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an alkali nmetal sulfide in the presence of ‘free sulfur in a nole ratio of
noless than 2: 1 In an alcohol -water solvent, and (3) reacting that 10
product vvrth an inorganic base. This procedure is described in U S. Patent

3 471 Mbdialkanpic aGWBES'-dh ss:b@moniae bu!énoki fantahtkt @it heSandid heidk) Of the dieaeckuffides, a specific
[ ncor’p SH" s di §cu35| on of thi s rocedusrite f or asent

resen
pr epar "ﬁ{r ﬁﬁﬁ %@% % et %%‘ﬁgﬁmm
Ceser a Mefn§ fbd? of %Fet& n @idFE &h

exanpl g to bsl adantezt Ime ropyl ene butyI ene, |sobuty ene arry ene, etc.
Briefly, injopet rodenet &N (D rreastingi @mmmum with o Btgchrqrmbct 0

I rggmg,}?&m BEATE D LR

about @8. Patei@(3C471 RO4t ham&eﬁmadp@a:ﬁoby teferenpe @ WG Ldi fhis! grécediire for IpEepanng
r eact edbifyrzed, olgfins i hej sulfusized] olefins thue petiiced sﬁaderalm mldeﬂrdeapcmd:omﬂsfinm aﬁbhez

mxtur® & ms And °‘ | °- eﬁ"
of,ssulirr@“ M P g O ot
first maﬁoohas sﬁbomi prbd ste]a r e@Smtﬂ ﬁlme&U rypaﬁ.u ufidd) Tand

step rp iThed enixture- m totahom 2ecmoles off thp retal lmegd:manmt difesuprremnme
U%Pbﬂﬁsftﬁt\ﬁen is ulh@vér"r shgit b3 rmples j of rmstal

of an dﬁ@ °f P? ( ¥ n |
oy fa’%ﬁ%.iéﬁﬁ% 3@@3 b ﬂ;‘b" %ﬁﬁs@?ﬂ?‘ﬁed
0| Efl np lfd?i% Slbfid Swhich Ogohtal & 'With @n i¢'base in a
I gawater solatioh. ARaliametslt Igtroxidal such @8 sodmwaidrox.aemy b B \U8édD Thel Peattion s Suhtired] iubtim
xg’g% wmgﬁegducmsmm % apd ﬂ!somcllmtdmmm att Under orbfluy icongitionsfort ®nt
| s‘,sred d ,tp, e reactL 4 cond at underberefl ux
BRIt oy i LA ol Bt S S m s b
sul f ur gumaél irDihE fpredéncuMiof Shaﬁ?ﬁ fb!ﬁﬂ by tefoval 6! Wrﬁﬁimﬁl rBcRdusé % Pfebaring
[ nvent;gr‘r’izq? mnbrgh enparseldl lbyhet h@sanemuntmnnsl@dmg%n;‘? ie reaxemos rése, trexg
pr ssu 3‘6 j nere, e T Pﬂ leepHﬁ n I'IZ
It ) o et e P e e tﬁ’%marg
mat eri al the diéhhié chihpdGridd Whigh fvray bb 's@tfaAdel DY tiildnbthdd! &h8 LsOITIRS bdnpSsitns/\bY tAIL) indéne
usef ul tiannaré idigerger inSratute. iThayceohiaio rat ileastCade iafitie double Honds. which tisc ddfinell dsOd nbb&tomdtibie
di_scl odauble-bend: \that i, dng deanecting tvoy @linhatisr caron] atpynsy iof Be broedestf epnse, tthe dlefilcmpyr b6 on
0%t he989P Py 8 foBRaf useful " sul furized 30 conposi tions. An optional '
final RteE-¢R%Pri bed in this patent "is the renoval of active sulfur by,mor
exanpl e, -treatnent with an alkali netal sulfi | de ~The ol efi ni c conmpounds

whi ch mye-:bucrsarmua? Fand§* s hidsogem bhancbrganid eralhthe cmzedrrmumi s
i #fen- 2% bydrpoen-maycbe; safisfigd; by such gtoves asc (s ﬁ°<a ~PRNED2, GQOM. -CN,
doubl & 3 Uyt RGN, R Wateliftod! Ut GbRARKY aikeftor! Sbsyif3E
connecdin Guﬁmp%gﬁ?ww&&% oty i B o sr'tg.w%lrﬁ kyw&s;e:?ﬁem@ &@TupMo
may be 12cad:e iatome] mteh;e forrrula [err] wherein each of [err , and

[ e#rTi sMy halmt ohn .Group iRz rleegl sodiume petassium, basium,rcaickie);
above fo d’fbﬁ drogen may be satisfied by such groups as
[err] - larwof @paﬁw@ﬁé]carb&. agiependent |y hydrogen,

al kyl , ahkyemquf Fa.rn? R’Sa:bst‘l Kylbriet GrCsubstitued \elikylerie grukpsiolméed
arsgl | mncbm»ummw bom any two [err] grou S can be al kyI ene or

substitu res 8‘5&
f Or MEd gy Aerere 503
or 11, wCdelbt noXebrriam ORdwel a &brtain sub-

cldsor o;tmbnu rsoch arkelnodoﬂqehydoran alls)rgmnuMBrgd |su|tahmtm Thel $elaction At sulablarsubsﬁtyenbrs
subst i withictie gkil, pf the gt or ohy W’MWQ’QW@PM%FM of M
one (BB e A e e
i.e. theyrdolfinic uhd fs &QﬂiPQHD WRoh &3 A YeiisCltiich 18 hbtChyBrBen! i SndfendeRfy syl
SUDSt | lkenit b andl) or [JessSaftlrs) tel éwé@d'ldmlsﬂﬁslm&l greupC Moleldfiricosnd cdiclefitic Badipodrds, Npattituy
criticlety mﬁ¢mz1mwaMb y egmioat afongolefnic h!ﬂ 8ii Mlls ttnse@anpqyedsnade

CoPa! e b Tt o %&&%@?ﬁ”ﬁ“ﬁ% ) o s

enpl oyed are not contenplated Fbmever certain sub- 55 stituents such

as keto or al dehydo can desirably undergo sul furization. The sel ection of

suitabl e substituents is within the skill of the art or may be established
t hrough routine testing. Typical of such substituents include any of the
above-listed noieties as well as hydroxy, anidine, anmino, sulfonyl,

sul finyl, sulfonate, nitro, phosphate, phosphite, alkali metal nercaptij

aIkenyI

. N o Y, I L T e 1 o A a

or aryl, or (less



65 - Isobutene propyl ene ancF He"l’ 68?%195 trimers and tetraners, and
m xtures %t hereof are especially preferred 8 EP 0 216 909 Bl [err]
compounds. O these conpounds, isobutylene and diisobutylene are

par t i Gl bompdaik. rabh&ﬁs&eum.%&%&%&;ggw I8Y an.qmp EUGB%IL | ekt by

hi gh el fanaitalsiiyindi the PaiticOIRATNIGH SulhBén Gvhidh Qambe

Conmer ciCammeroielr mit!;;;)bf edfirf and hydrdgen ysifi eno nmhally mﬂox;g\:mump of this eatltmi':zﬂtmrtb he
pur po PUg mai'g *‘“@tz | Jhugsepmmersiak d
t here '@E%EQ&’ W‘P%ﬁ g'amgc & this @&m@h [for use ac-

di | sobut 15018 eI GAY pyRroBud? p& SRR MY cbiRurldSReTRbdpciell WBouRd -tgl S
m Xt U rgeani-sonosht catialt {1ed 1.5 OiiolddS'EheWefM Irihigeark Gbdull ©.5D 2.6 Grain-atomscantl iabsut 0Bhe
am)unt1§5(ﬂ°'°§uw%d\ hgtdreﬂgt!m redctante prerinfttoduced ablﬂ!ﬂlﬂ 10| provicie rthese) rangesr
respe forgn 'rm E"B\‘n?' %8 but 2"5‘ H“Q‘P‘ a"%%“s‘s
pref erg, ”ﬁé‘f;es
respeat uv&byuchlmhata‘gb.map% bﬂi]ﬁad t e react ant s ar [ nt ro ced evel's

t 0 pr oviTte temipersierer rangy g8 which the cagifurizatiort featiouis camield owlrig mtallysabﬂemat-lasore 'mehey

may b foge Et'ba‘ﬁ ?@'Q;mﬂhm 12/ sS180°4 being cespagially ssuitablee
SR (R O SR
the I Qgdet plESUNE nfgggl é nt

CoNpo wedsystes, hydum rél cand r'tie 0r6 o 1N feddtdnls @i Mﬁiﬂncﬁi!(}ﬁhyt\hiyt
t he d@smé@mm@fﬂ@rMJ ned The te erature ran e in WhICh the

sul f\ug ,"‘ e us r?érsa'M '“"““’eh
pr ef eryh Gl s it mé&’.g e =14 e g e
The 1 @hsrid mmson- uct ed under superat nmosp er| c ressure |s rray

and usudhé prefesredi Dagkr materisisc Thése anay uehmrmbsshtsemwmntau rsadiliny hy

devel We%m uﬁ;q e imosictes 9’%@ “*’%ﬁ"};
appl i }
depen {%i“ i) b hea rn°a°¥:!haﬁ“ en sy %he

r eact ietidipropyiaaine) Nrpmnyleadﬁatﬂm umwthyﬁmﬁw en-toiliidiiid Bnd 2,3-RylidiY. snsandefmrad wet s
and i tteropygfic \apings glgh |angyrtolmecummltdmezmm pxntdrne and qustdfnee uent | y
advant ado® Pasic satgiysis; ingludg-amena

the r o, dethyiaming Chidthylaf ar:m-

Usgf U|n-d&QHﬁnM M b @mikBd Gdn! b ased ras uper
Fitrol",T Mmeﬁmwbmmana!aussz gbna’altyydbpmasmhoencutdmm welght:loti&h,e wdc com-
phospW@Ws'ﬂsmﬂg%i iggs] %;l‘pgﬁ e aMPW 0 mple pempl@ (pf olefin .
cat al § |c o§ 2t £6heS lr&o% auch

s%ﬁ%&fﬁ"ﬁ‘ Vel 'f'faeumo %m '@‘n SLE it gl e
baSI C tie2 bidfinié Séofpoun@. vmweﬁnsaad@eofrw&errqgeaw Iﬁlﬂn&:ﬁ?ﬁbﬂtyﬁesaﬂ muon
am ngwt mm:isu mbuwa%tlyg;‘mr rtasbsttqn@nll

S l"@ﬂ‘ﬁdt HSUGRY | AT 98

or45t h&l¥ |¢ 4 %& %ﬂg‘ %Wm de
ari?] | e ititle WAy o yl%&"daa o ga@mtmdemmw@tlw

am i nem&i—WMrdlwprpgdramm @tsh \[Thé cduydecot i tivee

m t ol réagtioncis brg Wedubyemowrm MMWMM@WCWMM bsugon as
Py ol .gp =y § ’. ool aSi-Se WMJQF
prefer erhoved. Bohing (iiaberidld Will
terti Gl wypb oV readhrti-Gaed @d the. raason WABEHR Vanio e ieerk )ﬁ!househ
radi cahizh ﬂﬁeplmmpmluctvb mhmswﬁdthmcb saseaammmm considerations, recy-
di net pscof reqcianis tand byiprpdvets, and | '0%!&639‘? ﬁ’ "Vt M@We

- - [ . * iy ies ) d

Y! dnlad atibiald B5ch Castha Gﬁﬁuccaan\pmawdw eam%u.mm otk TirRfaed f
anmoni nlercaPifing2dlid Hidho! , SspRcidly whén e staltivg blefinngohtains Bbs thacsl caorsiovas, ahd yinder
about mmmmmm‘pmvmg;pmtmmnem barcehot B S biciweight ot mhoa@ea of

{Hi8 prrastesial.cersapiens mod @‘w ﬁ"‘“@ﬁ dspeiinteg gl
Tesé 'viibtie” ota F Nchviiquéy s distilation 8t
@Amsar serunrmmaswﬁsugeu Ined. gasl

cat al ysuth 8¢ nitSgen udtdguem;t m&mro aruesmmmemﬁrezhﬁd . Larg@bogin t ghs rohromnategraphy
hefei rmst anwisculdf distilation mey also bacusefl. when present, is usually about 1 - 25 %
by weight of the olefinic conpound. The presence of water is, however, not

- essential and when certain types of reaction equipnent are used it may be

a]yantageous to conduct the reaction unger substantially anhydrous o
idi ti ons. The nethod is usually carried out in the absence of solvents ;@V
di | uent s other than water. However, it may sonetines be desirable to:
b inert, normally I|qU|d organi c diluent in the reaction.
be apparent to those

The 45
skilled in _the art

The t|rre reqwred for t ere

Y M I



50 Fol l owi ng the preparatio f rized m xture by the
procedure descri bed herei nabove, ﬁboséﬁlsﬁg étjj all low boiling nmaterials

are enoved. The nature of those low boiling materials will vary accord| ng
to the anount and type of reactants used and the rection conditions.
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reached at about- 30 [err] during this heat-up. Prior to reaching the
peak reaction tenperature, the pressure starts to decrease and con- tinues
to decrease steadily as the gaseous reamwtants are consuned. After about 10
hours at a reaction tenperature of about 182C the pressure is 310 - 340. .
pSI g and t he rate of . pressure change is about 5:-.10 psrg ‘per hour The__.. -
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42.5 % sul fur. 40 Exanple B-2 Sul ur %6951 arts) are charged to a realct or
simlar to the one described in 1 The sulfur is heated to [err]
and-the reactor is sealed and evacuat ed. Hydrogen sulfide (72 parts) are
added sl owly to the reactor over a period of 45 about 4.5 hours.
Thergaf,t 6 parts of the catal yst n- butylamne is added to_the reactor
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10 parts of hydrogen sulfide in such a manner that the rates of addition of
i sob@ssckient and hydrogen sul fide are such as to maintain 10 % nol ar excess
of hydrogen sulfide until all the hydrogen sulfide is added. The addition
of the remui nder of i soByityl ene is continued until the entire 157 parts are
added, ggec tur |nt ained in the range 50 of between [err]
téro {fﬁ fFf c1 ng, a | tions and reactions with occasional cooling
bei ng necessary. The edt %n is held for 5 hours at [err] then unreacted
hydr ogen sul fide and 1 | ene are vented to a recovery systemuntil the
pressure in the vessel i/f reduced to atnospheric. Separation of |ow boiling
materials fromthe reaction crude |Is acconplished by nitrogen bl ow ng,
then vacuum stripping. The residue is then filtered. The filtrate is the
desi Rea¢tlan2 - furized conpositi.on containing 47 % sulfur by weight. 55

In anot her preferred enbodi ment, the sul furized organi c conpound (conponent
(B) is der| ved from a p t| cu- lar type of cyclic or bicyclic olefin which

is a % of\?:t:r | east one dienophile with at |east one
al i phé IC conj uga ed gl e he sul furi zed. Di al s- Al der adducts can be
prepared by reacting yari ou sul furizing agents with the Di as-Al der adducts

described nore full y ow. Preferably, the sulfurtzing agent is sulfur.
The Diel s- Al der adducts &xe a wel | -known, art-recogni zed cl ass of conpounds
pr epar ed by the d| ene sy n- ‘t hesi s or Di al s- Ai der reaction. A sunmary
of tﬂ'{ng §'§:; i“gef % PROcdqusts ibigmere Hepd {p garting

SsS ﬁg: i m%@,g 63
?’I Amm en ogg‘f rans1l'3aqte nto tIl e gIl U%g y Lkorl\%éﬁ%e?fjt%s
A S. Oni schenko, Diene Synthesis, Dani el. Davey and Co., Inc., 1964.)
Thi's nmogogr aph:ranch'r ef ergnces ci ted ther ein are incorporat ed by ref er ence
%lto the\p s"pemcf/l cation. 65 Basically, the diene synth

el s- ?I/d ~ réacti'on) Ygvol ves the reaction of at |east one conj ugat e
d| ene, EP 0 216 909 Bl [err] with at | east one et hyl enicall y or
acetylenically urksat ur at ed co ound : er or -C=C-, these lat- te

Comm%{%% %Z%%ml d@ﬁsa& 8n mﬁ?mg%%%ﬂ toare

usedfas aJihginéiuding themit@gendatom. sferablhaot ofetbanaireeet thefR ‘tahwes alefother md\ydrogen and
D’§(el ecne -?ﬁwmnsmrgm V@M fieng willingt exceed 2 'b
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al koxcpsCam, GHaGHKb ¢(0)1I-.Ik®(@)+.6k§t. mamu y G Gipengierienisoprang, hpnme. °h'°-
d? al mmanfb tsempﬁmWP Scf“s

corres e;,esof1

adj afa &0135%&% 8| Ie-meus%
[ err Jstitcedl thds ol Itses@ Sorapotrids tﬁeeuwria mnbsger r] are aI k I ene gr oups

j &i neth\o ondnbi!es tsaitable rforngacting: withdthe (pbevie edienpsg. Po@@hmat%ﬂwc'spﬁeé amms%"

t han Y P femila; or i abl es are ot her than hydrogen and at | east one |s

hydrogen. Normally the total carbon content of the diene will not exceed
20. lp_one.prefigrred aspect of 5  the invention, adducts are used where
[arr] aﬁg_Eﬁfa}e bot h hydrogen and at | east one of the remaining R |
variagkés i s al,so hydrogen. Preferably, the carbon content .of these RM
vagri aol es when ot her than hydrogen is 7 or less. in this nost preferred
cass, those dienes where [err] and [err] are hydrogen, chloro, or |ower
alkyl- are especially useful. Specific exanples of the R variabl es include
thg follow ng groups: nethyl, ethyl, phenyl, HOOC-, N=C-, [err] [err] O,
Brg tert-butyl, [err] tolyl, etc. Piperylene, isoprene, nethylisoprene,
o- 10 roprene, and 1,3-butadiene 43r e anong the preferred dienes for .
ki n preparing the D aIs Al der addudfs. I'n addition to these Iinear
1, geonj ugat ed di enes, cyclic dienes are also useful as reactants in the




of the D els-Al der adducts. Exanpl clic dienes are the

cycl opent adi enes, ful venes, 1, 3- cy?gﬁi%ge%gige%gs 1, 3-cycl ohept adl enes,
1,3, p-cycl oheptatri enes, cyclooctatetraene, and 1, 3, 5-cyclononatrienes.
Various sub- stituted derivatives of these conpounds enter into the diene

S ESI £
fg?%bt he ﬂ'vﬁﬂﬂl “%mmﬁgggﬂ gﬁmgggﬁé %Wor mu e‘ferr
EP 0 216 QQQ&emwmdibﬁoahnb’s imrmsblmremra tedse o b tha K tviriablBd \saseleated domi the

For mul a
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vari abl ethard %0 wd;oa dad e‘ae;om the class of el ect ron acceptl ng groups such as
for cy¥Eheo hydmatrbyb mrm asd&mmhgrw cuhattien ly celiclr oy @pam)earboss and

n% I of l foll itroalkenes, e.g., 1-
”*"’“%‘ ’”%;%;a ‘”Zaﬁi*ﬁ” "?ww o A
s
hydroc artwl SR mmate¥ aﬁe ”ﬁaﬁ Podymethatriidtel di-(n-
gr ougs albutyl)imaibe hnibieate) bnnde. mﬂhsﬁlomttile yiene, Usrdeihlgc

t he TRy dr dcach eta-gihyie t"@!ﬂ rﬂe'&ﬁtb i®@ Sp 319 tﬂc'ﬂm‘hl'w
(han 10 EAE W ;g%!: pLadythipiyi
subst it uenome préf o e ro %Etr'ib? mssawcwaaédne\é igh

to 10 caCm)oR, ﬁerprlmssnhatewa aa sdirated. IpBatic Qlco lemppbl&bem Qr carboh @atoms; e.g., for

f ol IRBwi mpl¢ taf drabtikeneck is ca hyd@amloxvmudbat oarbosthoxy, carbobutoxy, etc., the aliphatic alcohol
- ERERRREE E e

4- BtNOX Y giehnylbhé GyioH Weikyiene amh SIRoDREL L
car boxy| especily PreRmécE tisss 6. djenop tﬁa‘neﬁo aﬂdar&blﬁﬂ‘lﬁlllrﬁt lmb)-o-n., groups and the

al ky?FacrmnlmsK(Vﬂriables will| bie yHyd

but y| net ien |th '°'ﬁ| t one of the K vari-
butyl) - )6-, %ig'l{z?i%% & E,&LB@ E ?\’a& afjnw’r‘ Phiy, HO=C-,
bet a- ni t r Ot adBGHE 10 BT :Jraaﬁa. fifeé afp useful FacbtyiGnicaly/ d‘|saturated |
aI pm bdﬁapmtmydeumscpﬂiglalmwa,t mylenynﬂ&etophaﬁmpylemmlhmnyl propenyletbyngiketarie, s propiolic -

y ? gmﬁe achy Wdl 2, P"O'mmﬂd@mm?ﬂfﬁaw I%?M@I@dmxv"c acid, the dimethy!
N- dodecy
R R T T e i

pyr rsal i dauﬁead e&cuda(ecb t Middeid iakty dndE)nuaetm ol éribglirigd, axhBrombleic anhydride),
di enophi thisclags of m&emhmlasa iare limited dnacammereial ussfuinessoduentortheirt kmitad ayqilabiily aod other

of up 1 3?%5}55%5 .,,“g!* i S bS] S o 6 o Ul Y

carh@hydrocaﬁbyloxy such as carboet hoxy, carbobutoxy, etc., the aliphatic
al cohol from whi QLéJ I s derived can be a nono or polyhydric al coho

such as alkyleneghy y al kanol s, am noaka- .nol s, al koxysubstituted

al kanol sk &t fanol , §bh y ethanol, propanol, beta-diethylam noethanol,
dodeggy! al co olﬁ<ﬂ ene glycol, tripropylene glycol, tetrabutylene

gl ycoi , REYaﬁuL: gpﬁhngg, i sooctyl al cohol, and the like. In this
espeC|aIIy prq/HE ed cl"ass of dienophiles, not nore than two K variables
will be [errB‘groupR‘and the 25 remai ning K variables will be hydrogen
or lgwer alkyl, e.g., nmethyl, ethyl, propyl, isopropyl, and the Iike.
SpeC|f|cuﬂxaanes of dlenophlles of the type discussed above are those
wherein at |east one of the Kvari- ables is one of the follow ng groups:Vi)
hydr ogen, met hyl, ethyl phenyl, HOOC-, HC(O-, [err] HC=C, [err]

alp pyrldyﬁk\[er]ﬂ , Br, propyl iso-butyl, etc. In addition to the

et hyl'enically u ur Kkd dlenophlles there are many useful acetylenically
Lnsaturaheé- Qéi)hlles such as propiol al dehyde, met hyl et hynyl ket one,
propylethynyl etpne penylethynylketone propiolic acid, propiolic acid
nitril e, peth prom(nffe tetrolic acid, propargylal dehyde,
aceté*enedlcarbﬂé SeKid, the dlnethyl ester of acetyl enedi carboxylic
acid, dibenz kécé$¥*ene and the Iike. Cyclic dienophiles include

dycl opent enedi one, coumarin, 3-cyanocounarin, dimethyl naleic anhydride,
E,6-ﬁp- donet hyl ene- cycl ohexenedi carboxylic acid, etc. Wth the exception
af tTe unsaturated di carboxylic anhydrides 35 derived fromlinear

di carboxylic acids (e.g., maleic anhydride, nethyl maleic anhydride,

chl oraomal ei ¢ anhydride), this class of cyclic dienophiles are limted in
comrerci al usefulness due to their Iimtet® availability and other economc
considerations. The reaction products of these dienes and di enophil es
correspond to the general formulae [err] 50 and [err] 65 12.




EP21 6909.Bl1-. wherein R through [err] and K through [err] are as defr ned.’
hereinbefore. If the di enophil e m)EGtomsthg into the reactionis -
acet.yl enr c rather than ethylenic, two of the K variables, one from each
carbon,  form anot her carbon-to-carbon doubl e bond. Were the di ene and/ or
t he d enophr le is |tself cycl I c, the adduct obviously will be bicyclic,
triy ereins B through 8° and dhreugb i Biefab delinéaieinbetére. MakeodienaphilSmpiay eritenﬁgmmuheoenctfbn
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et hyg eni c nkage It is possible for additional diene to react if present
in the reaction m xture. The adducts and processes of preparing the adducts
are furﬁ"é?'"’e"xerrplrfred by the foll owi ng exanples. 35 Exanple 1 A m xture
conprising 400 parts of toluene and 66.7 parts of alum numchloride is
chajged to a two-1jPer flaskofitted with a stirrer, nitrogen inlet tube,
and a set<Cd=Ca+ ppd_di Ooxi -c@ol ed reflux condenser. A second m xture
conpri sing 640 ﬂ)arﬁoébo es) of butyl acrytate and 240.8 parts of
toluene is addeGH{-:Q t he urry while maintaining the tenperature
withy n the range o\“ -/Yer¥] over a 025 hour period. Thereafter, 313
parts (5.8 nol es) of but adi etve is added to the slurry over a 2. 75-hour
period while maintaining the tenperature of the reaction nmass at [err] by
means o&?g(t ernal cooling. The reaction mass is blown with nitrogen for
abo $br and then transferred to a four-liter separatory funnel and
washed with a solution of 150 parts of -concentrated hydrochloric acid in
1100—pgart s éﬂf wat er . Thereaft{r, t he 45 product- i s subjected to two
addrtron v@ber vvas\chi ngs _ugi/ 000 parts of water for each wash. The
(refact [ 19 prroqpct..r S lpuizseégent ly distilled to renove unreacted butyl
acryl at Iuenec The i|du of- this first distillation step is
subjected to further\distilla ¢on at a pressure of 9 - 10 mllimeters of
mer cury whereupon 785 parts ofl the desired product is collected over the
te erature of [err] 50 Exanple 2 The adduct of isoprene and acrylonitrile

1Dt o e B 0 S LB A0

aut ocl av emmlrdacbearruaidcaus aadmpa@g i adbitictsharel mmhatexendlmm Itive- folidving eikantiptes.
wrthr n the range of 130 - [err] The autoclave is vented and the contents
dec¥nt e h'hﬁreby produci ng 240 parts of a light yellow liquid. This liquid
i s shippe PR a tenperature of 90C and a pressure of 10 mlinmeters of

Mer cur yA hwcedw»pm laob gaps biitGlucre Bridre8 % phrtsChf bitmipind chibriBe .asnatdaemraa%-ﬁ&maskﬁmarm&a e
3 60 Usa stiyer, ioletuher and @fsoli@carhqn @xiﬂwot[zg rofis _rcbmlemm Asepndynigyre tohiprigieg 640 pats
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met hy: ﬁﬁrfaydnahﬁshwwuh alsofutishiof €50 pb eqmnﬂmyabanoﬂzhﬁdguedroo parts dEwate C¥heregfter, the

aut 4sc| anredugtjesubjectedty madﬂmmlwa[mmhlnbwsrmommsofm fop eaghl wesh. mwm réaction -
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reacting 745 parts of isoprene with 1095 parts of nethyl nethacrylate I n
t hesgpresence of 5.4 parts of hydroquinone in the rocking autoclave

fol | owi Bmpe2 procedure of Exanple 2 above. 1490 parts of the adduct is

recover &l aadidt of isoprird Hhl Scrflonitrile is prepared by mixing 136 parts of isoprene, 106 parts of scrylonitrile, and 0.5

, parts of hydroquinone (polymerization inhibitor) in a rocking autoclave and thereafter heating for 16 hours at a tempera-

§5  ture within the range of 130 - 140°C. The autoclave is vented and the contents decanted thereby producing 240 parts of

' a light yellow liquid. This liquid is stripped at a temperature of 90°C and a pressure of 10 millimeters of mercury thereby
yielding the desired liquid product as the residue.

Example 3

Using the procedure of Example 2, 136 parts of isoprene, 172 parts of methyl acrylate, and 0.9 part of hydroquinone
are converted to the isoprenemethyl acrylate adduct.

l%gai@tgni@qqe temperature
M ol o §
5 dRdrliter %armw .




The adduct of butadi ene and di but EP 0/2188098.B810 parts) is prepared by
reacting 915 parts of dibutyl naleate, 216 parts of 1iquified butadiene,
and-3.4 parts of hydroqui none i'n thée rocking autoclave according to the
technl‘gue of Exanple 2. 20

2 Exanpfe@PiP4A reaction nixture conprising 378 parts of butadiene, 778 parts

L, st s sl i s e

tespersdqumdbéanfeaendstr[pﬂsdry]eldi35237pa ours. After venti ng
decanting, and stripping the reaction mass, 75 parts of the desi red adduct
are 2 obt alsned Exanpl e 8 30
3 Fol | ow Hg the technique of Exanple 2, 270 parts of liquified butadiene,
1060 potietaBdufof ls6isaéhe G meyl dibtibbilate Mprbpsred i rhabing rad pars SHHIHrBRWRn 368 phRIF &R | N
t he r owkthacyylateun the prasescedf 54 parp Rydatuiiose i fthe kating autaeiave] following e a:uéed-.lp:&o fBdhsle -
Af ter HEROUMT9Agemetthe pddughjsirergvered1 36 parts of the adduct are recovered. 35
3 Exanple 9 Followi ng the same general procedure of Exanple 1, 132 parts (2
nmakes) Bamp¥c| opent adi ene, 256 parts (2 noles) of butyl acrylate, and 12.8
parts of alum numchloride are reacted to produce the desired adduct. The
but yI gg?@mq& bigasienaland dibutyltmaleate (B0 panis) is bremared dhe réactiag 915 parts ohdioleytimbleats 216 parts
two- | | ‘P4 brtagieps. a4 RAMs 9f hidrqapinaap indhedocking autpelavaaseseding d&a the tpgtiniage of Example®- t he
4 gpeaction mass to a tenperature within the range of 59 - [err] the
cycl oppampiizene i s added to the flask over a 0.5-hour period. Thereafter
the.reaction mass |Is heated for about 7.5 hours at a terrperature of 95 -
[erk (ﬁ% g%%g % g& Taartagl w;?eﬁr&ﬁmw htwbmomong ofgtzgéqum%‘?dé
a 1 gﬂg%ﬁ |
d?gcarmedThereafter E t' (ﬁ’ % %’ }e;n%ggare a ded P%’S%;%‘{Sﬁ ar‘retatss
and the benzene solution is 45 [err] with 300 parts of vvater and t he
aqueotgng‘?ase renoved. The benzene is renpved by distillation and the 4
|Pi’pped at 0.2 parts of mercury to recover the adduct as a
it | #olidwing tieBdHRGR of xsfbie 20 b0 Quhd Wi 1ulbSa uBRIZY, G088 piis A az&e « BARYFt
ou

of but hythoguinenecdiélreadiddyih T rodKkingkRtotisve Rf £fRMpeREkurs! 61 18¢)- im r decanting
r eact cand strighing, 113&nedtsipf|the atiduct are recovered.

5 e-hundred thirty-nine parts (1 mole) of the adduct of butadiene and
hyIE,a;;, ¥gate is transesterfied with 158 parts (1 nole) of decyl alcohol.
The react ants are added to a reaction flask and 3 parts of sodi um net hoxi de

ar e ackbimving Birecsama fgbreeral prbdedure efcExhrnglé11, BX bas €2 inSles) OFdyEishemidiene, [ 286TP@1s A2 MbIBs) Gf

;g%ﬂv‘ afep And;12 eﬂﬂméj ﬂbl’"‘"ﬁ W%ammwfeawweﬁ??@s@d a@utﬁol’hee;hge etdand th
X ﬂr
e m&‘mﬁw&& F e R e
washi rvgashetiwith p astition tatnlh § WO HArtsdt WalCkhe cériti@ed hydfRAcHIGNS Bcid dnd HHe' qid @y

at 150v& lardc;eqrd 1 Bhersaiten 1500 pu@ts phibenzene fireraddedUi she réactitarmiast) amsithe béraenst spintivel usc t

325 pausipraee [egoyada e, bempancsiq remRyect by distlipierand the
éresﬁ?é@mw L %8“’?'2&6%°y§5 dﬁgs‘bdoﬁ aée of the product boiling in

the range of 130 - [err] at a pressure of 0.45 to 0.6 parts of nercury. 65
14 ExPmple206 909 Bl Exanple 12 The general procedure of Exanple 1 is

r 8peat except that nly 270 parts §5 nol es) of butadiene is included in
t he r%ﬂ ple 2, the1addugt of bufadieps,PUAIYRPIAEHS (oRIERSIPA Eing:fve moles, of qagh

prepare y heati ng_ ‘a mixture of a sulfurizi ng agent such as sulfur, and
at | east one of the Diels-Aider adducts of the types discussed hereinabove
absa tlmwpiediure within the range of fromabout [err] to just below the

deco |t| era{stﬁ oéﬁhe D| | S- Alder adduc em era&ures \émarét&
cre iy SRR s S o R
reacti tréaction mikturd iX heatekd 20?@'73?3 Bhmass is

i d@nt |1iaslm withra 101% sodiurp bydrtide etiluuhmuunhstzsothﬁ naﬁﬂm isudld‘adu‘rhbam stition is
i , gﬁ)‘i g;r‘ﬂ’u{“é'é? e'empfatw PQ%’F tolupne arecadded-and the sgaction messlis sirippeshd
Oriat ot reduced p

Sar ati on'Iul fg{ﬁ"’éf’ ur &Wﬂgtﬁ!’bﬁw:ﬁf

3 felof 04 b
cosrp05|t|on Is from about 0.5: 1 to about 10: 1 aIthough the nolar ratio
generally will be less than about 4: 1. In one




—
enbodi nent of the invention, the nolar. ratio is |less than about 1.7: 1 and
nore preferably Iess than about 1 1 1 ul furizing reaction can be
conducted in the presence of sui tab?%pﬂﬁ%ﬁ gggé\ﬁl c solvents such as
m ner al oils, alkanes of 7 to 18 carbons, etc. al t hough no solvent is
gene IIy necessary. After conpletion of the r eac- tion, the reaction nass
can e eé“ereg and/ or subjected to other conventional purlflcatlon
techni qu R8&2 e is no need to separate the various sul fur-containing
product s 1 ghreR) préceturb 81 EBEMPIOY RCltedetited BiRet SHaf By 276 pdrB S inbi6s) oPitadiend s ciided in the
conpri si neactidngnbdwerpounds of known and unknown structure. As hydro en
sul fide is A QHM@E' | c@mpayns gre Mty prpqarapsby mfm agent such as
=t ancar o SNGHAY O S SR e ST ‘fmm g o
product s & wil? gh&

r enoval aﬁrerﬁsmWQase eaﬁwmgavatbe&edmm B e %bth;ﬁ»ﬁndé/ldf mmh r reacts
bl owi #0g. with the sehstituted mmmbdamleegm remanisnetoa pbumt bondin ¢he aﬁojauasefm unggturated

sulfurizdl taI n actlo t re
e o o L P SRS P et ST el
acidifie fient GE ears,eﬁupaﬁe Eblhrtfmf is, IesP'tﬁaﬁ duama eﬁu Mo Crélerably less than about 1
di al kgl phos horod| t hi 0| c aC| ds, phos horus sul fides such as hosphorus

pent asul fi o

 of o il s '?U@ ugted 9“9?18% ecige mineral
o e s @% TR
sodi um hyddrresd & separd Cthél Variod 6, nare 18

phosphi t
basi gzocatrﬂhyfsto&nprhﬁgm&bmpoaﬁds dmkﬁdwagam uﬁl@@ﬁﬁsﬁu udi ng anmoni a and am nes.
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am es pdiuanesulion n: Ns lmcmlds.l\brbbmre& hl;lﬁdbutsgd\aaxpmenhorus
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pyr 0' i dlaaﬁa 21 r%ﬂs el ’é‘mgﬁi m’ﬂm e Fheu
The : pypef edniifed rlbidals gre alkyl

tertiar y kgtﬁlle/maltersl dram mg @:uitauiabo 1 Gezohalhorahbms Sulnabtel“mmh Hv)eludc anlline abenzy-

Repr esentlemine elltumvhebe.oﬁodmmm PZ% W‘n nzylamlne.
net hyl ani % Wi “@; ;aw‘qr: \i-oljding o mm T CRF! S8, BT O, Pt Mo, N
tri-ngbut® %’Kg nan&.utpwna@ oo, Ay e about 1
these am.ngsarbshnatbifs Sadisls| Represénitativell arfifesOd! tRISTBPE lafd BetRllatine)) dithet 3 a..
cat al yst methylaming, emylammnmwamm. l-rebytyl;tmn@ tﬂ-ﬁ bu!vl@ni@ 34-sef-hexiaming aath

of the a ;:940"“"93 of thee amjings g)f& nanig F%’m&t | on

of thg sul fyb=abith Aehhdd"s chiioling m Diels-Alder
Exarrp E’ud3u Bart's e | soprenemet hacryl at e adduct

of Exanple 3 heated to a terrperature of 110 - [err] there are added 53
parts (1.65 noles) of sulfur flowers over a 45-mnute period. The heating
IS co ti foemPe8s 4 5 hours at a tenperature in the range of 130 - [err]

Af tercoopy §. 8P MbILsF BIARS BprénBmetiiaiGiate 3adubt of Exaiipié (3 Hefled © aftrmdeRbuAror1g 1201,
a medi umotttr%ghep% aﬁlssf umwg'ff"mr ﬁowbars ot £45@iNRe Perisd. The ﬁﬂ?thg[g;bhtbuanﬂortllbmours

desired snjhme@mntimﬁiﬂ q;gnwutso@ Af®0coBling taypem Bmpergture, dhecredctinn mixtyre i§ fitered through
conpr j si rymediumsintasediglass lgnnen Feitraig consigis of 08 parts af thrqesiced At copipingARACE Cr y | at e
and |?oprene and 192 55 parts (6 noles) of sulfur flowers is heated for

0.5 hour @hmple®4 [err] and then to 155. 165 C for 6 hours while bubbling
nitrogen gas through the reaction mxture at 0.25 to 0.5 standard cubic

feet per Aeagetion mﬁmmuvemwmtms (ﬁem'eis 'ﬂ%ﬁdﬂmﬂr"émmﬂ 19|2

al | oviéd tRene (fymoles) of guffyr Nawers, is heatedy %m ﬁyﬁ:&:

is permt '"% e ot W itted to
Fafee ﬁd

desired o7 4 o ﬁuﬁdésﬂ-uﬁpmétes) and t he adduct of

| soprene-net hyl net hacryl ate (4 5 moles) are mxed at roomtenperature and
heat e® f0£’one hour at [err] while blow ng nitrogen through the reaction
mass at O BP 5 standard cubic feet per 65 hour. Subsequently the
reaction gt W5noles) &nditRlabiobed o At Weadiatsl RG molekP S ribea aﬁrobﬁmemhlelaed |
mai nt ai i wegtedl B odebhour at150°0 wiileCbi nitrbgen througty eHe rhicnnmm?s atAf25 e 10.5standart mg
react Bbn wus Sutisequestly et reastion; roixtire ds-reissdp ademperatire of 350 S TSRIG Tor8 hoye Whilg, mpigiaiping e
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parts of the desired sul fur-containing product. 5 Exanple B-6 A
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adduct of butadi ene and i sodecyl acrEP0&216809 B1 grans (1.6 nol es) of

sul fur flowers and then heated for 12 hours at a tenperature, stand for 21
hours, and filtered at roomtenperature to produce the desired product as
the'frltrate 10 Exa le B-7 A mixture of 1703 arts (9 4 nol es) of a butyl
acryl at e- @e@%m‘@"%g aweruness isjparmitied; g ® radn tempera-
nl <) of ﬁ he hr @?’?‘%ﬂ@?ﬁﬂ ﬂFﬁ"?‘&”F‘g P‘@ tn a

rjeact i on vessel and heat ed gradually over 2 hours to a tenperature of about
[Jer r] 8whi ExanpleB-6i Ng and sweeping with nitrogen. The reaction is exothermc
ear 160 - |err and the m xture |s maintained at about err for 3 hours

he mixtu °'(ﬁ§g ‘té’f‘i’ é?"" ‘M"d’m p&?the
g filter es,af, J“gr
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§irring ¥ a?"f@ 9.5 9'81" 8 o BhedesiplrrlipsentainnogaP sy sul fur are
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our s whi Exampece®i Nng Wi th nitrogen. The mixture then is heated to about
Berr] in approximately one hour. The reaction is exotherm c and the
fcper at uTRe Aresedyrs; of Examaia §-7.Is repaatod pxcprt that theflipheny] ahesphiteds,amiteg from the regetiop mixiurgr o
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er r]35and %{é ic ? mn a emg W er henyl
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rr] oveExampEB-hod of 1.3 hours. The mixture is maintai ned under a
at a te erature of 181 - Jﬁerr‘]r for 3 hours. After allown
¥ terﬁ% w58 erER0une 61 9Ol B0 it s SEFEPIE [T e, EPGM NOSPH P ncugd e
i filtered using a filter aid, and the f||trate I's the desired product
@ntaining 23.1 % sulfur. 65 16 EP 0216 909 Bl Exanple B-14 A m xture of
WO part sExapleB-125) of a butyI acryl at e- but adi ene adduct prepared as in

anpe 12, 208 IR of SuLfur %‘3 arts of_triphenyl
osphite ,,S gﬁ andHahtd-to ;.» émtss
prTper at UhdursoThe i &e Shif &o&pma idure

i se thebmammuﬁbﬂ{aeeﬁ@mo&mmwsswmd the material is held at
err]$%or 3.2 hours. After cooling the mxture to [err] the mxture Is
| tered %ﬁ;& lter aid, and the filtrate Is the desired product
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sul fur and 9 parts of triphenyl pho ared and heated with
stirring while sweeping with nrtrogzénwtot)ﬁaé?gﬁpéefa- ture of [err] over a

peri od of about one hour. The heating is continued to raise the tenperature
to 185%- [err] over 15 about 2 hours and the mixture is naintained at 185
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of sul fur-containing conpounds. |rgpig®{e 569 ve the last traces of
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of t®n rsndmnmtwu aamulecen ﬂatm Fee rmi suitah leemrae:rqrrmdomesmy Ao solids| which are R

ot g B B ﬂ%m 7“%38? S8, g BT g PR s

pr essure In bfheSetiinbesPl @i BE eegttaaraetoqaadmdummﬂeea hh@dmeumhm&ade@mdaetpme
UpQ20 sudired destribed; herein themhgn aetivel saper at i on of the system the reac- tion

t enper at uite follgwingt m SARparation foﬂe‘fur'@&éﬁfmﬂ? $orppeUNds (eng) gulfudzed midurgst of
ey~ ar PRI ?fﬁ"fﬂ’i‘@“ wnds yhich;are usefyl as component, (F) i Be prespainyeniions 909 B1
While It is preferred generally that the reaction m xture consists entirely
of #he EwsmpwB23S and reagents descri bed above the reaction al so may be
effected In the presence of an l.nert solvent (e. cohol eth

e oil ot
B e ey
I's 'l qu ﬁ? ﬁéﬁ&gg io! is through the
tengper a ux t%@mﬁmhﬁew&wmﬁﬂbew dtb%tﬁs RA@)mikhe is
sone 5 fitered\tiwdugh ﬁmmfrhesﬂttafeu:mé desiradtsbitprized prdducttcontdining 2338 %asvibr (hedry RS6)a | ower
reaction tenperature such as from about 150 [err] is used. The tine

requi re%{,ﬁh‘w sul furization reaction to be conpleted will vary dependi ng
t heggupon e reagents, the ratios thereof, the reaction tenperature, the

pr esenc ahoprobsesiERarie B2isTepexted excepidhat the repttion injtu@icorhdtises 16 party ot wire.oil eauivah
M xt ur e eoff angi#2fperts o mlfus((0 feguivalgitlo Thesrroduct obiginedl i thistmintterdias & suifuromtent akiSi6:% brary
the readtf®n is con- 10 ducted at an el evated pressure in a closed
vesgel, the course of the reaction can conveniently be followed by 1

moni t or igrgngiéB-29r essure I n the reaction vessel. The reaction generall y can
be consi dered conplete when the pressure levels off to a constant val

e R

boi e reaction vessel

drstrllatron at atnDspherrc pressure, vacuumdistillation or strrpprng, or
t he passage of 15 an Inert gas such as nitrogen through the mxture at a
Sui @ﬂ%ﬁ#&ture and pressure Any solids which are present In the

rea B NREG Vebssl, atd théTRRd off i RdaBIRWRS stirfily, SIRGEh80
pour i ng%“mx e &tmednfredfpuabheﬁd mMm%m dﬁogbﬁbdﬁhﬁﬁbreh(ﬂwe i
|

such cormsﬁmmmwltiﬁqdh wmnhﬂ%@m&ﬁ:@ﬂ'ﬂ%!ggu s é&%@éﬁrﬁs
congiqu i3 efissp @&“ﬂr t
obt cgﬁ“%" %%B&?&e- dures described herein to

reduce active suI fur The foll ow ng exarrpl es illustrate the preparation of
sul f uri ZbampleB22ne conpounds and sul furized m'xtures of terpenes, and
olefinic co unds whi ch are useful as con‘&znent |n the PSS t

o A T ST L

and the rpiusing dfithe Hight éhdsbfanb griech

wi't h ni taidGeafitisteds thedps MMW1SMMW@B)re i's rrar nt ai ned at about
[er® After addition of the sulfur is conpleted, nitrogen is bubbled

t hrough the 30 reaction mixture while it is heated to reflux at about
[err] After a total reaction tine of about 8 hours, the mxture is filtered
through filter aid. The filtrate is the gesired sul furized product

contai ning 23.35 %sul fur (theory 25.6). Exanple B-24 35 The procedure of
Exarrple B-23 Is repeat ed except that the reaction mxture conprises 1 86




Exanpl e .B-25 To a reaction vessel there is added 372 parts (2 equival ents)
of pine. oid and 96 parts (3 equival ERtGR16008BIur. Wien all of the sul fur
i s addedw the mxture is heated to [err] with nitrogen blow ng, and the
m xture i\emaintained at this 45 tenperature for about 10 hours. The
reaction mixture is filtered through a filter aid, and the filtrate is the
desired E)NMIQ&B-?MR/MQ a sul fur content of 17 25 % (theory 20.5). Exarrpl e

B-26 50 0| I'Eéeg é%ﬁ'ﬁég IvaI‘e%ntse% add to area t|? %{les " eéj
the pi N€arid a §£ﬁﬁ, ‘lg?t 0% awa]g;
addeg sl asxbimehwmmﬁhum afoluB& a@lp mo bftptne iBit &rfe tReOiRLIG. PR erdetads
ni t r ogenregesdirgl timae examples ig) fourid iethe tolioming Fablenti xture \M‘II ch.ls heated to a
tenperature of about [err] Triethanol am ne (5.62 parts) is added, and

heat i ng WiiNe mxture is continued with reflux until the sulfur appears to
be djgssolved. The m xture is filtered, and the filtrate is 55 t he
desired product contai nEquivaied Rétic% sul &isin Plotepry 33. 80). Exanple B-27 60

A m xtur P'elllobﬁrrts (Rignfliobe) of @éVWﬁebﬂyed [err] al pha-olefin and 93
parts (Ongmfmleé“ i ne |I S prepa heated with stirring in a
reacs onxygssel c,‘%)m? 1p§rts s added slowy, and the

reacti orobenper Giglen i S ral :qe@ to aboutz The reaction mxture Is

mai nt ai XKiat aCtesiefrer at urte 106 [err] V\k-t.swzmmrogen bl owi ng. Sone refl uxing

of ithe hi ght ends of the pine oil is observed. The reaction mxture Is then
Idﬁq)gg gpred through a filter aid. The filtrate is the desired
uct con a| n| ng 25.16 % sul fur (theory 23.9). 65 20. EP 0 216 909 Bl

Ex NPl eSA Bbdhite df vsetparisl (1 Bluivalyatyialipink oiDkn0 068 ARE (1 @juialeAyIH lpGlypbpyidnei iSprépales,aih@ 96 parts
exc pt t ﬁemui'tdﬂemeq guifupare added utm giripg. Toe espétion mixiureds hegle to & temparaturp of abayti12Q1C with

t r i kPhangorudnfiers %aﬁg %rg{} P%S‘f‘:%%}g‘s'hogﬁ Eg %g%@%ﬁ/mﬂ%ﬁmw

t hijadi azol e are used as pronDter for each eqU|vaIent of pine oil and the
m Xt ur e. EXemplBR3 detai |l s regardi ng these exarrpl es is-found in the foll-ow ng
TabIeI

Tahl e 10 E UI vaI nt i N oduc

ik o e S

par or 2 ho ight, 10 g{’l ine
19. 07/ 19! ent) parts of 2 l& lof khiadiazole a promoter The 135
XXX - 14D with nivbgehibidwing until the deactibn mixture becomes clea? Th mixtird i9Medled an additibral 6 hours at
ol ef.i n refluxand fiteregthrough a filter aid. Tha filsae Bmemsm@prmmt@nlwyimmre 301 %186
part%s (1 equivalent) of pine oil- and 168 parts (1 equival ent) of
pol ypr opgyy d—f? prepared, and 96 parts (3 equivalents) of sulfur are added
W thh stirri he reaction m xture is-heated to a tenperature of about

[erir] w Pdtvpmpilm@sa plrtspWs aquivalends) isciharh e 10 @ deaction vissel eqmmmmmmhs;r arm&tarrer The

hoyr4. Tmpaéﬁas iscﬁ#ff?ﬁ 905’ 4B @artsd-h epuivalepts)| %eutfamfe fpgded. de
ai d ' ) z B \J 1 - % mjj ig é ﬁ
(th 1 E mture mﬁre@ a ﬁﬁf tﬂh@&sﬂd p

92 part s

eqyi val elihtvinga&ﬁurrbaﬁmoﬂfsswmﬁwaéis)eqw val ent) and

equi 4kl ent B f@‘hﬁ\@u#mm's pfs r@@mmmat(@mpor@mr emam ﬂat ﬂm& orpanicr

2 hours. &b ¥1 upom, the i "‘"V-
cqli vai o8 L of iy 8 A G
added - anﬂrﬁﬁS&Wene e eat ed to 135 - 140C WI t h n| t rogen

bl cvxsmg unthel coh«hasnbrsaﬁtmmemm(mm vy Gaive coredire ar ieast e axixiidryl cazrosion-ihhibiting chaterial
addi ti onmnm@b llapnq W@WM;W(%W at) lpast ong @imergapisthiadiazole or

filltrat e*@“gh 2rpof, Pur 9, PrORfrties; ang Patiually. Sych coppos
35 [Exanpl e derkpioliabiaitos wheh cor Bo ok watoﬁmg'méw% ey

r eacss onweasawwﬁwmmswm\ he idol nlididu® have [6 folibwing structural formulae
pol ypr opsridenames.s stirred and 4B parts (1.5 equivalents) of sulfur are
added. Th| reactlgn mﬁqare is heated to about 170C and maintained at this
terrperat Brs and cool ed. Pine oil (279 parts, 1.5
equj gl ent sh.isyadded to the reaction m xture which is then heated to a
t enperaturejof jpbout 150C and naintained at this tenperature with nitrogen
bl o ng H8+Cabd&+tSH8 hours. The m xture is cool ed and f||tered t hrough a -
fil ﬁer aidtd ’yl el d the desired product
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having a sul fur content of 8.36 % (theory 8.2 %. 45 The rel ative
amounts of the esters of netabori EPRi216(91BInent (A)) and the sul furized F
organi.c conmpound (conponert (B)) nmay vary over a w de range dependi ng upon >
t he j.ntended use of the conposition. Generally, the weight ratio of sulfur
to bokon in the mxture is wi.thin the range of fromabout 0.5:1 t o about
20: *1. 35ihimemapip-1 34-thiadisrair s of the two conponents to be included in the
conpositigns of the invention can be readily determ ned by one skilled in
the art 5 } The conpositions of the present invention nay also contain
at sl easis—@ne Gu8H | i ary corrosion-inhibiting material (component (C)). In
one enbodi feht, corrosion-inhibiting conponent (C) |s at |east one
di mer capt ot Mi adl azole or oil-soluble derivative thereof. Such materials
provi dg s&fiher Qasﬂm&hﬁﬁléb' ng properties, and particularly, such conposi- |
tigns are use I n 1 ndibiting copper activity such as copper staining. The
di rrercﬂp-t—@t—h-l-&esmzol es which can be utilized In the present invention '
starting ials for the prepara- 55 tion of oilsoluble derivatives
contai nin di ner capt ot hi adi azol e nucl eus have the follow ng structura
f ofgrul ae ar@I nanes. 25-Dinercapto -1, 3,4-thiadiazole [err] EP 0 216 909
Bl 3,5-Dinercapto-1 ,2,4-thiadlazole S-N [err] 3,4-D nercapto-1
, 2, 5- t K5&kimercaptb-3.2,3hifdiarald 4, 5-Di nercapto-1 , 2,3-thi adi azole [err] 25 o
t hese the Hreadily avai l'abl e, and the one preferred for the purposes of
tl‘nzj.os “hvenlj | O§ I's 2,5-dinmercapto-1,3,4 2. thiadiazole. This conpound wl|

ti mes ferred to hereinafter as DMID. However, it is to be
underst\ood that any of the other dimercaptothiadiazoles nay be substituted
for all ®r a portion of the DMID. DMID is conveniently prepared by the

reget ot i 5 4.
cbon mind ﬁ%.;m‘tjé%“" B B o o
Der i vabnumhao thindligzdiels meyt &ﬂmebbdalllonabdnmnal’thqo d any. such conpounds
can be i nwade@onvmiqntt:ep%m t‘heO'H!Ft'QﬁOft"G @lwémdrazm.ewttmmzmnesaﬂ. with two

o TR E‘ggﬂé.?a Fmr e

For t hqmsmwth@&e ISt Isgsp e 4C@egtarder 8%, 66 fepardtibn bSthid @i Skuble €
to uti Idemaived of \ rle jpossibie 1@MIRe areathoprewassd dMéTEI bretomltm BMTR irasitt apd [sub-

se en DMID. . 35 #b
Pa ent g, %wbj:%B aral-
varlouayn a m %%ﬂ ;%% nadlfarz:qu s:.me%%aggmrb%

group nmasy S mlysqﬂhedwﬂcmnaamqu byrtbétmubmg generd! ifwmulal i cyclic, aral- kyl,
aryl and -al karyl, Such conpositions are effective corrosioninhi b| tors for
sifer, silv | oys and simlar nme- tals. Such polysulfides which can be
repres@Qjs t owi ng general formula [err] 45 wherein R and R gy
be t\E/e same oy gifferent hydrocarbon groups, and x and y be Integers fromO
to about 8, an® the sumof x and y being at Ieast 1. A process for

d ribed in

pré¥par i er| ves i e ‘ S, Pa‘{ebrlth ers?rfm%%oS 38 5, and the
fgg{:ﬁ&@ﬁgjﬁ Efé&a sy @%ﬁéﬁ&”ﬁ T U

Rablk tda&m@ dﬁn&afdddwl & with chiorine
resul t iandreakdtisg ihé asglﬁngdhhmw chioride wmn aapripnwma Suitablersuifergixhiarides useful in

Susa ablﬂsﬁmg@@ﬂ mmemeywmnemwm e ! %:\ -s':-o - In
bt. TV ETY UL g, Reredol o R . A Ay |
obtal AR A B e AT S I ﬁ

t et r acil.QL _-r_-' rblerénce RF W .

desired lu.sa%pb? ed?J mﬂa u\/amdtbp ﬁocbhet& B
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descr| d&

i nvent i ghgha &ﬁ.ﬁin

2, B bi ssuiel \otl US: Palents alaamaaaaaq 24749 ramdnaateabpm&ﬂ:rated tyheterencec fod theie dbsctmbn/e!s l
t he reélmﬂm"@ﬁé '49# ap (campeneny (Q) ofrthe somppsitionpfohis iweniet t and a *'
mer capt a gstars & haype e PR P"BYR oxi de and a sol vent. Gl -sol uble

or -oi |l -dispersible reactlon products of DMID can be prepared also by the
reggtion of the DMIDwith a nercaptan and form c acid. Conpositions
prepared in this :




?

manner are described in U S. Patent ?%% ,&1§ @}Y mer capt an can be

enpl oyed in the reaction although ali 9% omati c nmono- or

pol y-mercaptan containing from1 to 30 carbon atons are preferred. The

di sclo-- 60 sure. of U S. Patents 3 087 932 and 2 749 311 are hereby

i ncor fQrat ed by reference for their description of DMID derivatives which
can be utilized gs nponent (C) of the conposition of this invention.

Car boxyl i - ofc-BMkyyavi ng the general fornula 65 22 EP 0 216 909 gx
Bl [érr] wherein\R and R are hydrocarbon groups such as aliphatic, aryl

and %I Raryl groupsscont aining fromabout 2 to about 30 or. nore carbon atons

ar e escri

R Rsa fo&dNon §ro u% ?Ag’“ % o BhERRY R aBiut 2 to about 30
reacting (bl " raaé;erf'é P gt by t‘ﬁ'ﬁ 'F"r mﬁu DTS with an
1: 2 at a mmme(cmﬁndé)rmmh 1 02 alxOwinpdrediré bf zetolibout 130°C. Suitable
sol verios soledntssuching hmm oodbmmaheut@m toFucilitate the rmdontthe whghed with dilute

eact ;°ﬂyc§§?};gﬁ““ e@“ﬁqﬁﬁ@&-@f»ﬁ?ﬂmﬁ% N

of Ui;S. Pat Bduets |0 wmyenh@mn;m&m&amvwwsmﬁg BtOkast 116 carbon atoms
desc |1pt [ mm\(ﬂmmairamas:riwmmwmmmt 2\836 5641i ThisseCadindebsationt prbduzte (genanally laee characterized
conpo@si t i dmgheobllowing fgsmdaent i nventi on. Condensati on products of

al pha- hal ogenat ed al ] h tic nonocarboxylic acids having at least 10 car bon
ato 15 wth DMr described in U S. Patent 2 836 564. These

condgrzeat iHDDGPCRRKSLS gensm#)h-sccmm characterized by the follow ng fornula ¢
[err] wherein Ris ah alkyl group of at |east 10 carbon atons. Exanples of

al phg=hal ogenat ed ali phatic fatty acids which can 25 - be used include

al phg-bro W35tG0 babdA alofte! |ofalpr@InBOGASEY dibrancTheyAebCwhich can
aci d,; 28t C.pe W m&% Balﬂﬁtcﬁla{o % pcm&og%rrehm ll;eﬁmemélﬁd‘uﬁcbf
by refer ermm‘mslsseis tlerehylirsemarated iy reference &ir its/disciogiire Givirvatives of BMIB whichecan be utlllzed in

utililzed MPQOW@ @?F’F%ﬂ@"v&r‘% he present inventio |- spluble regction
product s E%ﬂé mﬁﬁ? SR kppnes '%ﬁ e horeby
descr: '3BEd iﬁo@ arerd%&ﬁleé%tdo %ﬂa\ fRe eomposu
di scliosur oft msﬁemmces al so are hereby 30 |ncorporat ed

reference chxamﬁbl pf drsaloraiep t dyclin hyfirogagbioes: descibeditin dhe 42 g

Sy R A T “%mm%%ﬁ

AEBt0 ,{;eae | pent ene, cycl opent adi ene, etc.
unsat ur at ed tk&tmzaeseas Bescribes) ploduBts dPainechby feadtif® DEID wnh@htﬂ#ehvdﬁ mwiaul amine
aromati c on repler iof flomstbPylr bt dd: ReP MRS 1ot af-nThAgresstinanProdysts am quagested as
car ban, at JHing thg 1980 1 to 6 doubl e bonds. Exanpl es i nclude nesityl

oxi de, phorone, i soghappne, benzal acet ophenone, furfural acetone,

difu furyI acetone, jjetq U'S. Patent 2 765 289 descri bes products obtai ned
by reagt i NRENESABWE-Ch rSeCHRINRe and a diaryl anmine in nolar proportions &)
of fi mabout ‘1: 1: M _tlo about 1: 4: 4. The resulting products are
suggested as havi ng t Re general fornula 40 [err] wherein Rand R are the

sane| or  di eRinolandd @8Rels8me briefnt Rttt roups ahy/RITIORERgencdh dikykgydup,air enifromait group.
an agonat i thegldehypes &?Hel ia khel preparation ofssth:bmdmtahmpsqaparbnfmﬂa (th@de Bliphatic @ @rpmatic

as r¢pr es esdebyiies) ponfaising o Ixio 34,parbog 8 _ ot ”Mg‘g“'
cont ai 3 ngaepipiagfyde. benzaisenyca, ey e _ A\_‘" b eaitions of i mmrp;rampoby-
al dehydes Jgifich | acet al de y penzal dehyde,

2- et hyl hexy!| compdseny ). hﬂﬁd:eorﬂ':bﬂmfk ot ihe Spresent didivedition salspamrﬂe srhioe salts df OMIDy such as
i ncor por at thesethavingethe fallowing foowlaj t s | dentification of various materials which
can beButilized I.n the conposi tions of this invention as conpo- nent (CO).
Conponent (C) o ecﬁnpom tions of the present invention also may be

am ne salt NUgm as those having the following forrmula 55 [err] in )

which Y is hydrogen ¢ th ammnium group 65 23
_ 60 s R*H

in which Y is hydrogen or th ammonium group




EP O 216 909 Bl [err] In which Ris Epc?ah'?lg@ym aromatic or heterocyclic
group, and [err] and [err] are independe y aliphatic, aromatic or
heterocyclic groups containing fromabout 6 to about 60 carbon atons. The
am ne used In the preparation of the anmine salts can be aliphatic or

arofari c rng- or pol yanines, and the anines may be prinmary, secondary or
tertiary gnvnes. 10 Speci fic exanples of suitable am nes include

hexyl am neN di-but yl am ne, dodecyl am ne, ethyl enedi am ne, propyl -

enedi am ngye'f.et raet hyl enepentam ne, and m xtures thereof. The disclosure of
U S. Patent 2 910 439 is hereby incorpor- ated by reference for its listing

of sui t abhavhisiRNie ab alighstic, &fbrhdlit OF Retdostydnié groole lahd/RY BAdeR? dé inbdfedently Qlighatl broM&id or
in U S. Postexgyolic mcommg &orol a®u1761t§ aiPRU7G0 cabotatansnThepoine used rlrsthcmat;&on of the amine

meno may \ i ines.
;regrgﬁreglt% b?ﬂ'@“‘?“& % %}Z@ﬁ ‘é'f“F ty?f I%?@'F’@I FF°E’ EFH&ﬁgopyl
ncorpor-
groups seateityeéle mtshrememumeeaﬁtsd& ng ara and kar
groups. TheDithiosatiamate rdedvatives toh OMTD tamdqserbemtnsu al Bmmsr 2 sﬁaasssbgndl mzm fazr smmcbom
by refer eipgitions gan Ph@!%ﬁt’rbh"@af?'l%hg drmulagr i ous t hi adi azyl dithi ocar bamat es
whi cH®are useful orrponent (O in the conpositions of the present -
ifnvention. U. S at ept 2 850 453 describes products which are obtained by
eacting BINICIS)-8+C al éaa-p(b)-de an al co- 35 hol or an aronmatic hydroxy (xii)
orrpound in a nol&r_ratio of from1l: 2: 1 to 1: 6: 5. The al dehyde enpl oyed
an aliphatic®al dehyde containing from1l to 20 carbon-atoms or an
mati c &ia heterocyclic al dehyde containing fromabout 5 to about 30
a¥50n atonms. Exanpl es of suitabl e al dehydes include fornaldehyde, ace-
al dehyde, benzal de. The reaction can be conducted in the presence or
bseﬁée o] ol.vents by (a) mxng all of the reactants together
Wé&/ (rsf¥tact | ng an al dehyde with the al cohol or the aro- f‘1(8'
t|C'hydroxy conpogind, and then reacting the resultant intermediate with
he thi adi azole, or (c) by reacting the al dehyde vvrth th| adi azole first and
he 88sul werfg' the)R govRs recstraighihvbheln of irenchr g@m@%ymew % gelecteq from the

S. Pate m sr.@ mero ebyhcorporated
dentific%‘::gjfm’e hﬁ%%ﬁ,mi ﬂnige:r"?'sva S use 'f'atas corrponen i PPNt (G in the

onposi ti ong. soﬁatérhe sso ase aiscruuayemaucﬁrwmcwa& obtiie@ by rehcting DMTD4 al aiBetyded@™ an alco-
rod#ét s twhionameumitic hydrexyt GompoulBMIRDR wokatration ofafrore h @e- 'amd1 asrrei dag:;wdﬂsmpbved

he al de e‘}? err e"n sy G°'t'4‘ﬂ9!9 from édP fbpfha sor .
e G L e
ont ai Ni Nixing @Nof lorCeihbl ﬂin eh?dé' & aldhot or the aro-

apt #0s | matk Ugldroxg t coybound:; randi pries neactingl the resmanc mptrmmteomr yﬂe mbdiazalp.tartc) by reacting the
hi ophenoﬂdehﬂeoﬂﬂhm%d'mls fitsbendrthe esulqnmmermm%wame@vw gigpl of US.
ef er encef ateph g mg\g&w &Esm:fmed :% refe:cce for its identification of thiadi le derivatwe useful as
Oca?"g'&@' B Rl ol Torod Tn el Gﬁh L.h«amé 4% Rdrcapta
whetRl ﬂdeeras el toOhowe Ryisclosed e ULS. watgm zcgrs&udmp ﬁaﬁrﬁ aﬁeﬁ‘ﬂbhaﬂr::
63 561. ﬁ?hm -tqronls-maw $ oprdaining flomn atlogt ol 3hcarboe a@ma leppf suitable mer-

uonol ec 'hw 5@'&?"&5‘7{ %mmnman@nm dispiesurg) of g patent
tal ”Bf re o 2 oL &R 3 -nidfoliptd- EDPiaBbkole nling MeBImu@Nt  SUl T ur

avepgers an reventing copper corrosion by active 60

| fur. The m)Ne—nercapt ans used in the preparation of the conpounds are
presented byllthd fornula R SH wherein R is a hydrocarbyl group

ntainin ‘?‘%ﬁ: 12‘%"’about 280 carbon atons. A peroxy conpound, hypohali d&V)

aigs, 65 or gm xtures thereof can be utilized to pronote the oxidative

upling. Specific exanples of the nono-nercaptan include 24 [err] [err]
opr opy| wheseinc mamdmmhubmmapdmﬂbeﬂe@ﬁ Patent 3683 561, Thercampaskions afechrepangdl ky/the
r capt an8xidefivg couplingof eau M‘@EP"M ol matal nercaptide. The
obugey | <[RS L > s
opane or 1sobutylene unrts per ecu e. The drsclosure of U.S. Pat eant 3

3 581 i @'SHereby incorporated iy reference for its identification of DMID

rivative;I whj ha ar.e useful as ¢o onent e c osi tions, of thi S air
enté50 M 16 %ﬁe ngﬁ ’q%olude'
e present 1nventron |s obt al reac- thra azol'e, pretera

Dwth an oil-soluble di spersant preferabl y a substant ially neutral or -
i dic
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carboxylic dispersant in a diluent by heating the m xture above about 100C.
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55  Example Xl

Mineral oit : 90.3

Metaborate ester of Example A 20

Product of Example B-5 20

Reaction product of ethylene-polyamine
50  with polyisobutenyl (molecular weight

of about 1000) succinic anhydride 4.1
Basic magnesium petroleum sulfonate 15
Zinc dioctylphosphorodithioate 0.1
Silicon anti-foam agent 0.007
65
29




[err] oil - EP 0216 909 Bt 70

~Conposition of Exanple |V : 30 25.
Example VIl Mneral oil ' ' _
94 Conposition of Exanple V 3

Exanpl aubtickting®il conlﬂos‘mnad:omanhg the compositions of th: mve\r’:\;u:: %: dl;.xsgratetd aboi\'re exhibit ';::r:;rte: OOI’VOSI::
Gaa L ertie n the lubricating ol com is invention

93.5 I\E!‘%‘G{Qﬁ?’@" tiafly p mﬂ“ﬁ mﬁﬁunzz: Bvﬂ::‘;\ldersadduct having a molgr ratio ofpgjlfurto adduct of le

3. 90 ubticahts are p ﬂy useful as gear oils. Lubricating oils containing the compositions of the invent 0

Regct i g3 uar@cguak 085 ¢ ;momé @lelURbioicdsrhttor D] The Edmpasiton®of e iNEntiaragécasre useful in

pr epar sydthetis oil forndations Eortaininigep fo abbut YOS, phéspbamyst 2 703 784

0.1 Reaction product of alkylene polyan ne w th polybutenyl (nolecular

vvel ght m about 1700) succinc anhydride

FI COn anti - foam agent

0 01 4Q AGBriEting odcolbasaibratompiising:
89.5 Met abymoata@om pban oif ogqmpg viscosity and a minor amount of an oil-soluble composition compris- ()

[err] B8 2 |°éB 2.0 45
Regct i on®hPBAER: %f'ﬁy?cgnheaﬁ' 'ﬁeéa'\f\no"% pol yi sobut enyl (nol ecul ar wei ght
of about "1000) su hﬁ{’ﬁ anhydr i de 4.1

Basi ¢ nagnesi um p P eum sul f onat e 1.5
Reacti on product_oB ~QMID, fornal dehyde 50 and t-octyl nercaptan prepared
as,gl n Exanpl e IOof U & Patent 2 703 784 )

g‘é‘f? {’)"f ogéql a;uée (ORMOR  ~ 0. oog' 25

Ex IeXIMneraI Il

90,.3 Mg er?o aje ester of Exanple A - : 2.0
Pr gd C %ﬁ@%&ld@nﬂ? - hydrogen or hydrocarbyl group containing from 1 to 18 carbon atoms, R (n one
React i ao(m)ogbuﬁpt mayj bet iydogenewi@al iy andner 6O of e tAh gﬁwsyarsdbdrpcmylen{ obRsC i9ingd
vvel ght woﬁtrmmmgh n,RAYQeN [9F Ditrege Rigm; tg dorm a ring; eac 4
Basi R g?%%@mmugﬁ f@m 2 to 4 carbon atoms; an 1.5
¢ dio lﬁ' filidel i RARE compound, where:n the amount of (A) and (B) is sufficient tdprdvide a
Sl i CO%. tritiol & R0RuR BCBYron of from 0.5 : 1 to 20 : 0. 007

65 29 550216%%)9 quﬁl;:Ubr;:lcatl n 0| I corrp05| tions containing the
conpos P+ A hvhrcating of pRmppsiioe A% g!#'!'?' s' xhi bit inproved
cofr osi off® Kl paggsion, ffibtor 'Q%e?? a?lfm’@ﬁg gy't mgxt reme pressure

proper i & ubriddiHyoi béhpobitoR lab Biailbd g oiml 1 VRIS Q5e diticenipoifion tebritsinsiledy @ad 0.0 tyovelght ah
subst aphdspiolug. No phosphor us and a sulfurl zed Di el s- Al der adduct having a

nmol ar ratio of sulfur to adduc heI
patd i cdhér“ib fngef ﬁ?mp&§“"’ﬂéér°'a'5'?‘§ B °'a|'_'h:bﬂ'e6°é"t ﬁéﬁftf'% oS %sw?jl'? ﬁééﬁgssaﬁﬁ 008 %
conpos *of the invention 5 and up to about 0.025 phosphorus are
usef ul saA WhAdatkig cRicbripositdhas caINPORiahy aresf adimd he 4] wheesairt thoesten biyaetaboris agiddMlies the
syn@etymrabiohnufaor mul ations containing up to about 0.085 phosphor us. dains
10¢ A lubri ca(t)ang oi | conposition conprising:

e 8 ~ . | -
50 ¢ 0 0
RO—B B —OR
N o yd
wherein each R is independently a hydrogen or hydrocarby! group containing from 3 to 18 carbon atoms.
8. A lubricating oil composition of claim 5 wherein the sulfurized organic compound is a sulfurized Diels-Alder adduct of
an aliphatic conjugated diene corresponding to formula V:
60 _
\ R R 4 o
" Ne—G— ¢ c/R | ™
e 17 V2 L R (Y .
55 R . R
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a maj-or anmount of an oil of 1ubri catlgzg Vi scosMy and a mnor anmount of an
oi | -sol ubl e conposition conpris- i B of (A) an ester of

net aboric acid having the general forrrul a 15 [err] 25 wherein each Ris
i nd&pendently a hydr ogen or hydr ocar byl group containing from 1 to 18

ca ban atoms R in one roup ma be hydrogen when n = or two of

t o ot cony o Eﬁ%\w on
Oxygen ol %i "'@Lwﬂéﬁme%g" sggﬁd'léeée‘% "mﬁﬁa Hir 18 add w"féne

group Qﬁmhah hé @b akidulaily GsefuD@y bmﬁmﬁ o'h’@contaimng lﬂe compbsitiona o the ivehtion
ands ( B)andiap ¢oi ébogtcl. Q?blpbosalndrdswe usofil ey egaon as. Ty eooroRositionh ot e inventien aispoare wsefid in
(A) andyisjic gildormylationscopipifing up 1abgti0d @°§9@?’§ﬁ1t rati o of sulfur to boron of
fromO0.5: 1 to 20: 1. 2. A lubricating of conmposition as clainmed in claim
1 furthggmeonprising: 35 (C©) an auxiliary corrosion inhibitor in the
fogen of a zinc phosphorodithioate. 3. A lubricating oil corrposi tion as

cl ai mred. Mbommsanmmmmmm oi | conposition contains ? than 0.1 % by
wei ght ofa ?’L@ an 1 of lupricating VxRS 819G Fm?E'B‘rﬁo‘?l by s?)'PP & SoMPPSiop AT

claimd e,em hg@vag 1 den&@MBRAGEL | ON contains |ess than 0.08 %
ph@§phorus ubr| cating ol conposition as clainmed in any one of

clains 1 to 4 V\/ne( yor he ester of metaboric acid (A) has the general
formula: [err] 55 Wnerel n each R is independently a hydrogen or hydrocar byl
group contai ni ng.#Bom 3 to 18 carbon atoms. 6. A lubricating oil
cogposition of €laim 53wherei n the sulfurized organic conmpound is a "
sul furl AI der gtoAaf an aliphatic conjugated diene
c&pf"espon@dr?'g B 69 %8 [err] 30 EP 0216909 Bl Lubricating oil
conposi ti ons cont a| | ng the conposi tions of the invention as illustrated
abgye eilleliehe MProved corrosion- inhibiting, anti-oxidant; anti-wear and
extrene [ S FndégendehB PR Hytrtgen AN IGBroédity! oty icangeining Ofrod 1 bommmlmmsofﬂ tirh jose
i nvent i RO(R'OP rgroap rmay ubes hyirrgérawhen no= hos Pfuﬁ‘e o gropss grer Rypogagyleny grouns poinest

?S%?Eaﬁ?‘%&ﬁ%%wonl$% %’%?@fcﬁ?mm%g gear ol I S. gqu t%‘ﬁl ?’ét Pﬁg él I ; the
n

cont ai ni 8i mlﬂrt&n&g@fc doBouhd) WhBreih Ofe dmount dira) ang (BIOis abiekint @. AQde &

phospho&d@t AliE ofUgiMirtb beren pikodT 0.5i:I1sto 2Fhd. conposi tions of the invention al so

are usce)é ul ugneaﬁ;&/nt het|c 0|I f%ﬁull at1|ri§1r%°§on1a ning up to about 0.085
phgsph ?M;; ﬂgg n conprising: a major
arr%gnt of Eﬁ"STxf"a'& rlca I NQg €?°I9(1:05|t97 r%graﬁihgr?gtrg anopunt of an

0i | - sol 811 IgbricaliRgPEISdonbdaitiorCa3talivies in clalyt @hendincthesllcompgositiqn/spntains iess tham 0.5 Pe by weight of
met aborﬁrosmhs;l having the general fornula: 15 {err] 25 wherein each Ris
I ndependent | hydr ogen or ar

1 é& oty O SRR e P30 B hert B R iR i Db, ifand ek 00
the R groups %re hydrocar byl ene groups jOI ned toget her t hrough a car bon,
OXYygen &rA Wbricatiog eincompasiiort & claimerhireany onecof cleime h 078, whesein el egies Ataewbeee as (A has the
al %"enwgﬂmj’wtont aining from2 to 4 carbon atons; and 30 nis from
0 7; and (B) an oil soluble sulfurized organic corrpound, wherein the
anount of (A) a (B) is sufficient to provide a weight ratio of sulfur to
boron of from}.gs\:. 1to 20: 1. -

o] 0 ' . | )

50 | |
: RO—B B—OR
~N o0 e
55 . . i .
wherein each R is independently & hydrogen or hydrocarbyl group containing from 3 to 18 carbon atoms.
6. A fubricating ol composition of claim 5 wherein the sulfurized organic compound is a sulfurized Diels-Alder adduct of
an aliphatic conjugated diene corresponding to formula V:
60 : _
1 R R _
R ~ | | _ R "
/ci= C’— c,= c‘\ . .
65 R R
30
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2. Alubricating oil conposition as clained in elaim1 further .conprising:
35 (O an auxiliary corrosiEcploiﬂ" 'ggr- in the formof a zinc
phosphgrodithioate. 3. A lubricating oil conmposition as clained in claiml
whereirn the oil conposition contains |ess than 0.1 % by wei ght of '
phosplgr us. 40 4. ‘A lubricating oil conposition as clainmed in claim3
wher BwRerbin® tb HSdrd @dch HderfthdentlyOSER0Sd frbn? RydrddbH, &l .Shio? ) ; éiy

Phos plyana) amink, aligarhind) HiskydniineQptiehyl, aﬁomﬁﬁmaagme %ﬁﬁﬂ&%g&ﬁ& Ff&‘?é din;xt%

cl ai B 19 RY, er B, R°yfifcand R are lae hezeitbetoreciefinat: eraltR) rand R4e alky(edd groaps jdinlee togeiee fodfbrm a

f or muP¥glicdpge. oy ] 55 wherein- each R is independently a hydrogen or

hydr og; ] . on atons. 8. A lubricating
oi | cganwﬁc&gﬁmﬁgf%W'%ﬁ?%&e}st%fnﬁﬁsﬁnp'zed organi ¢ conpound is a

sul furized D el s- Al der adduct of an aliphatic conjugated diene

cofr egq e °:tnR5°PFEn9rﬁJP'eﬁ°§2‘"9 'e!)l pyiton gemprisingEyminidng S04k apiaent of an pileof ridbridating
[err] r%}m&ﬁf f’mn”;% gﬁe o W'?W"Sﬁ%ﬂf; al kyl, hal o, al koxy,

al kenyl ; "al kenyl oxy, carboxy,- cyano, am no, al kylam no, dial kyl am ne,
phenyl , and pheny{on? tituted with one to three substituents correspondi ng
to Rto [err] or Jjert] and [err] are as hereinbefore defined and [err] and
RP are al kyl ene_gPBoups joi ned together to forma cyclic diene. 5 7. A

| ubricating oi® conpdition of any preceding claimfurther conprising: Q)D)
an oilg Hbrlg!__eédi spera'sa__n_:géﬁl%ﬁ_rg_ent. 8. A nmethod of preparing a lubricating
oi | conpos "t oR _conmpri sing adm xi ng a maj or anmount of an oil of |ubricating
1. viscosity an a minor anount of an oil-sol uble conposition conprising
a m% of: (A) an ester of metaboric acid having the general formula:
[err] Viwh & B ikddpéhadhny & m&dﬁ%dﬁméwamcmm fidm A%E 18 CaBEY hiokld, HIR\ one
cont aRO{RQ) groupnindy be hidogearvhem ko Bor tho i d th @ PR 4 hgdretdibyléiRY grips joined
hdfdr ogeathentheaygh a-cadon, Gxygemer nitfogerhstomR to foojesring:r e hydr ocar byl ene gr oups

joi ned ¥h R mﬂgf“wméwweeﬂ"l?ar‘%ﬁ‘ﬂ'“%%%# fcafen BN A%Gt omto form a
ring, e o adn o] I I . 4
bl ot isoar g ] il y AMEE RIS Wi € i
o%@ani ¢ conpound, wherein the anount of (A and (B) is sufficient to
proviae alv%i ht ratio of sulfur to boron of from0.5: 1 to 20: 1. 30
RevenBtVead$®A™® 1 Une conposition d hule lubrifiante conportant: 35

une qyaiHelchripobitidhdhliehibnfiafte GorhoRarilli | € de viscositM lubrifiante et une

gasant i t Gnenquanitité’ prédbminatte ALK Bl tdle OMScaEMé Iubrifite etdariSquintitélininure O0AROEOMPOEtion Bo-

6l anlyele dens l’gs:!; compastantun rofisagd @& net abori que ayant |a fornule générale: 40
(OR ), CA gin fester d’acide métaborique ayant la formule générale: " | 45 ROR O. -
B B- (R ).OR dans | aquell e chaque R est nd6pendamment un groupe
hyedr ogene ou hydr le renfermant de | A 18 atones de car- 50 bone, R
.«dans un groupe RO peut tre de |'hydrogene |orsque n a 0, ou deux des
gr o@gs R sontpdes gr@upes hydrocarbyi bnes lies ensenble par |'itenbdi a(ﬁi re

_d45un aé&ir{%)ng_e_gar boneé_g(géxgane ou d'azote pour former un cycle;
~ o/ _

dans léqualle _
chaque R est indépendamment un groupe hydrogéne ou hydrocarbyle renfermant de 1 & 18 atomes de car-
50 bone, R dans un groupe RO(R'O) peut étre de P’hydrogéne lorsque n = O, ou deux des groupes R sont des
groupes hydrocarbylénes liés ensemble par lintermédiaire d'un atome de carbone, d'oxygine ou d'azote pour
former un cycle; :
chaque R’ est indépendamment un groupe alcyléne renfermant de 2 & 4 atomes de carbone; et
nestde 0 a7 et - ' _
55 (B) un composé organique sulfuré, soluble dans I'huile, dans lequel la quantité de (A) et (B) est suffisante
pour obtenir un rapport pondéral du soufre au bore de 0,5 : 1 &4 20 : 1.

2. Une composition d’huile lubrifiante telle que revendiquée dans la revendication 1, comportant en outre:
(C) un inhibiteur auxiliaire de corrosion sous la forme d'un phosphorodithioate de zinc.

8. Une composition d’huile lubrifiante telle que revendiquée dans la revendication 1, dans laquelle la compostion d’huile
i contient moins de 0,1 % en poids de phosphore.

1 4. Une composition dhulle lubrifiante telle que revendiquée dans la revendication 3, dans laquele la composition
165  d'huile lubrifiante contient moins de 0,08 % de phosphore.

I |




chaque R est hpmrent :un groupa aggyd i ' rmant de 2 A 4 atones de

carbone; et n est de 0 a 7; .at 55éﬁ_6b?§g&%?corrpose organi que sul furé,

soluble dons |*'huile, dans |equel ia quantite de (A) et (B) est auffisante

pour_ obtenir un rapport -ponderal du soufre au bore de 0,5 : 1 A 20: 1. 2.

Une ‘Qopmnseicomsbaindh dwis ' . : ens_l.a.

o et o b Aol St el FHE ABHEE oB Rieptons 1 g o

corrosion sous la forne d' un phosphorodithioate de zinc. 60 3. Une

cogposi tion d' QRe lubrlifiante talle qua revendi quée dans | a revendi cation

1, dans Iaquellé I a conpostion d' huile contlent noins de 0,1 %en poids de

phosphore. 4 ~Une>e nposition d hulle kubrifiante telle qua revendi qu6e(")

dans | a revepdi catipn 3, dans Isqueile |la conposition i65 d' hul e

IgPrifimt—e—sontierﬂ—mszs de 0,08 % de phosphore. i|~~~~~~~~~~~~ 31

TN Lj 11 11N 2111111120111 1111 EP0216909 Bl Une conposition d' huile .

lubrifiante tel | e que revendi quée par |'une quel conque des revendi cations :

| A 4, dans laquelle orester de |'acide nbtaborique (A prb6sente la formule

g6n6r Haps lagRilexihadue R est indépenidanirieni@- gioupe hydrogéne o3 hydmdcarbyle @afarmant g 3@l 1satoresnaele

R'2st ®®8%pendament un groups hydrogene ou hydrocarbyl e renfermant de 3 A

18 at . I . | Ll i lubriflante de |a

oV o e B S BAAfe o o AR el teh e el 1 e

D el s-Al der d'un diene aliphatique conjugu6 correspondent a la fornmule V:

280 R R R R gt 4¢cl= C-C=-0a"'R

R5 25 dans_l aqulel | e IR a Rs~sont chacun i ndépendamrent choi sis parmi

| ﬁydr og/e,n%,#‘%’r‘kype-,?—l Ch@l ogene, |'alkoxy, I"alcényle, |"alr nyloxy, Me

carboxyr | e cyano, |'am no, Rt' al kyl am no, |a dial kylamne, |e ph6nyle et le

pB®nyl e substitu6 par un A trois substituants correspondant A R AR5 ou R

?0 ! I%;nsel uelle 9'&“ sg?;ﬁlgs L}e_ﬁgegéé'nmes ﬁ% 19 essia;Exﬁe?t érgl ﬁ%l E@alos neE Tﬂ(}es. l%{c(é)nl;e,e S
l'sice .q,e boy, yLamind, %ﬁkw, E»:I'E?m Jﬁéﬂ eq: %Mrunétmis

C ONMPO SsubstiiitsCohebpdridartt B d RY, SNRER"SRY &1R° okl qUd 88AiME BAbBud & la8d groupes

p & C 6 chisyiéne liéenpembiecpotr fameram diéee cylifle. un di sper sant / d6t er gent sol ubl e dans

| hui-I7e 35 8. . Une t hode de ricgar etion d' une conposition d huile de

| ubr i £ &89 mﬁ%ﬁ;&ﬁ'ﬁbﬁ@mﬁ elcpifie KtRaFiFaion RYCAISEI GRmPORATHINAUEE: une hui | e

de viscosit6 T'ubrifrahte et une quantit6 mneure d' une conposition soluble

dass . lune méthaie dip préfaretion duhe BaThpasHDR dtdle dé IBDrifitiNontohsitantl M&ldng& uRBGUARIY dréporRie-

prese m{wp?ﬂe@; MinGOBité l@gﬁgeqe &t yne quadtité mineure d’'une composition soluble ¢aORdhwil@Bdbniportant un

0 RO F'dgnged . - (OR 0/, 5 ~dans | aquell e R est

i ndependaniten °'gﬁc%°r'31é}|%b§ "ﬁ@&S@'@H&%H@&?@&%"F byl e renfermant de | A 18
asones de carbone, &.gaﬁs un groupe ROOR O pout elre de |' hydrogene

|l orsque n = 0 é es groupes R sont des groupes hydrocarbyl ene Uls
ensenbl e par rinter®6diaire d un atone de carbone, d' oxygbns ou d' azote
pouf former un ®cle; 85 - cheque R et hnd6pendamment un groupe
alggyTen r's@{“i;@t de 'Z__A‘o%l,) mes de carbons; St n est de 0 a 7; et (B)
un conp 4 ga queB?EIfu Sol uble dans |'huile, dans laquelle ia

quantite de (A) et @ est suffisante pour obtenir un rapport pond6ral du

soufre au bore de 0,5 : | & 20: 1. 60

. $0  dans laquelle _ :

: ' R est indépendamment un groupe hydrogéne ou hydrocarbyle renfermant de 1 & 18 atomes de carbone, R

dans un groupe RO(R'O) peut &tre de I'hydrogéne lorsque n = 0, ou deux des groupes R sont des groupes

_ :Iygr:_carbylém liés ensemble par lintermédiaire d’'un atome de carbone, d'oxygéne ou d'azote pour former un

-85 chaque R’ est indépendamment un groupe alcyléne renfermant de 2 & 4 atomes de carbone; et

‘nestde 047 et

®) un composé organique sulfuré soluble dans I'huile, dans laquelle fa quﬁntifé de {A) et (B) est suffisante
pour obtenir un rapport pondéral du soufre au bore de 0,5 : 1 & 20 : 1.

Patentanspriiche

-1 Schmierﬁl-Zusdmmensetzung. umfassend:

eine grdBere Menge eines Ols mit Schmier-Viskositdt und eine kieinere Menge einer Olibslichen Zusam-
65 mensetzung, umfassend ein Gemisch aus:
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Pat ent ansprkche 1. Schni er 61 - ZusamerBR 021908 Bhssend: sins Orftere Menge
eines As mt Schm-er-VlIskosRtt und eine-kleinere Menge einer Glosichen
Zusam 65 menset zung, unfassend ein Gemsch aus: 32 * C . L M S .
EPOZlEijc_Lg Bi (A einern Ester von Metaborsaure der aligeneinen Formne

(OR )8R 5 (A) einem Ester von Metaborséymg dgr aligemeinen @er}neq | :

) RORO. E-B B _(OR,OR 10 \' O/ In der jedes R
unabhi ngi g sin Wasser 3PRat om odor ei nen Kohl enwasserstoffrest mit 1 bis

18 KohPenst of f at onen-85 = bedeutet, R In elnemder Reste RQOR O ein
Wasserstof fatom sepn kanpp wenn n O ist, oder zwei der Reste R zwoiwerUtg

KOMI eVaSSOr st OF frest e Silnd, dje durch ein Kohl enstoff-, Sauerstoff- oder o
sti ckst of fRHBR-int?r Ent e sines Rings mteinander verbunden sind;
j edés R unabhangi g €ofeh Al kylenrest nmit 2 bis 4 Kohl enstof fat onen

bedeutet; und n O bis 7 ist; und 20 (B) einer U o6siichen

geschwef eiyf g or gani schen Verbi ndung, wobei die Menge an (A) und (B) aus
reicht, um gedés @ UhebRingil ir' Wabsarsald! oddk TUNEA RbnidnvadsBriiomt@ mid - P bis 118PkohieRfotiatbmen
zu er gébe mw@tet.StMIu-gEa Mammme?e&ii waﬂsaaﬁﬁéionﬁaﬁda)kdhﬁ, n nUoTish oae el MﬂTzéte R
(O ei nen vaNerige Wﬁaﬂﬂi dibidoch ein KoherfStoff{nSaersipti- oder Stickstoffatom unter Entste-

Zi nk- PhosgH ; fteinanger verbungen #nds; 6| - Zysa set zung.nach Anspruch 1,

In der die Gl Es;gm '%t;gg;n GOFRRt I 2 Ris et &W%m%ﬁ%ﬁ&hﬂp enthilt. 4.
Schni @06l - ZuBpeimee éiastichen gestradteiteA G gahishbn eerbihdilng:. obéiigRR Menge an (A) und (B) sus reicht, um
Schni er ol -gnuSewiehisvarhéitnisMon Sebwelejou Bat 9on00,9 8 1%is + z286rgebephor enthilt. 5.

Schn-¢r 8l %/q B &hnfd nachh inerphder Agr;s ruche 1 bis 4, in der der

Ester, der SR N arweeon e o visle 35

(rr o 3. Schrierl-Zusammensetzngh8ch AREPruckS 1, in der die Ol-Zusammensélzung veriijer als10,t Gew.{%eEl@sphor

R unabhand™®d%i n \Wasser st of f at om oder ei nen Kohl enwasserstoffrest mt 3 bis

18 Kohl ens t : hnj. et ol - a e

Ansprhigh St Falinfirans BB bk 5, B3R b A ATIAAE N Ui U e . pros

fl btes Di el s-Ai der-Addukt sines allphatischen konjugierten D ens der

V i %tSchrjgrdl-Zusarumensetzgng nach ginem der Anspriiche Rébis 41 in der der Ester der Metaborsdure (A) die alige-
meine Formel aufweist: | F 55 in der R bk R5 Jewels unabhlingig

Wassey gt of f at one. yl -, Hal ogen-, Al koxy-, Alkenyl-, Al kenyl oxy-,

Car boxy-, Cyano., Agino-, Al kylamno-, Daikylamnt., !Pjenyl- oder mt

oinem bis drei R hi-B-RS .ntsprechenden Substituenten substitulerte

Phenyl rests sindg oder g2, R2, R und Rs wi e vorstehend definiert sind und R @

Lo\ Kyt enr ebte dart 60 stellen, die zu nemcyclischen Dien

andefRQerRinden & AdOR7. Schnirol - Zusamenset zung nach ei nem der

vor angehenden Ans\pfbi he, unfassend fener (D) sin Sl osiches

Di sper sant/ Det er gens.
S\p/ in der iedeg R unabhéngig ein Wasserstoffatom oder einen Kohlenwasserstoffrest mit 3 bis 18 Kohlenstoffatomen

45  bedeutet.

8. Schmierdl-Zusammensetzung nach Anspruch 5, in der die geschwefelte organische Verbindung in ein geschwefeltes
Diels-Alder-Addukt eines aliphatischen konjugierten Dieng der Formel V ist :

| 50 3 .
R'\ l"1" l? - R' o
/C1= c:’_ c‘= C‘\

R R

in der R bis R® jewells unabhiingig Wasserstoffatome, Alkyl-, Halogen-, Alkoxy-, Alkenyl-, Alkenyloxy-, Carboxy-,

Cyano-, Amino-, Alkylamino-, Dialkylamin-, P{-enyl- oder mit einem bis drel R bis R® entsprechenden Substituenten

substituierte Phenylreste sind, oder R, R?, R® und R® wie vorstehend definiert sind und R' und R* Alkylenreste dar-
60 stellen, die zu einem cyclischen Dien miteinander verbunden sind. _

7. Schmierdl-Zusammensetzung nach einem der vorangehenden Anspriiche, umfassend femner:
(D) ein Hllbsliches Dispersant/Detergens.

65 8. Verfahren zur Herstellung einer Schmierdl-Zusammensetzung, umfassend das Vermischen einer grbBeren Menge 5

AU




/

65 8. Verfahren zur Herstellung el ner Schmeril-Zusammenseaung, unfassend
das Verm schen el ner gr6Boren MenEP 8216909 B1 =~ 11 1 11111 111 N
EP0216909 Bl sines Os mt Schm erviskositat und einer kleineren Menge

ei ner*8116sl i chen Zusammenset zung, unfassend sih Ge- misch aus: (A) ermem
Este{_yon Met abor si ure der aligenei nen Fornel (CR)nCR O o '.

v eines 6Is mn Sclvmervnskosnat-un@ome:-klemeren-Menge-emerMeshehe&Zusammensetzung.(dn)fass_@d ein Ge-
RO(R'df' OR 0, In der 15 jedes R
unabhangﬂ] S rs"s"gr”"‘s ?'f%.'fe %?8%?8'?““&% 8™bhl envasser stoffrest mit 1 bis 18
Kokl enst of f at onen qng, ptet, Rin sinemder Reste RAR O 'sin
Wasser st of fatom se(lln an wenn n O ist, oder zwei der Reste R zwelwsrtige
Kohl enwasser st of £rBste si nd, di e durch sin Kohlenstoff-, Sauerstoff- oder \
Stickstof fatom@nt er Ehtste- hung sines Rings mniteinander verbunden si nd?
| gges bhahgi g signen enrest mt 2 bis 4 Kohlenstoffatonen |
bedeut ;'ﬁo#@ﬁ Bn cgig?ﬁs 7 ist; und *~ (B) einer 6l18slichen '
geschwefel ten orgaﬁl schen Ver bi ndung, wobei di e Menge an (A) und (B) aus
reicht SI n Gew chtsverhal t nks von Schwefel zu Bor von 0,5 | bis 20 1

Zysger gegﬁa‘bs R BnbRand e whaserfasin GlerCehen KoRlarwasdelstoftrdst mit 1 ths! Yel idrishdibtfatoinbr

bedeutet, R in einem der Reste RO(R'Q) ein Wasserstoffatom sein kann, wenn n 0 ist, oder zwei der Reste R
zweiwertige Kohlenwasserstoffreste sind, die durch ein Kohlenstoff-, Sauerstoff- oder Stickstoffatom unter Entste-
hung eines Rings miteinander verbunden sind;.

jedes R' unabhéngig einen Alkylenrest mit 2 bis 4 Kohlenstoffatomen bedeutet; und
20 n 0 bis 7 ist; und

(B) einer Slidslichen geschwefeiten organischen Verbindung, wobei die Menge an (A) und (B) aus revcht um
ein Gewichtsverhditnis von Schwefel zu Bor von 0,5 : 1 bis 20 : 1 zu ergeben.
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