattﬁ a Qeé_r ¢ g» ﬁ_ctl sdT mi%% % sidlum
N-pheny| E IE | n the ﬁ%gw;) @D& addgtita a&?on pﬁycj ét(ﬁ'; €.
Al 'so useider 8 fS70PY rﬁ'm%mneﬁﬁryﬁﬂ rkebPoviY/ flui tD r‘o cfI@25 parts) is recovered. This
N- net by | piodu@ ﬁslfdt:lﬂﬁate@umf tediicaé@ pregyrd rekiulting artble ovaylof 198 pa@Qof the prdduet boiling
pr ef er r eéh thesinge cflBat-1a3iGsat arpdssute otGhto AY Ba @198 906 rrmgf mesaedndary, or
tertiary al kyI am nes having about 1-8 carE n atonms in the alkyl radicals.
Repr esent at EDr/p

tri net@yh,ant %L&?f adlo MEx%nBIX ﬁ§ | etg@hcn’ﬁ/azr-hg héé@(?)ﬂoﬁe@)bda;% ;tagﬁ?en'tsa;
tri-n- but y‘l'h?i;mwfer,-cohﬁ’ainnﬁ%tﬁbe dns ol Gse namkcctrdancamttyé @rdsere . imdhtidnuare Seafily
t hese armreesredmhebenweldturmsmt #s aaslflmzm agent armat&mm of t'mﬂ!e'%t '?fééduiig’

Wien a c F'W@“ﬁé@ff'"“‘t’ (perauee 5I"‘l Eig: REubEZ taysthe
wei ght, Oa @@Wﬁ%‘”ﬁ‘“@: %i 362% Wigem “"e FGHhiE 't‘%ae%rma abd saanof

uF 1 Gentifdat Al b QQmB&JﬁE@Hf‘ er'tSsﬁ re urpfeeé‘ze mth Ithe/ SubstitQidd un¥dirled |
30 TO '25%ydhaliptatid RdirRSRANDLBE bord uittﬁiuﬂ&ls&ﬂ)hemhsdtdmed se@aenenet hacryl at e

adduct of Extmnmpbler Gtibediseltirtto D@alwnqyadamqgrueecbm the (Prepatiatign Phepeuarreoaeid'ee 53
parts (1°9599?6P9§l595(§f‘ha§@m¥]r1 ‘%] owers over a minute period.  The heating

i s corffi nuethersyifursing reagipnscag pe 5°’tdéﬁffe'f'a'telﬁ'§sef'?? 9 ﬁ%‘ SPISHELt SPaeR Ve Y a8
After cooling to roomtenperature, the. reaction mxture is filtered

t hrough a nedium sintered glass funnel .7 The filtrate consists of -301 parts

§ of the desired sulfur-containing products. 35 Exanple |l A reaction m xture
i f‘*iconprl sing 1175 parts (corresponding to 6 noles) of the Diels-A der adduct

butyl acrylate and isoprene and 192 parts (6 noles) of sulfurflowers |s

”""heated"'f’"or 0'5 Fiourat 108-TérT] and-tHern T6 I55-Terr] 16r 6 hours wirre-
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uI fup (4.5 nol es) and the adduét -of. i soprene-nethyl nethacrylate (4.5

Dl es) are m xed at room tenper at for one hour at [err] while
gbl owi ng nitrogen through the reac n@?ggr@g%eek [err] to 14 x [err]

(0 '25-0.5 @Wﬂﬁb@ﬁd"@ﬂﬂ?l%“oe@tcffbpeﬁﬁ etapelthoudd nossolyartri deperelhyonecesaary.iAfitar sompliatioe
% s rai sed ‘t he, reagtipne (4 1rpacHon, magssean ﬁ f(‘}efeﬂra“\ﬁ’°ﬁ(§‘dﬁ’§teﬁﬁf’I°§‘efrﬁ‘r”WP%H°ﬁF' rifipgtion
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g iltered. fﬂh&srﬁtirﬂgﬁﬁ thé enodl of thé Ezsiffon&ﬂa prodtidts Blafmﬁgh&h eiesrhfaR@hols, air, or.nitrogen gas
[gsul f ur - cormssistainty el of Hz kealing & reﬂmedjmressgrres Mtlﬁ)ar ithousthe blowing.

(correspondtﬁﬁr e Eﬁsgm \g %:ogmg o rmqa mr;@q@naﬂ?mgm o ?tleg
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roson (5 duﬁ'dlée’sf gﬁ?ﬁe 2 e f° w;'ﬁ?c%fﬁa’gm :‘%

@hours to aphbaﬂinerature of about err e str rr| ng and sweeping Wt

ni t rogen. Thé’her M@tmam‘nalssnmbetmmamc@xrdmndbemis[uelr as]sodlamd'lvtldoadencllblumeaxlds and
@nai nt ai neoF° 't' thide- The Stw'faép'emaaﬁsata'm hayvever ﬂ'tsogembtseﬁmpled' @pminopigand g
oo o0 b e PR :,ﬂ;tgr%r pi R
[ldesired prl ﬁm, 13]5\% §8¥H§| &g Egﬁwﬁfe
8V is repea r&wrdaﬂﬁe,tmaﬂien?lb&lz{/IEMﬁbeﬂﬂdlﬁmﬁﬂhéﬁtiﬂw :a-tamﬁws i@mn&- & Also
Mreaction msnttlwrehetdﬁtacﬂnlammdkstﬂihes mmttrﬁnh.rNenemﬁyldin'altqtﬂeepubéddins, ﬂqﬁeﬁtﬂ(ﬁumhmﬁpt
gt hat th# tri 'pnatelasts lgclv@pﬁ"aw'@ pzmervmmnsamforBastlar\ra"arrpymnmmweg

as\ga sul f in the alky icalg. |ve is, typp ar%nmlytamrr@,
§} of 547 % rém. t:%igmr%@&@lﬁnm ogi;t ai'ﬂntrlléIII m-é'

tl’l
[Mand 5. paﬁmrgafofarﬁ.rna.lneayd ariRg@sphite 1s pr epare In a react I on vess‘g?’Lv
[@heat ed i t h Sthien aicatglydt & Wed, alngaviaiintiis geradallg abailt 0[08+2.9% \whee eubRBnof3Me RRILELS of
dsul fur are adore®lleviog exampissiilygtrase tB(orenaratioe of thlyeifurtontainieg ¢endvgadsageiubin the
B[ err] in Presentipgptionyhi | e sweepi ng with nitrogen. The mixture then is.
gheated to about [err] in approxinmately g pIBPUT - The reaction is exot her ni ¢
pand t heyt-enpes ddslpaks (b&:ézmr@t@ﬁsb AdleHBRHG is grérleinettcriistb Biktiuet ff Blarhpfdd ffated to
j3j-acket f ora empeatuatbfafio-a therdare la8ded/S3 pahs §1.65i Midles) bhlfGOMIwWRRE Sveph 45-Afinute
Bir eact i on \Regewk Thegreatingdeéamtinged fqrérSm]OUIaﬁth @@pgatutesntbrﬁ rangeef 130—THOIC. Afte caclie th

B The i xt urfBom demperaturp.dpe. q,theough g dnediven sintered glags fugnelkhe filtrate
ldesi red, pre8atEs ofih Paéfsr?fﬁé’lon[ﬁfsﬁ' "’t"%"t%{EfB%B'ltwt‘cﬁlo is 0.98/1. 10 Exanple

VI Th"‘g general procedure of Exanple ¥dmpid iih the exception that the
. t ri phenyl phasghiidnemiktare tonptising 110Rchris (cotrBspotidingto i6 @idles) of thd IDfels-AlBer adduct of butyl
npl e Ixcwlamamﬂupmeuﬁanglaﬁ etstssn Q;‘»bvfrsel Bowekirsi hQa@dEOFIQISIhesr)atUIS—aijhthhen

acryl atg Bgt“% to E :5—1% mtrepr Eﬁhl@u% s ﬂeah'(;y'lxe |;:u(t5:f
gasul fur L Bt Podd] artd AW Jooli 10 Eﬂ i Phordihal %?'gd%‘ o tﬁtﬁgnfor 5:
url ng Vlf?oh Qind YéRiReHbd) Srhiilkrdte M thé @ era T

@period of about one hour. The heating |s contr nued to rar se the terrper ature
S8t o 185- [err] over about 2 hours and théxamplﬁlllre |s 20 maintai ned at
2185-[er 4} ﬁg{%‘%ﬁﬁ P%E"gfft‘%?d% QS\)&PH?B Hgﬁaiﬁ%& ’“‘;'es’taﬂfég‘q?,gﬂ ;r:ﬁg:so;
M err], th sﬁ@ﬁ r ugﬂ 'E)

g desi red PrrgekdCh aGétPerdedth BE1 h lirs harfamo?te“}h)ﬁgﬁt:
Sul fur-conhateactivd ridsd Gipdrmitll tb l3taiid rfd"rvserﬁralcnauarvambrceah@ o \Wbdrhl temberdtiite QHE is
@ sol uti om dhereafid filterediuTHeifitteate eonsists nf 349 phnoohtkdxdpsiredidftraoathioiny prddtctby wei ght
#Na2S,  the treated product may exhi bltr&ess of a tendency to dar ken freshly

| p0| | shed COpR%rxtma ?‘47035&5113 corre mol s o U o r of

e e R R T U Ol S B e

|time sudsf I\esseratndhsa"tedagaauuurwr@acz rs30lh eHi’perTaﬂr amm estlﬂ'ﬁ rldYwae

of a.few mitmgemIhé Bagtivuds edothammic sead t§0e+170°0,and thet rituceriDmaintatied wtabeatcrs for3

Slsul fur, tHeu %Jﬂmwyemolewe B'Eversrernd of & heyrs anddilteradivaing adilterf sid] Ehesfidtrate isthe.

B The t enper®s é"‘tdgctr‘fBTta'Bt"Fﬂ BRIt normally will be in the range of about

B20C to bout err]. After the treatnenExampheeV resul ting agueous phase is -

W separ at ed J &Qﬁdbﬁeg’éﬁf‘?ﬁ“@ﬁ&é@ rSEpalgy exesnt WAt ihe tridhenvk ohosibjtecis omiitted!. from the

: decantatron & her alkali netal sulfides, [err] where Mis an al kali

Mnetal and x |s 1 2 or 3 na be used Emm@aw’en e unreacted sul fur but
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ar e~each i ndependent Ipgindixidiiocar byl groups or .t oget hergggor m pol ymet-hyl ene or
Jal kyl - 60 substitut e(Zupa!iajrlmﬁth taetveenaty oups in which the total nunber of
carbon atons in [err]Preduet dfExariplé ¥ sufficient to rend®® the metal salt :
oi | -sul Wl e, and (.B) R&f“’P%B&"E’” feet’éM' “eSo ubl e sul furized Diels-Al der adduct
of - at | east one di ene abo one aliphatic conjugated di ene,

t he sul furized adduct @@mn&cﬁﬁmh ingereactlon productspf sulfur and the-

Di el s- Al der adduct . iBasi@maBresiufadetrole@h | ess t han.about 1 1; 65 wher ei it
he wei gt ratio of (AwlifermtgB) is in the range of fromsabout 1:10 to about
‘§50: 1 and further 12. Silicppami-féam agest B1 Exanple 7 M ne®¥7 oi | :

50- Product of Exanpl Eedmple 11 _ ' 50 5 Exanple 8 M neral Ql

94 Zi nc di nonyl di t hi %gﬁ%\r@{ e : ' 3 Prodgygt of Exanple IV
10 Exag@pl e 9 M ner @inc@idmyldithiocarbamate 2.0 93.6 Zinc

i anyl di t'hi ocarbanat éroduct of Examptelv 3. 90 Product o01.0 Exarrpl eV

2.0 15 Reegiion predugs ebritmieneof al kyI ene

polyamine with polyisobutenyl
(molecuiar weight of about

40 "~ 1000) succinic anhydride - : : 4.1
7 Basic magnesium petroleurri .
s . sulfonate _ 15 .
. Alkylated arylamine - : _ 0.7

' o Silicon anti-foam agent : - o 0.007

 Lubricating oil compositions above of the invention as illustrated above exhibit improved corrosion-
inhibiting, anti-wear and extreme pressure properties. The lubricating oil compositions of this invention
contain a sulfurized Diels-Alder adduct havmg a molar ratio of sulfur to adduct of less than 1:1 and have

good nitrile seal compatlblhty
50 -
Claims

1. A lubricating oil composition comprising a major amount.of an oil of lubricating viscosity and a
minor amount of an oil-soluble composition which comprises ' -
" 55 (A) at least one metal salt of at least one dithiocarbamic acid of the formula

Ry(RJN—CSSH | 0

. wherein R, and R, are each mdependently hydrocarbyl groups or together form polymethylene or alkyl- .
so substituted polymethylene groups in which the total number of carbon atoms in R, and R, is suffi csent to

render the metal salt oil-suluble, and
(B) at least one ail-soluble sulfurized D!els-AIder adduct of at least one dleneophlle w1th at Ieast one

aliphatic con;ugated diene, the sulfurized adduct comprising the reaction product of sulfur and the Diels-
Alder adduct in a mole ratio of less than about 1:1;

ss  -wherein the welght ratio of (A} to (B) is in the range of from about 1:10 to about 50:1 and further
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”

pol yanmi ne with pol ybutenyl (nolecul ar vei ght of about 1700 succinic-

anhydri de ) 1.4.Silicon anti-foam agent _
0.01 20 Exanple 10 M neral oil ' 90.4 Zinc
di amyl di t hi ocar banat e : EP 0 21129%6 r-(|)duct of Exanple IV
2.0 25 Exaﬁ;?,gc;t i on product of ethylene- polyamne with
pol yi sobut enyl (nol ecul ar wei ght of about (1000 succinic anhydride
4.1 Basi c magnesi u 'taf‘Eitl eum.iSQ : sul onat e
1.5 Siljcon anti - f odRTuEy#ifamPle 0. 007 Exanple 11 M neral
. oil Example 8 89.7 35 Zi nc
~di anyl di t hi ocar banagmeral Oil 2.0 Product o4 Exanple IV

2.0 Reaction producZinodin@ykithieaneamatm| yam ne wi t h. poByi sobut enyl (nol ecul ar
wei ght of “about 40 Productof Example V.~ 1000) succi ni ¢ afhydri de
4.1 Ba¥f ¢ magnesi um.pet ;ecg eum sul fonate o 1.5
Al kyl ated aryl am neMinegl oil 0.7 Silggen anti-foam agent
~0.007 45 Lubri'cati ngin@dibmpeinesibhin@ss above of the Bmvention as illustrated
above exhi bit i nproRreductotBxempioN- i nhibiting, anti-®8ar and extrene
pressur® propert | esReaginn greduet f atkylerg oi | conpositions of this invention
contain a sul furi 'zedpEiVI%T“ e Wity :?";b@.\‘a%g'ct having a nolar ratio of sulfur to
adduct of less than YTeARIREVES 4000 nitrile seal g@npatibility. 50 O ains
1. A lubricating oi kjisia'ErS-fdabi d98ntCONPri si ng a maj or oamount of -an oil of
lubricating viscosity and a m nor amount of an oil-soluble conposition
whieh conprises 55 Exampf@10at | east one netal salt of at |east one _
di t hi ocar bami ¢ aci dMgeral ﬁ'él farmyl a tLERR] wherein [erg?df and [err] are each
i ndependent |y hydr oﬁﬁ%&&}?}’éﬂmﬁ 28"t oget her form pglgymet hyl ene or al kyl -
60 substituted poly OH $Bductisf@tprné-N Whi ch the total number of carbon
atons in [err] and [ @blyaming withbbiviesbetenylt 0 render the netal salt
oi | -sul ubl e, and (B) (mole¢utsasveightnf abeut- sol ubl e sul furijzed Di el s- Al der adduct
of at least one di endi9hpyceinigephydade | east one al i phdtlic conjugated diene,
‘the sulfurized addubfSCHAIPTYT RE'YHE reacti on produgls of sul fur and the
Di el s- der adduct gjjiforfantiRddm sgaht 0. Of | ess than abawb71:1; 65 . wherein
the weight ratio of (A to (B) Is in the range of fromabout 1:10 to about
50:1 and- further 12&xamglP1®) 211 066 Bl wherein the | ubricating oil
conposi tion contai n¥neesilt han about 0.1% by wei ght 3gf phosphorus. 2. A
conposi®ion accordi mﬁg'ggg i 2%7%'&@ n [err] and [fr] are each
i ndependent |y al kyl gedciéit fettdfanb- al karyl or aral kyl groups. 3. A
conposi tion accor di NGgolyemine it pdiyidbitedyn [err] and [err] are al kyl groups -
contai ning at |east Zmomecdiwnvehtofabeut 4. A conposition according to any one
of the ®receding cl ai§eo) skrsinisiaphydrde net al "salt (A) %' of a pol yval ent
tal. 5.° A conposi Pﬁgﬁg:égfﬂf"ﬂip 8" any one of the qyeceding clains

ein the di enophigiafeddRidmifs an al pha, beta-ethyenically unsaturated

al'i phati c carboxyl i Giiieéd shtigsdnegencar boxylic acid amaohe7 halide, nitrile, 10

al dehydg, ketone or m xture thereof. . ) o .
' Lubricating oil compositions above of the invention as illustrated above exhibit improved corrosion-

inhibiting, anti-wear and extreme pressure properties. The lubricating oil compositions of this invention
‘contain a sulfurized Diels-Alder adduct having a molar ratio of sulfur to adduct of less than 1:1 and havg
good nitrile seal compatibility. _ :

)
Claims

1. A lubricating oil composition comprising a major amount of an oil of lubricating viscosity and a
minor amount of an oil-soluble composition which comprises ) .
55 (A) at least one metal salt of at least one dithiocarbamic acid of the formula

R(RJN—CSSH | m

o . - : or alkyl- -
wherein R, and R, are each independently hydrocarbyl groups or together for.m polymeth\_/lene ora
60 substituteé polymzethylene groups in which the total number of carbon atoms in R, and R; is sufficient to

render the metal sait oil-suluble, and _ . . -
(B) at least one oil-soluble sulfurized Diels-Alder adduct of at least one dieneophile with at least ane

aliphatic conjugated diene, the suifurized adduct comprising the reaction product of sulfur and the Diels-

Alder adduct in a mole ratio of less than about 1:1; .
wherein the weight ratio of (A) to (B} is in the range of from about 1:10 to about 50:1 and further

[
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-conposition according to claim5b5 wherein the dienophile contains at

FiS1one, but not nore than twe, --C(O err] groups wherein [err] is the

gsi due of a saturated al phatic al CEP)I 9%1Ys6 BfAbout 40 carbon atons. 7.

A ‘conposi tion according to any one o t%e precedi ng clainms wherein said

di eneophi | e M2 Redyricatisg oilsomegsition @ora@ihsjletsrthametbhamg% byweighttbf pisptorus.

copposi tion gega ﬁg% stgﬁ"ué‘is‘f9rdt5'ﬁé° M yenepindth a9 Repregagh ingensheantly sikv.Isecloalkyl, aryl,
p

. kdryl'o -groups. ~ :
al  phati c conj WAtk j : r ol RR] 25 wherein R to
[ekr] are ,eaathh.ndepenégﬁ%cgﬁgngﬁigiggﬁ%%ﬁﬁ ﬁ’%&?gbéerg%@yé%@ J,°°H§'f"6",g aéﬁﬁff)%)‘/‘,art“"
al kenyl , al keny# éxcpmpositidnoacsordicy ana@yy aueriohthe @bdeyih@ B, witbreit 6! adidi @It (A) is of a
phgnyl , and %\%’ﬁ}fl‘t eiglstituted with one to three substituents corresponding
tol R to [er riq,,‘, a{)ge:g:&‘mt:ﬁfaﬁ °:§g;grt %’P;’qi‘gea lf@::gﬁ“%’fq Girirgs whrseia therrdienpenile comprises an
[etr] are ,al HZh?ﬂ@k&Br@»B?%i s L E CURTHE PRV estet frPoYicRoid pnides palide, nitgle,
A £onposition &cAesmboaloi Scéimg B8 chinBHBielh th&dibdopAitdon
and R, [ er rvoan8(J)@R.rdroups cyhexaigm,, isnbbrpﬁacbeoﬂaIsmuh)%ra%géaiﬁjgéféﬁu%% '&%‘3’25{,‘22
al kyl . 10. At osition according to any one of the preceding clains
wherein the gi ;j,’g‘:‘:ﬁi;ﬁg;ﬁ‘g’%gg? 3ny gpg A e Prepeding tlaime hemio said dieoscppitesmen ester of
1, 3- but adi ene, g0k ¢ X% he ' I.tiopn according to, any . one
of. the pr ecedhﬁg:oﬁf:adgklﬂlge mfgg.ﬁé'i ﬁ{oﬁ{éo%‘#géhp 6%%865}?%%23.}6? ‘é’é‘%ﬁ'f‘ 5539%’59‘5“"’“93‘%" diene
' phpsphorodi thioate. 12. A conposition according to any one of the preéceding
claims containing substanti g{lly no phogZhorug3 13. A prgéess for the
preparati h of a lubricating 0N conpodition]which geffpri ses combining a _
majof anmount of an oil of |ubri T Gi2sto¢357=Lygh a ninor anount of 4dI)
oi | -sol ubl e conposition whi gh~40 conprises (A)- at | exst ®ne netal salt of '
at: |l east one dithiocarbamc acid of the fornula [ ERR] 4% wherein [err] and
[err] are2each independently hydrocarbyl groups or together form ¥
. pol ynet hyl enehengin Btk §t are sapbdtdeperidendiypelestecetrdny hediagen) Dy haloNaiktly, GlkefyQIkeRfidly,
nunber of cafPRINY.Y#ies 2o éW'%miagquigﬂig@snhssmlfaindiE_hnnvl tsobstierteliewithi loee ne tiake
salt ofl-suljj %%;ecf::%ﬁ gg?&%‘%fnbé}yc{i%,?ﬁoﬂ 20c 96 3 dgfinerl apoveend B aa S aediiviene
adduct ‘of zat ; e : " at 3 | phat.i.C..Coni t ed
di ene, the Siuaépumd&ﬁg\:sfﬁgﬁﬁg@ﬁ}ﬂmgié fm.eﬁneéﬁgggt %gﬁyagé%eg'ua@g "or - §U4nlf!3€a'§nea°h
the Diels- 50 Ad.cheroramldition accardingtolagy bed bfathe breb&siry ddias whbremltthel didne 18R} Idhe,
t he wei ght rigaprepegnet \d??m’eﬁe(@9.°f¢lse"ien1&-h@a#img@.aoﬁixturmradqout 1: 10 to about
50: 1 and furg &%E@\%'tg’égf;ﬁﬁ@' AP PRERERGING PreCRgSIUT T WhetPiR iR PReSRROrYSS Bresdnt s
about 0. 1% by wei 71ale) , tent rj _ - .
Schmi erol - ngieﬁﬁ.e?gusﬁga &Sﬁfgggggnﬁg &gi(ﬁgﬁ Qgﬂrr%%g?gg%a%nﬁoemme"? gusbsma'as"y no
mt Schm erm t 13lApredesssiot the prepelatioh 0ta lkibrisativey ol cbib pgERioR WRRH corhpriséd @Fhbining a major

Zusammenset nt ofedrc pib of bricating pcogitn wish emiporamouvie ol bh Silisaluble Rompasitien tvaiich
ei ner Di tHi FCAHE ngdur e der, EPLTEL, 59 i iocarbamio aci
R1( R2) N- CSSH al salt of at least one dithiocar a@mac‘dr?f ngforrgulaund R2 jeweils

unaBhdngi g Kohl enwasserstoffreste bedeRfigN-OgiszUsamren ei nen Pol ynet hyyen-
oder al kyl substituierten Polynethylenrest bilden, in demdie Gesantzahl der
Kohl enst off avhsrin RygntR. grecbaptDindapgndenthhitydratarbyledupk bembathelférospdieietiitene or alkyl-
nmdchen, und q ;&%deﬁ‘; qes I%’str"’.ééﬁhﬁh gleite8l uekersof geremateneinte gnd R, is sufficient to
Di el s- Al der ¢ 14430 ol 416 SifrlzUOTIPARDORcr ofbtliealtonle dienedphildwithat least o
BP0 211 00 GBlnIe oot a o A RO Rt S e donagitic i s e
geschwef ebt cAldel ddduct idasndReakié bfdespriaadibkit 1vion Schwef el und dem o
Di el s- Al der - Adwhereinithe weightratiobdf\) th dB)tininsthe camgevehirge rbaut 3:10 ttavabolit 50: Uehdifuther
wobei das GWIeE &9 Mbreting pikcampqsition coptging tsss than leaubf-t% by eicht giphasphorupi s
etwa 50: 1 | ira@htabdprachpbel ferner die Schm erol - Zusammenset zung weni ger al s
etwa 0,1 sew. zo P%spggéz Ent hal Ialtu 5 . Eg'nbzusamTF;;deK/an naclh Anslpérﬂuch‘ln -
1, in der R_ uhd fehmiejidubanmenashinggi gmAdskanki- , eifdy Clgosekd/| Mends Yleines Al 18" Yhni
oder Aral kylsl"'@gzg'.'%’é‘q%‘ﬂi"é ‘.’"d?.'"eZl?é'\&rﬂ_Mmetem_ar@l:ffSMemZu%ampﬁmbgéﬂg, weeldhe@hfaly ¥
und . R2 Al kyl resl e m tofiieelisain ormidestess sineriithiogaraminsane, der Formel |
Zusammensgt zung nach ei nem der vorang e sprlche, in der das

Met al | salsag (A) sines von lo einem nehrﬁ{?\gﬁr)‘%gses?%t all ist. 5. M
Zusanmenset ZugrgRiimd R, siveibnatdingipk g @BR Bre R ireétd Setel iR Bde AuShniifdn efRS Polymethyien-

. 'Di enophi | eioAerslkylsubstituierten Polymethylenrest bilden, in dem die Gesamtzah! der Kohlenstoffatome in R, und
R. ausreicht, das Metallsalz &ll5slich zu machen, und

65 (B) mindestens ein &il3sliches geschwefeltes Diels-Alder-Addukt von mindestens einem Dienophil mit
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ethyl gni.sch ungesattigten aI i phati schen Car bonsaureest er, Carbonsaureanid,
Hal ogerid, Nitril, Al dehyd, Keton’ oder sin Gem sch davon unfaft. 6.
Zusamenset zung nach Anspruch FEgpi ozﬁqrogesglix enophi | m ndest ens ei nen,

j edach ni cht rrehr als 15 zwei Reste der For mel -C(O OR, enthllt |n der R

der Restm"g gjtgn %%?'l! P?{?ﬁ o. ‘E%L cgw?f?'fe Asiakt g d“kt
Kohl ens IS rzg tu%eéO W % gljﬂer
Anspruc hﬁ"e sdhn" %J’ugﬁ"aﬂs 5 61 GU) n%/hﬁseb é;l;{h%n

Met hacr yl sa.tzu&mrsénsetﬂmgzhlaaaxmﬁﬂaet Irildieg RN zepew*eemrcbehanmrmgmwadm Aryl-,

Anspr uc hdkanyl-rpdeicralifdestabeqeliteni sche konj ugi erte ?0 Dien der Fornmel Rl
R2 3. Zusammensetzungmnqch Ansprqch 2, in der Rloundzg’{z Alkylreste mit mindestens 2 R

a:=c2 (o} atomen sind.

der R, bieﬁ’:e J,amme etzm na%laelraarngdwosrgré ?nd]g? {\%:ruche, QLJ ')"ﬁg‘f%gé gﬁ() eﬁxgg \’/on
Al koxy-, AblkaBythmensd@ung/Masie Btk Xdgr vorkmjeRéng¥n Andpyithe,,in Aaa m Dlenﬁbﬂﬁybnaéﬁ ag- ,
Di al ky| athyleoisgh iigessstigtenctigivatischen éarhodsalsee#mama&gb@reammﬂdngenuﬁt umﬂ, Nﬂehv&l
ent spr edigton oder girs Eemigghcdeven yopfa u edeut en,

pr, h night. mehr
W e vorst Pﬁésl@e er ormelﬂg )g‘é thglt rR este nesk“g gﬁ?%ﬁ%?gﬁgﬂghéﬁmucﬁ
mtei narﬁg{w H "3 €E

nach Anspr ﬂdﬂsﬁnmérﬂe&lﬂtb n% éHUih &r vMﬁéTdaér‘&ieﬁfAﬁﬂir&BﬁB ihestar$ pidnaph ein, EsBﬂ-vorR4
und 35 AedlvisiereedérMatimivisaurgiisy WAsser st of f ode Hal ogenat one oder

Ni eder al ky$rZusaremengetzing Inpelyeinerpder yergagehendse Apsprilgheditder drglinhatigshe k°nlU9'eﬁe
vorangetRAehFEREhr uche, in der das Dien. Piperylen, Isopren,

. Methyl i sopren, Chloropren, 1,3-Butadien oder sin Genisch davon ist. 11.
Zusamenset zung nach elgiem der vorm%gehn den Ansp B#he, in der der Phosphor
al s Phosphordit hi oat vor IW‘egt 40 ! & nset zung nach ei netrf '
.vor angehenden Anspruche, di CImweamT BﬁE‘Mn Phospor enthal t _
Verfahren zur Herstell q@g/ener Schmi er ol -Zusanmeng8t zar ng, unf assend das
Zusanmenbringen einer grdleren Menge eines Ils nmt Schmiermttel-Viskositit
mt ern ﬁ‘(%ﬁrﬁp RM?J"HB Ngl gfrnag*\gng l\}vgs@grst %&E%m&?ehglgg . /\V}%lxs?-bglklélrwcl-al t.
45 s0( Adix St&bsye! € 'lf. Qﬁﬁ- oder mit ein. bis drei

Di t hi oc aSubsttuensealdie R BRIR® EﬂE Nrrl€$ ylgruppen bedeuten, oder R, R?, R® und R® wie

(1) in d@rstimndjmmm sine wa fB‘smd Bablk\aergesgp déodudlien Wiz siairahdedr bu emmMMMm ode

zusam*rer?’eéﬁ nmet hyl en- so r aJ y ubst it UI erten Pol y enr est
bi1 deg f gl S ol i frioadeied
das I\/bt ar @z s g 55 én 4 dgLs ﬁhi!p?rﬂeh G&5en,
geSChV\BfMéth‘ﬁiSod}lrebﬁloAbdﬁITm n d&ﬂe:ﬁh@ l%&t MSn Eét nem D| eno

m ndest ens 1bi Zeamalenselzand Hedhe Rinkio N Qroparigelendine Anspridbe.i mdae g setivagtioe| die

Addukt d’é‘?f@éb'l"@ﬂ? Wegdukt von Schwefel und dem Di el s- Al der - Addukt in
Ff

ei nenf mensgzyng, pagh geé'fe"hl"%" vrngehenden, Apspriche, gdie \jig jegsentlighen keinen

%C ht SVen él Z%pﬁerg é)u uln‘r@c lln ITI Nnse SSen r
|50t undhatigiasiro i B RGY ciri g e Eﬁ%&%ﬁ%ﬁﬁﬁ“@%ﬁ% n'g“ i ﬁgﬁf

-% enseteurighatithe tﬂéamndl cat I ons 60 1. Une conposition d huile
I ubr i 15 ant Aéringsstersain Matalisalz yan pTindsstprscaingn Bidhiepathaminsiyse derfptmeel de vi scosite
| ubrifiante et "une fdible" quantltGHJg%C 05|t|on sol ubl e dans Imhwle' )
qui conprend: (A) _au noins un sel ? gque d'au noins Un acide.

di t hi ocanBéHR, MR, GvelisuraBiaRYi RohlBWdseer tbifrsetd bedeuten ode zusammen einen Polymethylen-
(1) 6% ddér ditylsubsiiidrtbn Polymethyléhredt bilddn, if'dem dieiRs@m24Hl daS®@hBistoftatsnd indiuehd e ’

Rl - et I@as'éfﬁlf-htcm&m"# . '@ndmﬂvnwg rou es h drocarb Ies ou forrrent

Con'l OI neﬂr'lr% stens m ia;ﬁ ngi as ea %jg:glu
2l kY] evon heofoi ond 'ﬂﬁ% e[n .£Ln mu

est Sk fwstRdas GeuichtevdRE &ﬁ.ev rﬂAﬁz@ (B)litalBareich Qélﬁetﬁ@ ulds) Setdéﬁﬁﬂ he gt Uhd WobeBfernar

(B) au ndie AshmisvSledisantrhensetkung weniger dl evs 0AIGR@i-% Fhosphbt enttditns | ' huil e, d' au

noi ns un_di enophil e avec au. noins un di bne ali phatique conjugue | " adduct

sul fure %ﬁ?ﬁ"’@ Mt le produit de r6action du soufre et de |'adduct de
Di el sz Al den, §RlBRpsd g,é%‘“ u&mﬂt@b&ﬁpangmht&% i3 pRpYideRRtelivhe helRAS visaane! | e

|'s 1 appOoubrifdAlE@EHn! fai ) copbsitfbn 38iubl@ diHsauBilehuetbtprana: 1: 10 a environ
50: 1 et en (Suumeitkamsel mqumd;deei'duanmmidb|dmhnoc§rdamudue dk tfvirfulant e renf er e

noins d' environ 0, 1% n poids de phosghore 2. Une conposition selon
la reyendication 1, dans |aquelle R @Y‘?&S*%ont chacun i ndependamme®t des

p
Z
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: upes al kyl e, cycl o-al kyI e, aryI e, aI karyl e ou aral kyle. 37 Une
npggftlon solon |l a revendi cati.on: 2 dans laquell-e R1 et R2 sont des
groupes al kyl e renfermant au nons deux atomes de carbons. 4. Une
donposi tion soI on | une quel conqueERe® 214,066i Bdt i ons prec6dentes, dans

pquel [ e le S RqLQ% é)actﬁlsEnd@@dnuémlqerundegﬁéré\lpeQCPIlld'l’dﬁrBﬂﬁs od" fdrment

e COWDOSIGL,.I, Q?qus l;ro sGQIRASI Bu BEITmEMYIETOsubaLIé Parsdelf By B dars desqualsiles
elle |gg beeneda @mmﬁbﬂﬁb dens Bsétd; est safbsaljtap@arebwyIelqu'eet@!|'qUﬁﬁa'PP'qGE"5
3 pha bet ahbitehgt! 6ni quenent |nsature un am de de car hoxy én&k hilet0ec

bl ogenus e, utB) AW moink en addyctauiEh deRielsyide A ibedi 4
ne COWDOSIT‘P ﬁkde:'s?;ﬁ,\,f% ﬁ"ﬁfﬁt ?ﬁ‘é%ﬂ% Zgia lﬁ% e d| enoph|| > ¢
nferne ad® ﬂl ,se| sort] a§(Alp (85 estl @arid ®1plage gtV e 3: 10 E¢rjrois0:1 et@angutre

squel s R 4aR$ e‘ﬂe laSo b@tl dhﬂillaiuﬁtﬁiﬂnteabnfp)h&tmquﬂsd gwiren &1% ppetd %gore
ehnvi r ond0  apaImeomscstionisensia révendifation ?qUP'J:PrFI bﬁ‘zdﬂntlch?m%"\défgﬂa gt des

des revendlgratnes)ai!svlplcmt%iib‘l*ﬁt aryle, Q! Brieedaaf

LaCI de acr cemP?FﬁPa r;g@gn lcgtlor?ﬁgané la uel%%g FFI,L,&@ &tblr&ﬁ:ﬁiélgylljégl rgon qa!ue

ST evend' %I'u&%lchﬁ%\g@e& @evleﬁildih@ﬁq:r&ﬁdaitesphaisnmwlle le sel
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